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 INTRODUCTION 1.0

US Magnesium LLC (US Magnesium) is a commercial producer of 
magnesium and magnesium alloys and operates a facility in Rowley, 
Tooele County, Utah (Figure 1-1). On 4 August 2011, an Administrative 
Settlement Agreement and Order on Consent (AOC) for a remedial 
investigation and feasibility study (RI/FS) was entered into by US 
Magnesium and United States Environmental Protection Agency (USEPA) 
Region 8. The AOC (Comprehensive Environmental Response, 
Compensation, and Liability Act Docket No. CERCLA-08-2011-0013) 
requires US Magnesium to complete an RI/FS for the US Magnesium Site 
(Site) and defines the roles, responsibilities, schedule, and administration 
of the RI/FS to be performed. ERM-West, Inc. (ERM) has been retained by 
US Magnesium to perform RI/FS services at the Site. 

For planning purposes, the USEPA divided the Site into 18 Preliminary 
Remedial Investigation (PRI) Areas (Figure 1-2). The Inner PRI Areas (PRI 
Areas 1 and 3 through 7) include areas known to have directly received 
waste streams from the US Magnesium facility and where existing data 
indicate high chemical concentrations. The Outer PRI Areas (PRI Areas 2 
and 8 through 18) include areas that may be affected by waste streams and 
air emissions from the US Magnesium facility and/or secondary releases 
(ERM 2014b). 

This Phase 1A Data Report for PRI Areas 2 and 8–17 (Phase 1A Data Report) 
presents the results of field sampling activities and laboratory analyses 
performed as required by the September 2013 USEPA Phase 1A Remedial 
Investigation Sampling and Analysis Plan (SAP) to Identify Chemicals of 
Potential Concern in Soils, Sediment, Solid Waste, Water and Air, and Receptor 
Surveys, Revision 0 for PRI Areas 2 and 8 through 17 (hereafter referred to as 
the SAP).  

The Draft Phase 1A Data Report including Appendices A through H was 
submitted to the USEPA for review on 24 September 2014, and 
Appendices J and K were submitted to the USEPA on 12 December 2014. 
The USEPA and the Utah Department of Environmental Quality 
(collectively, “the Agencies”) provided comments on the Appendices J 
and K on 28 January 2015 and 4 February 2015, respectively. ERM 
submitted a revised Appendix J to the USEPA on 6 March 2015 and 
responses to the Agencies’ comments on Appendix K on 30 March 2015. 
On 14 May 2015, the Agencies provided comments on the Draft Phase 1A 
Data Report, including revised Appendix J and Appendix K, and ERM 
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responded to these comments on 17 June 2015. Final comments from the 
Agencies were provided to ERM on 9 July 2015. This Phase 1A Data 
Report has been revised and finalized per that set of comments. Comment 
and response documentation is included in this report as Appendix L. 

1.1 PHASE 1A REMEDIAL INVESTIGATION OBJECTIVES 

Per the SAP, the objectives of the Phase 1A RI are to: 

1. Obtain sufficient data to support identification of chemicals of 
potential concern (COPCs) for human and ecological receptors. 

2. Acquire human receptor exposure information, including, but not 
limited to, land use patterns, potential exposure areas, and exposure 
durations and frequencies. 

3. Identify and map ecological habitats for evaluating potential eco-
receptor exposures. 

This Phase 1A Data Report describes the work performed per the SAP to 
support the data quality objective number 1 of COPC selection for PRI 
Areas 2 and 8 through 17. The data presented in this report will be 
reviewed for data adequacy by the USEPA and, upon a finding of data 
adequacy, will be used for a screening-level risk assessment (SLRA), as 
described in the SLRA Technical Memorandum (ERM 2014b). By 
comparing maximum concentrations to risk-based screening levels or risk-
based ecological screening levels, the SLRA will obtain information on 
exceedances (or lack thereof) to (1) identify constituents in environmental 
media requiring further evaluation for Outer PRI Areas, (2) support 
decisions related to conducting an expedited FS, and (3) prioritize/scope 
potential future investigations/risk analysis efforts. The Phase 1A data 
collection completed to support objective number 2 will be reported under 
separate cover when the receptor survey is complete. The data collected to 
support objective number 3 are provided in the Final Habitat and Wildlife 
Survey and Mapping Report (ERM 2014c). 

Per the Agencies’ request in their 14 May 2015 comments on the Draft 
Phase 1A Data Report, surface water sample results will be presented in 
an addendum to this report together with results for surface water 
samples collected from the Inner PRI Areas in 2015. The addendum will 
include a discussion of 2015 surface water sampling activities, data quality 
assessment, and data adequacy evaluation for the surface water data. 
Sampling activities associated with surface water samples collected in 
2013-2014 are described in this Phase 1A Data Report.  



 
 

ERM 3 US MAGNESIUM/0132320 – OCTOBER 2015 

1.2 PHASE 1A SAMPLING AND ANALYSIS PLAN MODIFICATIONS 

A total of 21 modifications to the SAP were approved by the USEPA prior 
to and during the Phase 1A sampling event. These SAP modifications 
were prepared by both ERM and the USEPA and included, among other 
topics, corrections to the SAP, changes for sample locations, revisions to 
sampling and analytical methods, monitoring well construction 
specifications, and additional data collection requirements. Approved 
SAP modification requests were incorporated into the SAP as Attachment 
17B and were provided by the USEPA to all recipients listed in the SAP 
distribution list. A copy of SAP Attachment 17B and the 21 approved SAP 
modification forms are included in Appendix C. Because the 
modifications were incorporated into the SAP, they are not described in 
detail in this Phase 1A Data Report; however, the impacts of SAP 
modifications on representativeness and completeness are discussed for 
sampling of surface solids, subsurface solids, and water in Sections 4.1.3, 
4.2.3, and 4.4.4, respectively. 

As provided for in the SAP, changes that were relatively “minor” (e.g., 
relocating a sampling station a short distance away from the SAP target 
location) were documented by completing a field modification form. 
Agreement by the USEPA and ERM was required before implementing 
any such change. Agreement on minor changes was accomplished 
through consultation between ERM and the USEPA oversight 
representative present at the Site or through coordination with the USEPA 
oversight contractor Project Manager. Completed field modification forms 
were not incorporated into the SAP; therefore, these changes are described 
in this Phase 1A Data Report in the section relating to the change. 
Completed field modification forms are provided in Appendix C. 

1.3 REPORT ORGANIZATION 

This Phase 1A Data Report is organized as follows: 

• Section 1: Introduction; 

• Section 2: Background; 

• Section 3: Pre-Phase 1A Reconnaissance Activities; 

• Section 4: Phase 1A Field Investigation Activities; 

• Section 5: Phase 1A Sample Analysis and Data Management; 

• Section 6: Phase 1A Investigation Results; 
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• Section 7: Quality Control Activities; and 

• Section 8: References. 
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 BACKGROUND 2.0

The Site is located in Lakeside Valley adjacent to Stansbury Bay of the 
Great Salt Lake, as shown on Figure 1-1. The RI/FS study area is shown 
on Figure 1-2 and has a 5-mile radius centered on the main stack of the 
magnesium plant. The RI/FS study area includes portions of Lakeside 
Valley, the Lakeside Mountains to the west, the Great Salt Lake to the 
north and northeast, and solar evaporation ponds in Stansbury Bay to the 
southeast. Elevation across the Site ranges from about 4,210 feet above 
mean sea level in the Great Salt Lake lakebed and playa to over 6,500 feet 
above mean sea level in the Lakeside Mountains. 

The Site includes an active primary magnesium production facility, which 
has been in operation since 1972. Magnesium is refined from brine 
obtained from the Great Salt Lake. The facility includes employee offices, 
process buildings, and other ancillary structures and facilities. 
Surrounding the process buildings are a series of evaporation ponds, a 
concentrator pond, a landfill, and waste disposal areas where smut and 
calcium sulfate (gypsum) are piled. A series of earthen, open-air ditches 
convey liquid waste from the process facility to earthen wastewater 
impoundments. A disposal site for cast house residues containing barium 
(permitted by the Utah Division of Water Quality, Groundwater 
Discharge Permit No. UGW450004, terminated 1992) and an inactive 
waste pond (Utah Pollutant Discharge Elimination System Permit No.  
UT-0000779, inactive) are located northwest and northeast of the facility, 
respectively. ATI Titanium (ATI) and Hill Brothers Chemical facilities are 
located just southwest and south of the operating facility, respectively. 

If additional information is desired, the preliminary Conceptual Site 
Model described in Worksheet #10 of the SAP represents the USEPA’s 
present understanding of the Site (USEPA 2013)1. 

 

                                                 

 
1  Comments from ERM/US Magnesium on the USEPA’s preliminary Conceptual Site 

Model and USEPA’s responses to ERM/US Magnesium comments were included as 
Attachment 4 to the Cover Letter of the SAP. 
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 PRE-PHASE 1A RECONNAISSANCE ACTIVITIES 3.0

Prior to mobilization for Phase 1A field investigation activities, field 
reconnaissance activities were performed in September and October 2013 
and March 2014. These activities included a cultural resources survey, 
sample location reconnaissance, and collection of reconnaissance sieve 
samples that were analyzed for grain size. In March 2014, additional 
reconnaissance activities were completed when a geophysical survey was 
performed at subsurface sampling locations at the US Magnesium landfill 
(PRI 2). These activities are summarized in the following sections. 
Additional details are provided in Appendix A regarding collection and 
analysis of reconnaissance samples to evaluate grain size and in  
Appendix B regarding the landfill geophysical survey. 

3.1 CULTURAL RESOURCES SURVEY 

Pursuant to Title 36, Section 800 of the Code of Federal Regulations and 
Utah Code Annotated 9-8-404, a cultural resources survey was completed 
at sample locations located on United States Bureau of Land Management 
(BLM) and State of Utah School and Institutional Trust Land 
Administration lands. The cultural resources survey was conducted by a 
BLM-certified professional archaeologist of Logan Simpson Design, Inc., 
under contract to US Magnesium. The archaeologist was accompanied by 
ERM during the cultural resources surveying field activities. 

Prior to field activities, an archaeological literature search and Class III 
inventory were conducted. The cultural resources survey field activities 
were conducted between 30 September and 2 October 2013. Twenty-seven 
sample locations were surveyed in PRI 8, PRI 15, and PRI 16. At each 
sample location, a 15-meter area was inventoried and inspected for 
cultural resources. 

A report documenting the cultural resources survey was submitted to the 
BLM (lead agency) and the Utah State Historic Preservation Office on  
22 October 2013. The BLM’s approval to proceed with sampling in the 
surveyed locations was provided on 23 October 2013. 
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3.2 SAMPLE LOCATION RECONNAISSANCE 

Between 23 September 2013 and 31 March 2014, a reconnaissance of SAP 
sample locations was completed to confirm sample location accessibility 
and mark sample locations prior to sampling. Several sample locations 
were modified based on location inaccessibility (e.g., original SAP location 
along a cliff face), and the modified sample locations were incorporated 
into the SAP via a SAP modification request. 

3.3 GRAIN SIZE ANALYSIS 

During the Phase 1A sample location reconnaissance activities, 
reconnaissance sieve samples were collected at selected sample locations 
in accordance with SAP Worksheet #11, as modified by SAP Modification 
14-C-2-7. Reconnaissance sieve sample locations were selected by dividing 
each PRI Area into quadrants of approximately even size and then 
selecting two Phase 1A sample locations in each quadrant at random for a 
total of eight Phase 1A locations per PRI Area. Reconnaissance samples 
were collected at between 10 and 20 meters from each selected Phase 1A 
sample location as five-point composite samples. The reconnaissance sieve 
samples were field-sieved using a 0.25-inch sieve and material passing the 
0.25-inch sieve was submitted to the GeoStrata Engineering and 
Geosciences (GeoStrata) geotechnical laboratory in Bluffdale, Utah for 
grain size analysis. The percent of the bulk sample that passed through a 
0.25-millimeter (No. 60) sieve was determined by the Standard Test Method 
for Sieve Analysis of Fine and Coarse Aggregates ASTM C-136 (ASTM 
International 2006), modified to use a drying temperature of  
80 degrees Celsius for 24 hours and until constant mass was achieved. 

Results from the reconnaissance sieve sample analyses were used to 
evaluate whether analysis of fines fraction samples was required within a 
PRI Area during the Phase 1A RI. Based on the reconnaissance sieve 
sample results, analysis of fines fraction was not required for PRI 15 and 
PRI 16. Fines fraction analysis was required in the other Outer PRI Areas 
(PRIs 2 and 8 through 14). Technical memoranda summarizing the 
reconnaissance sieve sample collection procedures and results are 
provided in Appendix A. 
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3.4 LANDFILL GEOPHYSICAL SURVEY 

The landfill geophysical survey was performed on 5 and 6 March 2014 in 
accordance with SAP Worksheet #11 and the Landfill Geophysical Survey 
Test Plan, Revision 1, January 2014 (ERM 2014a), which was incorporated as 
Attachment 11I to the SAP on 14 February 2014. The objectives of the 
landfill geophysical survey were to: 

1. Characterize the depth of waste material in the landfill; 

2. Identify the presence of large metal objects, cast material, or other 
debris that would be likely to result in refusal during subsurface 
sampling within the landfill; 

3. Locate subsurface sampling locations where it would be most likely to 
be able to fully penetrate the waste without encountering refusal; and 

4. Evaluate trenching versus drilling methods for obtaining subsurface 
samples within the landfill for chemical analysis to identify COPCs. 

An electrical resistivity survey was performed at the landfill by GeoStrata 
under subcontract to ERM and the landfill geophysical survey report is 
included as Appendix B to this report. The survey included three electrical 
resistivity survey lines to screen Phase 1A RI SAP landfill boring locations 
PRI2-006, PRI2-009, and PRI2-014 and one survey line to confirm the 
location of a former diversion ditch beneath the landfill.  

The survey identified the depth to native soil material (and thickness of 
waste in the landfill) to be approximately 25 feet at all survey locations. 
The survey also confirmed that subsurface materials present within the 
landfill are heterogeneous, which is consistent with waste disposal 
practices visible at the active portions of the landfill. Based on the depth 
and heterogeneity of the landfill, trenching was considered infeasible for 
obtaining the subsurface samples within the landfill for chemical analysis 
to identify COPCs as required by the Phase 1A RI SAP. Based on the 
survey, ERM recommended that subsurface sampling within the landfill 
be performed using a sonic drill rig. This drilling method was selected as 
the most likely methodology to penetrate the waste expected within the 
landfill. 
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 PHASE 1A FIELD INVESTIGATION ACTIVITIES 4.0

The Phase 1A field investigation activities described in this report were 
conducted between 19 November 2013 and 8 May 2014 in accordance with 
procedures described in the SAP. Table 4-1 provides a summary of 
USEPA-approved field modifications and Table 4-2 summarizes quality 
control (QC) samples collected during Phase 1A. The field modification 
forms listed in Table 4-1 are provided in Appendix C. 

During the Phase 1A field investigation and throughout this Phase 1A 
Data Report, the term “solids” is used to refer to soil, sediment, or solid 
waste (i.e., any non-aqueous sample). This generic classification is 
consistent with SAP Worksheet #11, Section 11.1, which states that 
“Clearly distinguishing and delineating soil, sediments, and wastes may 
be difficult. For simplicity, and because these media coexist in many areas, 
solid media will be jointly referred to as soil/sediment/solid-waste for the 
purposes of this Phase 1A RI SAP.” 

4.1 SURFACE SOLIDS SAMPLING 

4.1.1 Sampling Activities 

Surface solids samples were collected at sampling locations specified in 
SAP Worksheets #14 and #18. Surface solids sampling was performed in 
accordance with Standard Operating Procedure (SOP) USM-01 Surface Soil, 
Sediment, and Waste Sampling Standard Operating Procedure provided in 
Attachment 17A of the SAP. Surface solids samples were collected at the 
following PRI Areas: 

• PRI 2: Fourteen samples were collected from the top 6 inches of 
material using a hand auger (samples collected on 8 and 9 January and 
8 May 2014). Extra volume from five samples was provided to the 
laboratory for sieving and analysis of fines. No saturated surface solids 
were encountered at PRI 2 sample locations. 

• PRI 8: Eighteen samples were collected from the top 6 inches of 
material using a hand auger (samples collected between 17 and 19 
December 2013, on 25 and 26 March 2014, and on 8 May 2014). As 
required by SAP Modification 14-C-2-18, in situ soil water pH 
measurements were collected at four locations during the March and 
May 2014 sample collection activities at PRI 8 (locations PRI8-005A, 
PRI8-014, PRI8-015, and PRI8-017). Soil water pH measurements are 
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provided in the sampling forms (Appendix D). Saturated surface solids 
were encountered at four PRI 8 sample locations and sampled for 
volatile organic compound (VOC) analysis: PRI8-005A, PRI8-014,  
PRI8-015, and PRI8-017. 

• PRI 9: Fourteen samples were collected from the top 6 inches of 
material using a hand auger (samples collected on 20 December 2013 
and 6 and 7 January 2014). No saturated surface solids were 
encountered at PRI 9 sample locations. 

• PRI 10: Fourteen samples were collected from the top 6 inches of 
material using a hand auger (samples collected on 12, 13, 16, and 17 
December 2013). No saturated surface solids were encountered at PRI 
10 sample locations. 

• PRI 11: Fourteen samples were collected from the top 2 inches of 
material using a flat-bottom scoop (samples collected on 6 and  
7 May 2014). No saturated surface solids were encountered at PRI 11 
sample locations. 

• PRI 12: Fourteen samples were collected from the top 6 inches of 
material using a hand auger (samples collected between 10 and 12 
December 2013). No saturated surface solids were encountered at PRI 
12 sample locations. 

• PRI 13: Fourteen samples were collected from the top 6 inches of 
material using a hand auger (samples collected between 5 and 7 
December 2013). No saturated surface solids were encountered at PRI 
13 sample locations. 

• PRI 14: Fifteen samples were collected from the top 6 inches of material 
using a hand auger (samples collected on 25 November 2013, between 
2 and 4 December 2013, and on 11 December 2013). Saturated surface 
solids were encountered at seven PRI 14 sample locations and sampled 
for VOC analysis. 

• PRI 15: Fourteen samples were collected from the top 2 inches of 
material using a flat-bottom scoop (samples collected between 22 and 
24 November 2013 and on 13 January 2014). 

• PRI 16: Fourteen samples collected from the top 2 inches of material 
using a flat-bottom scoop (samples collected between 19 and 23 
November 2013). 

Table 4-3 provides a summary of the surface solids samples, and surface 
solids sampling locations are shown on Figures 4-1 through 4-10. Surface 
solids sampling forms are provided in Appendix D. 
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4.1.2 Quality Control Samples 

Field QC samples associated with surface solids sampling were collected 
in accordance with requirements provided in SAP Worksheets #12 and 
#20. A total of 179 solids samples (145 surface solids and 34 subsurface 
solids samples) were collected, with 18 field duplicate samples collected in 
association with solids samples. In addition, four field duplicate samples 
were collected for fines analysis in association with the 40 surface solids 
samples with fines analysis. 

 

PRI Area 
Number of  
Primary Samples 

Number of Surface  
Solids Field 
Duplicates 

2 42 1 
8 26 5 (includes 2 fines) 
9 19 9 (includes 2 fines) 
10 24 1 
11 19 0 
12 19 1 
13 19 1 
14 23 3 
15 14 0 
16 14 1 
All Outer PRIs 219 22 

The frequency of field supplicate samples for solids samples (including 
surface, subsurface, and fines) was 22 out of 219, or 10 percent. This 
frequency matched the field duplicate sample frequency requirement in 
SAP Worksheet #12. 

Table 4-2 provides a summary of QC samples. At a rate of one equipment 
blank sample per week, seven equipment blank samples were collected 
during surface solids sampling activities. These equipment blanks were 
collected in association with primary solids samples from PRI Areas 2, 8, 
9, 10, 14, and 16. Surface solids samples for VOC analyses were collected 
on 25 November 2013, 4 December 2013, and 11 December 2013 from PRI 
Area 14 and on 25 and 26 March 2014 and 8 May 2014 from PRI Area 8. 
Trip blank field QC samples accompanied all but one of the shipments 
that included samples for VOC analysis. A trip blank was accidentally 
omitted from the 11 December 2013 shipment that included four surface 
solids samples from PRI Area 14 for VOC analysis. 
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4.1.3 Phase 1A Sampling and Analysis Plan and Field Modifications 

The USEPA approved field modifications to the SAP are summarized in 
Table 4-1, and field modification forms are included in Appendix C. The 
field modifications associated with surface solids sampling and their 
impacts on representativeness and completeness are summarized below. 

• Additional aliquot grab samples were collected to provide sufficient 
volume for USEPA split samples at locations PRI13-003, PRI12-010, 
PRI14-005, PRI10-003, PRI9-013, PRI9-014, PRI9-002, PRI9-011, and 
PRI2-003. Because samples were still collected as composites of 
multiple grabs within a 1-square-meter area, this modification had no 
impact on representativeness. This modification did not affect the total 
number of results planned or usable results obtained; therefore, this 
modification did not impact completeness (14-C-1-8, 14-C-1-10 through 
14-C-1-15). 

• The original location of PRI15-008 was moved from private property 
onto ATI property after the pre-Phase 1A sample reconnaissance in an 
attempt to limit the number of access agreements required to perform 
Phase 1A sampling activities. As a result of a delay in obtaining an 
access agreement for sampling at ATI, PRI15-008 was moved back to 
the original SAP location and the sample was collected after receipt of 
agreement from the property owner. This modification had no impact 
on representativeness or completeness (14-C-1-17). 

• The sample location at PRI8-005 was adjusted pursuant to the 
requirements of SAP Modification 14-C-2-18. This location became 
inaccessible in January 2014 due to the presence of water. Pursuant to 
SAP Modification 14-C-2-18, an alternate procedure for obtaining 
sample PRI8-005 was proposed by ERM to relocate the sample outside 
of the inundated area. As directed by the USEPA, two samples were 
required: one sample (PRI8-005A) was collected southwest of SAP 
location PRI8-005 at the edge of the standing water and a second 
sample (PRI8-005B) was collected at the edge of the “high water mark” 
from the January 2014 flooding event at PRI 8. Because the target 
feature was still sampled, SAP modification 14-C-2-18/field 
modification 14-C-1-20 had negligible impact on representativeness. 
The increase from one to two surface solids samples at location  
PRI8-005 was captured in both the planned and usable numbers of 
results for PRI Area 8, so this SAP modification/field modification had 
no net impact on completeness (14-C-1-20). 
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• Surface solids sample locations associated with landfill subsurface 
boring locations (PRI2-006, PRI2-009, and PRI2-014) were adjusted to 
coincide with the subsurface boring locations. Because the adjustments 
to sample locations were minor and were necessary to co-locate 
surface samples with subsurface boring locations, this field 
modification had no impact on representativeness. This modification 
did not affect the total number of results planned or usable results 
obtained; therefore, this modification did not impact completeness  
(14-C-1-21). 

Surface solids samples at PRI 12 were collected from the top 6 inches of 
material. SAP Figure 14-10 and SOP USM-01 identify that surface solids 
samples at PRI 12 should be collected from the top 2 inches of material; 
however, the 2-inch sample depth is applicable only for PRI Areas where 
“the only pathway for contaminant deposition is air deposition.” PRI 12 is 
immediately adjacent to the Southeast Ponded Waste Lagoon (PRI 5) and 
piles of waste salt material are present throughout the western portion of 
PRI 12. Waste material was present at two PRI 12 sample locations,  
PRI12-010 and PRI12-011 (Appendix D). Based on site conditions and 
observations during Phase 1A sampling, air deposition is not the only 
pathway for potential contaminant deposition at PRI 12 and, accordingly, 
the collection of samples from the top 6 inches of material was 
appropriate. 

There were four SAP modifications relating to surface solids sampling. 
These SAP modifications and their impacts on representativeness and 
completeness are described below. 

• SAP Modification 14-C-2-2 corrected an error in the SAP describing 
that soil pH would be measured in the field. This SAP modification 
improved data representativeness by ensuring that soil pH would be 
analyzed following an established laboratory analytical procedure. 
This SAP modification had no impact on completeness because it did 
not change the numbers of planned or usable soil pH results.  

• SAP Modification 14-C-2-7 described a modified procedure for sieving 
reconnaissance samples for grain size analysis, provided for the 
identification of Phase 1A sample locations for fines analysis based on 
the reconnaissance sample grain size analysis results, and qualified 
some QC limitations on fines analytical procedures. This SAP 
modification had a negligible impact on representativeness because the 
modified procedures were consistently applied in the field and 
laboratory. Per the SAP modification, the total number of fines-fraction 
Phase 1A samples analyzed per PRI Area (where fines analysis was 
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indicated based on reconnaissance results) was always five. As 
originally described in the SAP, the number of fines-fraction samples 
analyzed at a PRI Area would be based on sieve results. The SAP 
modification therefore may have resulted in fewer fines-fraction 
analyses within a PRI Area; however, using reconnaissance sample 
results to select the locations where fines-fraction samples were 
analyzed helped ensure that Phase 1A fines-fraction analyses 
represented the worst-case scenario (i.e., the samples with the greatest 
coarse material content). SAP Modification 14-C-7 had no impact on 
completeness because fines-fraction samples were not included in the 
completeness calculation (Section 7.2.4). 

• SAP modification 14-C-2-9 adjusted the locations for multiple surface 
solids samples. This SAP modification improved sampling 
representativeness by relocating sample locations to coincide with 
target features (e.g., seep locations) or to locate samples outside of non-
representative areas (e.g., an asphalt parking lot, or a lined process 
pond). This SAP modification also had a positive impact on 
completeness because multiple sample locations were relocated from 
inaccessible locations to accessible locations. 

• SAP modification 14-C-2-18 required ERM to identify alternate 
procedures for collecting surface solids samples from locations that 
could not be accessed within PRI Area 8. This SAP modification 
affected one sample location, PRI8-005, as described above for field 
modification 14-C-1-20. As described above for field modification  
14-C-1-20, SAP modification 14-C-2-18 had a negligible impact on 
representativeness and no net impact on completeness. 

4.2 SUBSURFACE SOLIDS SAMPLING 

4.2.1 Sampling Activities 

Subsurface solids samples were collected from borings advanced at a 
subset of the solids sampling locations, as specified in SAP Worksheets 
#14 and #18. Subsurface solids sampling procedures were performed in 
accordance with SOP USM-09 Subsurface Soil, Sediment, and Waste Sampling 
Standard Operating Procedure provided in Attachment 17A of the SAP. 
Subsurface solids samples were collected at the following locations: 
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• PRI2-006: One boring was advanced through the landfill into native 
material using sonic drilling methods on 6 and 7 May 2014. Samples 
were collected from depth intervals 0.5 to 2 feet below ground surface 
(bgs), 2 to 5 feet bgs, 5 to 10 feet bgs, 11 to 17 feet bgs, 20 to 22 feet bgs, 
22 to 24 feet bgs, 24 to 26 feet bgs, and 27 to 29 feet bgs. 

• PRI2-009: One boring was advanced through the landfill into native 
material using sonic drilling methods on 6 May 2014. Samples were 
collected from 0.5 to 2 feet bgs, 10 to 12 feet bgs, 12 to 14 feet bgs, 14 to 
18 feet bgs, 18 to 20 feet bgs, 21 to 23 feet bgs, 26 to 28 feet bgs, and 28.5 
to 30.5 feet bgs. 

• PRI2-014: One boring was advanced through the landfill into native 
material using sonic drilling methods on 7 May 2014. Samples were 
collected from 0.5 to 2 feet bgs, 3 to 10 feet bgs, 10 to 20 feet bgs, 22 to 
27 feet bgs, 27 to 30 feet bgs, 30 to 31 feet bgs, and 31 to 33 feet bgs. 

• PRI8-017SB: Using direct-push drilling methods, three borings were 
advanced within a 2-square-foot area on 16 December 2013 (multiple 
borings were required for Phase 1A SAP samples and USEPA 
oversight split samples). Samples were collected from below the 
imported roadbase (fill) from 6 to 8 feet bgs, 8 to 10 feet bgs, and 10 to 
12 feet bgs. 

• PRI10-008: One boring was advanced through the barium sulfate waste 
disposal cell and into native material using sonic drilling methods on  
5 May 2014. Samples were collected from 0.5 to 2 feet bgs, 2 to 4 feet 
bgs, 4 to 6 feet bgs, 6 to 8 feet bgs, and 8 to 9 feet bgs. 

• PRI14-005: Using direct-push drilling methods, three borings were 
advanced within a 2-square-foot area on 16 December 2013 (additional 
borings were required to obtain sufficient sample volume for collecting 
Phase 1A SAP samples and USEPA oversight split samples). Samples 
were collected from 0.5 to 2 feet bgs, 2 to 4 feet bgs, and 4 to 6 feet bgs. 

Table 4-4 provides a summary of the subsurface solids samples collected 
for laboratory analysis. Subsurface solids sampling locations are shown on 
Figures 4-1, 4-2, 4-4, and 4-8. Field documentation associated with the 
subsurface solids sampling is provided in Appendix D, and final borehole 
logs are included in Appendix E. 
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4.2.2 Quality Control Samples 

Two equipment blank and four trip blank samples were collected as QC 
samples associated with subsurface solids sampling activities (Table 4-2). 
These QC samples were collected in accordance with SAP Worksheets #12 
and #20. Equipment blank samples were collected during surface and 
subsurface solids sampling activities during the weeks of 10 to  
16 December 2013 and 5 to 8 May 2014 and associated with primary 
surface solids samples from PRI Areas 10 and 8, respectively. Trip blank 
samples accompanied subsurface samples for VOC analyses collected on  
6 December 2013 at PRI Areas 8 and 14, 5 May 2014 at PRI Area 10, and 6 
to 7 May 2014 at PRI Area 2. 

No filed duplicate QC samples were collected in association with 
subsurface solids samples. The 10 percent frequency of field duplicate QC 
samples for solids (including surface and subsurface) was achieved by 
field duplicate surface solids samples, as described in Section 4.1.2. 

4.2.3 Phase 1A Sampling and Analysis Plan and Field Modifications  

The following field modifications to the SAP are summarized in Table 4-1, 
and the field modification form is included in Appendix C. The field 
modification associated with subsurface solids sampling and its impacts 
on representativeness and completeness are summarized below. 

• The PRI 2 boring locations from the SAP were modified based on the 
results of the landfill geophysical survey (Appendix B), and some 
sample intervals in the PRI 2 borings were adjusted based on 
lithological observations during sampling activities. The boring 
locations from the SAP were adjusted based on the Geophysical 
Survey Technical Memorandum (Appendix B) and recommendations 
from the USEPA. The field-modification of landfill subsurface sample 
intervals was consistent with SAP modification 14-C-2-21, which states 
“[a]djustments to sample intervals based on the characteristics of the 
materials encountered will be documented via a field modification 
form, to be prepared/approved by the USEPA Oversight Contractor 
present during drilling activities.” All deviations from the default  
2-foot sample interval at landfill borings were approved in the filed by 
the USEPA Contractor. These deviations are as follows: 



 
 

ERM 17 US MAGNESIUM/0132320 – OCTOBER 2015 

PRI2-006 

o 3-foot sample interval (2 to 5 feet bgs) because of uniform material 

o 5-foot sample interval (5 to 10 feet bgs) because of uniform material 

o No sample 10 to 11 feet bgs because of little recovery consisting of 
wood and metal debris (no or little soil/material passing 0.25-inch 
screen) 

o 6-foot sample interval (11 to 17 feet bgs) because of uniform 
material 

o No sample 17 to 20 bgs feet because only coarse debris was 
encountered, including wood and metal debris, tar paper, and 
plastic (no or little soil/material passing 0.25-inch screen) 

o No sample 26 to 27 feet bgs because of poor recovery 

PRI2-009 

o No sample 2 to 10 feet bgs because of no recovery below 3 feet bgs 

o 4-foot sample interval (14 to 18 feet bgs) because of uniform 
material, same as 12 to 14 feet bgs and 18 to 20 feet bgs intervals  

o No sample 20 to 21 feet bgs because wood, metal, and concrete 
debris at 20 feet bgs with no recovery 20 to 21 feet bgs 

o No sample 23 to 26 feet bgs because of coarse material including 
wood debris and bricks (no or little soil/material passing 0.25-inch 
screen) 

o No sample 28 to 28.5 feet bgs due to coarse material/debris (no or 
little soil/material passing 0.25-inch screen) and requirement to 
sample the top 2 feet of native material l encountered at 28.5 to 30.5 
feet bgs  

PRI2-014  

o No sample 2 to 3 feet bgs to facilitate top of sample interval at 3 feet 
bgs at the top of salt waste layer 

o 7-foot sample interval (3 to 10 feet bgs) due to uniform material  

o 10-foot sample interval (10 to 20 feet bgs) due to uniform material  

o No sample 20 to 22 feet bgs due to no recovery 

o 5-foot sample interval (22 to 27 feet bgs) due to uniform material 

o 3-foot sample interval (27 to 30 feet bgs) due to uniform material 
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o 1-foot sample interval (30 to 31 feet bgs) to target saturated waste 
layer with staining 

Boring logs detailing the subsurface conditions at each borehole are 
provided in Appendix E. The adjustments to sample locations helped 
ensure that the borings were located within target features and/or 
successfully penetrated the landfill waste materials, and, because the 
modified sample intervals adequately characterized the materials 
encountered, this field modification had no impact on representativeness. 
The number of planned results used for calculating completeness was 
based on the actual number of subsurface samples; therefore, this field 
modification had no impact on completeness (14-C-1-21). 

There were two SAP modifications relating to subsurface solids sampling. 
These SAP modifications and their impacts on representativeness and 
completeness are described below: 

• SAP modification 14-C-2-9 adjusted the locations for drilling at SAP 
locations PRI8-017 and PRI14-005. This SAP modification improved 
sampling representativeness by relocating sample location PRI14-005 
to coincide with the target seep feature in PRI Area 14. The adjustment 
to the drilling location at PRI8-017 had a negligible impact on 
representativeness because subsurface samples were obtained from the 
targeted zone within PRI Area 8. This SAP modification also had a 
positive impact on completeness because the PRI8-017 sample location 
was relocated from an inaccessible location to an accessible location. 

• SAP modification 14-C-2-21 documented the completion of the landfill 
geophysical survey, selection of the drilling method for the landfill, 
and clarified procedures for handling refusal or variable materials 
encountered in the landfill during drilling. Field-implementation of 
SAP modification 14-C-2-21 and its impacts on representativeness and 
completeness are described above in association with field 
modification 14-C-1-21.  

4.3 MONITORING WELL INSTALLATION AND DEVELOPMENT 

4.3.1 Well Installation Activities 

Twelve new monitoring wells were installed to improve spatial coverage 
of the existing groundwater monitoring well network, as discussed in SAP 
Worksheets #14 and #18. Well installation activities were performed in 
accordance with SOP USM-10 Monitoring Well Installation and Development 
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Standard Operating Procedure provided in Attachment 17A of the SAP. Well 
installation activities occurred between 2 and 9 December 2013 using 
hollow-stem auger drilling methods. Monitoring well MW-16 was 
installed on 13 January 2014 using hand auger methods. On 24 January 
2014, well repair activities were conducted at existing monitoring well  
PZ-01 to replace the upper portion of the well casing and repair its surface 
completion. 

Table 4-5 provides a summary of the Phase 1A groundwater monitoring 
well network, and the monitoring well locations are shown on Figure 4-11. 
Field documentation associated with the well installation activities is 
provided in Appendix D, and final borehole logs and well completion 
diagrams are included in Appendix E. 

4.3.2 Well Development 

New and existing groundwater monitoring wells were developed 
between 2 and 16 December 2013. Monitoring well PZ-01 was 
redeveloped on 24 January 2014 after well repairs had been completed. 
Monitoring well MW-16 was not developed, as discussed in Section 4.3.3.  

Well development was completed using a well development rig, purpose-
built surge block, and submersible pump. Well development activities 
were performed in accordance with SOP USM-10, Monitoring Well 
Installation and Development Standard Operating Procedure, provided in 
Attachment 17A of the SAP, except as noted below. Well development 
logs are provided in Appendix D. 

The following minor deviations from SOP USM-10 were performed 
during well development: 

• A bottom discharge bailer or a surge block were not used; wells were 
surged by raising and lowering the submersible pump prior to 
pumping; and  

• A flow-through cell was not used with the Horiba U-52 water quality 
meter; samples for water quality parameter measurement were 
collected in a bucket at a frequency of approximately one per every 
borehole volume. 

4.3.3 Phase 1A Sampling and Analysis Field Modifications 

The following field modifications to the SAP are summarized in Table 4-1, 
and the field modification forms are included in Appendix C. The 
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deviations associated with well installation and development activities 
are: 

• The screen interval depths were changed from 7 to 17 feet bgs to 12 to 
22 feet bgs for monitoring well MW-18 based on observed lithology. 
The revised screen interval located the screen entirely within sand and 
not across clay (14-C-1-4). 

• “Quickcrete” was used rather than ready-mix cement for MW-18 well 
construction (14-C-1-5). 

• Based on observed lithology, a single well rather than a paired well set 
was installed at monitoring well MW-14. The top of the upper clay 
interval was shallower than expected and no saturated zone was 
present above the upper clay. The screen interval for MW-14 was 
adjusted to 5 to 15 feet bgs to place the screen within sand (14-C-1-6). 

• Based on drilling conditions and observed lithology, a pre-packed well 
screen was used for construction of monitoring well MW-20B, and the 
screen interval depths were changed for monitoring well MW-20A. 
The pre-packed well screen for well MW-20B was necessitated by 
flowing sands encountered at 24 feet bgs. Per SAP Modification  
14-C-2-13, MW-20A was to be screened across the upper saturated 
sand interval at 10 to 15 feet bgs; however, this sand interval was 
encountered at 12 to 17 feet bgs and the screened interval was adjusted 
accordingly (14-C-1-7). 

• Based on drilling conditions, a pre-packed well screen was used for 
construction of monitoring well MW-19B. In addition, monitoring 
wells MW-17, MW-19A, and MW-19B were completed with 2-foot 
square concrete pads and were set within 24 hours of drilling  
(14-C-1-9). 

• Based on observed lithology, well construction at MW-16 was 
modified due to the presence of a clay layer beneath saturated gypsum 
waste at a depth of 18 inches bgs. The well construction for MW-16 
was adjusted per the specifications in SAP modification 14-C-2-13  
(14-C-1-16).  

• Modifications to proposed well development procedures at MW-16 
were necessary due to the very shallow and short screened interval of 
this well (14-C-1-18). 

MW-16 could not be developed due to access limitations and damage to 
the well. After installation, MW-16 became inundated by acidic 
wastewater within PRI 6 and was therefore inaccessible. After the 
wastewater level within PRI 6 receded, well MW-16 was observed to have 
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sustained damage that resulted in the well tilting at an angle of 
approximately 45 degrees from vertical. Although the well was accessed 
for monthly water level measurements from April through July, access to 
MW-16 remains unsuitable for well development and sampling due to 
saturated gypsum ground conditions around this well and the extended 
time involved with well development and sampling (as compared to the 
short duration for water level measurements). 

4.4 WATER SAMPLING 

Surface water and groundwater samples were collected at sampling 
locations specified in SAP Worksheets #14 and #18. 

4.4.1 Groundwater Sampling Activities 

Groundwater samples were collected at 30 groundwater monitoring wells 
between 31 January and 17 February 2014. All wells identified in the SAP 
(see Worksheet #14), as modified, were sampled, with the exception of 
MW-16. As noted above, MW-16 could not be developed or sampled due 
to saturated gypsum ground conditions around this well. The locations of 
monitoring wells sampled as part of the Phase 1A RI activities are shown 
on Figure 4-11.  

Sampling was performed using low-flow (minimal drawdown) sampling 
methods in accordance with SOP USM-07, Depth to Water Measurement and 
Groundwater Sampling Standard Operating Procedure, provided in 
Attachment 17A of the SAP. Groundwater sample collection data 
including water quality parameter measurements are presented in Table 
4-6. Groundwater well purging and sampling forms are provided in 
Appendix D. 

4.4.2 Surface Water Sampling Activities 

Grab surface water samples were collected at 16 locations between  
19 November 2013 and 12 February 2014. Surface water sample locations 
are shown on Figure 4-11. Except as noted in Section 4.4.4, samples were 
collected at all locations within PRI Areas 4, 7, 8, and 14 that were 
specified in the SAP (see Worksheet #14), as modified to include four 
additional surface water sample locations in PRI 8 (see Section 4.8). 
Sampling was performed in accordance with SOP USM-08, Surface Water 
Sampling Standard Operating Procedure, provided in Attachment 17A of the 
SAP. Surface water sample collection data including field water quality 
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parameters are presented in Table 4-7. Surface water sampling forms are 
provided in Appendix D. 

Surface water sampling at Inner PRI Areas 1, 3, 5, and 6 was not 
performed in association with the initial mobilization for the Phase 1A RI. 
Surface water sampling at PRI areas 1 and 3 was postponed pending 
resolution of a Resource Conservation and Recovery Act settlement being 
achieved between US Magnesium, the USEPA, and the United States 
Department of Justice in 2014 (still pending as of September 2015). 
Sampling of PRI Areas 5 and 6 was postponed pending a January 2015 
decision by US Magnesium to conduct an alternative RI/FS process for 
one or more of the Inner PRI Areas, as described in Attachment 5 to the 
SAP cover letter (USEPA 2013); that offer was declined by US Magnesium. 

An addendum to this Phase 1A Data Report will be prepared to include 
the remaining surface water sampling activities and all Phase 1A surface 
water data results as well as a separate data adequacy evaluation for 
surface water. 

4.4.3 Quality Control Samples 

Field QC samples associated with surface water and groundwater 
sampling were collected in accordance with requirements provided in 
SAP Worksheets #12 and #20. The number and type of field QC samples 
are summarized in Table 4-2. A total of 46 water samples (16 surface water 
and 30 groundwater) were collected during Phase 1A field investigation 
activities, with five field duplicate samples collected. The frequency of 
field duplicate samples for water samples met the SAP requirement of 10 
percent per Worksheet #12. 

Two equipment blank samples were collected during water sampling 
activities. The collection of equipment blank samples during water 
sampling was only required when a cone sample splitter was used for 
USEPA split samples. Trip blanks accompanied all coolers containing 
water samples for VOC analysis.  

4.4.4 Phase 1A Sampling and Analysis Plan and Field Modifications 

The following field modifications to the SAP associated with surface water 
and groundwater sampling are summarized in Table 4-1, and field 
modification forms are included in Appendix C.  

• PRI14-013 was moved to a location where sufficient water was present 
for sampling. This modification had a positive impact on 
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representativeness and completeness because it allowed for sample 
collection at the target location specified by the SAP (14-C-1-1). 

• Silicone tubing was approved for use for surface water sampling at 
locations within PRI 14. This modification had no impact on 
representativeness or completeness (14-C-1-2). 

• A pole-mounted dipper was used for surface water sampling at  
PRI4-013 because the high suspended solids content of the gypsum 
slurry discharge precluded the use of a peristaltic pump. Because all 
other Phase 1A surface water samples were collected using a peristaltic 
pump, this modification may have a minor impact on the sampling 
representativeness. This modification had no impact on completeness 
(14-C-1-3). 

• For groundwater sampling activities, a pumping rate greater than  
500 milliliters per minute was allowed if the water level drawdown in 
the well was less than 10 centimeters. This modification had no impact 
on representativeness or completeness (14-C-1-19). 

Although not deviations from the SAP, the following two water sampling-
related activities warrant reporting: 

• Worksheet #19 of the SAP specified that water samples should be 
“field filtered using a 0.45 micrometer (µm) pre-filter and 0.2 μm disc 
filter.” The 0.2-µm disc filters supplied by the laboratory were not 
usable during Phase 1A RI water sampling activities, as water could 
not be forced through the filters. As a result, all Phase 1A RI water 
samples were filtered using only a 0.45-µm filter2. This practice is 
consistent with the laboratory SOP WS-LC-0012 (SAP Attachment 19B) 
and USEPA Method SW6850, which specifies that aqueous samples 
should be filtered using a 0.2-µm filter when possible. 

• Surface water in sufficient quantity for sampling was not observed at 
SAP location PRI7-009, and an alternate location within PRI 7 with 
sufficient water was not identified during the Phase 1A RI sampling 

                                                 

 

2 A 0.2-µm filter was successfully used for one surface water sample 
collected at location PRI7-013 (sample ID PRI7-013-SW01-112213-02 on 
Table 4-7). At this location, a sample was also collected using a 0.45-µm 
filter only (PRI7-013-SW01-112213-45 on Table 4-7). 
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event. As stipulated in Worksheet #14 and SAP Modification  
14-C-2-11, surface water sample locations found to have no water 
present could be rescinded from the Phase 1A sampling program; 
therefore, sample PRI7-009 was not collected. 

There were four SAP modifications relating to water sampling. These SAP 
modifications and their impacts on representativeness and completeness 
are described below: 

• SAP Modification 14-C-2-4 corrected an error in the SAP describing the 
number of planned groundwater samples. This SAP modification had 
no impact on completeness because the correct number of planned 
groundwater samples was used for completeness calculations. 

• SAP Modification 14-C-2-9 adjusted locations for multiple surface 
water samples in PRI Areas 7 and 14. This modification had a positive 
impact on representativeness and completeness because it allowed for 
sample collection at the target location specified by the SAP. 

• SAP Modification 14-C-2-11 recognized that surface water sample 
locations may be adjusted in order to meet the rationale/objective 
stated in the SAP and that certain water samples could be rescinded 
from the initial Phase 1A RI sampling effort in the event that water is 
not present. This modification had a positive impact on 
representativeness because it helped align the planned samples with 
actual/current site conditions. There was no net impact on 
completeness from this SAP modification because locations without 
water were not included calculations. Revised completeness 
calculations will be included with the surface water sampling 
addendum to this Phase 1A Data Report upon completion of the 
remaining Phase 1A surface water sampling and analyses. 

• SAP modification 14-C-2-18 identified four additional surface water 
samples to be collected at PRI 8 in response to a release of wastewater 
into PRI 8. This modification had a negative impact on overall 
representativeness because these sample locations were selected 
outside of the Data Quality Objective process for COPC selection that 
was the basis for the Phase 1A RI. This modification had no net impact 
on completeness because the completeness calculations accounted for 
the increase in planned sample results that resulted from this 
modification. 
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4.5 STAFF GAUGE INSTALLATION 

Five staff gauges were installed for measuring water levels within active 
and inactive waste lagoons. The staff gauges were installed on 11 
December 2013 and 31 January 2014. The staff gauge locations are shown 
on Figure 4-11, and a summary of staff gauge installation dates and 
locations is provided in Table 4-8. 

4.5.1 Staff Gauge Installation Activities 

Staff gauges (Type M) measuring 0 to 6 feet with 0.01-foot measurement 
intervals were installed by attaching the staff gauges to 2-inch schedule 80 
polyvinyl chloride pipes that had been driven into the lagoon bottom 
using a hammer or using an screw auger tip. 

4.5.2 Phase 1A Sampling and Analysis Field Modifications 

No USEPA-approved field modifications to the SAP are associated with 
the installation of the staff gauges, and no deviations from the SAP 
occurred during installation. 

4.6 WATER LEVEL MEASUREMENTS 

4.6.1 Water Level Measurement Activities 

Beginning in January 2014, water level measurements, including surface 
water levels at staff gauges and depths to groundwater at monitoring 
wells, have been recorded on a monthly basis (collected on 27 January,  
24 February, 24 March, 25 April, 23 May, 13 June, 15 July, 21 August, 30 
September, 24 October, 21 November, and 18 December in 2014, and 13 
January, 13 February, and 6 March in 2015). Groundwater level 
measurement was performed in accordance with SOP USM-07, Depth to 
Water Measurement and Groundwater Sampling Standard Operating Procedure, 
provided in Attachment 17A of the SAP. Monthly water level 
measurement data are presented in Table 4-9. 

4.6.2 Phase 1A Sampling and Analysis Field Modifications 

No USEPA-approved field modifications to the SAP are associated with 
collection of monthly water level measurements; however, the following 
deviations from the SAP occurred: 
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• During the first round of monthly water level measurements on 27 
January 2014, staff gauge SG-1 was not present and therefore no water 
level was recorded for SG-1 on this day. It was subsequently 
discovered that this staff gauge had fallen over, and it was re-installed 
on 31 January 2014 using an auger screw-tip instead of a hammer. 

• Depth to groundwater measurements at MW-16 were not recorded 
during the January, February, March, and August 2014 through March 
2015 gauging events because the well was not accessible due to 
inundation by acidic wastewater from PRI 6 and/or saturated gypsum 
ground conditions around this well. 

4.7 SURVEYING 

4.7.1 Solids and Surface Water Sample Locations 

Horizontal location data for solids and surface water sample locations 
were verified using a handheld Global Positioning System (GPS) unit 
based on coordinates provided in SAP Worksheet #14. Where sample 
locations deviated from the original SAP locations, horizontal location 
data presented in field modification forms (Appendix C) were collected in 
accordance with SOP USM-11, Global Positioning System Field Data 
Collection Standard Operating Procedure. 

4.7.2 Staff Gauges and Groundwater Monitoring Wells 

Horizontal location data for new monitoring wells and staff gauges were 
verified using a handheld GPS unit based on coordinates provided in SAP 
Worksheet #14. Horizontal and vertical survey data were collected for 11 
new monitoring wells (i.e., all except MW-16), one existing monitoring 
well that was repaired (PZ-01), and five new staff gauges on 12 and  
13 February 2014 by Anderson Engineering Co., Inc., a Utah licensed 
surveyor. Survey data are presented in Appendix F. 

4.7.3 Phase 1A Sampling and Analysis Plan and Field Modifications 

Survey data collection procedures during Phase 1A did not deviate from 
the SAP. 
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4.8 SURVEY OF SURFACE WATER EXTENT AT PRI AREA 8 

During the Phase 1A sampling event, acidic water was encountered in 
portions of PRI 8. The extent of acidic water within PRI 8 prevented safe 
access to several Phase 1A SAP sample locations during December 2013 
and January 2014, when surface solids sampling was being performed at 
this PRI Area. As a result of the inundation by acidic water, and as 
provided by Section 34.b of the AOC, the USEPA prepared SAP 
Modification 14-C-2-18 that required the collection of additional surface 
water samples within PRI 8, a survey of the extent and estimated depth of 
waters within PRI 8, the in situ measurement of pH during surface solids 
sampling, and the requirement to submit a field sampling modification 
form to address sample collection methods at locations that remained 
inaccessible due to acidic water. 

A survey of the extent and approximate depth of waters within PRI 8 was 
performed on 6 February 2014. The extent of waters within PRI 8 was 
surveyed by logging a path using a Trimble GPS while walking the 
perimeter of the inundated portion of the PRI Area. The extent of surface 
water in PRI 8 as of 6 February 2014 is shown in Figure 4-2. Water depth 
estimates were made around the perimeter at the time of the survey; in 
most places, the water depth was less than 6 inches. Based on an obvious 
high water mark, it was evident on 6 February 2014 that the surface water 
was rapidly receding prior to and at the time the survey was conducted. 
The surface water samples and adjustments to surface soil samples 
required by SAP Modification 14-C-2-18 are incorporated into the surface 
solids and surface water sampling descriptions provided in Sections 4.1 
and 4.4.2, respectively. 
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 PHASE 1A SAMPLE ANALYSIS AND DATA MANAGEMENT 5.0

Phase 1A samples were analyzed by the TestAmerica laboratory located in 
West Sacramento, California, with selected analyses subcontracted to 
TestAmerica laboratories located in Denver, Colorado (total organic 
carbon [TOC]) and Savannah, Georgia (cyanide and haloacetic acids). 
Hexavalent chromium (Cr VI) analyses were performed by Applied 
Speciation in Bothell, Washington. TestAmerica is accredited by the 
National Environmental Laboratory Accreditation Program and is 
certified by the Utah Department of Health to perform these analyses, 
where possible. Applied Speciation is accredited by the National 
Environmental Laboratory Accreditation Program through the State of 
New Jersey. Laboratory certifications are found in Attachment 19B of the 
SAP. The analyses performed by TestAmerica and Applied Speciation and 
the applicable USEPA method references are listed in Worksheet #30 of 
the SAP. 

5.1 LABORATORY ANALYSES 

Lists of sample IDs and analyses performed for surface solid, subsurface 
solid, groundwater, and surface water samples are provided in Tables 4-3, 
4-4, 4-6, and 4-7, respectively. Analyses were performed according to 
laboratory SOPs and project-specific Work Instructions, provided in 
Attachment 19A of the Phase 1A SAP. The Work Instructions were 
developed based on the results of the Draft Phase 1A Laboratory 
Demonstration of Method Applicability Technical Memorandum for Soil, 
Sediment, Waste, and Water (ERM 2013) included as Attachment 11E to the 
SAP. 

There were no significant deviations from the SAP and associated SAP 
modifications during the Phase 1A analytical program. Two corrective 
action reports (CARs) were issued by TestAmerica West Sacramento 
laboratory and are included in Appendix G. Descriptions are provided in 
Section 7.1.3. 

5.1.1 Deviations from Phase 1A Sampling and Analysis Plan 

Laboratory analytical deviations from the SAP included the following: 

• Perchlorate analysis was not performed for 12 surface solids samples 
collected 23 and 24 November 2013 because perchlorate analysis was 
not requested on the chain-of-custody accompanying these samples. 
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Affected samples include 11 samples from PRI 15 (PRI15-009,  
PRI15-012, PRI15-014, PRI15-013, PRI15-001, PRI15-003, PRI15-006, 
PRI15-011, PRI15-002, PRI15-004, and PRI15-010) and one sample from 
PRI 16 (PRI16-011-SS01). Perchlorate analysis using remaining volume 
of affected samples was not requested because ERM did not identify 
this QC issue until well outside of the 28-day holding time for 
perchlorate analysis. Corrective actions taken to address this deviation 
from the SAP are described in Section 7.1.3. 

• Alkalinity and total dissolved solids were not analyzed in surface 
water samples from locations PRI14-013 and PRI14-008.  

• Atrazine was erroneously included in the list of semi-volatile organic 
compound (SVOC) analytes included in SAP Worksheet 15 
Attachment 15A. Because atrazine is not included in TestAmerica’s 
SVOC analytical method, atrazine was not reported for any Phase 1A 
samples. 

5.1.2 Laboratory Analytical Issues 

While not deviations from the SAP, there were several laboratory 
incidents that impacted the schedule/turnaround time for results, 
required special attention by the laboratory, or are otherwise noteworthy. 
These items are summarized below. 

• Collision cell technology was used with the 6020 inductively coupled 
plasma mass spectrometry method for the Phase 1A analyses for total 
and dissolved metals (per the Work Instructions). Due to the high 
sensitivity of the collision cell detector and the high levels of salts 
present in all Phase 1A samples, physical clogging of the collision cell 
resulted in an Internal Standard response that was lower than the 
acceptable levels. To avoid this, the laboratory diluted samples more 
than 10x on the initial runs. The laboratory subsequently optimized the 
operating conditions to prevent clogging of the collision cell interface 
and reduce the required dilution. A method detection limit (MDL) 
study was then performed to update MDLs and reporting limits under 
the new conditions before analyzing and reporting the metals data for 
the Phase 1A samples. To expedite reporting of other analytical results, 
metals results for a number of sample delivery groups were reported 
separately from the other Phase 1A analyses. The optimized collision 
cell interface also eliminated the necessity for dilutions for samples 
submitted for high-level (HL) analysis per the project-specific Work 
Instructions (WS-WI-0037 in SAP Attachment 19A). 
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• One of the high-resolution gas chromatography/mass spectrometry 
instruments was not operational for a few weeks, and Method 1668 
(polychlorinated biphenyl [PCB]) analyses were delayed for some 
sample delivery groups. This was during the same period the 
laboratory was catching up on metals analyses on the collision cell 
instrument, so these PCB analyses were also split off and reported with 
the metals results to allow reporting of the completed analyses. 

• Per the project-specific Work Instructions (WS-WI-0037 in SAP 
Attachment 19A), a cleanup step was added to the anion analyses, 
using the On-Guard Ba/Ag/H ion removal cartridges to remove 
chloride, bromide, and sulfate before analyzing for the remaining 
anions. Based on laboratory spike results, it appears that a small 
amount of nitrite is converted to nitrate, and spike results were 
frequently just outside of control limits. 

• TestAmerica sometimes analyzed and reported SVOCs by selected ion 
monitoring (SIM) even if they were detected in scan mode. Both results 
are reported in the prevalence tables and data summary tables. The 
appropriate result will be selected at the time of data use (i.e., during 
risk assessment activities). 

• Surface water sample PRI4-013-SW01-112513 was collected at the 
gypsum slurry outfall and contained a high amount of solids. This 
sample was extracted three times because of QC issues and the 
hexachlorobenzene (HCB) concentration increased in each of the re-
extractions of the sample. Sample aliquots were taken from different 
containers for each extraction, and each container contained some 
amount of solids. During validation, Laboratory Data Consultants 
(LDC) selected the HCB from the third extraction as the most useable, 
though it was extracted outside of the holding time. However, LDC 
selected the SVOC SIM screen result from the first extraction as the 
most useable, a finding which appears inconsistent and that indicates a 
much lower HCB concentration. During evaluation of data usability 
for risk assessment, all the results will be reviewed, and the most 
appropriate value will be selected. 

• Selected Phase 1A samples were submitted for HL analysis per the 
criteria provided in the Work Instructions. The Work Instructions 
specified that if all constituents in an analytical method were not 
detected in a HL sample, it should be re-analyzed as a low-level 
sample. Of the solid samples that were submitted as HL for PCB and 
dioxin/furan (D/F) analysis, four were re-extracted and analyzed as 
low-level samples (surface water samples PRI8-018-SW-01-021214, 
PRI8-019-SW-01-021214, PRI8-020-SW01-021114, and PRI8-021-SW01-
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021114). In addition, there were two samples analyzed for SVOCs 
(Scan mode, 8270C) that were prepared as low-level samples, but were 
re-extracted as HL samples due to high HCB concentrations 
(subsurface solids samples PRI2-009-SB01-0.5-050614 and PRI2-006-
SB01-0.5-050614). As stated previously, the optimized collision cell 
interface also eliminated the necessity for dilutions for samples 
submitted for HL analysis of metals by Method 6020/ inductively 
coupled plasma mass spectrometry. 

5.2 DATA VALIDATION 

Data validation criteria are presented in Worksheet #36 of the SAP. As 
required, cursory (Stage 2B) data validation was conducted on 90 percent 
of the data, and full Stage 4 data validation was conducted on 10 percent 
of the data by a third-party data validation contractor. Worksheets #12, 
#24, #25, #28, and #36, along with the analytical methods and laboratory 
SOPs, list the QC checks and criteria that were reviewed for both cursory 
and full data validation. The data validation criteria were consistent with 
the project-specific analytical methods referenced in Worksheet #19 and 
SAP modifications. The laboratories submitted a case narrative with every 
data package listing any QC criteria that were not met or other issues 
potentially affecting data quality. 

LDC, an independent third-party subcontractor, was subcontracted to 
conduct all the data validation. All data validation reports can be found in 
Appendix H. 

Based on data validation and review, data qualifiers were placed in the 
electronic database to signify whether the data were acceptable, acceptable 
with qualification, or rejected. Validation qualifiers and definitions are 
based on those used by the USEPA in the validation guidelines (USEPA 
2005; 2008; 2010; 2011). The validated results are contained in the project 
database and are summarized in the prevalence tables in Section 6.0 
(Tables 6-1 through 6-12). Full data tables are found in Appendix I. 

5.3 DATA MANAGEMENT 

Data management was conducted according to the Data Management 
Plan incorporated in the SAP as Attachment 14A. All analytical results are 
available in the project database (EQuIS). 
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Summations for certain chemical classes were performed as described in 
the SLRA Technical Memorandum (ERM 2014b). In order to allow 
comparison to risk-based concentrations during the SLRA, some 
compounds will be evaluated as a class and concentrations will be 
calculated by summing the results from individual compounds within the 
chemical class, including: 

• 2,3,7,8-tetrachlorodibenzo-p-dioxin toxicity equivalence concentration 
(TCDD TEQ) for D/F and dioxin-like co-planar PCB congeners; 

• Total Low Molecular Weight/Total High Molecular Weight 
(LMW/HMW) polycyclic aromatic hydrocarbons (PAHs); and 

• Total PCBs.  

The methodology used to calculate the sums and address non-detected 
(ND) constituents is described below for each class.  

• TCDD TEQ is calculated using concentrations for D/F congeners and 
World Health Organization coplanar PCBs as follows: 

TCDD TEQ = Σ TEFi x Ci 
…where Ci is the concentration of the ith dioxin congener, furan 
congener, or coplanar PCB congener. HCB is also included in the 
calculation of the TCDD TEQ for birds. To bracket the potential 
ranges of TCDD TEQs when one or more contributing species is 
ND, NDs are assigned a surrogate value of either zero or one-half 
of the detection limit. 

• Total LMW / Total HMW PAHs is calculated using concentrations as 
follows: 

Total LMW PAHs = Σ Cjlow 
Total HMW PAHs = Σ Cjhigh  
…where Cjlow is the concentration of the jth less-than-4-ring PAH, 
Cjhigh is the concentration of the jth 4-or-more-ring PAH. To bracket 
the potential ranges of Total PAHs when one or more PAH is ND, 
NDs are assigned a surrogate value of either zero or one-half of the 
detection limit. 

• Total PCBs is calculated and reported by the laboratory using 
concentrations for PCB homologues as follows: 

Total PCBs = Σ Cj 

…where Cj is the concentration of the jth PCB homologue. NDs are 
assigned the value of zero. 
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 PHASE 1A INVESTIGATION RESULTS 6.0

Phase 1A RI analytical results are presented in prevalence tables, which 
provide statistical summaries for each constituent per PRI Area. The 
statistical summaries listed in the prevalence tables are: 

• The number of samples and number of detections; 

• The minimum and maximum detected concentration; 

• The average, standard deviation, and coefficient of variation for 
detected results; 

• The minimum and maximum detection limits for ND results; and 

• The sample location corresponding to the maximum detected 
concentration. 

Analytical data summary tables are provided in Appendix I. 

6.1 SURFACE AND SUBSURFACE SOLIDS 

Solids analytical results are summarized in the following prevalence 
tables: 

• Table 6-1 for samples collected in all Outer PRI Areas; 

• Table 6-2 for samples collected in PRI 2; 

• Table 6-3 for samples collected in PRI 8; 

• Table 6-4 for samples collected in PRI 9; 

• Table 6-5 for samples collected in PRI 10; 

• Table 6-6 for samples collected in PRI 11; 

• Table 6-7 for samples collected in PRI 12; 

• Table 6-8 for samples collected in PRI 13; 

• Table 6-9 for samples collected in PRI 14; 

• Table 6-10 for samples collected in PRI 15; and 

• Table 6-11 for samples collected in PRI 16. 
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6.2 SURFACE WATER AND GROUNDWATER 

Groundwater analytical results are summarized in the following 
prevalence table: 

• Table 6-12 for groundwater samples. 

Surface water analytical results will be summarized in a surface water 
results addendum. 

6.3 BULK VERSUS FINES ANALYSES OF SURFACE SOLIDS 

As described in SAP Worksheet #11 and the associated SAP Modification 
14-C-2-7, analyses of fines fraction (less than 0.25 millimeter, or passing 60 
mesh) were performed for selected samples to investigate potential 
differences in concentration as a function of particle size. Fines fraction 
analyses were performed for five samples per PRI Area for PRI Areas 2 
and 8 through 14. The PRI Areas and specific samples for fines fraction 
analyses were identified based on pre-Phase 1A reconnaissance sampling 
and grain size analyses (see Section 3.3 and Appendix A). The results for 
fines fraction analyses are presented in the data summary tables included 
in Appendix I. The evaluation of bulk versus fines fraction concentrations 
is presented in Appendix J. 
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 QUALITY CONTROL ACTIVITIES 7.0

QC activities were conducted during field activities and laboratory 
preparation and analysis. These activities included field and laboratory 
surveillance. Some corrective actions were taken during the Phase 1A 
activities in the field and in the laboratory to remedy actions that led to 
error. A summary of data quality findings during validation is also 
provided.  

7.1 PROJECT ASSESSMENTS AND CORRECTIVE ACTIONS 

Field and laboratory surveillance was performed by the ERM Field Team 
Leader and Project Chemist, and the findings are described in the 
following sections. 

7.1.1 Field Surveillance 

Field surveillance visits were performed by the ERM Field Team Leader 
on 16 December 2013 and by the ERM Project Coordinator on  
6 February 2014. The field surveillance included a review of field 
sampling procedures, field documentation, field QC activities, and health 
and safety. No corrective actions were identified during the ERM field 
surveillance activities. 

Field surveillance was performed by the USEPA throughout the Phase 1A 
RI sampling program, as described in the Phase 1A Remedial Investigation 
Oversight Quality Assurance Project Plan, Revision 0, US Magnesium NPL 
Site, EPA Site Identification No. UTN000802704, Tooele County, Utah  
(USEPA 2014). 

7.1.2 Laboratory Surveillance 

The TestAmerica West Sacramento laboratory was visited by the ERM 
Project Chemist and two representatives of the USEPA on 18 and  
19 March 2014, in accordance with the laboratory surveillance 
requirement in Worksheets #31 and #32 of the SAP. The surveillance 
started with a discussion of objectives with TestAmerica staff, including 
Eric Redman (Technical Director), Lisa Stafford (Quality Assurance 
Manager), Karla Buechler (Operations Manager), Gary Costley (Quality 
Assurance), and David Alltucker (Project Manager for the US Magnesium 
project). 
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Each area of the lab was visited, including sample receipt and check-in, 
sample preparation for each type of analysis, analytical areas, and data 
reduction for high-resolution mass spectrometry analyses. Chemists 
conducting activities in each area demonstrated record-keeping and access 
to SOPs and project-specific Work Instructions. In each area, at least one 
chemist walked and/or talked through the process, whether checking in 
samples, moving samples from storage to prep, preparing samples, 
cleaning up, conducting analysis and data reduction, etc. All personnel 
could readily access the applicable SOP and Work Instructions on a 
computer in their work area and were familiar with the specific project 
requirements for the US Magnesium samples. 

Several topics were discussed during the surveillance visit, including: 

• Changes to analytical procedures (preparation and analytical) based 
on Demonstration of Method Applicability findings, and impacts on 
data quality; 

• Adjustments to operating conditions for collision cell technology to 
keep dilutions as low as possible and associated MDL study; and 

• PCB spike recovery issue for a few samples (associated CAR). 

The only action item identified during the lab visit was that the Worksheet 
#15 MDL and reporting limit values should be reviewed during 
development of future SAPs to maintain Worksheet #15 values as current 
and accurate as possible. 

An additional CAR was issued prior to the lab visit, related to perchlorate 
extraction and analysis. The CARs are discussed in Section 7.1.3. 

The external (USEPA) laboratory surveillance was conducted concurrently 
with the ERM laboratory visit on 18 and 19 March 2014. Findings from the 
USEPA laboratory audit and USEPA’s recommended corrective actions 
were provided to ERM on 28 March 2014. ERM and TestAmerica 
provided corrective action response documentation to the USEPA on  
7 April 2014. The USEPA accepted the response for ERM/TestAmerica as 
meeting the requirement of Worksheet #32 on 14 May 2014. 

7.1.3 Corrective Actions 

In March 2014, ERM became aware that perchlorate analysis was not 
requested on the chain-of-custody form for 12 surface solids samples 
collected 23 and 24 November 2013 and, consequently, these samples were 
not analyzed for perchlorate. Affected samples include 11 samples from 
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PRI 15 (PRI15-009, PRI15-012, PRI15-014, PRI15-013, PRI15-001, PRI15-003, 
PRI15-006, PRI15-011, PRI15-002, PRI15-004, and PRI15-010) and one 
sample from PRI 16 (PRI16-011-SS01). Perchlorate analysis using 
remaining volume of affected samples was not requested because ERM 
did not identify this QC issue until well outside of the 28-day holding time 
for perchlorate analysis. As a corrective action, ERM revised the project-
specific chain-of-custody forms to help ensure all appropriate Phase 1A 
analyses are requested for each sample. 

As noted previously, TestAmerica issued two CARs during the field 
event. The first was issued because the holding time for perchlorate 
analysis was missed in a few samples. The SOP and the laboratory 
information management system indicated that the holding time for 
Method 6850 is 28 days. This is the holding time from sampling to 
analysis; there is not a separate holding time for sample preparation in the 
method. Because samples were sometimes prepared very close to the 
holding time expiration, a few samples were analyzed 1 to 3 days past 
holding time. To remedy this, the laboratory information management 
system was changed to alert the preparation lab at 14 days that the 
perchlorate samples needed to be prepared. The second CAR was related 
to PCB analyses: it was noted in some samples that isotope dilution 
internal standards and laboratory control sample (LCS) recoveries were 
low. It was found that the solvent used in the post-extraction rinse of the 
soxhlet apparatus was methylene chloride and acetone instead of toluene, 
which adversely impacted the performance of subsequent cleanup steps. 
The staff received additional training, and the lab SOPs are being revised 
to clarify the correct solvent to use at this rinse step. CARs are included in 
Appendix G.  

A third CAR was issued on 11 September 2015, after several calculation 
errors were found for Total PCBs and PCB homolog group results in select 
Phase 1A solids samples from PRI 2. The calculation errors were limited to 
samples requiring a combination of multiple runs to quantify PCB 
congeners and were a result of summing congeners results from different 
dilutions. The effected PRI 2 results have been updated in Table 6-2, 
Appendix I, and Appendix K. Revised data reports are included in 
Appendix G, as well as the CAR.  

7.2 DATA USABILITY ASSESSMENT 

Data usability is evaluated through review of the method quality 
objectives (MQOs) specified in Worksheet #37 of the SAP for precision, 
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accuracy, representativeness, completeness, and comparability. More 
detailed discussion of data usability for risk assessment will be provided 
in the SLRA for OU-1. 

7.2.1 Precision 

Precision was assessed by the analysis of field duplicates, laboratory 
duplicates, and matrix spike/matrix spike duplicate (MS/MSD) samples. 
Precision goals from Worksheets #12 and #28 were used to evaluate field 
duplicates, laboratory duplicates, and MS/MSD samples during data 
validation, as described in the data validation reports (Appendix H). 

Data qualified based on precision-related MQOs have been summarized 
on a PRI Area and analyte basis. Tables 7-1 and 7-2 provide summaries of 
results qualified based on MS/MSD and field duplicate precision in each 
PRI Area for each analyte. Table 7-3 shows these summaries for 
groundwater results. No solids or groundwater data were qualified based 
on LCS/ laboratory control sample duplicate precision. The majority of 
the qualifiers based on MS/MSD relative percent difference (RPD) were 
for metals analyses. The remaining analytes with precision qualifiers 
generally had only one or two results qualified; very few had three or four 
results qualified. 

The number of Phase 1A results qualified based on precision-related 
MQOs are summarized below. 

 

Precision MQO 
Number of Results 
Qualified 

Analytical Groups 
with Qualified 
Results 

MS/MSD RPD 225 total (205 solids,  
20 water) 

Solids: Metals, D/F, 
PCBs, SVOCs, PAHs, 
and VOCs 
Groundwater: VOCs 
and cyanide 

Field Duplicate RPD 36 total (25 solid, 11 
water) 

Solids: D/F, PCBs, 
metals, SVOCs, TOC 
Groundwater: PCBs, 
metals, cyanide, total 
dissolved solids, TOC, 
VOCs 
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Sample results qualified due to exceedances of precision-related MQOs 
represent less than one percent of the total Phase 1A sample results. Based 
on the results of the duplicate analyses performed for Phase 1A, the 
general level of precision appears to be high and does not appear to limit 
the usability of any particular analyte, method, or matrix. 

7.2.2 Accuracy 

Field accuracy is assessed by collecting and analyzing equipment rinsate 
blank and trip blank samples. Laboratory accuracy is assessed by the 
analysis of MS, laboratory spike samples, surrogate spikes (organic 
methods), method blanks, calibration, and estimated maximum potential 
concentrations (applicable to PCBs and D/F), as well as holding times and 
sample temperatures. Accuracy objectives from Worksheets #12 and #28 
were used to evaluate sampling results during data validation, as 
described in the data validation reports (Appendix H).  

Data qualified based on accuracy-related MQOs are summarized on a PRI 
Area and analyte basis in Tables 7-4 through 7-13. These tables provide 
summaries of solids results qualified based on 10 accuracy factors in each 
PRI Area for each analyte. Table 7-14 shows summaries for groundwater 
results. A general description of accuracy-related qualifiers is provided 
below. 

• No solids or groundwater data were qualified based on temperature.  

• Most of the holding time qualifiers were due to the need for re-
extraction and re-analysis for SVOCs. These issues were addressed by 
the lab by extracting and analyzing the samples well before the 
extraction holding time expires so that there is time to re-extract a 
sample if needed. Most of the samples affected were collected early in 
the Phase 1A event; the lab greatly reduced the occurrence of holding 
time violations for SVOCs after December 2013. Some holding time 
misses were related to perchlorate samples being extracted at the 
holding time (28 days) and not running the same day. This was 
remedied during Phase 1A by setting a holding time for extraction of 
14 days so that there was time to run the extracts by 28 days. In 
groundwater, two samples missed holding time for Cr VI because the 
sample pH could not be adequately raised within 24 hours of 
collection.  

• Qualifiers based on lab blank contamination were mostly applied to 
metals results, particularly mercury in solids and beryllium in 
groundwater, as well as PAHs, D/F, and PCBs. These organic analyses 
have very low detection limits, and trace amounts in blanks can be 
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detected. In the case of equipment blanks, the greatest number of 
qualifiers was applied to metals results in solids, particularly lead. In 
groundwater, carbon disulfide presence in field blanks required 
qualifiers, as well as Cr VI and a few other analytes.  

• LCS issues were mostly associated with SVOCs, 3-nitroaniline and p-
chloroaniline in particular in solids, and hexachloroethane and 
hexachlorobutadiene in groundwater. It appears that the use of 
cleanup cartridges (to remove chloride and sulfate and reduce the 
need for sample dilution) prior to analysis of nitrite and nitrate causes 
some conversion of nitrite to nitrate. Nitrite LCS results were slightly 
low for some sample delivery groups, while nitrate LCS recovery was 
slightly high for a few samples for this reason. In addition, PAH 
results for most of the samples from PRI 9 were qualified for LCS 
failure; these samples appear to have been in the same batch. MS 
issues were mainly related to metals (as well as bromide and cyanide 
in groundwater) and are likely due to interference from high 
concentrations of calcium, sodium, magnesium, and iron in many of 
the samples. MS issues were seen at much lower rates for organic 
constituents.  

• By far the most qualifiers related to surrogate compound recovery 
were for SVOC results for PRI 2 samples. Small numbers of samples in 
PRI 9, PRI 10, PRI 13, and PRI 14 also had SVOC results qualified due 
to surrogate recovery results. A few groundwater results for phenol 
and substituted phenols were qualified due to surrogate recovery. 
PAHs were also qualified due to surrogate results in PRI 9.  

• Qualifiers based on EMPC results were relatively evenly distributed 
among the various D/F, and PCB congeners and among the PRI Areas. 

• Calibration range exceedances were mainly seen for PCB-209 and 
octachlorodienzofuran results. A few other constituents had qualifiers 
related to calibration: primarily 1,4-dioxane in solids and groundwater, 
acetone in solids, and methyl chloride in groundwater. In addition, 
qualifiers based on internal standards results were seen for a few 
samples for PCB congeners, D/F, and a few PAHs in solids, as well as 
perchlorate in groundwater. 

• In addition, a few groundwater samples were qualified because the 
difference between results on two columns did not meet criteria for 
monobromoacetic acid.  

The number of Phase 1A results qualified based on accuracy-related 
MQOs are summarized below. 
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Accuracy MQO 
Number of Results 
Qualified 

Analytical Groups 
with Qualified 
Results 

Temperature on 
Receipt 

0  

Holding 
Times/Sample 
Preservation 

Solids: 878; 
Groundwater: 2 

Solids: mercury, 
SVOCs, SVOC-SIM, 
PAHs, perchlorate 

Groundwater: Cr VI 

Laboratory (Method) 
Blanks 

Solids: 230; 
Groundwater: 55 

Solids and 
groundwater: D/F, 
PCBs, metals, SVOCs, 
VOCs 

Solids only: PAHs, 
TOC 

Groundwater only: Cr 
VI 

Field Equipment or 
Trip Blanks 

Solids: 233; 
Groundwater: 26 

Solids: metals, VOCs, 
cyanide, TOC 

Groundwater: D/F, 
PCBs, Cr VI, VOCs, 
PAH 

LCS Solids: 882; 
Groundwater: 104 

Solids: Mercury, 
SVOCs, PAHs 

Groundwater: SVOCs, 
SVOC-SIM, anions 

MS Solids: 991; 
Groundwater: 373  

Solids and 
groundwater: PCBs, 
metals, SVOCs, SVOC-
SIM, PAHs, VOCs 

Solids only: D/F 

Groundwater only: 
Cyanide and anions 

Surrogate Spikes Solids: 968; 
Groundwater: 50  

Solids: SVOCs, SVOC-
SIM, PAHs 
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Accuracy MQO 
Number of Results 
Qualified 

Analytical Groups 
with Qualified 
Results 
Groundwater: SVOCs 
and SVOC-SIM 

Estimated Maximum 
Potential 
Concentrations 

Solids: 736; 
Groundwater: 84  

Solids and 
groundwater: D/F, 
PCBs 

Concentration Exceeds 
Calibration Range 

Solids: 160 D/F, PCBs, HCB 

Calibration  Solids: 114; 
Groundwater: 58 

Solids: PCBs, SVOCs, 
PAHs, VOCs; 
Groundwater: SVOCs, 
VOCs 

Internal Standard Solids: 124; 
Groundwater: 9 

Solids: D/F, PCBs, , 
PAHs, Groundwater: 
perchlorate 

Column Difference Groundwater: 4 Haloacetic acids 

As discussed above, the majority of accuracy issues are related to sample 
matrix issues and high concentrations of some analytes. Some are also 
related to method adjustments and additional cleanups employed based 
on results of the Draft Phase 1A Laboratory Demonstration of Method 
Applicability Technical Memorandum for Soil, Sediment, Waste, and Water 
(ERM 2013). Many analytes were qualified more than once in a sample 
because of matrix and concentration issues, so the total number of 
qualifiers is higher than the number of results qualified. The analytical 
methods have been optimized to the extent possible to reduce matrix 
effects and minimize dilutions.  

7.2.3 Representativeness 

As described in SAP Worksheet #37, representative data were obtained by 
the following means: 

• Collecting samples at the locations specified in the SAP or, when 
necessary, at modified locations that were approved by the USEPA; 

• Analyzing samples by the analytical methods specified in the SAP;  

• Collecting and handling samples to avoid interference and minimize 
contamination;  
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• Analysis of field blank QC samples (equipment blanks and trip blanks) 
and laboratory blanks to verify the absence of contaminants; and 

• Consistent application of established field and laboratory SOPs.  

There are no quantitative criteria for representativeness identified in the 
SAP; however, validation criteria are available for field and laboratory 
blank samples and were referenced during data validation activities. 
Blank sample results are discussed in the previous section and are 
described in the data validation reports (Appendix H). 

Impacts of SAP and field modifications on representativeness are 
described in the relevant subsections of Section 4.0 of this Report.  

7.2.4 Completeness 

Completeness is calculated as the percentage of project-specific data that 
are valid. The calculated completeness for the Phase 1A RI data set is 99 
percent, based on 37,881 useable primary sample results out of 38,380 total 
primary sample results planned. The difference between usable versus 
planned sample results is due to the following: 

• Atrazine was not reported with the SVOC analyte list for any of the 
265 samples analyzed; 

• Thirteen PAH results were rejected in a single fines-fraction sample 
from PRI Area 9 during data validation due to surrogate recoveries; 

• Phosphate results were rejected in one groundwater sample during 
data validation due to MS; 

• Perchlorate analysis was not performed for 11 surface solids samples 
from PRI Area 15 and one surface solids sample from PRI Area 16; and 

• No groundwater sample was collected from monitoring well MW-16 
(224 results).  

The completeness for each PRI and overall completeness are presented in 
Table 7-15. The list of samples and rejected results is shown in Table 7-16. 
The total sample result count does not include results for the SIM 
confirmation analysis or for perchlorate confirmation analysis, because it 
could not be predicted how many of these analyses would be needed. It 
also does not include results for field QC samples or for calculated results, 
such as D/F TEQs or low-molecular weight/high-molecular weight PAH 
sums. 
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Impacts of SAP and field modifications on completeness are described in 
the relevant subsections of Section 4.0 of this Report. 

7.2.5 Comparability 

Comparability of data was achieved by consistently following standard 
field and laboratory SOPs and by using standard measurement units in 
reporting analytical data. No quantitative MQO is available for 
comparability. 

7.3 DATA ADEQUACY 

As required by SAP Worksheet #37, a data adequacy evaluation was 
performed to determine whether data quality objectives had been met. 
The data adequacy evaluation was performed following USEPA’s 
guidance for data quality assessment (USEPA 2006) to verify that the type, 
quality, and quantity of data obtained are appropriate for their intended 
use (i.e., COPC selection). The data adequacy evaluation for the Phase 1A 
RI data for PRI Areas 2 and 8–17 is provided in Appendix K. 
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Table 4-1
Summary of USEPA-Approved Field Modifications
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Field 
Modification 

Number
Date Description of Modification Subject Locations

14-C-1-1 11/19/2013 Adjust location of PRI14-013 to allow surface water 
sampling

PRI14-013

14-C-1-2 11/19/2013 Use of silicone tubing for surface water sampling at PRI14 PRI14-013, PRI14-008

14-C-1-3 11/25/2013 Use of pole-mounted dipper for sampling gypsum outfall 
(PRI4-013)

PRI4-013

14-C-1-4 12/3/2013 Modify depth of screen interval at MW-18 MW-18

14-C-1-5 12/4/2013 Modify well construction materials for use of bentonite 
chips and "quickcrete" at MW-18

MW-18

14-C-1-6 12/5/2013 Cancel installation of MW-14A; modify depth of screen 
interval at MW-14B; change name MW-14B to MW-14

MW-14

14-C-1-7 12/6/2013 Use pre-pack well screen at MW-20B; modify depth of 
screen interval at MW-20A

MW-20A, MW-20B

14-C-1-8 12/6/2013 Additional aliquot grab samples for surface solids 
sampling

PRI13-003

14-C-1-9 12/9/2013 Use pre-pack well screen at MW-19B; construct well pads 
prior to 24 hours after well drilling at MW-17, MW-19A, 
and MW-19B; use of 2-foot by 2-foot concrete pads

MW-17, MW-19A, 
MW-19B

14-C-1-10 12/10/2013 Additional aliquot grab samples for surface solids 
sampling

PRI12-010

14-C-1-11 12/11/2013 Additional aliquot grab samples for surface solids 
sampling

PRI14-005

14-C-1-12 12/12/2013 Additional aliquot grab samples for surface solids 
sampling

PRI10-003

14-C-1-13 12/20/2013 Additional aliquot grab samples for surface solids 
sampling

PRI9-013, PRI9-014

14-C-1-14 1/6/2014 Additional aliquot grab samples for surface solids 
sampling

PRI9-002, PRI9-011

14-C-1-15 1/8/2014 Additional aliquot grab samples for surface solids 
sampling

PRI2-003

14-C-1-16 1/13/2014 Modify MW-16 construction details based on observed 
lithology

MW-16

14-C-1-17 1/13/2014 Adjust location of PRI15-008 back to original SAP location PRI15-008

14-C-1-18 1/16/2014 Modify procedures for MW-16 development MW-16

14-C-1-19 2/6/2014 Allow change to pumping rate during low-flow 
groundwater sampling based on well drawdown

PRI-17 (Site-wide 
groundwater)

14-C-1-20 5/12/2014 Modify surface solids location PRI8-005 PRI8-005

14-C-1-21 5/12/2014 Modify PRI2 boring locations PRI2-006, PRI2-009, 
PRI2-014

Notes:
Field modification forms are provided in Appendix C
USEPA = United States Environmental Protection Agency
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Table 4-2
Field Quality Control Samples
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Sample ID Sample Date
Sample 
Matrix

Quality Control 
Sample Type

Notes

PRI7-003-SW22-112013 11/20/2013 Water Equipment Blank Water sampling 11/19 - 11/26/2013
PRI16-014-SS21-112113 11/21/2013 Water Equipment Blank Solids sampling 11/19 - 11/26/2013
PRI14-005-SS21-120413 12/4/2013 Water Equipment Blank Solids sampling 12/2 - 12/7/2013
PRI10-009-SS21-121313 12/13/2013 Water Equipment Blank Solids sampling 12/10 - 12/16/2013
PRI9-012-SS21-122013 12/20/2013 Water Equipment Blank Solids sampling 12/17 - 12/20/2013
PRI2-012-SS21-010814 1/8/2014 Water Equipment Blank Solids sampling 1/6 - 1/13/2014
LF-01-21-021814 2/18/2014 Water Equipment Blank Water sampling 2/11-2/18/14
PRI8-010-SS22-032614 3/26/2014 Water Equipment Blank Solids sampling 3/25 - 3/26/14
PRI8-005B-SS21-050814 5/8/2014 Water Equipment Blank Solids sampling 5/5 - 5/8/14
PRI16-003-SS11-112013 11/20/2013 Solid Field Duplicate Primary sample = PRI16-003-SS01-112013
PRI14-012-SS11-112513 11/25/2013 Solid Field Duplicate Primary sample = PRI14-012-SS01-112513
PRI14-001-SS11-120213 12/2/2013 Solid Field Duplicate Primary sample = PRI14-001-SS01-120213
PRI13-010-SS11-120513 12/5/2013 Solid Field Duplicate Primary sample = PRI13-010-SS01-120513
PRI12-007-SS11-121013 12/10/2013 Solid Field Duplicate Primary sample = PRI12-007-SS01-121013
PRI14-007-SS11-121113 12/11/2013 Solid Field Duplicate Primary sample = PRI14-007-SS01-121113
PRI10-014-SS11-121613 12/16/2013 Solid Field Duplicate Primary sample = PRI10-014-SS01-121613
PRI9-012-SS11-122013 12/20/2013 Solid Field Duplicate Primary sample = PRI9-012-SS01-122013
PRI9-013-SS11-122013 12/20/2013 Solid Field Duplicate Primary sample = PRI9-013-SS01-122013
PRI9-014-SS11-122013 12/20/2013 Solid Field Duplicate Primary sample = PRI9-014-SS01-122013
PRI9-003-SS11-010614 1/6/2014 Solid Field Duplicate Primary sample = PRI9-003-SS01-010614
PRI9-004-SS11-010714 1/7/2014 Solid Field Duplicate Primary sample = PRI9-004-SS01-010714
PRI9-007-SS11-010714 1/7/2014 Solid Field Duplicate Primary sample = PRI9-007-SS01-010714
PRI9-009-SS11-010714 1/7/2014 Solid Field Duplicate Primary sample = PRI9-009-SS01-010714
PRI2-004-SS11-010914 1/9/2014 Solid Field Duplicate Primary sample = PRI2-004-SS01-010914
PRI8-006-SS11-032514 3/25/2014 Solid Field Duplicate Primary sample = PRI8-006-SS01-032514
PRI8-014-SS11-032614 3/26/2014 Solid Field Duplicate Primary sample = PRI8-014-SS01-032614
PRI8-005A-SS11-050814 5/8/2014 Solid Field Duplicate VOCs only, Primary sample = PRI8-005A-SS01-050814
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Table 4-2
Field Quality Control Samples
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Sample ID Sample Date
Sample 
Matrix

Quality Control 
Sample Type

Notes

PRI9-013-SS11-122013 FINES 12/20/2013 Solid - Fines Field Duplicate Primary sample = PRI9-013-SS01-122013 FINES
PRI9-004-SS11-010714 FINES 1/7/2014 Solid - Fines Field Duplicate Primary sample = PRI9-004-SS01-010714 FINES
PRI8-006-SS11-032514 FINES 3/25/2014 Solid - Fines Field Duplicate Primary sample = PRI8-006-SS01-032514 FINES
PRI8-014-SS11-032614 FINES 3/26/2014 Solid - Fines Field Duplicate Primary sample = PRI8-014-SS01-032614 FINES
PRI7-007-SW21-112113,
PRI7-007-SW21-112113-FF

11/21/2013 Water Field Duplicate Primary samples = PRI7-007-SW01-112113, 
PRI7-007-SW01-112113-FF

PZ-16-11-020314,
PZ-16-11-020314-FF

2/3/2014 Water Field Duplicate Primary samples = PZ-16-01-020314, 
PZ-16-01-020314-FF

MW-14-11-020514,
MW-14-11-020514-FF

2/5/2014 Water Field Duplicate Primary samples = MW-14-01-020514, 
MW-14-01-020514-FF

MW-8A-11-021814,
MW-8A-11-021814-FF

2/18/2014 Water Field Duplicate Primary samples = MW-8A-01-021814, 
MW-8A-01-021814-FF

MW-8B-11-021814,
MW-8B-11-021814-FF

2/18/2014 Water Field Duplicate Primary samples = MW-8B-01-021814, 
MW-8B-01-021814-FF

PRI14-008-SW21-111913 11/19/2013 Water Trip Blank
PRI7-003-SW21-112013 11/20/2013 Water Trip Blank
PRI7-007-SW22-112113 11/21/2013 Water Trip Blank
PRI7-014-SW22-112213 11/22/2013 Water Trip Blank
PRI8-005-SW21-112513 11/25/2013 Water Trip Blank
PRI4-008-SW21-112613 11/26/2013 Water Trip Blank
PRI14-004-SS21-120413 12/4/2013 Water Trip Blank
PRI14-005-SB21-0.5-121613 12/16/2013 Water Trip Blank
PZ-06-21-013114 1/31/2014 Water Trip Blank
PZ-22-21-020314 2/3/2014 Water Trip Blank
PZ-10-21-020414 2/4/2014 Water Trip Blank
MW-4A-21-02514 2/5/2014 Water Trip Blank
MW-7-21-020614 2/6/2014 Water Trip Blank
MW-5A-21-020714 2/7/2014 Water Trip Blank
PRI14-005-SW21-021114 2/11/2014 Water Trip Blank
PRI8-018-SW-21-021214 2/12/2014 Water Trip Blank
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Table 4-2
Field Quality Control Samples
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Sample ID Sample Date
Sample 
Matrix

Quality Control 
Sample Type

Notes

PZ-04-21-021314 2/13/2014 Water Trip Blank
MW-19B-21-021414 2/14/2014 Water Trip Blank
LF-03-21-021714 2/17/2014 Water Trip Blank
MW-8A-21-021814 2/18/2014 Water Trip Blank
PRI8-017-SS21-032514 3/25/2014 Water Trip Blank
PRI8-010-SS21-032614 3/26/2014 Water Trip Blank
PRI10-008-SB21-050514 5/5/2014 Water Trip Blank
PRI2-006-SB21-050614 5/6/2014 Water Trip Blank
PRI2-014-SB21-050714 5/7/2014 Water Trip Blank
PRI8-005B-SS22-050814 5/8/2014 Water Trip Blank

Notes:
VOC = Volatile organic compound
Analytical results are provided in Appendix I.
Field Quality Control sample results are compared to Project Quality Objectives in the Data Validation Reports provided in Appendix H.

9 Equipment Blanks
18 Solids Field Duplicates
4 Solids - Fines Field Duplicates
5 Water Field Duplicates
26 Trip Blanks

Total numbers of Field Quality Control samples = 
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Table 4-3
Surface Solids Samples
Phase 1A Data Report for PRI Areas 2 and 8 – 17
US Magnesium RI/FS
Rowley, Utah

Location X Coordinate Y Coordinate Sample ID Sample Date Sample Interval 
(inches)

Analysis

PRI2-001 1299971 7505958 PRI2-001-SS01-010914 1/9/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI2-002 1300185 7505746 PRI2-002-SS01-010914 1/9/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI2-003 1300206 7507830 PRI2-003-SS01-010814 1/8/2014 0-6 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH
PRI2-004 1300384 7505944 PRI2-004-SS01-010914 1/9/2014 0-6 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH
PRI2-005 1300385 7506374 PRI2-005-SS01-010914 1/9/2014 0-6 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH
PRI2-006 1300592 7506162 PRI2-006-SS01-050814 5/8/2014 0-6 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH
PRI2-007 1300811 7505943 PRI2-007-SS01-010914 1/9/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI2-008 1300822 7506364 PRI2-008-SS01-010914 1/9/2014 0-6 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI2-009 1300909 7506413 PRI2-009-SS01-050814 5/8/2014 0-6 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI2-010 1301182 7506494 PRI2-010-SS01-010814 1/8/2014 0-6 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH
PRI2-011 1301167 7506221 PRI2-011-SS01-010814 1/8/2014 0-6 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI2-012 1301026 7506158 PRI2-012-SS01-010814 1/8/2014 0-6 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI2-013 1301234 7505933 PRI2-013-SS01-010914 1/9/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI2-014 1301335 7506096 PRI2-014-SS01-050814 5/8/2014 0-6 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH
PRI8-001 1296546 7513370 PRI8-001-SS01-121713 12/17/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI8-002 1296001 7512816 PRI8-002-SS01-121713 12/17/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI8-003 1297081 7512825 PRI8-003-SS01-121713 12/17/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI8-004 1296553 7512274 PRI8-004-SS01-121813 12/18/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH

PRI8-005A 1297110 7506096 PRI8-005A-SS01-050814 5/8/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI8-005B 1297034 7511986 PRI8-005B-SS01-050814 5/8/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI8-006 1297656 7512282 PRI8-006-SS01-032514 3/25/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI8-007 1298745 7512287 PRI8-007-SS01-121813 12/18/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI8-008 1296008 7511723 PRI8-008-SS01-121813 12/18/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI8-009 1297101 7511726 PRI8-009-SS01-121813 12/18/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI8-010 1298201 7511736 PRI8-010-SS01-032614 3/26/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI8-011 1298745 7511723 PRI8-011-SS01-121713 12/17/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI8-012 1299296 7511743 PRI8-012-SS01-121713 12/17/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI8-013 1296573 7511159 PRI8-013-SS01-121813 12/18/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI8-014 1297654 7511194 PRI8-014-SS01-032614 3/26/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC, Fines
PRI8-015 1298208 7511184 PRI8-015-SS01-032514 3/25/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI8-016 1298751 7511191 PRI8-016-SS01-121913 12/19/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI8-017 1298235 7510795 PRI8-017-SS01-032514 3/25/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI9-001 1297507 7508020 PRI9-001-SS01-010614 1/6/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI9-002 1298330 7508180 PRI9-002-SS01-010614 1/6/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI9-003 1297930 7507593 PRI9-003-SS01-010614 1/6/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI9-004 1297505 7507190 PRI9-004-SS01-010714 1/7/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI9-005 1298352 7507185 PRI9-005-SS01-010714 1/7/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI9-006 1297925 7506763 PRI9-006-SS01-010714 1/7/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI9-007 1297501 7506327 PRI9-007-SS01-010714 1/7/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI9-008 1298344 7506319 PRI9-008-SS01-010714 1/7/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI9-009 1297920 7505896 PRI9-009-SS01-010714 1/7/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
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Table 4-3
Surface Solids Samples
Phase 1A Data Report for PRI Areas 2 and 8 – 17
US Magnesium RI/FS
Rowley, Utah

Location X Coordinate Y Coordinate Sample ID Sample Date Sample Interval 
(inches)

Analysis

PRI9-010 1298340 7505472 PRI9-010-SS01-010714 1/7/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI9-011 1297912 7505050 PRI9-011-SS01-010614 1/6/2014 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI9-012 1297907 7504200 PRI9-012-SS01-122013 12/20/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI9-013 1299181 7506304 PRI9-013-SS01-122013 12/20/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI9-014 1298757 7505882 PRI9-014-SS01-122013 12/20/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI10-001 1296317 7510008 PRI10-001-SS01-121213 12/12/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI10-002 1296354 7510406 PRI10-002-SS01-121213 12/12/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI10-003 1296529 7510216 PRI10-003-SS01-121213 12/12/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI10-004 1296714 7510014 PRI10-004-SS01-121213 12/12/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI10-005 1296569 7510611 PRI10-005-SS01-121313 12/13/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI10-006 1296741 7510428 PRI10-006-SS01-121313 12/13/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI10-007 1296926 7510225 PRI10-007-SS01-121313 12/13/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI10-008 1296956 7510639 PRI10-008-SS01-121713 12/17/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI10-009 1297141 7510437 PRI10-009-SS01-121313 12/13/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI10-010 1297309 7510339 PRI10-010-SS01-121713 12/17/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI10-011 1297162 7510824 PRI10-011-SS01-121713 12/17/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI10-012 1297353 7510648 PRI10-012-SS01-121613 12/16/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI10-013 1297538 7510469 PRI10-013-SS01-121213 12/12/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI10-014 1297539 7510836 PRI10-014-SS01-121613 12/16/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI11-001 1296986 7503839 PRI11-001-SS01-050714 5/7/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI11-002 1297887 7503893 PRI11-002-SS01-050714 5/7/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI11-003 1298441 7503890 PRI11-003-SS01-050614 5/6/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI11-004 1298370 7503418 PRI11-004-SS01-050714 5/7/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI11-005 1298900 7503468 PRI11-005-SS01-050714 5/7/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI11-006 1298868 7502948 PRI11-006-SS01-050714 5/7/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI11-007 1296482 7503318 PRI11-007-SS01-050714 5/7/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI11-008 1296022 7502825 PRI11-008-SS01-050714 5/7/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI11-009 1296966 7502874 PRI11-009-SS01-050714 5/7/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI11-010 1296465 7502364 PRI11-010-SS01-050714 5/7/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI11-011 1297415 7502421 PRI11-011-SS01-050614 5/6/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI11-012 1297877 7501951 PRI11-012-SS01-050614 5/6/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI11-013 1298343 7501520 PRI11-013-SS01-050614 5/6/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI11-014 1298860 7501995 PRI11-014-SS01-050614 5/6/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI12-001 1299651 7502960 PRI12-001-SS01-121013 12/10/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI12-002 1299989 7503431 PRI12-002-SS01-121013 12/10/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI12-003 1299980 7503825 PRI12-003-SS01-121013 12/10/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI12-004 1300379 7503565 PRI12-004-SS01-121013 12/10/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI12-005 1300594 7503317 PRI12-005-SS01-121013 12/10/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI12-006 1300831 7503788 PRI12-006-SS01-121013 12/10/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI12-007 1301013 7503546 PRI12-007-SS01-121013 12/10/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI12-008 1301495 7503585 PRI12-008-SS01-121013 12/10/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
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Table 4-3
Surface Solids Samples
Phase 1A Data Report for PRI Areas 2 and 8 – 17
US Magnesium RI/FS
Rowley, Utah

Location X Coordinate Y Coordinate Sample ID Sample Date Sample Interval 
(inches)

Analysis

PRI12-009 1301827 7503922 PRI12-009-SS01-121013 12/10/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI12-010 1302157 7504258 PRI12-010-SS01-121013 12/10/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI12-011 1302460 7503961 PRI12-011-SS01-121113 12/11/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI12-012 1302816 7504328 PRI12-012-SS01-121213 12/12/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI12-013 1302512 7504625 PRI12-013-SS01-121213 12/12/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, Fines
PRI12-014 1302185 7504944 PRI12-014-SS01-121213 12/12/2013 0-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI13-001 1302460 7512766 PRI13-001-SS01-120613 12/6/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, Fines
PRI13-002 1303217 7513437 PRI13-002-SS01-120713 12/7/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI13-003 1303910 7512850 PRI13-003-SS01-120613 12/6/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI13-004 1304631 7513524 PRI13-004-SS01-120713 12/7/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI13-005 1305383 7512866 PRI13-005-SS01-120713 12/7/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI13-006 1306094 7513572 PRI13-006-SS01-120713 12/7/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, Fines
PRI13-007 1306856 7512960 PRI13-007-SS01-120713 12/7/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI13-008 1308208 7512942 PRI13-008-SS01-120613 12/6/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, Fines
PRI13-009 1308292 7511603 PRI13-009-SS01-120613 12/6/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, Fines
PRI13-010 1308976 7510866 PRI13-010-SS01-120513 12/5/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI13-011 1308271 7510087 PRI13-011-SS01-120513 12/5/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI13-012 1308912 7509481 PRI13-012-SS01-120613 12/6/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI13-013 1308230 7508781 PRI13-013-SS01-120513 12/5/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, Fines
PRI13-014 1308369 7507577 PRI13-014-SS01-120513 12/5/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI14-001 1302480 7503420 PRI14-001-SS01-120213 12/2/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI14-002 1303225 7502936 PRI14-002-SS01-120213 12/3/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI14-003 1303830 7503753 PRI14-003-SS01-120413 12/4/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, VOC, Fines
PRI14-004 1304641 7503164 PRI14-004-SS01-120413 12/4/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, VOC
PRI14-005 1304465 7504149 PRI14-005-SS01-121113 12/11/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, VOC

PRI14-006-SS01-120313 12/3/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, Fines
PRI14-006-SS01-121113 12/11/2013 0-6 VOC
PRI14-007-SS01-120313 12/3/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI14-007-SS01-121113 12/11/2013 0-6 VOC
PRI14-008-SS01-120213 12/2/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI14-008-SS01-121113 12/11/2013 0-6 VOC

PRI14-009 1306698 7504295 PRI14-009-SS01-120213 12/2/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, Fines
PRI14-010 1307466 7503811 PRI14-010-SS01-120213 12/2/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, Fines
PRI14-011 1308025 7504700 PRI14-011-SS01-120213 12/2/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI14-012 1308927 7504148 PRI14-012-SS01-112513 11/25/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI14-013 1309322 7505150 PRI14-013-SS01-112513 11/25/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH, VOC, Fines
PRI14-014 1310419 7504413 PRI14-014-SS01-112513 11/25/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI14-015 1310817 7505278 PRI14-015-SS01-112513 11/25/2013 0-6 PCB, DF, SVOC, PAH, Metals (HL), CN, TOC, ClO4, pH
PRI15-001 1285788 7516777 PRI15-001-SS01-112313 11/23/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH
PRI15-002 1294242 7516763 PRI15-002-SS01-112413 11/24/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH
PRI15-003 1290060 7512560 PRI15-003-SS01-112313 11/23/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH

PRI14-006 1305252 7504090

PRI14-008 1307543 7501829

75034751306113PRI14-007
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Table 4-3
Surface Solids Samples
Phase 1A Data Report for PRI Areas 2 and 8 – 17
US Magnesium RI/FS
Rowley, Utah

Location X Coordinate Y Coordinate Sample ID Sample Date Sample Interval 
(inches)

Analysis

PRI15-004 1299365 7513404 PRI15-004-SS01-112413 11/24/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH
PRI15-005 1285626 7508303 PRI15-005-SS01-112213 11/22/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI15-006 1295919 7506390 PRI15-006-SS01-112313 11/23/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH
PRI15-007 1289191 7503829 PRI15-007-SS01-112213 11/22/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI15-008 1294141 7499645 PRI15-008-SS01-011314 1/13/2014 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI15-009 1298868 7499421 PRI15-009-SS01-112313 11/23/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH
PRI15-010 1298566 7495583 PRI15-010-SS01-112413 11/24/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH
PRI15-011 1302839 7491188 PRI15-011-SS01-112313 11/23/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH
PRI15-012 1298653 7487160 PRI15-012-SS01-112413 11/24/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH
PRI15-013 1306969 7487085 PRI15-013-SS01-112413 11/24/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH
PRI15-014 1302804 7482827 PRI15-014-SS01-112413 11/24/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH
PRI16-001 1277333 7516552 PRI16-001-SS01-112213 11/22/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-002 1281528 7512495 PRI16-002-SS01-112213 11/22/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-003 1277600 7508684 PRI16-003-SS01-112013 11/20/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-004 1281587 7504400 PRI16-004-SS01-112013 11/20/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-005 1276502 7501518 PRI16-005-SS01-112013 11/20/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-006 1285823 7500215 PRI16-006-SS01-111913 11/19/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-007 1281589 7495386 PRI16-007-SS01-111913 11/19/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-008 1290152 7495634 PRI16-008-SS01-112013 11/20/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-009 1278298 7491034 PRI16-009-SS01-111913 11/19/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-010 1285814 7491276 PRI16-010-SS01-111913 11/19/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-011 1293907 7491210 PRI16-011-SS01-112313 11/23/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, pH
PRI16-012 1282421 7486951 PRI16-012-SS01-111913 11/19/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-013 1291725 7487384 PRI16-013-SS01-112213 11/22/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH
PRI16-014 1285625 7482907 PRI16-014-SS01-112113 11/21/2013 0-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH

Notes:

Analytical results are provided in Appendix I. 
ClO4 = Perchlorate

CN = Cyanide
DF = Dioxins and Furans
Fines = Analysis of sample particles finer than 0.25 mm (No. 60) sieve
HL = High level analysis
PAH= Polycyclic  aromatic hydrocarbons
PCB = Polychlorinated biphenyls
SVOC = Semi-volatile organic compound
TOC = Total organic carbon
VOC = Volatile organic compound
X and Y Coordinates = U.S. State Plane, NAD 83, Utah North Zone (U.S. Survey Feet)
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Table 4-4
Subsurface Solids Samples
Phase 1A Data Report for PRI Areas 2 and 8 – 17
US Magnesium RI/FS
Rowley, Utah

Location X Coordinate Y Coordinate Sample Date Sample ID Sample Interval 
(feet)

Analysis

PRI2-006-SB01-0.5-050614 0.5-2 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-006-SB02-2-050614 2-5 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-006-SB03-5-050614 5-10 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-006-SB04-11-050614 11-17 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-006-SB05-20-050714 20-22 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-006-SB06-22-050714 22-24 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-006-SB07-24-050714 24-26 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-006-SB08-27-050714 27-29 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-009-SB01-0.5-050614 0.5-2 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-009-SB02-10-050614 10-12 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-009-SB05-12-050614 12-14 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-009-SB06-14-050614 14-18 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-009-SB07-18-050614 18-20 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-009-SB08-21-050614 21-23 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-009-SB04-26-050614 26-28 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-009-SB03-28.5-050614 28.5-30.5 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-014-SB01-0.5-050714 0.5-2 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-014-SB02-3-050714 3-10 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-014-SB03-10-050714 10-20 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-014-SB04-22-050714 22-27 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-014-SB05-27-050714 27-30 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-014-SB06-30-050714 30-31 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI2-014-SB07-31-050714 31-33 PCB (HL), DF (HL), SVOC (HL), PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI8-017-SB01-6-121613 6-8 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI8-017-SB02-8-121613 8-10 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI8-017-SB03-10-121613 10-12 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI10-008-SB01-0.5-050514 0.5-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI10-008-SB02-2-050514 2-4 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI10-008-SB03-4-050514 4-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI10-008-SB04-6-050514 6-8 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI10-008-SB05-8-050514 8-9 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI14-005-SB01-0.5-121613 0.5-2 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI14-005-SB02-2-121613 2-4 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC
PRI14-005-SB03-4-121613 4-6 PCB, DF, SVOC, PAH, Metals, CN, TOC, ClO4, pH, VOC

Notes:
Analytical results are provided in Appendix I. PCB = Polychlorinated biphenyls
ClO4 = Perchlorate SVOC = Semi-volatile organic compound
CN = Cyanide TOC = Total organic carbon

DF = Dioxins and furans VOC = Volatile organic compound

HL = High level analysis X and Y Coordinates = U.S. State Plane, NAD 83, Utah North Zone (U.S. Survey Feet)

PAH= Polycyclic aromatic hydrocarbons

PRI14-005 1304465 7504149 12/16/2013

PRI8-017SB 1298220 7510594 12/16/2013

PRI10-008 1296956 7510639 5/5/2014

PRI2-006 1300592 7506162 5/6-7/2014

PRI2-014 1301335 7506096 5/7/2014

PRI2-009 1300909 7506413 5/6/2014
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Table 4-5 
Monitoring Well Summary
Phase 1A Data Report for PRI Areas 2 and 8 – 17
US Magnesium RI/FS
Rowley, Utah

Well ID
Installation 

Date
Top of Casing 

Elevation
X Coordinate Y Coordinate

Total Depth 
(ft btoc)*

Top of Screen 
Interval (ft bgs)

Bottom of Screen 
Interval (ft bgs)

Screen 
Length (ft)

MW-13A 12/4/2013 4221.96 1299498 7511526 11.04 2.5 7.5 5
MW-13B 12/4/2013 4221.88 1299492 7511522 21.34 9 19 10
MW-14 12/5/2013 4219.60 1300042 7511069 18.86 5 15 10
MW-15A 12/5/2013 4220.98 1301049 7509690 10.98 2 7 5
MW-15B 12/5/2013 4220.71 1301053 7509687 21.08 9 19 10
MW-16 1/13/2014 NS NS NS 4.26 0.5 1.5 1
MW-17 12/9/2013 4219.78 1301539 7506829 21.10 7 17 10
MW-18 12/3/2013 4229.29 1298256 7504882 24.38 12 22 10
MW-19A 12/9/2013 4218.51 1301866 7506319 19.48 7 17 10
MW-19B 12/9/2013 4218.35 1301868 7506316 35.90 23 33 10
MW-20A 12/6/2013 4227.83 1300411 7504087 20.24 12 17 5
MW-20B 12/6/2013 4228.14 1300405 7504087 32.26 19 29 10

LF-01 6/10/2003 4224.10 1300634 7505771 18.24 5.4 15.4 10
LF-03 6/12/2003 4220.06 1300940 7506606 15.18 2 12 10
MW-04A 4/27/2004 4224.03 1299042 7506526 16.78 4 14 10
MW-05A 4/29/2004 4226.48 1299919 7506531 20.84 8 18 10
MW-06 4/29/2004 4225.77 1299844 7506044 18.94 7 17 10
MW-07 4/29/2004 4227.05 1299852 7505711 19.65 7.5 17.5 10
MW-08A 5/11/2004 4225.62 1300401 7506516 22.40 6 21 15
MW-08B 5/12/2004 4225.22 1300406 7506516 39.46 27 37 10
PZ-01 6/10/2003 4224.94 1302371 7503752 21.18 9.2 19.2 10
PZ-04 6/11/2003 4224.40 1297774 7507872 19.80 6.5 16.5 10
PZ-06 6/11/2003 4214.22 1307692 7512138 17.32 3.5 13.5 10
PZ-08 4/20/2004 4218.71 1302052 7508960 16.24 3.5 13.5 10
PZ-10 4/21/2004 4218.72 1303141 7507906 16.92 4 14 10
PZ-12 4/21/2004 4219.23 1304463 7507038 16.82 4 14 10
PZ-16 4/22/2004 4218.44 1304712 7505173 16.80 4 14 10
PZ-18 4/22/2004 4217.96 1303883 7504495 16.22 3.3 13.3 10
PZ-22 5/13/2004 4220.26 1302067 7505822 15.86 3 13 10
PZ-24 5/13/2004 4219.53 1301343 7507153 15.82 3 13 10
PZ-26 4/20/2004 4220.85 1302171 7508114 16.44 3.5 13.5 10

Notes:

* Monitoring well total depth measurements were collected after well development during Phase 1A field activities

bgs = Below ground surface

btoc = Below top of casing

ft = feet

NS = Not surveyed (MW-16 was not surveyed due to inaccessibility of the well following construction)

Top of Casing Elevation = Feet above sea level, NAVD88

X and Y Coordinates = U.S. State Plane, NAD 83, Utah North Zone (U.S. Survey Feet)

New Monitoring Wells

Existing Monitoring Wells
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Table 4-6
Groundwater Samples 
Phase 1A Data Report for PRI Areas 2 and 8 – 17
US Magnesium RI/FS
Rowley, Utah

Well Identifier Sample Date Temperature (°C)
Conductivity 

(mS/cm)
DO (mg/L) pH

ORP 
(mV)

Turbidity 
(NTU)

Chlorine 
(mg/L)

Sample ID Analysis

LF-01-01-021714 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
LF-01-01-021714-FF Dissolved Metals, CN
LF-03-01-021714 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
LF-03-01-021714-FF Dissolved Metals, CN
MW-13A-01-020414 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-13A-01-020414-FF Dissolved Metals, CN
MW-13B-01-020414 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-13B-01-020414-FF Dissolved Metals, CN
MW-14-01-020514 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-14-01-020514-FF Dissolved Metals, CN
MW-15A-01-020514 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-15A-01-020514-FF Dissolved Metals, CN
MW-15B-01-020514 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-15B-01-020514-FF Dissolved Metals, CN
MW-17-01-020514 PCB, DF, SVOC, PAH, Total Metals (HL), CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-17-01-020514-FF Dissolved Metals (HL), CN
MW-18-01-021314 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-18-01-021314-FF Dissolved Metals, CN
MW-19A-01-021414 PCB, DF, SVOC, PAH, Total Metals (HL), CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-19A-01-021414-FF Dissolved Metals (HL), CN
MW-19B-01-021414 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-19B-01-021414-FF Dissolved Metals, CN
MW-20A-01-013114 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-20A-01-013114-FF Dissolved Metals, CN
MW-20B-01-013114 PCB, DF, SVOC, PAH, Total Metals (HL), CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, CrIV
MW-20B-01-013114-FF Dissolved Metals (HL), CN
MW-4A-01-020514 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-4A-01-020514-FF Dissolved Metals, CN
MW-5A-01-020714 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-5A-01-020714-FF Dissolved Metals, CN
MW-6-01-020714 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-6-01-020714-FF Dissolved Metals, CN
MW-7-01-020614 PCB, DF, SVOC, PAH, Total Metals (HL), CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-7-01-020614-FF Dissolved Metals (HL), CN
MW-8A-01-021814 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-8A-01-021814-FF Dissolved Metals, CN

16.122/18/2014MW-8A 67.5 0.000.0 *-1246.510.00

14515.692/6/2014MW-7

15.172/7/2014MW-6 36.1

0.000.0-3875.310.26

0.000.0-2177.160.00

82.015.122/7/2014MW-5A

14.102/5/2014MW-4A 51.0

0.009.8-1716.950.0

0.002.5-246.020.00

41414.881/31/2014MW-20B

18.241/31/2014MW-20A 73.8

0.14121695.300.36

0.027.1-1176.220.00

0.0 0.08

0.020.0-4098.210.00

MW-19A 2/14/2014 13.01 171

83.315.892/14/2014MW-19B

0.00 7.07 -250

28.817.032/13/2014MW-18

12.792/5/2014MW-17 156

0.078.01037.400.00

0.110.0-2536.410.00

56.09.212/5/2014MW-15B

5.762/5/2014MW-15A 51.1

0.00130-125.340.00

0.0196.7775.50.00

61.711.352/5/2014MW-14

0.04

0.032.6-85.340.00

10.22 69.5 0.01 5.87 26 206

2/4/2014MW-13A

MW-13B 2/4/2014

LF-03 2/17/2014

0.059.8975.730.0058.94.60

84.514.52 0.007.6-121

0.00 7.17 -97 5.1 0.00

6.890.00

LF-01 2/17/2014 14.48 44.0
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Table 4-6
Groundwater Samples 
Phase 1A Data Report for PRI Areas 2 and 8 – 17
US Magnesium RI/FS
Rowley, Utah

Well Identifier Sample Date Temperature (°C)
Conductivity 

(mS/cm)
DO (mg/L) pH

ORP 
(mV)

Turbidity 
(NTU)

Chlorine 
(mg/L)

Sample ID Analysis

MW-8B-01-021814 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
MW-8B-01-021814-FF Dissolved Metals, CN
PZ-01-01-020414 PCB, DF, SVOC, PAH, Total Metals (HL), CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
PZ-01-01-020414-FF Dissolved Metals (HL), CN
PZ-04-01-021314 PCB, DF, SVOC, PAH, Total Metals (HL), CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
PZ-04-01-021314-FF Dissolved Metals (HL), CN
PZ-06-01-013114 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
PZ-06-01-013114-FF Dissolved Metals, CN
PZ-08-01-020514 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
PZ-08-01-020514-FF Dissolved Metals, CN
PZ-10-01-020414 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
PZ-10-01-020414-FF Dissolved Metals, CN
PZ-12-01-020414 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
PZ-12-01-020414-FF Dissolved Metals, CN
PZ-16-01-020314 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
PZ-16-01-020314-FF Dissolved Metals, CN
PZ-18-01-020314 PCB, DF, SVOC, PAH, Total Metals (HL), CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
PZ-18-01-020314-FF Dissolved Metals (HL), CN
PZ-22-01-020314 PCB, DF, SVOC, PAH, Total Metals (HL), CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
PZ-22-01-020314-FF Dissolved Metals (HL), CN
PZ-24-01-020714 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
PZ-24-01-020714-FF Dissolved Metals, CN
PZ-26-01-020514 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr IV
PZ-26-01-020514-FF Dissolved Metals, CN

Notes:
Analytical results for Groundwater samples are provided in Appendix I. mg/L = Milligrams per liter
* Value noted as suspect due to inconsistency with sample appearance NTU = Nephelometric turbidity units 
°C = degree Celsius ORP = Oxidation-reduction potential
ClO4 = Perchlorate PAH = Polycyclic aromatic hydrocarbons
CN = Cyanide PCB = Polychlorinated biphenyls
Cr IV = Hexavalent chromium SVOC = Semi-volatile organic compound
DF = Dioxins and furans TDS = Total dissolved solids
DO = Dissolved oxygen TOC = Total organic carbon
HAA = Haloacetic acid VOC = Volatile organic compound
HL = High level analysis

13.112/5/2014PZ-26 0.004.5-505.730.0055.3

87.312.292/7/2014PZ-24

12.592/3/2014PZ-22 253

0.009.4-646.400.00

0.110.0-2457.240.00

150.014.082/3/2014PZ-18

12.092/3/2014PZ-16 74.4

0.0010.9-3717.781.15

0.020.2-976.610.00

48.312.852/4/2014PZ-12

13.622/4/2014PZ-10 52.2

0.100.0-585.910.00

0.000.0-1256.240.00

44.412.092/5/2014PZ-08

11.121/31/2014PZ-06 83.2

0.000.0-255.740.00

0.020.3-2387.420.00

16417.982/13/2014PZ-04

13.592/4/2014PZ-01 358

0.060.01847.203.32

0.060.0146.323.75

94.417.432/18/2014MW-8B 0.000.0 *-3647.392.95
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Table 4-7
Surface Water Samples 
Phase 1A Data Report for PRI Areas 2 and 8 – 17
US Magnesium RI/FS
Rowley, Utah

Location Sample Date
Temperature 

(°C)
Conductivity 

(mS/cm)
DO 

(mg/L)
pH

ORP 
(mV)

Turbidity 
(NTU)

Chlorine 
(mg/L)

Sample ID Analysis

PRI4-008-SW01-112613 PCB (HL), DF (HL), SVOC (HL), PAH (HL), Total Metals (HL) CN, TOC, VOC, HAA ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI4-008-SW01-112613-FF Dissolved Metals (HL)
PRI4-013-SW01-112513 PCB (HL), DF (HL), SVOC (HL), PAH (HL), Total Metals (HL) CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI4-013-SW01-112513-FF Dissolved Metals (HL)
PRI7-001-SW01-11201-112013 PCB, DF, SVOC, PAH, Total Metals (HL), CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI7-001-SW01-11201-112013-FF Dissolved Metals (HL)
PRI7-003-SW01-11201-112013 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI7-003-SW01-11201-112013-FF Dissolved Metals
PRI7-007-SW01-112113 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI7-007-SW01-112113-FF Dissolved Metals
PRI7-013-SW01-112213 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, Anions, Alkalinity, TDS, Cr(VI)
PRI7-013-SW01-112213-FF Dissolved Metals

PRI7-013-SW01-112213-02 1 ClO4

PRI7-013-SW01-112213-45 1 ClO4
PRI7-014-SW01-112213 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI7-014-SW01-112213-FF Dissolved Metals
PRI8-005-SW01-112513 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI8-005-SW01-112513-FF Dissolved Metals
PRI8-018-SW-01-021214 PCB (HL), DF (HL), SVOC (HL), PAH (HL), Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI8-018-SW-01-021214-FF Dissolved Metals, CN
PRI8-019-SW-01-021214 PCB (HL), DF (HL), SVOC (HL), PAH (HL), Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI8-019-SW-01-021214-FF Dissolved Metals, CN
PRI8-020-SW01-021114 PCB (HL), DF (HL), SVOC (HL), PAH (HL), Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI8-020-SW01-021114-FF Dissolved Metals, CN
PRI8-021-SW01-021114 PCB (HL), DF (HL), SVOC (HL), PAH (HL), Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI8-021-SW01-021114-FF Dissolved Metals, CN
PRI14-005-SW01-021114 PCB, DF, SVOC, PAH, Total Metals, CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI14-005-SW01-021114-FF Dissolved Metals, CN
PRI14-006-SW01-11201-112013 PCB, DF, SVOC, PAH, Total Metals (HL), CN, TOC, VOC, HAA, ClO4, Anions, Alkalinity, TDS, Cr(VI)
PRI14-006-SW01-11201-112013-FF Dissolved Metals (HL)
PRI14-008-SW01-111913 PCB, DF, SVOC, PAH (HL), Total Metals (HL) CN, TOC, VOC, HAA ClO4, Anions, Cr(VI)
PRI14-008-SW01-111913-FF Dissolved Metals (HL)
PRI14-013-SW01-111913 PCB, DF, SVOC, PAH (HL), Total Metals (HL) CN, TOC, VOC, HAA ClO4, Anions, Cr(VI)
PRI14-013-SW01-111913-FF Dissolved Metals (HL)

Notes:
1 Sample PRI7-013-SW01-112213-02 was field filtered using a 0.45 μm pre-filter and 0.2 μm disc filter. Sample PRI7-013-SW01-112213-45 was field filtered using a 0.45-µm filter only. All other water samples for perchlorate analysis were field filtered using a 0.45-µm filter.

Analytical results for Groundwater samples are provided in Appendix I. 

°C = degree Celsius mV = Millivolts

ClO4 = Perchlorate NTU = Nephelometric Turbidity Units 

CN = Cyanide ORP = Oxidation-reduction potential

Cr(VI) = Hexavalent chromium PAH= Polycyclic aromatic hydrocarbons

DF = Dioxins and furans PCB = Polychlorinated biphenyls

DO = Dissolved oxygen SVOC = Semi-volatile organic compound

HAA = Haloacetic acid TDS = Total dissolved solids

HL = High level analysis TOC = Total organic carbon

mg/L = Milligrams per liter VOC = Volatile organic compound

PRI8-019 54.29.532/12/2014 0.108.25111.074.36

PRI8-005

0.0848.15100.702.8660.19.362/12/2014PRI8-018

65.44.6011/25/2013 0.0030.1566.157.99

PRI7-014

0.000-385.6058.112.4911/22/2013 0.70

0.0064.5-566.254.5054.85.6611/22/2013

PRI7-013

PRI7-007

6.8212.5711/20/2013 0.17123-666.823.20PRI7-003

0.000.1305.451.2085.612.1011/21/2013

PRI4-008

0.075.228606.855.302177.7011/20/2013PRI7-001

9.84 0.0032504205.363.2024511/26/2013

PRI4-013 11/25/2013

PR18-020 2/11/2014 9.02 58.6 4.36 0.44 508

PR18-021 2/11/2014 11.08 58.3 5.66 0.39 513

PR114-005 2/11/2014 11.70 5.98 3.54 5.98 -57

PRI14-006 11/20/2013 6.85 195 5.95 7.18 230

0.6 0.00

PRI14-008 11/19/2013 7.76 568 2.35 6.48 207

PRI14-013 11/19/2013 7.11 516 2.30 6.90 175

21.49 371 3.25 5.62 33.6 3520 0.00

0 0.00

>1000 0.11

1.2 0.03

23.8 0.12

1.5 0.11
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Table 4-8 
Staff Gauge Summary
Phase 1A Data Report for PRI Areas 2 and 8 – 17
US Magnesium RI/FS
Rowley, Utah

Staff Gauge 
ID

Installation 
Date

X Coordinate Y Coordinate Elevation*

SG-1 1/31/2014 1307519 7511950 4205.53
SG-2 12/11/2013 1299009 7510854 4214.34
SG-3 12/11/2013 1302093 7508074 4214.13
SG-4 12/11/2013 1302200 7508091 4214.00
SG-5 12/11/2013 1304838 7506620 4214.35

Notes:

X and Y Coordinates = U.S. State Plane, NAD 83, Utah North Zone (U.S. Survey Feet)

* NAVD88 (U.S. Survey Feet), elevation recorded to the "zero" mark
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Table 4-9
Water Level Measurements
US Magnesium RI/FS
Rowley, Utah

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

LF-01 4224.10 8.14 4215.96 8.10 4216.00 8.25 4215.85 8.26 4215.84 8.34 4215.76 8.35 4215.75 8.43 4215.67 8.52 4215.58
LF-03 4220.06 4.46 4215.60 4.52 4215.54 4.63 4215.43 4.72 4215.34 4.82 4215.24 4.92 4215.14 4.98 4215.08 5.01 4215.05

MW-04A 4224.03 7.85 4216.18 7.73 4216.30 7.83 4216.20 7.89 4216.14 7.95 4216.08 7.60 4216.43 8.01 4216.02 8.21 4215.82
MW-05A 4226.48 10.60 4215.88 10.52 4215.96 10.61 4215.87 10.71 4215.77 10.81 4215.67 10.76 4215.72 10.97 4215.51 11.00 4215.48
MW-06 4225.77 9.63 4216.14 9.59 4216.18 9.70 4216.07 9.73 4216.04 9.76 4216.01 9.79 4215.98 9.81 4215.96 9.91 4215.86
MW-07 4227.05 10.72 4216.33 10.74 4216.31 10.92 4216.13 10.92 4216.13 10.96 4216.09 10.96 4216.09 10.97 4216.08 11.09 4215.96

MW-08A 4225.62 9.91 4215.71 9.86 4215.76 9.98 4215.64 10.08 4215.54 10.18 4215.44 10.20 4215.42 10.35 4215.27 10.37 4215.25
MW-08B 4225.22 9.58 4215.64 9.56 4215.66 9.66 4215.56 9.75 4215.47 9.85 4215.37 9.86 4215.36 9.96 4215.26 10.01 4215.21
MW-13A 4221.96 7.96 4214.00 7.59 4214.37 8.79 4213.17 8.27 4213.69 8.55 4213.41 8.62 4213.34 9.26 4212.70 9.51 4212.45
MW-13B 4221.88 7.81 4214.07 7.53 4214.35 7.92 4213.96 8.18 4213.70 8.45 4213.43 8.53 4213.35 9.05 4212.83 9.26 4212.62
MW-14 4219.60 5.55 4214.05 5.53 4214.07 5.92 4213.68 5.88 4213.72 6.26 4213.34 6.77 4212.83 7.08 4212.52 7.15 4212.45

MW-15A 4220.98 6.19 4214.79 6.36 4214.62 6.67 4214.31 6.83 4214.15 6.98 4214.00 7.12 4213.86 7.39 4213.59 7.51 4213.47
MW-15B 4220.71 5.93 4214.78 6.11 4214.60 6.40 4214.31 6.55 4214.16 6.70 4214.01 6.84 4213.87 7.09 4213.62 7.20 4213.51
MW-16 NS NR NR NR NR NR NR 2.92 NS 3.15 NS 3.10 NS 2.73 NS NR NR
MW-17 4219.78 4.49 4215.29 4.63 4215.15 4.77 4215.01 4.90 4214.88 5.02 4214.76 5.15 4214.63 5.24 4214.54 5.19 4214.59
MW-18 4229.29 14.13 4215.16 13.98 4215.31 14.03 4215.26 13.95 4215.34 13.95 4215.34 13.94 4215.35 13.84 4215.45 14.19 4215.10

MW-19A 4218.51 3.31 4215.20 3.55 4214.96 3.75 4214.76 3.86 4214.65 3.96 4214.55 4.10 4214.41 4.18 4214.33 4.10 4214.41
MW-19B 4218.35 2.53 4215.82 2.74 4215.61 2.93 4215.42 3.10 4215.25 3.26 4215.09 3.40 4214.95 3.49 4214.86 3.46 4214.89
MW-20A 4227.83 13.21 4214.62 13.10 4214.73 13.27 4214.56 13.12 4214.71 13.28 4214.55 13.30 4214.53 13.34 4214.49 13.63 4214.20
MW-20B 4228.14 14.10 4214.04 14.00 4214.14 14.14 4214.00 13.99 4214.15 14.13 4214.01 14.13 4214.01 14.13 4214.01 14.40 4213.74

PZ-01 4224.94 13.43 4211.51 12.84 4212.10 13.08 4211.86 13.13 4211.81 13.09 4211.85 13.21 4211.73 13.50 4211.44 13.64 4211.30
PZ-04 4224.40 8.95 4215.45 8.93 4215.47 9.05 4215.35 9.11 4215.29 9.29 4215.11 9.36 4215.04 9.61 4214.79 9.68 4214.72
PZ-06 4214.22 10.53 4203.69 10.23 4203.99 10.18 4204.04 9.96 4204.26 10.04 4204.18 10.42 4203.80 10.49 4203.73 10.99 4203.23
PZ-08 4218.71 4.63 4214.08 4.54 4214.17 4.42 4214.29 5.19 4213.52 5.55 4213.16 5.98 4212.73 6.25 4212.46 5.90 4212.81
PZ-10 4218.72 5.88 4212.84 5.74 4212.98 5.99 4212.73 6.19 4212.53 6.35 4212.37 6.50 4212.22 6.64 4212.08 6.68 4212.04
PZ-12 4219.23 6.81 4212.42 6.66 4212.57 6.74 4212.49 6.90 4212.33 7.27 4211.96 7.60 4211.63 7.75 4211.48 7.83 4211.40
PZ-16 4218.44 4.92 4213.52 4.56 4213.88 4.94 4213.50 5.21 4213.23 5.48 4212.96 5.82 4212.62 6.10 4212.34 6.18 4212.26
PZ-18 4217.96 6.02 4211.94 5.43 4212.53 5.04 4212.92 5.46 4212.50 5.92 4212.04 6.31 4211.65 6.54 4211.42 6.59 4211.37
PZ-22 4220.26 5.38 4214.88 5.45 4214.81 5.67 4214.59 5.72 4214.54 5.84 4214.42 5.95 4214.31 6.05 4214.21 6.00 4214.26
PZ-24 4219.53 4.05 4215.48 4.19 4215.34 4.32 4215.21 4.44 4215.09 4.56 4214.97 4.69 4214.84 4.78 4214.75 4.74 4214.79
PZ-26 4220.85 5.48 4215.37 5.57 4215.28 6.02 4214.83 6.35 4214.50 6.55 4214.30 6.76 4214.09 6.86 4213.99 6.83 4214.02
SG-1 4205.53 NR NR 0.95 4206.48 1.10 4206.63 0.68 4206.21 0.38 4205.91 NR NR NR NR NR NR
SG-2 4214.34 1.20 4215.54 1.10 4215.44 0.90 4215.24 0.76 4215.10 0.60 4214.94 0.40 4214.74 0.36 4214.70 0.36 4214.70
SG-3 4214.13 1.44 4215.57 1.29 4215.42 1.10 4215.23 0.96 4215.09 0.81 4214.94 0.66 4214.79 0.59 4214.72 0.60 4214.73
SG-4 4214.00 1.55 4215.55 1.44 4215.44 1.26 4215.26 1.02 4215.02 0.97 4214.97 0.78 4214.78 0.71 4214.71 0.71 4214.71
SG-5 4214.35 1.17 4215.52 1.06 4215.41 0.85 4215.20 0.66 4215.01 0.58 4214.93 0.40 4214.75 0.36 4214.71 0.36 4214.71

21-Aug-14
Reference 
Elevation*

13-Jun-14 15-Jul-14
Well / Staff 
Gauge ID

27-Jan-14 24-Feb-14 24-Mar-14 25-Apr-14 23-May-14
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Table 4-9
Water Level Measurements
US Magnesium RI/FS
Rowley, Utah

LF-01 4224.10
LF-03 4220.06

MW-04A 4224.03
MW-05A 4226.48
MW-06 4225.77
MW-07 4227.05

MW-08A 4225.62
MW-08B 4225.22
MW-13A 4221.96
MW-13B 4221.88
MW-14 4219.60

MW-15A 4220.98
MW-15B 4220.71
MW-16 NS
MW-17 4219.78
MW-18 4229.29

MW-19A 4218.51
MW-19B 4218.35
MW-20A 4227.83
MW-20B 4228.14

PZ-01 4224.94
PZ-04 4224.40
PZ-06 4214.22
PZ-08 4218.71
PZ-10 4218.72
PZ-12 4219.23
PZ-16 4218.44
PZ-18 4217.96
PZ-22 4220.26
PZ-24 4219.53
PZ-26 4220.85
SG-1 4205.53
SG-2 4214.34
SG-3 4214.13
SG-4 4214.00
SG-5 4214.35

Reference 
Elevation*

Well / Staff 
Gauge ID

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

Measured 
Water Level 

(ft)**

Water Level 
Elevation (ft)

8.15 4215.95 8.43 4215.67 8.26 4215.84 8.38 4215.72 8.08 4216.02 8.24 4215.86 8.36 4215.74
4.74 4215.32 4.87 4215.19 4.73 4215.33 4.58 4215.48 4.28 4215.78 4.47 4215.59 4.64 4215.42
8.14 4215.89 8.26 4215.77 8.28 4215.75 8.18 4215.85 8.09 4215.94 7.84 4216.19 8.17 4215.86

10.78 4215.70 10.90 4215.58 10.82 4215.66 10.74 4215.74 10.57 4215.91 10.50 4215.98 10.70 4215.78
9.50 4216.27 9.80 4215.97 9.72 4216.05 9.82 4215.95 9.54 4216.23 9.67 4216.10 9.84 4215.93

10.63 4216.42 10.95 4216.10 10.85 4216.20 11.01 4216.04 10.66 4216.39 10.98 4216.07 11.06 4215.99
10.12 4215.50 10.23 4215.39 10.15 4215.47 10.00 4215.62 9.82 4215.80 9.83 4215.79 9.99 4215.63
9.76 4215.46 9.89 4215.33 9.80 4215.42 9.72 4215.50 9.51 4215.71 9.55 4215.67 9.70 4215.52
9.15 4212.81 8.98 4212.98 8.44 4213.52 7.94 4214.02 7.38 4214.58 7.55 4214.41 7.89 4214.07
8.92 4212.96 8.74 4213.14 8.39 4213.49 7.88 4214.00 7.34 4214.54 7.55 4214.33 7.85 4214.03
6.59 4213.01 6.53 4213.07 6.36 4213.24 5.83 4213.77 5.07 4214.53 6.10 4213.50 5.60 4214.00
7.18 4213.80 7.36 4213.62 7.15 4213.83 6.64 4214.34 6.10 4214.88 6.53 4214.45 6.70 4214.28
6.85 4213.86 7.00 4213.71 6.83 4213.88 6.35 4214.36 5.84 4214.87 6.25 4214.46 6.41 4214.30
NR NR NR NR NR NR NR NR NR NR NR NR NR NR
4.91 4214.87 4.93 4214.85 4.79 4214.99 4.59 4215.19 4.24 4215.54 4.54 4215.24 4.69 4215.09

14.10 4215.19 14.32 4214.97 14.23 4215.06 14.35 4214.94 14.22 4215.07 14.25 4215.04 14.25 4215.04
3.89 4214.62 3.91 4214.60 3.74 4214.77 3.45 4215.06 NR NR NR NR NR NR
3.14 4215.21 3.22 4215.13 3.05 4215.30 2.79 4215.56 NR NR NR NR NR NR

13.35 4214.48 13.69 4214.14 13.42 4214.41 13.64 4214.19 13.39 4214.44 13.57 4214.26 13.63 4214.20
14.17 4213.97 14.41 4213.73 14.21 4213.93 14.39 4213.75 14.15 4213.99 14.35 4213.79 14.40 4213.74
13.60 4211.34 13.65 4211.29 13.65 4211.29 13.53 4211.41 12.73 4212.21 12.53 4212.41 13.20 4211.74
9.55 4214.85 9.58 4214.82 9.53 4214.87 9.40 4215.00 9.29 4215.11 9.22 4215.18 9.32 4215.08

10.86 4203.36 11.21 4203.01 11.63 4202.59 11.25 4202.97 11.03 4203.19 10.62 4203.60 9.39 4204.83
6.15 4212.56 6.01 4212.70 5.90 4212.81 5.31 4213.40 4.57 4214.14 5.00 4213.71 4.60 4214.11
6.45 4212.27 6.40 4212.32 6.23 4212.49 5.93 4212.79 5.65 4213.07 5.75 4212.97 5.94 4212.78
7.62 4211.61 7.61 4211.62 7.40 4211.83 6.76 4212.47 6.34 4212.89 6.56 4212.67 6.93 4212.30
5.80 4212.64 5.67 4212.77 5.45 4212.99 4.88 4213.56 3.85 4214.59 4.35 4214.09 4.74 4213.70
6.21 4211.75 6.15 4211.81 6.01 4211.95 4.81 4213.15 NR NR NR NR 4.68 4213.28
5.62 4214.64 5.83 4214.43 5.63 4214.63 5.39 4214.87 4.79 4215.47 5.26 4215.00 5.47 4214.79
4.48 4215.05 4.51 4215.02 4.36 4215.17 4.14 4215.39 3.82 4215.71 4.09 4215.44 4.23 4215.30
6.49 4214.36 6.40 4214.45 6.19 4214.66 5.54 4215.31 5.24 4215.61 5.46 4215.39 5.74 4215.11
0.39 4205.92 NR NR NR NR NR NR 0.30 4205.83 0.66 4206.19 0.80 4206.33
0.71 4215.05 0.80 4215.14 0.96 4215.30 1.21 4215.55 1.38 4215.72 1.25 4215.59 1.06 4215.40
0.96 4215.09 1.01 4215.14 1.16 4215.29 1.40 4215.53 1.60 4215.73 1.43 4215.56 1.26 4215.39
1.08 4215.08 1.13 4215.13 1.28 4215.28 1.54 4215.54 1.73 4215.73 1.66 4215.66 1.39 4215.39
0.75 4215.10 0.76 4215.11 0.90 4215.25 1.16 4215.51 1.36 4215.71 1.19 4215.54 1.01 4215.36

Notes:

* Well elevations were measured from the top of casing. Staff gauge elevations were measured from the "zero" mark. Elevations were surveyed in feet above sea level (NAVD88).

** Water levels in wells were measured as depth to water from the top of casing. Staff gauge water levels were measured as heights above the "zero" mark.

ft = Feet

NR = No measurement recorded. MW-16 and MW-19A/B were not accessible during several gauging events. Surface water bodies at SG-1 and SG5 were dry where noted that measurements were not recorded.

NS = Not surveyed (MW-16 was not surveyed due to inaccessibility of the well following construction).

6-Mar-1530-Sep-14 24-Oct-14 21-Nov-14 18-Dec-14 13-Jan-15 13-Feb-15
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Table 6-1
Prevalence Table for Solids Sample Analysis – All Outer PRIs 
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2,3,7,8-TCDD ug/kg 179 12 7 0.0046 0.00042 0.0022 0.0029 3.8 0.000016 0.034 PRI2-006
1,2,3,7,8-PeCDD ug/kg 179 54 30 0.097 0.000053 0.0071 0.015 4.0 0.000027 0.17 PRI2-005
1,2,3,4,7,8-HxCDD ug/kg 179 53 30 0.034 0.000054 0.0054 0.014 3.5 0.000011 0.13 PRI2-004
1,2,3,6,7,8-HxCDD ug/kg 179 86 48 0.31 0.00009 0.019 0.030 2.8 0.0000097 0.093 PRI2-005
1,2,3,7,8,9-HxCDD ug/kg 179 87 49 0.43 0.000041 0.023 0.044 3.0 0.00002 0.27 PRI2-005
1,2,3,4,6,7,8-HpCDD ug/kg 179 151 84 2 0.00022 0.074 0.20 2.9 0.000081 0.96 PRI2-005
OCDD ug/kg 179 136 76 6.3 0.00028 0.27 0.61 2.7 0.00034 1.7 PRI2-005
2,3,7,8-TCDF ug/kg 179 146 82 2.4 0.00012 0.085 0.25 3.6 0.000056 0.0018 PRI2-005
1,2,3,7,8-PeCDF ug/kg 179 135 75 6.9 0.0001 0.27 0.70 3.5 0.000016 0.0041 PRI2-005
2,3,4,7,8-PeCDF ug/kg 179 135 75 4.5 0.000039 0.17 0.47 3.7 0.000022 0.0014 PRI2-005
1,2,3,4,7,8-HxCDF ug/kg 179 156 87 32 0.00018 0.88 3.0 3.9 0.000055 0.072 PRI2-005
1,2,3,6,7,8-HxCDF ug/kg 179 153 85 18 0.000097 0.50 1.6 3.8 0.000049 0.042 PRI2-005
1,2,3,7,8,9-HxCDF ug/kg 179 89 50 3.4 0.000028 0.13 0.29 4.3 0.000012 0.019 PRI2-005
2,3,4,6,7,8-HxCDF ug/kg 179 145 81 4.2 0.00011 0.14 0.43 3.7 0.000035 0.0077 PRI2-005
1,2,3,4,6,7,8-HpCDF ug/kg 179 160 89 120 0.00018 3.8 12 3.6 0.0002 0.038 PRI2-005
1,2,3,4,7,8,9-HpCDF ug/kg 179 150 84 43 0.00012 1.5 4.4 3.6 0.000083 0.27 PRI2-005
OCDF ug/kg 179 178 99 980 0.001 30 99 3.4 0.016 0.016 PRI2-005
Calculated TEQ (ND=0), Mammalian ug/kg 179 179 100 9.8 0.000001 0.26 0.95 3.7 PRI2-005
Calculated TEQ (ND=1/2 DL), Mammalian ug/kg 179 179 100 9.9 0.0001 0.26 0.96 3.7 PRI2-005
Calculated TEQ (ND=0), Avian ug/kg 179 179 100 990 0.00000035 20 94 4.8 PRI2-014
Calculated TEQ (ND=1/2 DL), Avian ug/kg 179 179 100 990 0.011 20 94 4.8 PRI2-014
PCB-81 ug/kg 179 33 18 2.3 0.00022 0.16 0.20 4.9 0.0001 0.51 PRI2-014
PCB-77 ug/kg 179 118 66 4.8 0.00054 0.19 0.47 3.7 0.00033 0.084 PRI2-014
PCB-105 ug/kg 179 140 78 39 0.00077 0.93 3.4 4.6 0.00021 0.2 PRI2-006
PCB-114 ug/kg 179 63 35 4.9 0.00029 0.33 0.51 4.3 0.000088 0.3 PRI2-014
PCB-118 ug/kg 179 156 87 61 0.00055 1.4 5.4 4.5 0.00027 0.44 PRI2-006
PCB-123 ug/kg 179 63 35 3 0.00011 0.19 0.31 4.2 0.000091 1 PRI2-014
PCB-126 ug/kg 179 58 32 3.2 0.00028 0.18 0.32 4.2 0.0001 1 PRI2-014
PCB-156 & 157 ug/kg 179 131 73 15 0.00033 0.59 1.8 4.0 0.0002 0.49 PRI2-014
PCB-167 ug/kg 179 115 64 14 0.00012 0.49 1.4 4.4 0.00014 0.0026 PRI2-014
PCB-169 ug/kg 179 39 22 2.3 0.00016 0.12 0.21 4.7 0.00005 1.2 PRI2-014
PCB-189 ug/kg 179 89 50 19 0.00016 0.73 1.8 4.8 0.00011 0.22 PRI2-014

Monochlorobiphenyls, Total ug/kg 179 168 94 2.9 0.00063 0.086 0.34 4.2 0.00032 0.11
PRI2-006
PRI2-014

Dichlorobiphenyls, Total ug/kg 179 146 82 45 0.0031 1.2 5.0 5.1 0.0053 0.49 PRI2-002
Trichlorobiphenyls, Total ug/kg 179 172 96 150 0.0016 2.8 14 5.2 0.00099 0.0023 PRI2-002
Tetrachlorobiphenyls, Total ug/kg 179 179 100 150 0.00071 4.7 19 4.0 PRI2-002
Pentachlorobiphenyls, Total ug/kg 179 179 100 300 0.0013 8.7 34 3.9 PRI2-006
Hexachlorobiphenyls, Total ug/kg 179 178 99 280 0.00067 7.8 31 3.9 0.00049 0.00049 PRI2-014
Heptachlorobiphenyls, Total ug/kg 179 178 99 410 0.00028 8.8 39 4.5 0.00051 0.00051 PRI2-014
Octachlorobiphenyls, Total ug/kg 179 175 98 560 0.0019 13 56 4.3 0.00025 0.00039 PRI2-014
Nonachlorobiphenyls, Total ug/kg 179 178 99 1,200 0.00074 27 120 4.3 0.00031 0.00031 PRI2-014
Decachlorobiphenyl (PCB-209) ug/kg 179 179 100 8,900 0.01 190 830 4.3 PRI2-005
Total PCBs ug/kg 179 179 100 11,000 0.019 270 1,100 4.2 PRI2-005
Total Aluminum ug/kg 179 179 100 20,000,000 160,000 7,400,000 4,800,000 0.65 PRI8-017
Total Antimony ug/kg 179 117 65 8,700 160 570 670 1.4 130 570 PRI12-003

Total Arsenic ug/kg 179 177 99 23,000 340 6,800 3,900 0.58 470 510
PRI11-014
PRI2-009

Total Barium ug/kg 179 179 100 4,000,000 5,800 250,000 310,000 1.3 PRI10-008
Total Beryllium ug/kg 179 176 98 200,000 26 2,300 16,000 7.2 21 25 PRI9-003
Total Cadmium ug/kg 179 132 74 590 78 270 130 0.55 60 280 PRI2-009
Total Calcium ug/kg 179 179 100 880,000,000 6,100,000 130,000,000 93,000,000 0.70 PRI13-012
Total Chromium ug/kg 179 179 100 72,000 530 13,000 11,000 0.82 PRI2-006
Total Cobalt ug/kg 179 178 99 24,000 150 3,400 2,700 0.81 150 150 PRI9-013
Total Copper ug/kg 179 179 100 330,000 310 22,000 43,000 1.9 PRI2-009
Total Iron ug/kg 179 179 100 68,000,000 750,000 12,000,000 11,000,000 0.91 PRI9-009
Total Lead ug/kg 179 179 100 69,000 910 12,000 8,800 0.74 PRI9-014

Total Magnesium ug/kg 179 179 100 180,000,000 2,100,000 33,000,000 33,000,000 1.00
PRI9-003
PRI9-013

Total Manganese ug/kg 179 179 100 7,300,000 4,900 300,000 570,000 1.9 PRI9-003
Total Mercury ug/kg 179 94 53 640 9 33 50 2.2 8 35 PRI2-006
Total Molybdenum ug/kg 179 146 82 29,000 47 2,800 4,300 1.9 35 550 PRI11-007
Total Nickel ug/kg 179 179 100 190,000 260 16,000 27,000 1.7 PRI9-001
Total Potassium ug/kg 179 178 99 140,000,000 460,000 8,200,000 17,000,000 2.1 130,000 130,000 PRI2-014
Total Selenium ug/kg 179 77 43 720 160 290 78 0.31 120 570 PRI14-005
Total Silver ug/kg 179 30 17 860 43 110 62 0.85 36 170 PRI2-006
Total Sodium ug/kg 179 179 100 220,000,000 63,000 11,000,000 23,000,000 2.0 PRI14-013

Total Thallium ug/kg 179 21 12 200 82 140 28 0.24 60 280
PRI11-006
PRI11-014

Total Vanadium ug/kg 179 178 99 45,000 1,000 19,000 8,900 0.48 740 740 PRI9-009
Total Zinc ug/kg 179 178 99 390,000 2,500 43,000 38,000 0.90 1,500 1,500 PRI11-003
1,1'-Biphenyl ug/kg 179 0 0 440 1.3 170 2,500
1,2,4,5-Tetrachlorobenzene ug/kg 179 2 1 960 33 500 94 1.7 26 360 PRI2-014
2,3,4,6-Tetrachlorophenol ug/kg 179 0 0 220 1.3 83 1,200
2,4,5-Trichlorophenol ug/kg 179 0 0 220 1.3 84 1,200
2,4,6-Trichlorophenol ug/kg 179 0 0 230 1.4 85 1,300
2,4,6-Trichlorophenol (SIM Screen) ug/kg 179 2 1 8.7 7.1 7.9 12 1.3 4 66 PRI9-014
2,2-Oxybis(1-chloropropane) ug/kg 179 0 0 210 1.3 80 1,200
2,4-Dichlorophenol ug/kg 179 0 0 230 1.3 90 1,300
2,4-Dimethylphenol ug/kg 179 0 0 440 1.3 170 2,500
2,4-Dinitrophenol ug/kg 179 6 3 340 250 290 570 1.3 220 3,200 PRI9-011
2,4-Dinitrotoluene ug/kg 179 0 0 230 1.3 90 1,300
2,6-Dinitrotoluene ug/kg 179 0 0 260 1.3 100 1,500
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Table 6-1
Prevalence Table for Solids Sample Analysis – All Outer PRIs 
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2-Chloronaphthalene ug/kg 179 0 0 220 1.3 82 1,200
2-Chlorophenol ug/kg 179 0 0 230 1.3 89 1,300
2-Methylphenol ug/kg 179 0 0 150 1.3 58 870
2-Nitroaniline ug/kg 179 0 0 230 1.4 85 1,300
2-Nitrophenol ug/kg 179 0 0 220 1.3 83 1,200
3,3'-Dichlorobenzidine ug/kg 179 0 0 250 1.3 95 1,400
3-Nitroaniline ug/kg 179 0 0 440 1.3 170 2,500
4,6-Dinitro-2-methylphenol ug/kg 179 1 1 320 320 320 220 1.3 82 1,200 PRI8-005B
4-Bromophenyl-phenylether ug/kg 179 0 0 230 1.3 86 1,300
4-Chloro-3-methylphenol ug/kg 179 0 0 250 1.4 93 1,400
4-Chloroaniline ug/kg 179 0 0 150 1.3 58 870
4-Chlorophenyl-phenylether ug/kg 179 0 0 250 1.4 94 1,400
3 & 4 Methylphenol ug/kg 179 0 0 880 1.3 330 4,900
4-Nitroaniline ug/kg 179 0 0 230 1.3 89 1,300
4-Nitrophenol ug/kg 179 0 0 750 1.3 280 4,200
Acetophenone ug/kg 179 19 11 570 38 180 98 1.4 25 370 PRI2-009
Benzaldehyde ug/kg 179 5 3 2,700 200 1,000 480 1.4 170 2,500 PRI2-006
Benzylbutylphthalate ug/kg 179 4 2 1,100 110 430 260 1.3 96 1,400 PRI11-004
Bis(2-chloroethoxy)methane ug/kg 179 0 0 230 1.3 89 1,300
bis(2-Chloroethyl) ether ug/kg 179 0 0 220 1.3 82 1,200
Bis(2-ethylhexyl)phthalate ug/kg 179 33 18 1,100 120 310 280 1.2 99 1,500 PRI2-014
Carbazole ug/kg 179 0 0 250 1.3 96 1,400
Dibenzofuran ug/kg 179 2 1 160 110 140 230 1.3 87 1,300 PRI2-006
Diethyl phthalate ug/kg 179 4 2 4,100 150 1,800 400 1.9 91 1,300 PRI2-006
Dimethylphthalate ug/kg 179 0 0 230 1.3 88 1,300
Di-n-butylphthalate ug/kg 179 2 1 550 110 330 260 1.3 98 1,400 PRI2-009
Di-n-octylphthalate ug/kg 179 1 1 140 140 140 260 1.3 98 1,400 PRI9-010
Hexachlorobenzene ug/kg 179 37 21 98,000 140 9,200 9,200 4.6 90 250 PRI2-014
Hexachlorobenzene (SIM Screen) ug/kg 156 73 47 6,900 2.5 420 910 4.6 2 6 PRI2-008
Hexachlorobutadiene ug/kg 179 0 0 220 1.3 83 1,200
Hexachlorobutadiene (SIM Screen) ug/kg 179 4 2 440 4.5 140 34 3.5 4 43 PRI2-014
Hexachlorocyclopentadiene ug/kg 179 0 0 170 1.3 62 930
Hexachloroethane ug/kg 179 1 1 100 100 100 220 1.3 82 1,200 PRI2-009
Isophorone ug/kg 179 3 2 480 160 270 250 1.3 94 1,400 PRI2-006
Nitrobenzene ug/kg 179 0 0 200 1.3 76 1,100
N-Nitrosodimethylamine ug/kg 179 0 0 250 1.3 97 1,400
n-Nitrosodimethylamine (SIM Screen) ug/kg 179 0 0 250 1.3 97 1,400
N-Nitroso-di-n-propylamine ug/kg 179 0 0 230 1.4 85 1,300
N-Nitrosodiphenylamine ug/kg 179 0 0 230 1.3 87 1,300
Pentachlorophenol ug/kg 179 3 2 280 250 270 140 1.3 51 760 PRI9-011
Pentachlorophenol (SIM Screen) ug/kg 179 17 9 520 27 100 78 1.5 24 390 PRI9-011
Phenol ug/kg 179 2 1 170 120 150 220 1.3 84 1,200 PRI14-013
2-Methylnaphthalene ug/kg 179 62 35 160 0.55 14 17 3.3 0.41 1.5 PRI2-006
Acenaphthene ug/kg 179 12 7 61 1.2 14 6.0 3.9 0.45 1.3 PRI2-006
Acenaphthylene ug/kg 179 5 3 22 2.7 12 2.3 3.1 0.32 2 PRI2-006
Anthracene ug/kg 179 30 17 84 0.47 6.9 8.1 5.1 0.38 2.4 PRI2-006
Benzo(a)anthracene ug/kg 179 51 28 150 0.32 8.4 14 5.4 0.29 1.9 PRI2-006
Benzo(a)pyrene ug/kg 179 38 21 89 0.46 7.5 8.9 4.4 0.38 2.5 PRI2-006
Benzo(b)fluoranthene ug/kg 179 44 25 140 0.55 11 15 4.6 0.48 3.1 PRI2-006
Benzo(g,h,i)perylene ug/kg 179 22 12 38 1.1 7.1 4.0 2.0 0.96 6.1 PRI2-006
Benzo(k)fluoranthene ug/kg 179 25 14 100 0.85 12 10 3.9 0.73 4.7 PRI2-006
Chrysene ug/kg 179 94 53 180 0.38 7.5 18 4.3 0.33 2.1 PRI2-006
Dibenzo(a,h)anthracene ug/kg 179 12 7 13 1.5 5.0 1.5 0.85 1.2 7.4 PRI2-009
Fluoranthene ug/kg 179 91 51 670 0.34 18 63 7.0 0.28 0.82 PRI2-006
Fluorene ug/kg 179 25 14 44 0.63 6.0 4.1 3.0 0.47 2.7 PRI2-006
Indeno(1,2,3-cd)pyrene ug/kg 179 28 16 53 0.53 6.1 5.4 3.7 0.46 2.9 PRI2-006
Naphthalene ug/kg 179 81 45 150 0.39 6.7 13 3.7 0.29 9 PRI2-006
Phenanthrene ug/kg 179 123 69 930 0.37 21 90 6.1 0.34 4.7 PRI2-006
Pyrene ug/kg 179 85 47 470 0.38 15 44 6.0 0.34 0.98 PRI2-006
Low Molecular Weight PAH (ND=0) ug/kg 179 146 82 1,300 0.37 32 130 4.9 0.47 9 PRI2-006
Low Molecular Weight PAH (ND=1/2DL) ug/kg 179 146 82 1,300 1.6 33 130 4.7 1.3 7.9 PRI2-006
High Molecular Weight PAH (ND=0) ug/kg 179 105 59 1,900 0.35 52 180 5.9 1.2 3.4 PRI2-006
High Molecular Weight PAH (ND=1/2DL) ug/kg 179 105 59 1,900 3.3 54 180 5.5 2.7 7.9 PRI2-006
1,4-Dioxane ug/kg 45 0 0 13 0.23 38 100
1,1-Dichloroethane ug/kg 45 2 4 2.7 0.97 1.8 0.36 0.73 0.28 0.76 PRI2-009
1,1-Dichloroethene ug/kg 45 1 2 1.7 1.7 1.7 0.22 0.52 0.25 0.68 PRI2-009
1,2-Dibromo-3-chloropropane ug/kg 45 0 0 0.30 0.23 0.86 2.3
1,2-Dibromoethane ug/kg 45 0 0 0.092 0.23 0.26 0.71
1,2-Dichlorobenzene ug/kg 45 0 0 0.22 0.23 0.62 1.7
1,2-Dichloroethane ug/kg 45 0 0 0.25 0.23 0.71 1.9
cis-1,2-Dichloroethene ug/kg 45 1 2 2.7 2.7 2.7 0.37 0.27 0.87 2.3 PRI2-014
trans-1,2-Dichloroethene ug/kg 45 0 0 0.13 0.23 0.37 0.99
1,2-Dichloropropane ug/kg 45 0 0 0.20 0.23 0.58 1.6
1,3-Dichlorobenzene ug/kg 45 0 0 0.10 0.23 0.29 0.78
cis-1,3-Dichloropropene ug/kg 45 0 0 0.22 0.23 0.62 1.7
trans-1,3-Dichloropropene ug/kg 45 0 0 0.25 0.23 0.73 2
1,4-Dichlorobenzene ug/kg 45 0 0 0.27 0.23 0.76 2
1,1,1-Trichloroethane ug/kg 45 4 9 2.7 1.5 2.2 0.51 0.75 0.35 0.94 PRI2-006
1,1,2-Trichloroethane ug/kg 45 0 0 0.15 0.24 0.43 1.2
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113 ug/kg 45 0 0 0.29 0.24 0.81 2.2
1,2,3-Trichlorobenzene ug/kg 45 4 9 6.2 1.1 3.3 0.91 0.71 0.73 2 PRI2-014
1,2,4-Trichlorobenzene ug/kg 45 5 11 19 1.3 7.4 3.1 1.7 0.73 2 PRI2-014
1,1,2,2-Tetrachloroethane ug/kg 45 0 0 0.24 0.24 0.66 1.8
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Table 6-1
Prevalence Table for Solids Sample Analysis – All Outer PRIs 
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2-Butanone ug/kg 45 34 76 190 4.9 21 30 1.8 1.6 2.9 PRI2-006
2-Hexanone ug/kg 45 15 33 45 1.1 9.3 7.6 2.0 0.78 1.6 PRI2-006
4-Methyl-2-pentanone ug/kg 45 15 33 53 1.5 12 9.8 2.0 0.97 2 PRI2-006
Acetone ug/kg 45 35 78 410 7.3 85 88 1.3 1.7 22 PRI2-006
Benzene ug/kg 45 9 20 6.8 0.43 2.0 1.1 1.5 0.25 0.57 PRI2-006
Bromochloromethane ug/kg 45 3 7 7.3 1.9 4.6 1.1 0.66 0.91 2.5 PRI8-017SB
Bromodichloromethane ug/kg 45 8 18 220 1.2 38 33 4.4 0.52 1.4 PRI8-014
Bromoform ug/kg 45 8 18 570 0.84 110 88 4.5 0.39 1 PRI8-014
Bromomethane ug/kg 45 0 0 0.29 0.23 0.84 2.2

Carbon disulfide ug/kg 45 13 29 20 0.71 5.0 4.3 1.7 0.57 12
PRI2-006

PRI8-017SB
Carbon tetrachloride ug/kg 45 1 2 0.98 0.98 0.98 0.19 0.24 0.52 1.4 PRI8-015
Chlorobenzene ug/kg 45 0 0 0.099 0.23 0.28 0.76
Cyclohexane ug/kg 45 0 0 0.89 0.23 2.6 6.9
Dibromochloromethane ug/kg 45 9 20 390 0.36 61 59 4.8 0.2 0.55 PRI8-014
Chloroethane ug/kg 45 1 2 0.92 0.92 0.92 0.16 0.24 0.44 1.2 PRI2-009
Chloroform ug/kg 45 26 58 110 0.35 10 18 2.9 0.27 0.68 PRI8-014
Chloromethane ug/kg 45 11 24 21 0.6 5.0 3.7 2.1 0.53 1.1 PRI2-006
Dichlorodifluoromethane (Freon-12) ug/kg 45 0 0 0.30 0.23 0.87 2.3
Ethyl benzene ug/kg 45 11 24 2.3 0.54 1.4 0.46 0.64 0.36 0.75 PRI2-006
Isopropylbenzene ug/kg 45 5 11 5.2 0.87 2.7 0.80 0.81 0.51 1.4 PRI2-009
Methyl tertbutyl ether (MTBE) ug/kg 45 0 0 0.20 0.23 0.58 1.6
Dichloromethane (Methylene chloride) ug/kg 45 8 18 5.6 1 2.5 0.81 0.55 0.82 2.2 PRI2-006

Styrene ug/kg 45 5 11 2.3 0.98 1.8 0.46 0.75 0.3 0.81
PRI2-006
PRI2-009

Tetrachloroethene ug/kg 45 9 20 5.5 1.5 2.5 0.85 0.70 0.59 1.6 PRI2-014
Toluene ug/kg 45 12 27 12 1.1 4.4 2.4 1.3 0.64 1.3 PRI2-006
Trichloroethene ug/kg 45 4 9 2.5 0.92 1.7 0.37 0.39 0.58 1.6 PRI2-014
Trichlorofluoromethane (Freon-11) ug/kg 45 0 0 0.12 0.23 0.33 0.89
Vinyl chloride ug/kg 45 1 2 1.3 1.3 1.3 0.17 0.31 0.35 0.94 PRI2-006
o-Xylene ug/kg 45 17 38 4.8 0.53 2.4 1.2 0.98 0.35 0.72 PRI2-006
m,p Xylenes ug/kg 45 15 33 7.7 1.2 3.8 1.7 0.81 0.85 1.8 PRI2-006
Perchlorate ug/kg 167 3 2 90 55 70 56 1.2 20 280 PRI8-003
Total Organic Carbon g/kg 179 132 74 120 1.9 15 18 1.6 1.7 3.9 PRI2-009
pH pH units 179 179 100 12.4 6.84 8.4 0.76 0.092 PRI12-006
Cyanide, Total ug/kg 179 15 8 1,000 210 450 98 0.36 210 600 PRI9-003

Notes:
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = No results PCB = Polychlorinated biphenyl 
g/kg = Grams per kilograms PeCDD = Pentachlorodibenzo-p-dioxin
HpCDD = Heptachlorodibenzo-p-dioxin PeCDF = Pentachlorodienzofuran
HpCDF = Heptachlorodibenzofuran pH = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran TCDD = Tetrachlorodibenzodioxin
OCDD = Octachlorodibenzo-p-dioxin TCDF = Tetrachlorodienzofuran
OCDF = Octachlorodienzofuran TEQ = Toxicity equivalence 
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Table 6-2
Prevalence Table for Solids Sample Analysis – PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2,3,7,8-TCDD ug/kg 37 7 19 0.0046 0.00095 0.0028 0.0059 1.9 0.00007 0.034 PRI2-006
1,2,3,7,8-PeCDD ug/kg 37 23 62 0.097 0.00084 0.015 0.031 1.8 0.00029 0.17 PRI2-005
1,2,3,4,7,8-HxCDD ug/kg 37 21 57 0.034 0.00076 0.012 0.027 1.5 0.00018 0.13 PRI2-004
1,2,3,6,7,8-HxCDD ug/kg 37 28 76 0.31 0.0081 0.051 0.052 1.1 0.00017 0.093 PRI2-005
1,2,3,7,8,9-HxCDD ug/kg 37 31 84 0.43 0.0027 0.058 0.079 1.2 0.00016 0.27 PRI2-005
1,2,3,4,6,7,8-HpCDD ug/kg 37 35 95 2 0.0079 0.28 0.35 1.2 0.00021 0.96 PRI2-005
OCDD ug/kg 37 35 95 6.3 0.0023 0.96 1.0 1.1 0.42 1.7 PRI2-005
2,3,7,8-TCDF ug/kg 37 37 100 2.4 0.00071 0.32 0.48 1.5 PRI2-005
1,2,3,7,8-PeCDF ug/kg 37 37 100 6.9 0.0017 0.93 1.3 1.4 PRI2-005
2,3,4,7,8-PeCDF ug/kg 37 36 97 4.5 0.012 0.61 0.90 1.5 0.0004 0.0004 PRI2-005
1,2,3,4,7,8-HxCDF ug/kg 37 36 97 32 0.0042 3.7 5.9 1.6 0.072 0.072 PRI2-005
1,2,3,6,7,8-HxCDF ug/kg 37 36 97 18 0.0025 2.0 3.2 1.6 0.042 0.042 PRI2-005
1,2,3,7,8,9-HxCDF ug/kg 37 36 97 3.4 0.0056 0.32 0.58 1.8 0.00053 0.00053 PRI2-005
2,3,4,6,7,8-HxCDF ug/kg 37 35 95 4.2 0.012 0.55 0.83 1.6 0.00049 0.0077 PRI2-005
1,2,3,4,6,7,8-HpCDF ug/kg 37 37 100 120 0.021 15 23 1.5 PRI2-005
1,2,3,4,7,8,9-HpCDF ug/kg 37 36 97 43 0.0062 5.9 8.2 1.4 0.27 0.27 PRI2-005
OCDF ug/kg 37 37 100 980 0.11 140 180 1.4 PRI2-005
Calculated TEQ (ND=0), Mammalian ug/kg 37 37 100 9.8 0.0011 1.2 1.8 1.5 PRI2-005
Calculated TEQ (ND=1/2 DL), Mammalian ug/kg 37 37 100 9.9 0.0016 1.2 1.8 1.6 PRI2-005
Calculated TEQ (ND=0), Avian ug/kg 37 37 100 990 0.044 91 190 2.1 PRI2-014
Calculated TEQ (ND=1/2 DL), Avian ug/kg 37 37 100 990 0.045 91 190 2.1 PRI2-014
PCB-81 ug/kg 37 19 51 2.3 0.00061 0.25 0.41 2.3 0.00016 0.51 PRI2-014
PCB-77 ug/kg 37 32 86 4.8 0.0008 0.63 0.92 1.7 0.007 0.084 PRI2-014
PCB-105 ug/kg 37 35 95 39 0.0028 3.5 6.8 2.0 0.049 0.20 PRI2-006
PCB-114 ug/kg 37 33 89 4.9 0.002 0.59 1.0 1.9 0.00024 0.30 PRI2-014
PCB-118 ug/kg 37 36 97 61 0.0035 5.5 11 2.0 0.44 0.44 PRI2-006
PCB-123 ug/kg 37 31 84 3 0.00022 0.36 0.62 1.8 0.014 1 PRI2-014
PCB-126 ug/kg 37 20 54 3.2 0.004 0.49 0.63 1.9 0.00028 1 PRI2-014
PCB-156 & 157 ug/kg 37 36 97 15 0.0014 2.0 3.5 1.8 0.49 0.49 PRI2-014
PCB-167 ug/kg 37 37 100 14 0.00086 1.4 2.8 1.9 PRI2-014
PCB-169 ug/kg 37 12 32 2.3 0.00016 0.36 0.43 2.1 0.0019 1.2 PRI2-014
PCB-189 ug/kg 37 34 92 19 0.0012 1.8 3.6 2.2 0.0087 0.22 PRI2-014

Monochlorobiphenyls, Total ug/kg 37 30 81 2.9 0.002 0.39 0.70 2.2 0.0019 0.11
PRI2-006
PRI2-014

Dichlorobiphenyls, Total ug/kg 37 32 86 45 0.0043 5.0 10 2.4 0.053 0.49 PRI2-002
Trichlorobiphenyls, Total ug/kg 37 37 100 150 0.0082 12 29 2.4 PRI2-002
Tetrachlorobiphenyls, Total ug/kg 37 37 100 150 0.012 21 36 1.7 PRI2-002
Pentachlorobiphenyls, Total ug/kg 37 37 100 300 0.02 39 66 1.7 PRI2-006
Hexachlorobiphenyls, Total ug/kg 37 37 100 280 0.02 34 60 1.8 PRI2-014
Heptachlorobiphenyls, Total ug/kg 37 37 100 410 0.025 39 80 2.0 PRI2-014
Octachlorobiphenyls, Total ug/kg 37 37 100 560 0.051 57 110 1.9 PRI2-014
Nonachlorobiphenyls, Total ug/kg 37 37 100 1200 0.14 120 240 1.9 PRI2-014
Decachlorobiphenyl (PCB-209) ug/kg 37 37 100 8900 0.89 880 1,700 1.9 PRI2-005
Total PCBs ug/kg 37 37 100 11000 1.2 1,200 2,200 1.8 PRI2-005
Total Aluminum ug/kg 37 37 100 16,000,000 160,000 3,300,000 2,900,000 0.88 PRI2-009
Total Antimony ug/kg 37 32 86 1,500 230 670 310 0.50 210 330 PRI2-014
Total Arsenic ug/kg 37 37 100 23,000 1,100 6,900 3,900 0.56 PRI2-009
Total Barium ug/kg 37 37 100 650,000 5,800 190,000 110,000 0.58 PRI2-002
Total Beryllium ug/kg 37 34 92 830 37 190 140 0.79 21 25 PRI2-009
Total Cadmium ug/kg 37 20 54 590 78 240 110 0.63 60 130 PRI2-009
Total Calcium ug/kg 37 37 100 370,000,000 6,100,000 160,000,000 91,000,000 0.57 PRI2-001
Total Chromium ug/kg 37 37 100 72,000 530 20,000 18,000 0.88 PRI2-006
Total Cobalt ug/kg 37 36 97 8,100 150 2,100 1,600 0.81 150 150 PRI2-002
Total Copper ug/kg 37 37 100 330,000 310 54,000 77,000 1.4 PRI2-009
Total Iron ug/kg 37 37 100 39,000,000 750,000 14,000,000 10,000,000 0.75 PRI2-006

Total Lead ug/kg 37 37 100 29,000 910 10,000 7,600 0.75
PRI2-002
PRI2-006

Total Magnesium ug/kg 37 37 100 110,000,000 2,100,000 32,000,000 28,000,000 0.86 PRI2-006
Total Manganese ug/kg 37 37 100 370,000 4,900 140,000 78,000 0.58 PRI2-002
Total Mercury ug/kg 37 14 38 640 13 71 100 2.8 9 35 PRI2-006
Total Molybdenum ug/kg 37 37 100 20,000 410 5,800 5,100 0.88 PRI2-006
Total Nickel ug/kg 37 37 100 62,000 260 17,000 17,000 1.0 PRI2-006
Total Potassium ug/kg 37 36 97 140,000,000 690,000 17,000,000 33,000,000 2.0 130000 130,000 PRI2-014
Total Selenium ug/kg 37 6 16 300 160 230 42 0.20 120 260 PRI2-009
Total Silver ug/kg 37 7 19 860 75 210 130 1.5 36 82 PRI2-006
Total Sodium ug/kg 37 37 100 69,000,000 63,000 15,000,000 21,000,000 1.4 PRI2-006
Total Thallium ug/kg 37 0 0 22 0.20 60 140
Total Vanadium ug/kg 37 36 97 43,000 1,000 18,000 11,000 0.63 740 740 PRI2-009
Total Zinc ug/kg 37 36 97 190,000 2,500 46,000 38,000 0.87 1500 1,500 PRI2-006
1,1'-Biphenyl ug/kg 37 0 0 820 1.1 170 2,500
1,2,4,5-Tetrachlorobenzene ug/kg 37 2 5 960 33 500 180 1.3 26 360 PRI2-014
2,3,4,6-Tetrachlorophenol ug/kg 37 0 0 400 1.0 83 1,200
2,4,5-Trichlorophenol ug/kg 37 0 0 410 1.1 84 1,200
2,4,6-Trichlorophenol ug/kg 37 0 0 420 1.1 85 1,300
2,4,6-Trichlorophenol (SIM Screen) ug/kg 37 0 0 22 1.1 4.5 66
2,2-Oxybis(1-chloropropane) ug/kg 37 0 0 390 1.1 80 1,200
2,4-Dichlorophenol ug/kg 37 0 0 430 1.0 90 1,300
2,4-Dimethylphenol ug/kg 37 0 0 820 1.1 170 2,500
2,4-Dinitrophenol ug/kg 37 0 0 1,100 1.1 220 3,200
2,4-Dinitrotoluene ug/kg 37 0 0 430 1.0 90 1,300
2,6-Dinitrotoluene ug/kg 37 0 0 490 1.1 100 1,500
2-Chloronaphthalene ug/kg 37 0 0 400 1.0 82 1,200
2-Chlorophenol ug/kg 37 0 0 430 1.0 89 1,300
2-Methylphenol ug/kg 37 0 0 290 1.1 59 870
2-Nitroaniline ug/kg 37 0 0 420 1.1 85 1,300
2-Nitrophenol ug/kg 37 0 0 400 1.0 83 1,200
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Table 6-2
Prevalence Table for Solids Sample Analysis – PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
3,3'-Dichlorobenzidine ug/kg 37 0 0 460 1.1 95 1,400
3-Nitroaniline ug/kg 37 0 0 820 1.1 170 2,500
4,6-Dinitro-2-methylphenol ug/kg 37 0 0 400 1.0 82 1,200
4-Bromophenyl-phenylether ug/kg 37 0 0 420 1.1 86 1,300
4-Chloro-3-methylphenol ug/kg 37 0 0 460 1.1 93 1,400
4-Chloroaniline ug/kg 37 0 0 290 1.1 59 870
4-Chlorophenyl-phenylether ug/kg 37 0 0 460 1.1 94 1,400
3 & 4 Methylphenol ug/kg 37 0 0 1,600 1.1 330 4,900
4-Nitroaniline ug/kg 37 0 0 430 1.0 89 1,300
4-Nitrophenol ug/kg 37 0 0 1,400 1.1 280 4,200
Acetophenone ug/kg 37 8 22 570 48 300 150 0.81 25 370 PRI2-009
Benzaldehyde ug/kg 37 5 14 2,700 200 1,000 860 0.97 170 2,500 PRI2-006
Benzylbutylphthalate ug/kg 37 2 5 310 210 260 460 1.0 96 1,400 PRI2-013
Bis(2-chloroethoxy)methane ug/kg 37 0 0 430 1.0 89 1,300
bis(2-Chloroethyl) ether ug/kg 37 0 0 400 1.0 82 1,200
Bis(2-ethylhexyl)phthalate ug/kg 37 17 46 1,100 130 460 440 0.74 99 1,500 PRI2-014
Carbazole ug/kg 37 0 0 460 1.1 96 1,400
Dibenzofuran ug/kg 37 2 5 160 110 140 420 1.0 87 1,300 PRI2-006
Diethyl phthalate ug/kg 37 4 11 4,100 150 1,800 770 1.3 91 1,300 PRI2-006
Dimethylphthalate ug/kg 37 0 0 430 1.1 88 1,300
Di-n-butylphthalate ug/kg 37 2 5 550 110 330 470 1.0 98 1,400 PRI2-009
Di-n-octylphthalate ug/kg 37 0 0 470 1.1 98 1,400
Hexachlorobenzene ug/kg 37 34 92 98,000 140 9,700 19,000 2.1 94 110 PRI2-014
Hexachlorobenzene (SIM Screen) ug/kg 15 15 100 6,900 4.2 1,900 2,400 1.3 PRI2-008
Hexachlorobutadiene ug/kg 37 0 0 400 1.0 83 1,200
Hexachlorobutadiene (SIM Screen) ug/kg 37 4 11 440 4.5 140 72 2.4 3.7 43 PRI2-014
Hexachlorocyclopentadiene ug/kg 37 0 0 310 1.1 63 930
Hexachloroethane ug/kg 37 1 3 100 100 100 400 1.0 82 1,200 PRI2-009
Isophorone ug/kg 37 3 8 480 160 270 460 1.0 94 1,400 PRI2-006
Nitrobenzene ug/kg 37 0 0 370 1.1 77 1,100
N-Nitrosodimethylamine ug/kg 37 0 0 470 1.1 97 1,400
n-Nitrosodimethylamine (SIM Screen) ug/kg 37 0 0 470 1.1 97 1,400
N-Nitroso-di-n-propylamine ug/kg 37 0 0 420 1.1 85 1,300
N-Nitrosodiphenylamine ug/kg 37 0 0 420 1.1 87 1,300
Pentachlorophenol ug/kg 37 1 3 270 270 270 250 1.0 52 760 PRI2-006
Pentachlorophenol (SIM Screen) ug/kg 37 7 19 460 33 110 130 1.1 25 390 PRI2-005
Phenol ug/kg 37 1 3 120 120 120 410 1.0 84 1,200 PRI2-006
2-Methylnaphthalene ug/kg 37 35 95 160 0.62 23 33 1.5 0.53 1 PRI2-006
Acenaphthene ug/kg 37 11 30 61 1.2 13 12 2.8 0.49 1.3 PRI2-006
Acenaphthylene ug/kg 37 4 11 22 2.7 12 4.6 2.6 0.34 2 PRI2-006
Anthracene ug/kg 37 20 54 84 0.52 9.9 17 3.1 0.41 2.4 PRI2-006
Benzo(a)anthracene ug/kg 37 25 68 150 0.39 16 31 2.9 0.31 1.9 PRI2-006
Benzo(a)pyrene ug/kg 37 23 62 89 0.46 11 19 2.7 0.41 2.5 PRI2-006
Benzo(b)fluoranthene ug/kg 37 24 65 140 0.64 18 31 2.6 0.52 3.1 PRI2-006
Benzo(g,h,i)perylene ug/kg 37 15 41 38 1.2 8.6 8.2 1.9 1 6.1 PRI2-006
Benzo(k)fluoranthene ug/kg 37 16 43 100 1.1 18 21 2.6 0.79 4.7 PRI2-006
Chrysene ug/kg 37 31 84 180 0.57 19 37 2.3 0.36 2.1 PRI2-006
Dibenzo(a,h)anthracene ug/kg 37 10 27 13 1.5 5.4 3.0 1.1 1.2 7.4 PRI2-009
Fluoranthene ug/kg 37 32 86 670 0.44 48 140 3.3 0.32 0.4 PRI2-006
Fluorene ug/kg 37 23 62 44 0.63 6.4 8.6 2.0 0.51 2.7 PRI2-006
Indeno(1,2,3-cd)pyrene ug/kg 37 16 43 53 0.59 9.2 11 2.6 0.5 2.9 PRI2-006
Naphthalene ug/kg 37 34 92 150 0.39 14 26 2.1 0.36 0.4 PRI2-006
Phenanthrene ug/kg 37 29 78 930 0.61 85 190 2.8 1.3 4.7 PRI2-006
Pyrene ug/kg 37 35 95 470 0.55 34 94 2.9 0.43 0.47 PRI2-006
Low Molecular Weight PAH (ND=0) ug/kg 37 36 97 1,300 0.62 120 270 2.3 1.4 1.4 PRI2-006
Low Molecular Weight PAH (ND=1/2DL) ug/kg 37 36 97 1,300 2.3 120 270 2.3 2.3 2.3 PRI2-006
High Molecular Weight PAH (ND=0) ug/kg 37 35 95 1,900 0.55 140 390 2.9 1.5 1.6 PRI2-006
High Molecular Weight PAH (ND=1/2DL) ug/kg 37 35 95 1,900 3.4 140 390 2.8 3.5 3.7 PRI2-006
1,4-Dioxane ug/kg 23 0 0 13 0.24 38 100
1,1-Dichloroethane ug/kg 23 2 9 2.7 0.97 1.8 0.50 0.93 0.28 0.76 PRI2-009
1,1-Dichloroethene ug/kg 23 1 4 1.7 1.7 1.7 0.29 0.69 0.25 0.68 PRI2-009
1,2-Dibromo-3-chloropropane ug/kg 23 0 0 0.29 0.24 0.86 2.3
1,2-Dibromoethane ug/kg 23 0 0 0.091 0.24 0.26 0.71
1,2-Dichlorobenzene ug/kg 23 0 0 0.22 0.24 0.62 1.7
1,2-Dichloroethane ug/kg 23 0 0 0.25 0.24 0.71 1.9
cis-1,2-Dichloroethene ug/kg 23 1 4 2.7 2.7 2.7 0.42 0.32 0.87 2.3 PRI2-014
trans-1,2-Dichloroethene ug/kg 23 0 0 0.13 0.24 0.37 0.99
1,2-Dichloropropane ug/kg 23 0 0 0.21 0.25 0.58 1.6
1,3-Dichlorobenzene ug/kg 23 0 0 0.10 0.24 0.29 0.78
cis-1,3-Dichloropropene ug/kg 23 0 0 0.22 0.24 0.62 1.7
trans-1,3-Dichloropropene ug/kg 23 0 0 0.26 0.24 0.73 2
1,4-Dichlorobenzene ug/kg 23 0 0 0.26 0.24 0.76 2
1,1,1-Trichloroethane ug/kg 23 4 17 2.7 1.5 2.2 0.69 0.86 0.35 0.94 PRI2-006
1,1,2-Trichloroethane ug/kg 23 0 0 0.16 0.25 0.43 1.2
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113 ug/kg 23 0 0 0.29 0.25 0.81 2.2
1,2,3-Trichlorobenzene ug/kg 23 4 17 6.2 1.1 3.3 1.3 0.88 0.73 2 PRI2-014
1,2,4-Trichlorobenzene ug/kg 23 5 22 19 1.3 7.4 4.3 1.8 0.73 2 PRI2-014
1,1,2,2-Tetrachloroethane ug/kg 23 0 0 0.23 0.24 0.66 1.8
2-Butanone ug/kg 23 19 83 190 4.9 29 40 1.6 1.6 2.3 PRI2-006
2-Hexanone ug/kg 23 14 61 45 1.2 9.9 10 1.6 0.86 1.2 PRI2-006
4-Methyl-2-pentanone ug/kg 23 14 61 53 1.6 12 13 1.6 1.1 1.5 PRI2-006
Acetone ug/kg 23 19 83 410 26 120 110 1.1 2 9.8 PRI2-006
Benzene ug/kg 23 6 26 6.8 0.43 2.7 1.5 1.6 0.25 0.43 PRI2-006
Bromochloromethane ug/kg 23 0 0 0.32 0.24 0.91 2.5
Bromodichloromethane ug/kg 23 0 0 0.18 0.24 0.52 1.4
Bromoform ug/kg 23 1 4 0.84 0.84 0.84 0.14 0.25 0.39 1 PRI2-014
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Table 6-2
Prevalence Table for Solids Sample Analysis – PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
Bromomethane ug/kg 23 0 0 0.29 0.24 0.84 2.2
Carbon disulfide ug/kg 23 1 4 20 20 20 4.6 1.8 0.57 12 PRI2-006
Carbon tetrachloride ug/kg 23 0 0 0.18 0.24 0.52 1.4
Chlorobenzene ug/kg 23 0 0 0.098 0.24 0.28 0.76
Cyclohexane ug/kg 23 0 0 0.88 0.24 2.6 6.9
Dibromochloromethane ug/kg 23 1 4 0.36 0.36 0.36 0.071 0.24 0.2 0.55 PRI2-014
Chloroethane ug/kg 23 1 4 0.92 0.92 0.92 0.17 0.26 0.44 1.2 PRI2-009
Chloroform ug/kg 23 13 57 3.2 0.35 1.4 0.81 0.84 0.3 0.68 PRI2-009
Chloromethane ug/kg 23 11 48 21 0.6 5.0 5.1 1.8 0.57 0.82 PRI2-006
Dichlorodifluoromethane (Freon-12) ug/kg 23 0 0 0.29 0.23 0.87 2.3
Ethyl benzene ug/kg 23 11 48 2.3 0.54 1.4 0.58 0.63 0.39 0.56 PRI2-006
Isopropylbenzene ug/kg 23 5 22 5.2 0.87 2.7 1.1 0.94 0.51 1.4 PRI2-009
Methyl tertbutyl ether (MTBE) ug/kg 23 0 0 0.21 0.25 0.58 1.6
Dichloromethane (Methylene chloride) ug/kg 23 5 22 5.6 1 2.6 1.0 0.68 0.82 2.2 PRI2-006

Styrene ug/kg 23 5 22 2.3 0.98 1.8 0.62 0.83 0.3 0.81
PRI2-006
PRI2-009

Tetrachloroethene ug/kg 23 9 39 5.5 1.5 2.5 1.1 0.75 0.59 1.6 PRI2-014
Toluene ug/kg 23 12 52 12 1.1 4.4 3.1 1.1 0.7 1 PRI2-006
Trichloroethene ug/kg 23 4 17 2.5 0.92 1.7 0.48 0.50 0.58 1.6 PRI2-014
Trichlorofluoromethane (Freon-11) ug/kg 23 0 0 0.11 0.24 0.33 0.89
Vinyl chloride ug/kg 23 1 4 1.3 1.3 1.3 0.20 0.38 0.35 0.94 PRI2-006
o-Xylene ug/kg 23 17 74 4.8 0.53 2.4 1.4 0.73 0.38 0.54 PRI2-006
m,p Xylenes ug/kg 23 15 65 7.7 1.2 3.8 2.1 0.72 0.92 1.3 PRI2-006
Perchlorate ug/kg 37 1 3 65 65 65 76 1.1 21 250 PRI2-005
Total Organic Carbon g/kg 37 33 89 120 2.1 31 33 1.2 1.7 1.7 PRI2-009
pH pH units 37 37 100 10 7.34 8.6 0.82 0.096 PRI2-009
Cyanide, Total ug/kg 37 2 5 470 270 370 45 0.18 210 300 PRI2-008

Notes:
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = No results PCB = Polychlorinated biphenyl 
g/kg = Grams per kilograms PeCDD = Pentachlorodibenzo-p-dioxin
HpCDD = Heptachlorodibenzo-p-dioxin PeCDF = Pentachlorodienzofuran
HpCDF = Heptachlorodibenzofuran pH = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran TCDD = Tetrachlorodibenzodioxin
OCDD = Octachlorodibenzo-p-dioxin TCDF = Tetrachlorodienzofuran
OCDF = Octachlorodienzofuran TEQ = Toxicity equivalence 
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Table 6-3
Prevalence Table for Solids Sample Analysis – PRI-8 Northwest Ponded Waste Lagoon Overflow
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum Detection 
Limit

Maximum Detection 
Limit

2,3,7,8-TCDD ug/kg 21 0 0 0.000031 0.62 0.000026 0.00016
1,2,3,7,8-PeCDD ug/kg 21 3 14 0.00015 0.00012 0.00013 0.000066 0.57 0.000047 0.00026
1,2,3,4,7,8-HxCDD ug/kg 21 1 5 0.00011 0.00011 0.00011 0.000028 0.34 0.000038 0.00015
1,2,3,6,7,8-HxCDD ug/kg 21 5 24 0.001 0.00017 0.00040 0.00021 1.4 0.00003 0.00017
1,2,3,7,8,9-HxCDD ug/kg 21 2 10 0.00047 0.00034 0.00041 0.00020 1.2 0.000041 0.00093
1,2,3,4,6,7,8-HpCDD ug/kg 21 13 62 0.0071 0.0003 0.0018 0.0015 1.1 0.00039 0.0012
OCDD ug/kg 21 16 76 0.024 0.0022 0.0068 0.0052 0.91 0.0011 0.0033
2,3,7,8-TCDF ug/kg 21 16 76 0.019 0.00025 0.0042 0.0050 1.5 0.00026 0.00045
1,2,3,7,8-PeCDF ug/kg 21 13 62 0.02 0.00045 0.0044 0.0046 1.5 0.00013 0.0025
2,3,4,7,8-PeCDF ug/kg 21 11 52 0.0087 0.00052 0.0026 0.0021 1.4 0.00014 0.00038
1,2,3,4,7,8-HxCDF ug/kg 21 13 62 0.059 0.00053 0.014 0.014 1.5 0.0011 0.0053
1,2,3,6,7,8-HxCDF ug/kg 21 19 90 0.039 0.00044 0.0071 0.0095 1.5 0.00073 0.001
1,2,3,7,8,9-HxCDF ug/kg 21 9 43 0.0049 0.000096 0.0014 0.0011 1.6 0.000061 0.00035
2,3,4,6,7,8-HxCDF ug/kg 21 19 90 0.012 0.00027 0.0025 0.0030 1.3 0.00042 0.00078
1,2,3,4,6,7,8-HpCDF ug/kg 21 14 67 0.37 0.0042 0.088 0.093 1.5 0.0093 0.014
1,2,3,4,7,8,9-HpCDF ug/kg 21 16 76 0.1 0.0013 0.016 0.023 1.7 0.00053 0.0046
OCDF ug/kg 21 21 100 4.3 0.041 0.65 0.98 1.5
Calculated TEQ (ND=0), Mammalian ug/kg 21 21 100 0.023 0.000078 0.0036 0.0056 1.6
Calculated TEQ (ND=1/2 DL), Mammalian ug/kg 21 21 100 0.023 0.00033 0.0038 0.0055 1.5
Calculated TEQ (ND=0), Avian ug/kg 21 21 100 1.5 0.00019 0.16 0.34 2.1
Calculated TEQ (ND=1/2 DL), Avian ug/kg 21 21 100 1.5 0.014 0.17 0.33 2.0
PCB-81 ug/kg 21 0 0 0.00048 0.95 0.0001 0.0021
PCB-77 ug/kg 21 11 52 0.0025 0.00082 0.0015 0.00058 0.47 0.00041 0.0023
PCB-105 ug/kg 21 14 67 0.0027 0.0008 0.0017 0.00066 0.43 0.00058 0.0025
PCB-114 ug/kg 21 2 10 0.0011 0.00049 0.00080 0.00047 1.1 0.000099 0.0021
PCB-118 ug/kg 21 17 81 0.0054 0.0014 0.0034 0.0012 0.39 0.0015 0.0047
PCB-123 ug/kg 21 3 14 0.00024 0.00011 0.00015 0.00046 1.0 0.00013 0.0021
PCB-126 ug/kg 21 3 14 0.0011 0.00036 0.00070 0.00056 0.96 0.0001 0.0026
PCB-156 & 157 ug/kg 21 16 76 0.0035 0.00039 0.0013 0.00080 0.71 0.0004 0.0012
PCB-167 ug/kg 21 11 52 0.0037 0.00031 0.0011 0.00081 1.0 0.00019 0.001
PCB-169 ug/kg 21 5 24 0.0013 0.00016 0.00058 0.00030 0.82 0.00005 0.00073
PCB-189 ug/kg 21 9 43 0.0056 0.00016 0.0015 0.0013 1.2 0.00013 0.0031
Monochlorobiphenyls, Total ug/kg 21 21 100 0.038 0.0016 0.0079 0.0085 1.1
Dichlorobiphenyls, Total ug/kg 21 21 100 0.24 0.0043 0.060 0.079 1.3
Trichlorobiphenyls, Total ug/kg 21 20 95 0.23 0.0024 0.047 0.076 1.7 0.0015 0.0015
Tetrachlorobiphenyls, Total ug/kg 21 21 100 0.092 0.0032 0.019 0.021 1.1
Pentachlorobiphenyls, Total ug/kg 21 21 100 0.083 0.0076 0.027 0.017 0.65
Hexachlorobiphenyls, Total ug/kg 21 21 100 0.11 0.0067 0.029 0.023 0.79
Heptachlorobiphenyls, Total ug/kg 21 21 100 0.18 0.0069 0.045 0.043 0.96
Octachlorobiphenyls, Total ug/kg 21 21 100 0.47 0.011 0.11 0.13 1.2

Nonachlorobiphenyls, Total ug/kg 21 21 100 1.5 0.032 0.37 0.45 1.2

Decachlorobiphenyl (PCB-209) ug/kg 21 21 100 34 0.32 5.4 7.9 1.4
Total PCBs ug/kg 21 21 100 37 0.41 6.2 8.7 1.4
Total Aluminum ug/kg 21 21 100 20000000 2600000 12,000,000 5,000,000 0.42
Total Antimony ug/kg 21 18 86 660 190 380 120 0.32 210 390
Total Arsenic ug/kg 21 21 100 13000 3700 7,100 2,600 0.37

Total Barium ug/kg 21 21 100 400000 210000 310,000 55,000 0.18

Total Beryllium ug/kg 21 21 100 830 150 530 200 0.37
Total Cadmium ug/kg 21 20 95 440 160 290 93 0.34 100 100
Total Calcium ug/kg 21 21 100 270000000 47000000 130,000,000 62,000,000 0.49
Total Chromium ug/kg 21 21 100 30000 5700 15,000 6,400 0.44
Total Cobalt ug/kg 21 21 100 7400 1800 4,400 1,600 0.37
Total Copper ug/kg 21 21 100 19000 4700 12,000 4,200 0.35
Total Iron ug/kg 21 21 100 20000000 4500000 12,000,000 4,500,000 0.40
Total Lead ug/kg 21 21 100 16000 6000 11,000 2,400 0.22

Total Magnesium ug/kg 21 21 100 31000000 14000000 24,000,000 5,500,000 0.23

Total Manganese ug/kg 21 21 100 410000 120000 290,000 80,000 0.28

Total Mercury ug/kg 21 10 48 16 9.5 13 2.2 0.19 9.6 13

Total Molybdenum ug/kg 21 19 90 14000 230 1,400 2,900 2.3 200 410
Total Nickel ug/kg 21 21 100 20000 4100 11,000 4,200 0.37
Total Potassium ug/kg 21 21 100 8300000 920000 5,100,000 2,300,000 0.44
Total Selenium ug/kg 21 14 67 330 180 250 35 0.14 210 260
Total Silver ug/kg 21 1 5 44 44 44 13 0.21 41 82
Total Sodium ug/kg 21 21 100 9300000 830000 2,800,000 2,100,000 0.75

Total Thallium ug/kg 21 8 38 170 82 140 28 0.24 69 140

Total Vanadium ug/kg 21 21 100 38000 11000 23,000 6,800 0.30
Total Zinc ug/kg 21 21 100 83000 17000 44,000 15,000 0.34
1,1'-Biphenyl ug/kg 21 0 0 18 0.087 170 240
1,2,4,5-Tetrachlorobenzene ug/kg 21 0 0 2.9 0.091 27 39
2,3,4,6-Tetrachlorophenol ug/kg 21 0 0 9.1 0.090 86 120
2,4,5-Trichlorophenol ug/kg 21 0 0 8.9 0.087 87 120
2,4,6-Trichlorophenol ug/kg 21 0 0 8.6 0.084 88 120
2,4,6-Trichlorophenol (SIM Screen) ug/kg 21 0 0 0.48 0.089 4.6 6.5
2,2-Oxybis(1-chloropropane) ug/kg 21 0 0 9.4 0.096 83 120
2,4-Dichlorophenol ug/kg 21 0 0 9.9 0.089 93 130
2,4-Dimethylphenol ug/kg 21 0 0 18 0.088 180 250
2,4-Dinitrophenol ug/kg 21 1 5 300 300 300 25 0.094 220 320
2,4-Dinitrotoluene ug/kg 21 0 0 9.9 0.089 93 130
2,6-Dinitrotoluene ug/kg 21 0 0 11 0.089 100 150
2-Chloronaphthalene ug/kg 21 0 0 9.5 0.095 85 120
2-Chlorophenol ug/kg 21 0 0 11 0.099 92 130
2-Methylphenol ug/kg 21 0 0 6.4 0.090 61 86
2-Nitroaniline ug/kg 21 0 0 8.6 0.084 88 120
2-Nitrophenol ug/kg 21 0 0 9.1 0.090 86 120
3,3'-Dichlorobenzidine ug/kg 21 0 0 11 0.093 99 140
3-Nitroaniline ug/kg 21 0 0 18 0.088 180 250
4,6-Dinitro-2-methylphenol ug/kg 21 1 5 320 320 320 49 0.44 85 120
4-Bromophenyl-phenylether ug/kg 21 0 0 10 0.095 89 130
4-Chloro-3-methylphenol ug/kg 21 0 0 11 0.093 97 140
4-Chloroaniline ug/kg 21 0 0 6.4 0.090 61 86
4-Chlorophenyl-phenylether ug/kg 21 0 0 11 0.094 98 140
3 & 4 Methylphenol ug/kg 21 0 0 36 0.089 350 490
4-Nitroaniline ug/kg 21 0 0 11 0.099 92 130
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Table 6-3
Prevalence Table for Solids Sample Analysis – PRI-8 Northwest Ponded Waste Lagoon Overflow
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum Detection 
Limit

Maximum Detection 
Limit

4-Nitrophenol ug/kg 21 0 0 32 0.093 290 420
Acetophenone ug/kg 21 0 0 2.7 0.087 26 37
Benzaldehyde ug/kg 21 0 0 18 0.087 170 240
Benzylbutylphthalate ug/kg 21 0 0 11 0.097 100 140
Bis(2-chloroethoxy)methane ug/kg 21 0 0 11 0.099 92 130
bis(2-Chloroethyl) ether ug/kg 21 0 0 9.5 0.095 85 120

Bis(2-ethylhexyl)phthalate ug/kg 21 3 14 170 140 160 19 0.15 100 150

Carbazole ug/kg 21 0 0 11 0.097 100 140
Dibenzofuran ug/kg 21 0 0 11 0.10 90 130
Diethyl phthalate ug/kg 21 0 0 9.7 0.087 95 130
Dimethylphthalate ug/kg 21 0 0 11 0.10 91 130
Di-n-butylphthalate ug/kg 21 0 0 11 0.093 100 140
Di-n-octylphthalate ug/kg 21 0 0 11 0.093 100 140
Hexachlorobenzene ug/kg 21 0 0 9.9 0.089 93 130
Hexachlorobenzene (SIM Screen) ug/kg 21 10 48 150 2.5 33 33 1.9 2.5 2.9
Hexachlorobutadiene ug/kg 21 0 0 9.1 0.090 86 120
Hexachlorobutadiene (SIM Screen) ug/kg 21 0 0 0.41 0.089 3.9 5.5
Hexachlorocyclopentadiene ug/kg 21 0 0 6.8 0.089 65 92
Hexachloroethane ug/kg 21 0 0 9.5 0.095 85 120
Isophorone ug/kg 21 0 0 11 0.094 98 140
Nitrobenzene ug/kg 21 0 0 7.8 0.083 80 110
N-Nitrosodimethylamine ug/kg 21 0 0 12 0.097 100 140
n-Nitrosodimethylamine (SIM Screen) ug/kg 21 0 0 12 0.097 100 140
N-Nitroso-di-n-propylamine ug/kg 21 0 0 8.6 0.084 88 120
N-Nitrosodiphenylamine ug/kg 21 0 0 11 0.10 90 130
Pentachlorophenol ug/kg 21 1 5 250 250 250 41 0.57 54 76
Pentachlorophenol (SIM Screen) ug/kg 21 2 10 71 63 67 12 0.35 25 36
Phenol ug/kg 21 0 0 8.9 0.087 87 120
2-Methylnaphthalene ug/kg 21 0 0 0.054 0.10 0.44 0.61
Acenaphthene ug/kg 21 0 0 0.059 0.10 0.48 0.67
Acenaphthylene ug/kg 21 0 0 0.042 0.10 0.34 0.47
Anthracene ug/kg 21 0 0 0.049 0.10 0.41 0.56
Benzo(a)anthracene ug/kg 21 1 5 0.35 0.35 0.35 0.037 0.10 0.31 0.43
Benzo(a)pyrene ug/kg 21 0 0 0.050 0.10 0.41 0.57
Benzo(b)fluoranthene ug/kg 21 0 0 0.064 0.10 0.52 0.72
Benzo(g,h,i)perylene ug/kg 21 0 0 0.12 0.10 1 1.4
Benzo(k)fluoranthene ug/kg 21 0 0 0.098 0.11 0.78 1.1
Chrysene ug/kg 21 8 38 0.91 0.4 0.59 0.13 0.27 0.36 0.49
Dibenzo(a,h)anthracene ug/kg 21 0 0 0.16 0.11 1.2 1.7
Fluoranthene ug/kg 21 5 24 0.59 0.37 0.45 0.066 0.17 0.3 0.42
Fluorene ug/kg 21 0 0 0.062 0.10 0.5 0.7
Indeno(1,2,3-cd)pyrene ug/kg 21 0 0 0.059 0.10 0.49 0.68
Naphthalene ug/kg 21 0 0 0.038 0.10 0.32 0.44
Phenanthrene ug/kg 21 17 81 1.1 0.38 0.62 0.18 0.30 0.41 0.49
Pyrene ug/kg 21 2 10 0.51 0.43 0.47 0.045 0.10 0.36 0.5
Low Molecular Weight PAH (ND=0) ug/kg 21 17 81 1.1 0.38 0.62 0.16 0.27 0.54 0.69

Low Molecular Weight PAH (ND=1/2DL) ug/kg 21 17 81 2.4 1.7 2.1 0.27 0.13 1.6 1.9

High Molecular Weight PAH (ND=0) ug/kg 21 8 38 2.2 0.4 1.0 0.49 0.36 1.2 1.7

High Molecular Weight PAH (ND=1/2DL) ug/kg 21 8 38 4.6 3.3 3.9 0.45 0.12 2.9 4

1,4-Dioxane ug/kg 7 0 0 8.2 0.14 46 68
1,1-Dichloroethane ug/kg 7 0 0 0.060 0.14 0.34 0.5
1,1-Dichloroethene ug/kg 7 0 0 0.052 0.14 0.31 0.45
1,2-Dibromo-3-chloropropane ug/kg 7 0 0 0.20 0.15 1 1.5
1,2-Dibromoethane ug/kg 7 0 0 0.057 0.15 0.32 0.47
1,2-Dichlorobenzene ug/kg 7 0 0 0.13 0.14 0.75 1.1
1,2-Dichloroethane ug/kg 7 0 0 0.16 0.15 0.86 1.3
cis-1,2-Dichloroethene ug/kg 7 0 0 0.18 0.14 1 1.5
trans-1,2-Dichloroethene ug/kg 7 0 0 0.077 0.14 0.45 0.66
1,2-Dichloropropane ug/kg 7 0 0 0.12 0.13 0.71 1
1,3-Dichlorobenzene ug/kg 7 0 0 0.063 0.14 0.35 0.52
cis-1,3-Dichloropropene ug/kg 7 0 0 0.13 0.14 0.75 1.1
trans-1,3-Dichloropropene ug/kg 7 0 0 0.15 0.14 0.88 1.3
1,4-Dichlorobenzene ug/kg 7 0 0 0.19 0.16 0.92 1.4
1,1,1-Trichloroethane ug/kg 7 0 0 0.077 0.15 0.42 0.63
1,1,2-Trichloroethane ug/kg 7 0 0 0.091 0.14 0.52 0.76
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) ug/kg 7 0 0 0.16 0.13 0.98 1.4
1,2,3-Trichlorobenzene ug/kg 7 0 0 0.15 0.14 0.88 1.3
1,2,4-Trichlorobenzene ug/kg 7 0 0 0.15 0.14 0.88 1.3
1,1,2,2-Tetrachloroethane ug/kg 7 0 0 0.14 0.14 0.8 1.2
2-Butanone ug/kg 7 5 71 15 5.8 8.3 4.4 0.67 1.8 2.3
2-Hexanone ug/kg 7 0 0 0.15 0.14 0.87 1.3
4-Methyl-2-pentanone ug/kg 7 0 0 0.19 0.14 1.1 1.6
Acetone ug/kg 7 4 57 83 17 58 31 0.78 8.6 22
Benzene ug/kg 7 3 43 0.99 0.59 0.75 0.25 0.47 0.31 0.43
Bromochloromethane ug/kg 7 1 14 7.3 7.3 7.3 2.3 1.0 1.1 1.6
Bromodichloromethane ug/kg 7 6 86 220 5.3 51 79 1.8 0.62 0.62
Bromoform ug/kg 7 6 86 570 2.4 140 210 1.7 0.47 0.47
Bromomethane ug/kg 7 0 0 0.18 0.14 1 1.5
Carbon disulfide ug/kg 7 3 43 20 0.71 7.2 7.3 2.1 0.64 0.85
Carbon tetrachloride ug/kg 7 1 14 0.98 0.98 0.98 0.13 0.17 0.62 0.92
Chlorobenzene ug/kg 7 0 0 0.060 0.14 0.34 0.5
Cyclohexane ug/kg 7 0 0 0.57 0.15 3.1 4.6
Dibromochloromethane ug/kg 7 6 86 390 5.9 91 140 1.8 0.25 0.25
Chloroethane ug/kg 7 0 0 0.094 0.14 0.53 0.78
Chloroform ug/kg 7 7 100 110 3.9 32 37 1.2
Chloromethane ug/kg 7 0 0 0.10 0.14 0.59 0.87
Dichlorodifluoromethane (Freon-12) ug/kg 7 0 0 0.18 0.14 1 1.5
Ethyl benzene ug/kg 7 0 0 0.073 0.15 0.4 0.59
Isopropylbenzene ug/kg 7 0 0 0.11 0.14 0.61 0.9
Methyl tertbutyl ether (MTBE) ug/kg 7 0 0 0.12 0.13 0.71 1
Dichloromethane (Methylene chloride) ug/kg 7 2 29 2.6 1.1 1.9 0.55 0.39 0.99 1.5
Styrene ug/kg 7 0 0 0.065 0.14 0.37 0.54
Tetrachloroethene ug/kg 7 0 0 0.13 0.15 0.72 1.1
Toluene ug/kg 7 0 0 0.13 0.15 0.72 1.1
Trichloroethene ug/kg 7 0 0 0.12 0.13 0.71 1
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Table 6-3
Prevalence Table for Solids Sample Analysis – PRI-8 Northwest Ponded Waste Lagoon Overflow
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum Detection 
Limit

Maximum Detection 
Limit

Trichlorofluoromethane (Freon-11) ug/kg 7 0 0 0.073 0.15 0.4 0.59
Vinyl chloride ug/kg 7 0 0 0.077 0.15 0.42 0.63
o-Xylene ug/kg 7 0 0 0.068 0.14 0.39 0.57
m,p Xylenes ug/kg 7 0 0 0.15 0.13 0.96 1.4
Perchlorate ug/kg 21 2 10 90 55 73 16 0.54 21 29

Total Organic Carbon g/kg 21 15 71 11 4 7.3 3.0 0.50 1.7 3.5

pH pH units 21 21 100 8.87 6.84 7.7 0.69 0.090
Cyanide, Total mg/kg 21 0 0 0.024 0.094 0.21 0.31

Notes:
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = No results PCB = Polychlorinated biphenyl 
g/kg = Grams per kilograms PeCDD = Pentachlorodibenzo-p-dioxin
HpCDD = Heptachlorodibenzo-p-dioxin PeCDF = Pentachlorodienzofuran
HpCDF = Heptachlorodibenzofuran pH = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran TCDD = Tetrachlorodibenzodioxin
OCDD = Octachlorodibenzo-p-dioxin TCDF = Tetrachlorodienzofuran
OCDF = Octachlorodienzofuran TEQ = Toxicity equivalence 
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Table 6-4
Prevalence Table for Solids Sample Analysis – PRI-9 Smut Area
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2,3,7,8-TCDD 1746-01-6 ug/kg 14 2 14 0.0034 0.0011 0.0023 0.00090 1.9 0.00003 0.00088 PRI9-009
1,2,3,7,8-PeCDD 40321-76-4 ug/kg 14 9 64 0.01 0.00024 0.0030 0.0031 1.6 0.000035 0.000069 PRI9-009
1,2,3,4,7,8-HxCDD 39227-28-6 ug/kg 14 6 43 0.0074 0.00036 0.0034 0.0025 1.6 0.000026 0.00096 PRI9-009
1,2,3,6,7,8-HxCDD 57653-85-7 ug/kg 14 10 71 0.048 0.0003 0.011 0.015 1.8 0.000025 0.00016 PRI9-009
1,2,3,7,8,9-HxCDD 19408-74-3 ug/kg 14 10 71 0.05 0.00025 0.012 0.016 1.8 0.000033 0.000052 PRI9-009
1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/kg 14 12 86 0.23 0.00054 0.049 0.073 1.7 0.000095 0.0003 PRI9-009
OCDD 3268-87-9 ug/kg 14 12 86 0.28 0.0011 0.082 0.10 1.4 0.00034 0.0008 PRI9-010
2,3,7,8-TCDF 51207-31-9 ug/kg 14 13 93 0.042 0.00017 0.0071 0.011 1.7 0.00058 0.00058 PRI9-010
1,2,3,7,8-PeCDF 57117-41-6 ug/kg 14 11 79 0.072 0.00064 0.019 0.023 1.5 0.000031 0.00014 PRI9-010
2,3,4,7,8-PeCDF 57117-31-4 ug/kg 14 13 93 0.033 0.00009 0.0092 0.012 1.4 0.000033 0.000033 PRI9-010

1,2,3,4,7,8-HxCDF
70648-26-9

ug/kg 14 12 86 0.14 0.0006 0.046 0.055 1.4 0.00029 0.00063
PRI9-008
PRI9-010

1,2,3,6,7,8-HxCDF 57117-44-9 ug/kg 14 9 64 0.097 0.00078 0.032 0.031 1.5 0.00011 0.0046 PRI9-008
1,2,3,7,8,9-HxCDF 72918-21-9 ug/kg 14 8 57 0.0073 0.00018 0.0034 0.0029 1.4 0.000029 0.00032 PRI9-008
2,3,4,6,7,8-HxCDF 60851-34-5 ug/kg 14 11 79 0.094 0.00025 0.015 0.025 2.1 0.000035 0.000081 PRI9-008
1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/kg 14 12 86 2.3 0.0014 0.29 0.60 2.4 0.0007 0.038 PRI9-008
1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/kg 14 12 86 0.27 0.00018 0.051 0.077 1.7 0.00032 0.0055 PRI9-008
OCDF 39001-02-0 ug/kg 14 14 100 19 0.0053 2.4 5.0 2.1 PRI9-008
Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 14 14 100 0.092 0.000026 0.020 0.030 1.5 PRI9-008
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 14 14 100 0.092 0.00014 0.020 0.030 1.5 PRI9-008
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 14 14 100 3.3 0.00023 0.43 0.87 2.0 PRI9-013
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 14 14 100 3.3 0.014 0.44 0.86 2.0 PRI9-013
PCB-81 70362-50-4 ug/kg 14 4 29 0.0081 0.00022 0.0054 0.0040 1.4 0.0004 0.013 PRI9-008
PCB-77 32598-13-3 ug/kg 14 8 57 0.095 0.0028 0.029 0.027 1.5 0.00041 0.0065 PRI9-014
PCB-105 32598-14-4 ug/kg 14 10 71 2.4 0.0066 0.31 0.63 2.8 0.00034 0.00075 PRI9-014
PCB-114 74472-37-0 ug/kg 14 8 57 0.13 0.0013 0.024 0.034 2.5 0.00032 0.00077 PRI9-014
PCB-118 31508-00-6 ug/kg 14 11 79 4.6 0.0024 0.53 1.2 2.9 0.00081 0.0017 PRI9-014
PCB-123 65510-44-3 ug/kg 14 7 50 0.078 0.00061 0.018 0.020 2.3 0.00031 0.0009 PRI9-014
PCB-126 57465-28-8 ug/kg 14 5 36 0.017 0.0011 0.0070 0.0090 1.7 0.00033 0.032 PRI9-008
PCB-156 & 157 PCB156_157 ug/kg 14 10 71 0.61 0.0025 0.087 0.16 2.6 0.00028 0.00051 PRI9-014
PCB-167 52663-72-6 ug/kg 14 8 57 0.16 0.0015 0.035 0.042 2.1 0.00022 0.0026 PRI9-014
PCB-169 32774-16-6 ug/kg 14 2 14 0.0045 0.0023 0.0034 0.0019 1.2 0.000098 0.006 PRI9-009
PCB-189 39635-31-9 ug/kg 14 4 29 0.03 0.0017 0.015 0.011 1.5 0.00039 0.033 PRI9-010
Monochlorobiphenyls, Total 27323-18-8 ug/kg 14 14 100 0.3 0.0065 0.069 0.081 1.2 PRI9-013
Dichlorobiphenyls, Total 25512-42-9 ug/kg 14 12 86 0.38 0.025 0.14 0.13 1.1 0.0076 0.021 PRI9-013
Trichlorobiphenyls, Total 25323-68-6 ug/kg 14 13 93 0.78 0.0016 0.20 0.26 1.4 0.0015 0.0015 PRI9-014
Tetrachlorobiphenyls, Total 26914-33-0 ug/kg 14 14 100 11 0.0012 1.0 2.9 2.8 PRI9-014
Pentachlorobiphenyls, Total 25429-29-2 ug/kg 14 14 100 27 0.0016 2.4 7.1 3.0 PRI9-014
Hexachlorobiphenyls, Total 26601-64-9 ug/kg 14 14 100 10 0.00089 1.1 2.6 2.5 PRI9-014
Heptachlorobiphenyls, Total 28655-71-2 ug/kg 14 14 100 1.3 0.00041 0.34 0.50 1.5 PRI9-010
Octachlorobiphenyls, Total 55722-26-4 ug/kg 14 14 100 2.2 0.0019 0.46 0.71 1.6 PRI9-008
Nonachlorobiphenyls, Total 53742-07-7 ug/kg 14 14 100 6 0.011 1.1 1.7 1.5 PRI9-008
Decachlorobiphenyl (PCB-209) 2051-24-3 ug/kg 14 14 100 63 0.29 16 20 1.3 PRI9-008
Total PCBs 1336-36-3 ug/kg 14 14 100 79 0.36 22 29 1.3 PRI9-008
Total Aluminum 7429-90-5 ug/kg 14 14 100 15,000,000 960,000 5,100,000 4,300,000 0.85 PRI9-012
Total Antimony 7440-36-0 ug/kg 14 4 29 2,100 160 720 500 1.3 130 340 PRI9-014
Total Arsenic 7440-38-2 ug/kg 14 12 86 10,000 340 2,600 2,700 1.2 470 510 PRI9-014
Total Barium 7440-39-3 ug/kg 14 14 100 840,000 25,000 180,000 220,000 1.2 PRI9-008
Total Beryllium 7440-41-7 ug/kg 14 14 100 200,000 59 24,000 55,000 2.3 PRI9-003
Total Cadmium 7440-43-9 ug/kg 14 5 36 480 230 350 130 0.66 66 170 PRI9-012
Total Calcium 7440-70-2 ug/kg 14 14 100 87,000,000 37,000,000 61,000,000 19,000,000 0.30 PRI9-012
Total Chromium 7440-47-3 ug/kg 14 14 100 59,000 4,100 17,000 14,000 0.84 PRI9-013
Total Cobalt 7440-48-4 ug/kg 14 14 100 24,000 460 6,600 7,100 1.1 PRI9-013
Total Copper 7440-50-8 ug/kg 14 14 100 140,000 1,900 28,000 37,000 1.3 PRI9-014
Total Iron 7439-89-6 ug/kg 14 14 100 68,000,000 2,300,000 31,000,000 24,000,000 0.78 PRI9-009
Total Lead 7439-92-1 ug/kg 14 14 100 69,000 1,300 20,000 24,000 1.2 PRI9-014

Total Magnesium 
7439-95-4

ug/kg 14 14 100 180,000,000 31,000,000 110,000,000 57,000,000 0.51
PRI9-003
PRI9-013

Total Manganese 7439-96-5 ug/kg 14 14 100 7,300,000 52,000 1,000,000 1,900,000 1.9 PRI9-003
Total Mercury 7439-97-6 ug/kg 14 6 43 160 13 70 42 1.1 10 15 PRI9-010
Total Molybdenum 7439-98-7 ug/kg 14 12 86 15,000 860 4,200 4,400 1.2 110 490 PRI9-014
Total Nickel 7440-02-0 ug/kg 14 14 100 190,000 2,500 78,000 67,000 0.87 PRI9-001
Total Potassium 7440-09-7 ug/kg 14 14 100 23,000,000 4,400,000 14,000,000 5,200,000 0.38 PRI9-001
Total Selenium 7782-49-2 ug/kg 14 1 7 450 450 450 91 0.37 130 340 PRI9-012
Total Silver 7440-22-4 ug/kg 14 3 21 120 99 110 25 0.32 40 100 PRI9-014
Total Sodium 7440-23-5 ug/kg 14 14 100 130,000,000 2,100,000 32,000,000 33,000,000 1.0 PRI9-011
Total Thallium 7440-28-0 ug/kg 14 1 7 180 180 180 40 0.33 66 170 PRI9-012
Total Vanadium 7440-62-2 ug/kg 14 14 100 45,000 3,400 25,000 14,000 0.55 PRI9-009
Total Zinc 7440-66-6 ug/kg 14 14 100 180,000 3,500 48,000 56,000 1.2 PRI9-014
1,1'-Biphenyl 92-52-4 ug/kg 14 0 0 27 0.11 200 280
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 14 0 0 4.0 0.11 32 44
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 14 0 0 13 0.11 99 140
2,4,5-Trichlorophenol 95-95-4 ug/kg 14 0 0 13 0.11 100 140
2,4,6-Trichlorophenol 88-06-2 ug/kg 14 0 0 15 0.12 100 140
2,4,6-Trichlorophenol (SIM Screen) 88-06-2 ug/kg 14 2 14 8.7 7.1 7.9 0.94 0.14 5.3 7.5 PRI9-014
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 14 0 0 13 0.11 96 130
2,4-Dichlorophenol 120-83-2 ug/kg 14 0 0 13 0.10 110 150
2,4-Dimethylphenol 105-67-9 ug/kg 14 0 0 28 0.11 200 290
2,4-Dinitrophenol 51-28-5 ug/kg 14 2 14 340 330 340 35 0.11 260 370 PRI9-011
2,4-Dinitrotoluene 121-14-2 ug/kg 14 0 0 13 0.10 110 150
2,6-Dinitrotoluene 606-20-2 ug/kg 14 0 0 17 0.12 120 170
2-Chloronaphthalene 91-58-7 ug/kg 14 0 0 13 0.11 98 140
2-Chlorophenol 95-57-8 ug/kg 14 0 0 13 0.10 110 150
2-Methylphenol 95-48-7 ug/kg 14 0 0 9.3 0.11 70 99
2-Nitroaniline 88-74-4 ug/kg 14 0 0 15 0.12 100 140
2-Nitrophenol 88-75-5 ug/kg 14 0 0 13 0.11 99 140
3,3'-Dichlorobenzidine 91-94-1 ug/kg 14 0 0 15 0.11 110 160
3-Nitroaniline 99-09-2 ug/kg 14 0 0 28 0.11 200 290
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 14 0 0 13 0.11 98 140
4-Bromophenyl-phenylether 101-55-3 ug/kg 14 0 0 16 0.13 100 150
4-Chloro-3-methylphenol 59-50-7 ug/kg 14 0 0 17 0.13 110 160
4-Chloroaniline 106-47-8 ug/kg 14 0 0 9.3 0.11 70 99
4-Chlorophenyl-phenylether 7005-72-3 ug/kg 14 0 0 15 0.11 110 160
3 & 4 Methylphenol 15831-10-4 ug/kg 14 0 0 53 0.11 400 560
4-Nitroaniline 100-01-6 ug/kg 14 0 0 13 0.10 110 150
4-Nitrophenol 100-02-7 ug/kg 14 0 0 45 0.11 340 480
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Table 6-4
Prevalence Table for Solids Sample Analysis – PRI-9 Smut Area
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
Acetophenone 98-86-2 ug/kg 14 2 14 55 38 47 6.2 0.17 30 40 PRI9-009
Benzaldehyde 100-52-7 ug/kg 14 0 0 27 0.11 200 280
Benzylbutylphthalate 85-68-7 ug/kg 14 0 0 13 0.095 120 160
Bis(2-chloroethoxy)methane 111-91-1 ug/kg 14 0 0 13 0.10 110 150
bis(2-Chloroethyl) ether 111-44-4 ug/kg 14 0 0 13 0.11 98 140
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 14 0 0 17 0.12 120 170
Carbazole 86-74-8 ug/kg 14 0 0 13 0.095 120 160
Dibenzofuran 132-64-9 ug/kg 14 0 0 15 0.12 100 150
Diethyl phthalate 84-66-2 ug/kg 14 0 0 14 0.10 110 150
Dimethylphthalate 131-11-3 ug/kg 14 0 0 13 0.10 110 150
Di-n-butylphthalate 84-74-2 ug/kg 14 0 0 16 0.11 120 170
Di-n-octylphthalate 117-84-0 ug/kg 14 1 7 140 140 140 15 0.11 120 170 PRI9-010
Hexachlorobenzene 118-74-1 ug/kg 14 1 7 320 320 320 53 0.38 110 150 PRI9-013
Hexachlorobenzene (SIM Screen) 118-74-1 ug/kg 14 9 64 240 9.4 53 63 1.8 2.7 3.5 PRI9-013
Hexachlorobutadiene 87-68-3 ug/kg 14 0 0 13 0.11 99 140
Hexachlorobutadiene (SIM Screen) 87-68-3 ug/kg 14 0 0 0.58 0.11 4.5 6.3
Hexachlorocyclopentadiene 77-47-4 ug/kg 14 0 0 10 0.12 75 110
Hexachloroethane 67-72-1 ug/kg 14 0 0 13 0.11 98 140
Isophorone 78-59-1 ug/kg 14 0 0 15 0.11 110 160
Nitrobenzene 98-95-3 ug/kg 14 0 0 12 0.11 92 130
N-Nitrosodimethylamine 62-75-9 ug/kg 14 0 0 14 0.097 120 160
n-Nitrosodimethylamine (SIM Screen) 62-75-9 ug/kg 14 0 0 14 0.097 120 160
N-Nitroso-di-n-propylamine 621-64-7 ug/kg 14 0 0 15 0.12 100 140
N-Nitrosodiphenylamine 86-30-6 ug/kg 14 0 0 15 0.12 100 150
Pentachlorophenol 87-86-5 ug/kg 14 1 7 280 280 280 56 0.62 62 87 PRI9-011
Pentachlorophenol (SIM Screen) 87-86-5 ug/kg 14 2 14 520 130 330 130 1.7 29 41 PRI9-011
Phenol 108-95-2 ug/kg 14 0 0 13 0.11 100 140
2-Methylnaphthalene 91-57-6 ug/kg 14 9 64 6 0.82 2.3 1.6 0.93 0.48 0.66 PRI9-013
Acenaphthene 83-32-9 ug/kg 14 0 0 0.080 0.12 0.52 0.78
Acenaphthylene 208-96-8 ug/kg 14 0 0 0.056 0.12 0.37 0.55
Anthracene 120-12-7 ug/kg 14 0 0 0.067 0.12 0.44 0.66
Benzo(a)anthracene 56-55-3 ug/kg 14 0 0 0.051 0.12 0.34 0.5
Benzo(a)pyrene 50-32-8 ug/kg 14 0 0 0.065 0.12 0.45 0.66
Benzo(b)fluoranthene 205-99-2 ug/kg 14 0 0 0.086 0.12 0.56 0.84
Benzo(g,h,i)perylene 191-24-2 ug/kg 14 0 0 0.18 0.13 1.1 1.7
Benzo(k)fluoranthene 207-08-9 ug/kg 14 0 0 0.14 0.13 0.85 1.3
Chrysene 218-01-9 ug/kg 14 2 14 0.74 0.57 0.66 0.090 0.18 0.39 0.58 PRI9-008
Dibenzo(a,h)anthracene 53-70-3 ug/kg 14 0 0 0.21 0.13 1.3 2
Fluoranthene 206-44-0 ug/kg 14 2 14 0.66 0.56 0.61 0.088 0.20 0.33 0.46 PRI9-008
Fluorene 86-73-7 ug/kg 14 0 0 0.082 0.12 0.55 0.81
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 14 0 0 0.082 0.12 0.53 0.8
Naphthalene 91-20-3 ug/kg 14 12 86 3.3 0.43 1.5 0.91 0.67 0.34 0.4 PRI9-013
Phenanthrene 85-01-8 ug/kg 14 7 50 4.8 0.55 2.0 1.3 0.92 0.45 2.6 PRI9-008
Pyrene 129-00-0 ug/kg 14 2 14 0.88 0.67 0.78 0.12 0.24 0.39 0.54 PRI9-008
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 14 13 93 9.3 0.73 4.1 3.0 0.79 0.55 0.55 PRI9-013
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 14 13 93 11 2.3 5.6 3.1 0.57 1.6 1.6 PRI9-013
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 14 3 21 2.3 0.57 1.4 0.41 0.26 1.3 1.9 PRI9-008
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 14 3 21 5.8 4 5.1 0.75 0.18 3.1 4.4 PRI9-008
Perchlorate 14797-73-0 ug/kg 14 0 0 63 0.54 24 270
Total Organic Carbon TOC g/kg 14 7 50 50 5.2 20 16 1.5 1.7 2.3 PRI9-001
pH PH25 pH units 14 14 100 9.9 8.86 9.3 0.29 0.031 PRI9-013
Cyanide, Total 74-90-8 ug/kg 14 4 29 1,000 260 660 230 0.56 250 340 PRI9-003

Notes:
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = No results PCB = Polychlorinated biphenyl 
g/kg = Grams per kilograms PeCDD = Pentachlorodibenzo-p-dioxin
HpCDD = Heptachlorodibenzo-p-dioxin PeCDF = Pentachlorodienzofuran
HpCDF = Heptachlorodibenzofuran pH = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran TCDD = Tetrachlorodibenzodioxin
OCDD = Octachlorodibenzo-p-dioxin TCDF = Tetrachlorodienzofuran
OCDF = Octachlorodienzofuran TEQ = Toxicity equivalence 
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Table 6-5
Prevalence Table for Solids Sample Analysis – PRI-10 Barium Sulfate Area
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units

Number 
of 

Samples
Number of 
Detections

Frequency 
of Detection 

(percent)
Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficien
t of 

Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit

Location with 
Maximum 
Detection

2,3,7,8-TCDD 1746-01-6 ug/kg 19 0 0 0.000082 0.86 0.000018 0.00039
1,2,3,7,8-PeCDD 40321-76-4 ug/kg 19 0 0 0.00017 0.87 0.000036 0.00075
1,2,3,4,7,8-HxCDD 39227-28-6 ug/kg 19 0 0 0.00023 1.0 0.00005 0.001
1,2,3,6,7,8-HxCDD 57653-85-7 ug/kg 19 3 16 0.0029 0.00021 0.0013 0.00066 1.8 0.000035 0.001 PRI10-008
1,2,3,7,8,9-HxCDD 19408-74-3 ug/kg 19 2 11 0.003 0.00017 0.0016 0.00068 1.9 0.000036 0.00089 PRI10-008
1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/kg 19 13 68 0.018 0.0003 0.0027 0.0041 2.1 0.000081 0.00052 PRI10-008
OCDD 3268-87-9 ug/kg 19 13 68 0.067 0.00028 0.0091 0.015 2.1 0.0006 0.006 PRI10-008
2,3,7,8-TCDF 51207-31-9 ug/kg 19 9 47 0.003 0.00023 0.00090 0.00068 1.1 0.000085 0.0012 PRI10-008
1,2,3,7,8-PeCDF 57117-41-6 ug/kg 19 10 53 0.0067 0.00022 0.0015 0.0015 1.5 0.00015 0.0014 PRI10-008
2,3,4,7,8-PeCDF 57117-31-4 ug/kg 19 6 32 0.0036 0.00016 0.0012 0.00086 1.3 0.000086 0.0014 PRI10-008
1,2,3,4,7,8-HxCDF 70648-26-9 ug/kg 19 10 53 0.013 0.00056 0.0034 0.0031 1.4 0.000055 0.0019 PRI10-008
1,2,3,6,7,8-HxCDF 57117-44-9 ug/kg 19 10 53 0.0077 0.00015 0.0021 0.0020 1.3 0.000049 0.0026 PRI10-008
1,2,3,7,8,9-HxCDF 72918-21-9 ug/kg 19 0 0 0.00044 1.5 0.000041 0.0018
2,3,4,6,7,8-HxCDF 60851-34-5 ug/kg 19 8 42 0.0031 0.00032 0.0010 0.00076 1.2 0.00004 0.0017 PRI10-008
1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/kg 19 13 68 0.078 0.00018 0.016 0.019 1.6 0.0002 0.01 PRI10-008
1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/kg 19 10 53 0.021 0.00012 0.0046 0.0051 1.8 0.000083 0.0033 PRI10-008
OCDF 39001-02-0 ug/kg 19 18 95 2 0.001 0.23 0.46 2.1 0.016 0.016 PRI10-008
Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 19 19 100 0.0064 0.000001 0.00078 0.0015 2.0 PRI10-008
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 19 19 100 0.0072 0.00018 0.0011 0.0016 1.5 PRI10-008
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 19 19 100 0.11 0.00000035 0.015 0.033 2.3 PRI10-008
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 19 19 100 0.11 0.013 0.026 0.028 1.1 PRI10-008
PCB-81 70362-50-4 ug/kg 19 0 0 0.00061 1.1 0.00011 0.0029
PCB-77 32598-13-3 ug/kg 19 9 47 0.025 0.00054 0.0048 0.0057 2.1 0.00033 0.0026 PRI10-008
PCB-105 32598-14-4 ug/kg 19 11 58 0.32 0.00077 0.042 0.075 3.0 0.00021 0.0062 PRI10-008
PCB-114 74472-37-0 ug/kg 19 4 21 0.018 0.00055 0.0062 0.0042 2.7 0.000088 0.0009 PRI10-008
PCB-118 31508-00-6 ug/kg 19 14 74 0.52 0.00055 0.054 0.12 3.0 0.00027 0.0037 PRI10-008
PCB-123 65510-44-3 ug/kg 19 2 11 0.012 0.0042 0.0081 0.0028 2.4 0.000091 0.00089 PRI10-008
PCB-126 57465-28-8 ug/kg 19 2 11 0.00047 0.00028 0.00038 0.0020 1.9 0.00012 0.0088 PRI10-010
PCB-156 & 157 PCB156_157 ug/kg 19 11 58 0.083 0.00033 0.011 0.019 2.9 0.0002 0.00064 PRI10-008
PCB-167 52663-72-6 ug/kg 19 10 53 0.027 0.00029 0.0041 0.0062 2.8 0.00014 0.00035 PRI10-008
PCB-169 32774-16-6 ug/kg 19 1 5 0.0004 0.0004 0.00040 0.00052 1.2 0.00005 0.0024 PRI10-010
PCB-189 39635-31-9 ug/kg 19 4 21 0.0077 0.0016 0.0037 0.0018 1.6 0.00013 0.0008 PRI10-008
Monochlorobiphenyls, Total 27323-18-8 ug/kg 19 19 100 0.012 0.0023 0.0052 0.0028 0.54 PRI10-008
Dichlorobiphenyls, Total 25512-42-9 ug/kg 19 14 74 0.037 0.007 0.016 0.0085 0.63 0.0053 0.0077 PRI10-008
Trichlorobiphenyls, Total 25323-68-6 ug/kg 19 18 95 0.18 0.0017 0.022 0.042 2.0 0.00099 0.00099 PRI10-008
Tetrachlorobiphenyls, Total 26914-33-0 ug/kg 19 19 100 1.1 0.0016 0.086 0.25 3.0 PRI10-008
Pentachlorobiphenyls, Total 25429-29-2 ug/kg 19 19 100 2.7 0.0013 0.21 0.63 3.0 PRI10-008
Hexachlorobiphenyls, Total 26601-64-9 ug/kg 19 18 95 1.4 0.00067 0.12 0.32 2.8 0.00049 0.00049 PRI10-008
Heptachlorobiphenyls, Total 28655-71-2 ug/kg 19 18 95 0.43 0.00028 0.048 0.098 2.2 0.00051 0.00051 PRI10-008
Octachlorobiphenyls, Total 55722-26-4 ug/kg 19 15 79 0.41 0.0033 0.062 0.095 1.9 0.00025 0.00039 PRI10-008
Nonachlorobiphenyls, Total 53742-07-7 ug/kg 19 18 95 1.1 0.00074 0.14 0.25 2.0 0.00031 0.00031 PRI10-008
Decachlorobiphenyl (PCB-209) 2051-24-3 ug/kg 19 19 100 34 0.01 2.9 7.9 2.7 PRI10-008
Total PCBs 1336-36-3 ug/kg 19 19 100 42 0.019 3.6 9.8 2.7 PRI10-008
Total Aluminum 7429-90-5 ug/kg 19 19 100 17000000 460000 9,300,000 4,200,000 0.45 PRI10-011
Total Antimony 7440-36-0 ug/kg 19 5 26 560 440 490 120 0.34 180 450 PRI10-002
Total Arsenic 7440-38-2 ug/kg 19 19 100 13000 2000 7,100 2,800 0.39 PRI10-002
Total Barium 7440-39-3 ug/kg 19 19 100 4000000 120000 540,000 860,000 1.6 PRI10-008
Total Beryllium 7440-41-7 ug/kg 19 19 100 7400 26 940 1,600 1.7 PRI10-008
Total Cadmium 7440-43-9 ug/kg 19 18 95 340 90 230 73 0.32 91 91 PRI10-010
Total Calcium 7440-70-2 ug/kg 19 19 100 320000000 86000000 150,000,000 63,000,000 0.42 PRI10-008
Total Chromium 7440-47-3 ug/kg 19 19 100 18000 940 11,000 5,000 0.44 PRI10-007
Total Cobalt 7440-48-4 ug/kg 19 19 100 6600 980 3,900 1,600 0.42 PRI10-002
Total Copper 7440-50-8 ug/kg 19 19 100 22000 890 11,000 5,400 0.48 PRI10-008
Total Iron 7439-89-6 ug/kg 19 19 100 17000000 940000 10,000,000 4,500,000 0.45 PRI10-007
Total Lead 7439-92-1 ug/kg 19 19 100 18000 1900 9,300 3,900 0.42 PRI10-008
Total Magnesium 7439-95-4 ug/kg 19 19 100 120000000 16000000 35,000,000 25,000,000 0.69 PRI10-008
Total Manganese 7439-96-5 ug/kg 19 19 100 1200000 170000 340,000 230,000 0.67 PRI10-008

Total Mercury 
7439-97-6

ug/kg 19 10 53 22 11 18 4.5 0.32 9.1 12
PRI10-006
PRI10-008

Total Molybdenum 7439-98-7 ug/kg 19 9 47 970 280 630 270 0.62 35 450 PRI10-003

Total Nickel 
7440-02-0

ug/kg 19 19 100 16000 2300 11,000 4,000 0.38
PRI10-002
PRI10-007

Total Potassium 7440-09-7 ug/kg 19 19 100 16000000 460000 6,700,000 3,800,000 0.57 PRI10-007
Total Selenium 7782-49-2 ug/kg 19 14 74 380 240 310 67 0.24 160 240 PRI10-003
Total Silver 7440-22-4 ug/kg 19 5 26 88 50 68 9.4 0.14 52 76 PRI10-009
Total Sodium 7440-23-5 ug/kg 19 19 100 14000000 2700000 8,200,000 2,800,000 0.34 PRI10-002
Total Thallium 7440-28-0 ug/kg 19 0 0 23 0.20 81 170
Total Vanadium 7440-62-2 ug/kg 19 19 100 36000 7700 22,000 6,400 0.30 PRI10-002
Total Zinc 7440-66-6 ug/kg 19 19 100 84000 2600 40,000 22,000 0.55 PRI10-008
1,1'-Biphenyl 92-52-4 ug/kg 19 0 0 14 0.069 190 240
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 19 0 0 2.3 0.071 30 38
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 19 0 0 7.7 0.075 93 120
2,4,5-Trichlorophenol 95-95-4 ug/kg 19 0 0 7.5 0.073 95 120
2,4,6-Trichlorophenol 88-06-2 ug/kg 19 0 0 7.4 0.071 96 120
2,4,6-Trichlorophenol (SIM Screen) 88-06-2 ug/kg 19 0 0 0.40 0.073 5 6.5
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 19 0 0 6.9 0.071 90 120
2,4-Dichlorophenol 120-83-2 ug/kg 19 0 0 8.1 0.073 100 130
2,4-Dimethylphenol 105-67-9 ug/kg 19 0 0 16 0.076 190 250
2,4-Dinitrophenol 51-28-5 ug/kg 19 0 0 18 0.066 240 310
2,4-Dinitrotoluene 121-14-2 ug/kg 19 0 0 8.1 0.073 100 130
2,6-Dinitrotoluene 606-20-2 ug/kg 19 0 0 9.5 0.077 110 150
2-Chloronaphthalene 91-58-7 ug/kg 19 0 0 7.8 0.077 92 120
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Table 6-5
Prevalence Table for Solids Sample Analysis – PRI-10 Barium Sulfate Area
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units

Number 
of 

Samples
Number of 
Detections

Frequency 
of Detection 

(percent)
Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficien
t of 

Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit

Location with 
Maximum 
Detection

2-Chlorophenol 95-57-8 ug/kg 19 0 0 8.5 0.077 100 130
2-Methylphenol 95-48-7 ug/kg 19 0 0 5.1 0.071 66 85
2-Nitroaniline 88-74-4 ug/kg 19 0 0 7.4 0.071 96 120
2-Nitrophenol 88-75-5 ug/kg 19 0 0 7.7 0.075 93 120
3,3'-Dichlorobenzidine 91-94-1 ug/kg 19 0 0 9.5 0.081 110 140
3-Nitroaniline 99-09-2 ug/kg 19 0 0 16 0.076 190 250
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 19 0 0 7.8 0.077 92 120
4-Bromophenyl-phenylether 101-55-3 ug/kg 19 0 0 7.3 0.070 97 120
4-Chloro-3-methylphenol 59-50-7 ug/kg 19 0 0 9.0 0.079 100 140
4-Chloroaniline 106-47-8 ug/kg 19 0 0 5.1 0.071 66 85
4-Chlorophenyl-phenylether 7005-72-3 ug/kg 19 0 0 9.6 0.082 110 140
3 & 4 Methylphenol 15831-10-4 ug/kg 19 0 0 30 0.072 380 490
4-Nitroaniline 100-01-6 ug/kg 19 0 0 8.5 0.077 100 130
4-Nitrophenol 100-02-7 ug/kg 19 0 0 25 0.072 320 410
Acetophenone 98-86-2 ug/kg 19 1 5 38 38 38 3.8 0.12 28 40 PRI10-010
Benzaldehyde 100-52-7 ug/kg 19 0 0 14 0.069 190 240
Benzylbutylphthalate 85-68-7 ug/kg 19 0 0 9.6 0.081 110 140
Bis(2-chloroethoxy)methane 111-91-1 ug/kg 19 0 0 8.5 0.077 100 130
bis(2-Chloroethyl) ether 111-44-4 ug/kg 19 0 0 7.8 0.077 92 120
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 19 4 21 180 150 170 21 0.16 110 140 PRI10-008
Carbazole 86-74-8 ug/kg 19 0 0 9.6 0.081 110 140
Dibenzofuran 132-64-9 ug/kg 19 0 0 8.4 0.078 98 130
Diethyl phthalate 84-66-2 ug/kg 19 0 0 7.9 0.070 100 130
Dimethylphthalate 131-11-3 ug/kg 19 0 0 9.6 0.089 99 130
Di-n-butylphthalate 84-74-2 ug/kg 19 0 0 8.1 0.067 110 140
Di-n-octylphthalate 117-84-0 ug/kg 19 0 0 8.1 0.067 110 140
Hexachlorobenzene 118-74-1 ug/kg 19 0 0 8.1 0.073 100 130
Hexachlorobenzene (SIM Screen) 118-74-1 ug/kg 19 3 16 9.6 7.2 8.2 2.1 0.59 2.5 3.2 PRI10-008
Hexachlorobutadiene 87-68-3 ug/kg 19 0 0 7.7 0.075 93 120
Hexachlorobutadiene (SIM Screen) 87-68-3 ug/kg 19 0 0 0.34 0.073 4.2 5.4
Hexachlorocyclopentadiene 77-47-4 ug/kg 19 0 0 5.5 0.071 71 91
Hexachloroethane 67-72-1 ug/kg 19 0 0 7.8 0.077 92 120
Isophorone 78-59-1 ug/kg 19 0 0 9.6 0.082 110 140
Nitrobenzene 98-95-3 ug/kg 19 0 0 6.4 0.068 87 110
N-Nitrosodimethylamine 62-75-9 ug/kg 19 0 0 9.1 0.076 110 140
n-Nitrosodimethylamine (SIM Screen) 62-75-9 ug/kg 19 0 0 9.1 0.076 110 140
N-Nitroso-di-n-propylamine 621-64-7 ug/kg 19 0 0 7.4 0.071 96 120
N-Nitrosodiphenylamine 86-30-6 ug/kg 19 0 0 8.4 0.078 98 130
Pentachlorophenol 87-86-5 ug/kg 19 0 0 4.5 0.072 58 75
Pentachlorophenol (SIM Screen) 87-86-5 ug/kg 19 1 5 47 47 47 4.5 0.14 27 35 PRI10-011
Phenol 108-95-2 ug/kg 19 0 0 7.5 0.073 95 120
2-Methylnaphthalene 91-57-6 ug/kg 19 1 5 0.92 0.92 0.92 0.10 0.19 0.45 0.66 PRI10-008
Acenaphthene 83-32-9 ug/kg 19 0 0 0.070 0.12 0.49 0.75
Acenaphthylene 208-96-8 ug/kg 19 0 0 0.050 0.12 0.35 0.53
Anthracene 120-12-7 ug/kg 19 0 0 0.059 0.12 0.42 0.63
Benzo(a)anthracene 56-55-3 ug/kg 19 0 0 0.043 0.11 0.32 0.48
Benzo(a)pyrene 50-32-8 ug/kg 19 0 0 0.059 0.12 0.42 0.64
Benzo(b)fluoranthene 205-99-2 ug/kg 19 0 0 0.076 0.12 0.53 0.81
Benzo(g,h,i)perylene 191-24-2 ug/kg 19 0 0 0.15 0.12 1.1 1.6
Benzo(k)fluoranthene 207-08-9 ug/kg 19 0 0 0.12 0.13 0.8 1.2
Chrysene 218-01-9 ug/kg 19 0 0 0.051 0.12 0.37 0.55
Dibenzo(a,h)anthracene 53-70-3 ug/kg 19 0 0 0.18 0.12 1.3 1.9
Fluoranthene 206-44-0 ug/kg 19 3 16 0.77 0.35 0.50 0.10 0.26 0.31 0.47 PRI10-004
Fluorene 86-73-7 ug/kg 19 0 0 0.072 0.12 0.52 0.78
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 19 0 0 0.070 0.12 0.5 0.76
Naphthalene 91-20-3 ug/kg 19 1 5 0.49 0.49 0.49 0.085 0.20 0.32 0.63 PRI10-012
Phenanthrene 85-01-8 ug/kg 19 13 68 1.3 0.41 0.67 0.31 0.47 0.37 1.4 PRI10-013
Pyrene 129-00-0 ug/kg 19 1 5 0.92 0.92 0.92 0.12 0.26 0.37 0.56 PRI10-004
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 19 14 74 1.3 0.41 0.73 0.26 0.38 0.52 0.75 PRI10-013
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 19 14 74 3.2 1.8 2.3 0.46 0.22 1.5 2.2 PRI10-008
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 19 3 16 1.7 0.35 0.81 0.41 0.29 1.3 1.9 PRI10-004
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 19 3 16 4.9 3.5 4.0 0.52 0.15 3 4.5 PRI10-004
1,4-Dioxane 123-91-1 ug/kg 5 0 0 12 0.19 47 74
1,1-Dichloroethane 75-34-3 ug/kg 5 0 0 0.088 0.19 0.35 0.55
1,1-Dichloroethene 75-35-4 ug/kg 5 0 0 0.080 0.19 0.31 0.49
1,2-Dibromo-3-chloropropane 96-12-8 ug/kg 5 0 0 0.27 0.19 1.1 1.7
1,2-Dibromoethane 106-93-4 ug/kg 5 0 0 0.082 0.19 0.32 0.51
1,2-Dichlorobenzene 95-50-1 ug/kg 5 0 0 0.19 0.19 0.77 1.2
1,2-Dichloroethane 107-06-2 ug/kg 5 0 0 0.23 0.20 0.88 1.4
cis-1,2-Dichloroethene 156-59-2 ug/kg 5 0 0 0.26 0.18 1.1 1.7
trans-1,2-Dichloroethene 156-60-5 ug/kg 5 0 0 0.12 0.19 0.46 0.72
1,2-Dichloropropane 78-87-5 ug/kg 5 0 0 0.18 0.19 0.72 1.1
1,3-Dichlorobenzene 541-73-1 ug/kg 5 0 0 0.092 0.19 0.36 0.57
cis-1,3-Dichloropropene 10061-01-5 ug/kg 5 0 0 0.19 0.19 0.77 1.2
trans-1,3-Dichloropropene 10061-02-6 ug/kg 5 0 0 0.22 0.19 0.9 1.4
1,4-Dichlorobenzene 106-46-7 ug/kg 5 0 0 0.25 0.20 0.94 1.5
1,1,1-Trichloroethane 71-55-6 ug/kg 5 0 0 0.11 0.19 0.43 0.68
1,1,2-Trichloroethane 79-00-5 ug/kg 5 0 0 0.13 0.19 0.53 0.84
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 76-13-1 ug/kg 5 0 0 0.26 0.20 1 1.6
1,2,3-Trichlorobenzene 87-61-6 ug/kg 5 0 0 0.22 0.19 0.9 1.4
1,2,4-Trichlorobenzene 120-82-1 ug/kg 5 0 0 0.22 0.19 0.9 1.4
1,1,2,2-Tetrachloroethane 79-34-5 ug/kg 5 0 0 0.21 0.20 0.82 1.3
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Table 6-5
Prevalence Table for Solids Sample Analysis – PRI-10 Barium Sulfate Area
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units

Number 
of 

Samples
Number of 
Detections

Frequency 
of Detection 

(percent)
Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation
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Location with 
Maximum 
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2-Butanone 78-93-3 ug/kg 5 3 60 17 8 13 6.6 0.78 1.7 2.5 PRI10-008
2-Hexanone 591-78-6 ug/kg 5 0 0 0.23 0.20 0.89 1.4
4-Methyl-2-pentanone 108-10-1 ug/kg 5 0 0 0.27 0.19 1.1 1.7
Acetone 67-64-1 ug/kg 5 2 40 86 65 76 38 1.0 1.7 22 PRI10-008
Benzene 71-43-2 ug/kg 5 0 0 0.080 0.19 0.31 0.49
Bromochloromethane 74-97-5 ug/kg 5 2 40 4.7 1.9 3.3 1.4 0.66 1.1 1.6 PRI10-008
Bromodichloromethane 75-27-4 ug/kg 5 2 40 2.3 1.2 1.8 0.64 0.53 0.64 1 PRI10-008
Bromoform 75-25-2 ug/kg 5 1 20 1.4 1.4 1.4 0.35 0.43 0.48 0.76 PRI10-008
Bromomethane 74-83-9 ug/kg 5 0 0 0.27 0.20 1 1.6
Carbon disulfide 75-15-0 ug/kg 5 0 0 2.6 1.4 0.59 6.6
Carbon tetrachloride 56-23-5 ug/kg 5 0 0 0.16 0.19 0.64 1
Chlorobenzene 108-90-7 ug/kg 5 0 0 0.088 0.19 0.35 0.55
Cyclohexane 110-82-7 ug/kg 5 0 0 0.79 0.19 3.2 5
Dibromochloromethane 124-48-1 ug/kg 5 2 40 1.9 1.3 1.6 0.73 0.86 0.25 0.4 PRI10-008
Chloroethane 75-00-3 ug/kg 5 0 0 0.14 0.20 0.54 0.86
Chloroform 67-66-3 ug/kg 5 4 80 16 1.5 7.3 6.8 1.2 0.31 0.31 PRI10-008
Chloromethane 74-87-3 ug/kg 5 0 0 0.15 0.19 0.6 0.95
Dichlorodifluoromethane (Freon-12) 75-71-8 ug/kg 5 0 0 0.26 0.18 1.1 1.7
Ethyl benzene 100-41-4 ug/kg 5 0 0 0.11 0.20 0.41 0.65
Isopropylbenzene 98-82-8 ug/kg 5 0 0 0.16 0.20 0.62 0.99
Methyl tertbutyl ether (MTBE) 1634-04-4 ug/kg 5 0 0 0.18 0.19 0.72 1.1
Dichloromethane (Methylene chloride) 75-09-2 ug/kg 5 1 20 3.2 3.2 3.2 0.85 0.49 1 1.6 PRI10-008
Styrene 100-42-5 ug/kg 5 0 0 0.096 0.20 0.37 0.59
Tetrachloroethene 127-18-4 ug/kg 5 0 0 0.20 0.21 0.73 1.2
Toluene 108-88-3 ug/kg 5 0 0 0.20 0.21 0.73 1.2
Trichloroethene 79-01-6 ug/kg 5 0 0 0.18 0.19 0.72 1.1
Trichlorofluoromethane (Freon-11) 75-69-4 ug/kg 5 0 0 0.11 0.20 0.41 0.65
Vinyl chloride 75-01-4 ug/kg 5 0 0 0.11 0.19 0.43 0.68
o-Xylene 95-47-6 ug/kg 5 0 0 0.10 0.19 0.4 0.63
m,p Xylenes 179601-23-1 ug/kg 5 0 0 0.23 0.18 0.97 1.5
Perchlorate 14797-73-0 ug/kg 19 0 0 1.8 0.074 22 29
Total Organic Carbon TOC g/kg 19 8 42 8.9 4.2 6.1 2.3 0.60 1.7 3.9 PRI10-008
pH PH25 pH units 19 19 100 9.66 6.98 8.4 0.62 0.074 PRI10-008
Cyanide, Total 74-90-8 ug/kg 19 1 5 0.27 0.27 0.27 0.017 0.066 0.23 0.3 PRI10-008

Notes:
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = No results PCB = Polychlorinated biphenyl 
g/kg = Grams per kilograms PeCDD = Pentachlorodibenzo-p-dioxin
HpCDD = Heptachlorodibenzo-p-dioxin PeCDF = Pentachlorodienzofuran
HpCDF = Heptachlorodibenzofuran pH = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran TCDD = Tetrachlorodibenzodioxin
OCDD = Octachlorodibenzo-p-dioxin TCDF = Tetrachlorodienzofuran
OCDF = Octachlorodienzofuran TEQ = Toxicity equivalence 
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Table 6-6
Prevalence Table for Solids Sample Analysis – PRI-11 ATI Titanium Plant and US Magnesium Parking Lots
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2,3,7,8-TCDD ug/kg 14 0 0 0.00010 0.65 0.000032 0.0004
1,2,3,7,8-PeCDD ug/kg 14 2 14 0.00034 0.00021 0.00028 0.00015 0.53 0.000053 0.00059 PRI11-001
1,2,3,4,7,8-HxCDD ug/kg 14 2 14 0.000094 0.000078 0.000086 0.00019 0.73 0.000033 0.00058 PRI11-001
1,2,3,6,7,8-HxCDD ug/kg 14 4 29 0.0017 0.00017 0.00080 0.00045 1.0 0.000026 0.00096 PRI11-003
1,2,3,7,8,9-HxCDD ug/kg 14 3 21 0.0013 0.00012 0.00058 0.00032 0.87 0.000041 0.00065 PRI11-003
1,2,3,4,6,7,8-HpCDD ug/kg 14 13 93 0.02 0.0013 0.0064 0.0055 0.91 0.00043 0.00043 PRI11-003
OCDD ug/kg 14 12 86 0.13 0.0056 0.045 0.038 0.99 0.002 0.0049 PRI11-003
2,3,7,8-TCDF ug/kg 14 13 93 0.0039 0.00024 0.0014 0.0011 0.78 0.0018 0.0018 PRI11-004
1,2,3,7,8-PeCDF ug/kg 14 6 43 0.0045 0.00047 0.0017 0.0015 0.91 0.0002 0.0041 PRI11-004
2,3,4,7,8-PeCDF ug/kg 14 8 57 0.0035 0.00032 0.0017 0.0011 0.97 0.000095 0.00079 PRI11-003
1,2,3,4,7,8-HxCDF ug/kg 14 13 93 0.015 0.001 0.0056 0.0048 0.92 0.00046 0.00046 PRI11-003
1,2,3,6,7,8-HxCDF ug/kg 14 14 100 0.01 0.00032 0.0036 0.0032 0.89 PRI11-003
1,2,3,7,8,9-HxCDF ug/kg 14 0 0 0.00035 0.90 0.000032 0.00096
2,3,4,6,7,8-HxCDF ug/kg 14 11 79 0.0055 0.00048 0.0024 0.0017 0.88 0.00017 0.00059 PRI11-003
1,2,3,4,6,7,8-HpCDF ug/kg 14 13 93 0.15 0.0033 0.049 0.046 1.00 0.01 0.01 PRI11-003
1,2,3,4,7,8,9-HpCDF ug/kg 14 11 79 0.022 0.00055 0.0080 0.0073 1.1 0.00074 0.0058 PRI11-012
OCDF ug/kg 14 14 100 3 0.044 0.75 0.96 1.3 PRI11-005
Calculated TEQ (ND=0), Mammalian ug/kg 14 14 100 0.017 0.00011 0.0031 0.0044 1.4 PRI11-003
Calculated TEQ (ND=1/2 DL), Mammalian ug/kg 14 14 100 0.018 0.00024 0.0035 0.0046 1.3 PRI11-003
Calculated TEQ (ND=0), Avian ug/kg 14 14 100 0.72 0.0011 0.12 0.23 1.9 PRI11-003
Calculated TEQ (ND=1/2 DL), Avian ug/kg 14 14 100 0.72 0.014 0.13 0.23 1.8 PRI11-003
PCB-81 ug/kg 14 0 0 0.0021 1.8 0.00031 0.0085
PCB-77 ug/kg 14 9 64 0.29 0.0038 0.046 0.076 2.5 0.00061 0.0021 PRI11-003
PCB-105 ug/kg 14 10 71 2.2 0.001 0.23 0.59 3.6 0.00038 0.0012 PRI11-003
PCB-114 ug/kg 14 2 14 0.064 0.0005 0.032 0.017 3.3 0.00032 0.002 PRI11-003
PCB-118 ug/kg 14 12 86 3.1 0.0017 0.27 0.82 3.5 0.0011 0.0023 PRI11-003
PCB-123 ug/kg 14 1 7 0.0014 0.0014 0.0014 0.018 3.3 0.0003 0.067 PRI11-005
PCB-126 ug/kg 14 3 21 0.098 0.00061 0.034 0.026 3.2 0.00047 0.0028 PRI11-003
PCB-156 & 157 ug/kg 14 6 43 0.69 0.0012 0.12 0.18 3.5 0.00036 0.0021 PRI11-003
PCB-167 ug/kg 14 6 43 0.26 0.0008 0.046 0.069 3.5 0.00024 0.00079 PRI11-003
PCB-169 ug/kg 14 3 21 0.00057 0.00038 0.00048 0.0023 1.9 0.0002 0.0091 PRI11-012
PCB-189 ug/kg 14 3 21 0.047 0.00073 0.016 0.012 3.0 0.00027 0.0016 PRI11-003
Monochlorobiphenyls, Total ug/kg 14 10 71 0.0085 0.00065 0.0029 0.0023 1.1 0.00032 0.00068 PRI11-003
Dichlorobiphenyls, Total ug/kg 14 6 43 0.14 0.018 0.042 0.033 1.2 0.0053 0.028 PRI11-003
Trichlorobiphenyls, Total ug/kg 14 14 100 0.54 0.0016 0.049 0.14 2.9 PRI11-003
Tetrachlorobiphenyls, Total ug/kg 14 14 100 3.3 0.00071 0.28 0.87 3.1 PRI11-003
Pentachlorobiphenyls, Total ug/kg 14 14 100 20 0.0052 1.5 5.3 3.5 PRI11-003
Hexachlorobiphenyls, Total ug/kg 14 14 100 20 0.004 1.5 5.3 3.5 PRI11-003
Heptachlorobiphenyls, Total ug/kg 14 14 100 10 0.0011 0.79 2.7 3.4 0.46 0.46 PRI11-003
Octachlorobiphenyls, Total ug/kg 14 14 100 3.1 0.0041 0.30 0.81 2.7 PRI11-003
Nonachlorobiphenyls, Total ug/kg 14 14 100 1.7 0.022 0.39 0.53 1.3 PRI11-003
Decachlorobiphenyl (PCB-209) ug/kg 14 14 100 27 0.17 4.3 7.5 1.7 PRI11-005
Total PCBs ug/kg 14 14 100 73 0.21 9.1 20 2.2 PRI11-003
Total Aluminum ug/kg 14 14 100 16,000,000 4,000,000 8,300,000 3,800,000 0.46 PRI11-014
Total Antimony ug/kg 14 3 21 600 320 500 130 0.45 210 360 PRI11-014
Total Arsenic ug/kg 14 14 100 23,000 4,000 6,900 5,000 0.72 PRI11-014
Total Barium ug/kg 14 14 100 360,000 78,000 160,000 86,000 0.54 PRI11-014
Total Beryllium ug/kg 14 14 100 850 240 400 180 0.45 PRI11-014
Total Cadmium ug/kg 14 13 93 460 120 260 130 0.54 110 110 PRI11-006
Total Calcium ug/kg 14 14 100 110,000,000 42,000,000 86,000,000 19,000,000 0.22 PRI11-012
Total Chromium ug/kg 14 14 100 21,000 5,900 12,000 5,100 0.43 PRI11-014
Total Cobalt ug/kg 14 14 100 8,900 1,400 3,600 2,100 0.59 PRI11-014
Total Copper ug/kg 14 14 100 220,000 5,100 27,000 56,000 2.1 PRI11-007
Total Iron ug/kg 14 14 100 18,000,000 5,400,000 9,800,000 4,100,000 0.42 PRI11-007

Total Lead ug/kg 14 14 100 19,000 4,800 12,000 4,600 0.38
PRI11-006
PRI11-007

Total Magnesium ug/kg 14 14 100 30,000,000 9,800,000 20,000,000 6,600,000 0.32 PRI11-007
Total Manganese ug/kg 14 14 100 530,000 130,000 240,000 130,000 0.53 PRI11-014
Total Mercury ug/kg 14 6 43 92 12 31 21 1.0 9 20 PRI11-006
Total Molybdenum ug/kg 14 12 86 29,000 47 3,100 7,600 2.9 250 370 PRI11-007
Total Nickel ug/kg 14 14 100 22,000 4,000 8,800 5,100 0.57 PRI11-014
Total Potassium ug/kg 14 14 100 5,900,000 1,500,000 3,000,000 1,300,000 0.45 PRI11-011
Total Selenium ug/kg 14 6 43 430 270 330 68 0.25 210 240 PRI11-006
Total Silver ug/kg 14 1 7 210 210 210 39 0.51 61 72 PRI11-006
Total Sodium ug/kg 14 14 100 2,900,000 400,000 970,000 680,000 0.69 PRI11-011

Total Thallium ug/kg 14 3 21 200 120 170 33 0.27 100 120
PRI11-006
PRI11-014

Total Vanadium ug/kg 14 14 100 34,000 9,900 18,000 6,800 0.38 PRI11-014
Total Zinc ug/kg 14 14 100 390,000 19,000 67,000 95,000 1.4 PRI11-003
1,1'-Biphenyl ug/kg 14 0 0 8.0 0.044 170 190
1,2,4,5-Tetrachlorobenzene ug/kg 14 0 0 1.2 0.041 27 31
2,3,4,6-Tetrachlorophenol ug/kg 14 0 0 3.3 0.037 86 96
2,4,5-Trichlorophenol ug/kg 14 0 0 3.6 0.039 87 98
2,4,6-Trichlorophenol ug/kg 14 0 0 3.6 0.038 88 99
2,4,6-Trichlorophenol (SIM Screen) ug/kg 14 0 0 0.18 0.037 4.6 5.2
2,2-Oxybis(1-chloropropane) ug/kg 14 0 0 3.2 0.036 83 93
2,4-Dichlorophenol ug/kg 14 0 0 2.6 0.026 93 100
2,4-Dimethylphenol ug/kg 14 0 0 6.3 0.034 180 200
2,4-Dinitrophenol ug/kg 14 1 7 280 280 280 15 0.061 220 250 PRI11-008
2,4-Dinitrotoluene ug/kg 14 0 0 2.6 0.026 93 100
2,6-Dinitrotoluene ug/kg 14 0 0 6.2 0.056 100 120
2-Chloronaphthalene ug/kg 14 0 0 3.2 0.036 85 95
2-Chlorophenol ug/kg 14 0 0 2.9 0.030 92 100
2-Methylphenol ug/kg 14 0 0 2.4 0.037 61 68
2-Nitroaniline ug/kg 14 0 0 3.6 0.038 88 99
2-Nitrophenol ug/kg 14 0 0 3.3 0.037 86 96
3,3'-Dichlorobenzidine ug/kg 14 0 0 5.3 0.051 99 110
3-Nitroaniline ug/kg 14 0 0 6.3 0.034 180 200
4,6-Dinitro-2-methylphenol ug/kg 14 0 0 3.2 0.036 85 95
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Table 6-6
Prevalence Table for Solids Sample Analysis – PRI-11 ATI Titanium Plant and US Magnesium Parking Lots
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
4-Bromophenyl-phenylether ug/kg 14 0 0 3.5 0.037 89 100
4-Chloro-3-methylphenol ug/kg 14 0 0 4.9 0.048 96 110
4-Chloroaniline ug/kg 14 0 0 2.4 0.037 61 68
4-Chlorophenyl-phenylether ug/kg 14 0 0 5.3 0.051 98 110
3 & 4 Methylphenol ug/kg 14 0 0 13 0.036 350 390
4-Nitroaniline ug/kg 14 0 0 2.9 0.030 92 100
4-Nitrophenol ug/kg 14 0 0 13 0.041 290 330
Acetophenone ug/kg 14 0 0 3.0 0.10 26 38
Benzaldehyde ug/kg 14 0 0 8.0 0.044 170 190
Benzylbutylphthalate ug/kg 14 2 14 1100 110 610 270 1.5 100 110 PRI11-004
Bis(2-chloroethoxy)methane ug/kg 14 0 0 2.9 0.030 92 100
bis(2-Chloroethyl) ether ug/kg 14 0 0 3.2 0.036 85 95
Bis(2-ethylhexyl)phthalate ug/kg 14 9 64 180 120 140 20 0.16 110 110 PRI11-006
Carbazole ug/kg 14 0 0 5.1 0.049 100 110
Dibenzofuran ug/kg 14 0 0 3.4 0.036 90 100
Diethyl phthalate ug/kg 14 0 0 3.8 0.038 94 110
Dimethylphthalate ug/kg 14 0 0 3.2 0.033 91 100
Di-n-butylphthalate ug/kg 14 0 0 4.7 0.044 100 110
Di-n-octylphthalate ug/kg 14 0 0 4.7 0.044 100 110
Hexachlorobenzene ug/kg 14 0 0 2.6 0.026 93 100
Hexachlorobenzene (SIM Screen) ug/kg 14 8 57 67 2.8 20 21 1.7 2.4 2.6 PRI11-003
Hexachlorobutadiene ug/kg 14 0 0 3.3 0.037 86 96
Hexachlorobutadiene (SIM Screen) ug/kg 14 0 0 0.14 0.034 3.9 4.3
Hexachlorocyclopentadiene ug/kg 14 0 0 2.6 0.037 65 73
Hexachloroethane ug/kg 14 0 0 3.2 0.036 85 95
Isophorone ug/kg 14 0 0 5.3 0.051 98 110
Nitrobenzene ug/kg 14 0 0 3.1 0.036 80 89
N-Nitrosodimethylamine ug/kg 14 0 0 4.7 0.044 100 110
n-Nitrosodimethylamine (SIM Screen) ug/kg 14 0 0 4.7 0.044 100 110
N-Nitroso-di-n-propylamine ug/kg 14 0 0 3.6 0.038 88 99
N-Nitrosodiphenylamine ug/kg 14 0 0 3.4 0.036 90 100
Pentachlorophenol ug/kg 14 0 0 2.0 0.036 53 60
Pentachlorophenol (SIM Screen) ug/kg 14 2 14 45 37 41 5.6 0.20 25 28 PRI11-008
Phenol ug/kg 14 0 0 3.6 0.039 87 98
2-Methylnaphthalene ug/kg 14 2 14 0.63 0.61 0.62 0.057 0.11 0.43 0.51 PRI11-006
Acenaphthene ug/kg 14 0 0 0.031 0.059 0.47 0.56
Acenaphthylene ug/kg 14 0 0 0.021 0.056 0.33 0.39
Anthracene ug/kg 14 3 21 1.2 0.63 0.94 0.24 0.45 0.4 0.47 PRI11-004
Benzo(a)anthracene ug/kg 14 7 50 14 0.38 2.7 3.6 2.3 0.31 0.36 PRI11-006
Benzo(a)pyrene ug/kg 14 4 29 21 0.87 6.2 5.5 2.6 0.41 0.48 PRI11-006
Benzo(b)fluoranthene ug/kg 14 8 57 24 0.57 4.3 6.2 2.3 0.52 0.6 PRI11-006
Benzo(g,h,i)perylene ug/kg 14 2 14 11 2.3 6.7 2.6 1.4 1 1.2 PRI11-006
Benzo(k)fluoranthene ug/kg 14 3 21 18 0.94 6.9 4.6 2.1 0.78 0.91 PRI11-006
Chrysene ug/kg 14 11 79 20 0.53 3.3 5.1 1.9 0.36 0.41 PRI11-006
Dibenzo(a,h)anthracene ug/kg 14 1 7 3.6 3.6 3.6 0.61 0.41 1.2 1.4 PRI11-006
Fluoranthene ug/kg 14 10 71 8.4 0.97 2.5 2.1 1.1 0.3 0.35 PRI11-006
Fluorene ug/kg 14 0 0 0.031 0.057 0.49 0.59
Indeno(1,2,3-cd)pyrene ug/kg 14 5 36 13 0.55 3.2 3.3 2.2 0.49 0.57 PRI11-006
Naphthalene ug/kg 14 3 21 0.61 0.48 0.53 0.083 0.21 0.32 0.37 PRI11-006
Phenanthrene ug/kg 14 8 57 2.1 0.37 0.98 0.58 0.55 0.42 1.6 PRI11-007
Pyrene ug/kg 14 10 71 9.3 0.88 2.5 2.3 1.2 0.36 0.42 PRI11-006
Low Molecular Weight PAH (ND=0) ug/kg 14 10 71 3.1 0.37 1.3 0.83 0.67 0.59 1.3 PRI11-006
Low Molecular Weight PAH (ND=1/2DL) ug/kg 14 10 71 4.1 1.6 2.7 0.79 0.32 1.7 2.1 PRI11-006
High Molecular Weight PAH (ND=0) ug/kg 14 11 79 140 0.53 20 36 2.3 1.2 1.4 PRI11-006
High Molecular Weight PAH (ND=1/2DL) ug/kg 14 11 79 140 3.5 22 36 2.0 2.9 3.4 PRI11-006
Perchlorate ug/kg 14 0 0 0.68 0.031 21 23
Total Organic Carbon g/kg 14 10 71 12 1.9 5.4 3.5 0.79 1.7 1.7 PRI11-003
pH pH units 14 14 100 9.52 7.99 8.5 0.48 0.056 PRI11-010
Cyanide, Total ug/kg 14 1 7 440 440 440 57 0.23 220 240 PRI11-001

Notes:
µg/kg = micrograms per kilogram HxCDD = Hexachlorodibenzo-p-dioxin PeCDD = Pentachlorodibenzo-p-dioxin
Empty cells = No results HxCDF = Hexachlorodienzofuran PeCDF = Pentachlorodienzofuran
g/kg = Grams per kilograms OCDD = Octachlorodibenzo-p-dioxin pH = pH units
HpCDD = Heptachlorodibenzo-p-dioxin OCDD = Octachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HpCDD = Heptachlorodibenzo-p-dioxin OCDF = Octachlorodienzofuran TCDD = Tetrachlorodibenzodioxin
HpCDF = Heptachlorodibenzofuran PAH = Polycyclic aromatic hydrocarbon TCDD = Tetrachlorodibenzodioxin
HpCDF = Heptachlorodibenzofuran PCB = Polychlorinated biphenyl TCDF = Tetrachlorodienzofuran
HxCDD = Hexachlorodibenzo-p-dioxin PeCDD = Pentachlorodibenzo-p-dioxin TEQ = Toxicity equivalence 
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Table 6-7
Prevalence Table for Solids Sample Analysis – PRI-12 US Magnesium Ancillary Worker Exposure Area
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2,3,7,8-TCDD ug/kg 14 1 7 0.00059 0.00059 0.00059 0.00031 1.4 0.000026 0.0012 PRI12-009
1,2,3,7,8-PeCDD ug/kg 14 7 50 0.0046 0.00023 0.0011 0.0012 1.5 0.000046 0.0012 PRI12-004
1,2,3,4,7,8-HxCDD ug/kg 14 8 57 0.0057 0.00019 0.0014 0.0015 1.7 0.000051 0.00073 PRI12-004
1,2,3,6,7,8-HxCDD ug/kg 14 11 79 0.019 0.00031 0.0041 0.0052 1.6 0.00012 0.00078 PRI12-004
1,2,3,7,8,9-HxCDD ug/kg 14 11 79 0.017 0.00014 0.0046 0.0054 1.4 0.00026 0.0017 PRI12-004
1,2,3,4,6,7,8-HpCDD ug/kg 14 12 86 0.13 0.0024 0.025 0.034 1.6 0.00079 0.0023 PRI12-004
OCDD ug/kg 14 14 100 0.59 0.0034 0.099 0.15 1.5 PRI12-004
2,3,7,8-TCDF ug/kg 14 14 100 0.038 0.00052 0.0068 0.011 1.6 PRI12-004
1,2,3,7,8-PeCDF ug/kg 14 13 93 0.096 0.00065 0.020 0.029 1.6 0.0026 0.0026 PRI12-004
2,3,4,7,8-PeCDF ug/kg 14 14 100 0.065 0.00032 0.012 0.019 1.6 PRI12-004
1,2,3,4,7,8-HxCDF ug/kg 14 14 100 0.31 0.0023 0.061 0.096 1.6 PRI12-004
1,2,3,6,7,8-HxCDF ug/kg 14 14 100 0.27 0.0015 0.049 0.079 1.6 PRI12-004
1,2,3,7,8,9-HxCDF ug/kg 14 8 57 0.026 0.00069 0.0048 0.0078 1.7 0.000059 0.019 PRI12-009
2,3,4,6,7,8-HxCDF ug/kg 14 12 86 0.14 0.00063 0.023 0.037 1.8 0.0025 0.0033 PRI12-004
1,2,3,4,6,7,8-HpCDF ug/kg 14 14 100 2.8 0.013 0.46 0.75 1.6 PRI12-004
1,2,3,4,7,8,9-HpCDF ug/kg 14 12 86 0.48 0.0027 0.11 0.16 1.6 0.028 0.049 PRI12-004
OCDF ug/kg 14 14 100 28 0.087 4.3 7.4 1.7 PRI12-004
Calculated TEQ (ND=0), Mammalian ug/kg 14 14 100 0.15 0.00081 0.027 0.042 1.6 PRI12-004
Calculated TEQ (ND=1/2 DL), Mammalian ug/kg 14 14 100 0.15 0.00088 0.027 0.042 1.6 PRI12-004
Calculated TEQ (ND=0), Avian ug/kg 14 14 100 0.71 0.0094 0.25 0.24 0.97 PRI12-004
Calculated TEQ (ND=1/2 DL), Avian ug/kg 14 14 100 0.72 0.023 0.26 0.24 0.95 PRI12-004
PCB-81 ug/kg 14 2 14 0.0041 0.003 0.0036 0.0014 1.1 0.00029 0.0039 PRI12-009
PCB-77 ug/kg 14 13 93 0.15 0.0011 0.026 0.044 1.8 0.007 0.007 PRI12-005
PCB-105 ug/kg 14 13 93 0.38 0.0018 0.068 0.12 1.9 0.0052 0.0052 PRI12-004
PCB-114 ug/kg 14 5 36 0.0083 0.00088 0.0030 0.0037 1.4 0.00021 0.012 PRI12-009
PCB-118 ug/kg 14 13 93 0.42 0.0042 0.085 0.14 1.8 0.0031 0.0031 PRI12-005
PCB-123 ug/kg 14 6 43 0.009 0.00048 0.0031 0.0052 1.7 0.00021 0.019 PRI12-005
PCB-126 ug/kg 14 11 79 0.038 0.00054 0.0068 0.013 1.6 0.00025 0.035 PRI12-005
PCB-156 & 157 ug/kg 14 13 93 0.24 0.0015 0.041 0.070 1.8 0.00061 0.00061 PRI12-004
PCB-167 ug/kg 14 13 93 0.12 0.00089 0.020 0.033 1.8 0.00031 0.00031 PRI12-004
PCB-169 ug/kg 14 6 43 0.016 0.00081 0.0041 0.0042 1.8 0.00018 0.0052 PRI12-004
PCB-189 ug/kg 14 9 64 0.076 0.0015 0.018 0.021 1.8 0.00027 0.0025 PRI12-004
Monochlorobiphenyls, Total ug/kg 14 14 100 0.026 0.0014 0.0062 0.0064 1.0 PRI12-004
Dichlorobiphenyls, Total ug/kg 14 14 100 0.12 0.012 0.032 0.027 0.85 PRI12-004
Trichlorobiphenyls, Total ug/kg 14 14 100 0.18 0.0051 0.034 0.045 1.3 PRI12-004
Tetrachlorobiphenyls, Total ug/kg 14 14 100 0.5 0.0067 0.11 0.16 1.4 PRI12-004
Pentachlorobiphenyls, Total ug/kg 14 14 100 2.8 0.022 0.49 0.86 1.8 PRI12-004
Hexachlorobiphenyls, Total ug/kg 14 14 100 7.2 0.021 0.90 1.9 2.2 PRI12-004
Heptachlorobiphenyls, Total ug/kg 14 14 100 6.4 0.021 0.76 1.7 2.2 PRI12-004
Octachlorobiphenyls, Total ug/kg 14 14 100 5.4 0.033 0.93 1.4 1.5 PRI12-004
Nonachlorobiphenyls, Total ug/kg 14 14 100 14 0.083 2.5 3.7 1.5 PRI12-004
Decachlorobiphenyl (PCB-209) ug/kg 14 14 100 100 0.52 18 27 1.5 PRI12-004
Total PCBs ug/kg 14 14 100 140 0.75 24 37 1.5 PRI12-004
Total Aluminum ug/kg 14 14 100 13,000,000 840,000 6,500,000 3,300,000 0.50 PRI12-008
Total Antimony ug/kg 14 2 14 8,700 840 4,800 2,200 2.4 210 340 PRI12-003
Total Arsenic ug/kg 14 14 100 5,900 2,700 4,700 920 0.19 PRI12-013
Total Barium ug/kg 14 14 100 300,000 31,000 170,000 86,000 0.52 PRI12-003
Total Beryllium ug/kg 14 14 100 580 34 330 160 0.48 PRI12-008
Total Cadmium ug/kg 14 11 79 470 110 250 110 0.49 110 150 PRI12-008
Total Calcium ug/kg 14 14 100 310,000,000 34,000,000 120,000,000 69,000,000 0.56 PRI12-006
Total Chromium ug/kg 14 14 100 13,000 1,100 7,500 3,300 0.44 PRI12-008
Total Cobalt ug/kg 14 14 100 4,100 310 2,200 1,100 0.49 PRI12-008
Total Copper ug/kg 14 14 100 16,000 940 9,300 4,500 0.49 PRI12-003
Total Iron ug/kg 14 14 100 14,000,000 1,000,000 7,400,000 3,600,000 0.49 PRI12-008
Total Lead ug/kg 14 14 100 14,000 1,300 8,300 3,700 0.45 PRI12-008
Total Magnesium ug/kg 14 14 100 110,000,000 4,900,000 24,000,000 26,000,000 1.1 PRI12-010
Total Manganese ug/kg 14 14 100 420,000 21,000 190,000 120,000 0.61 PRI12-008
Total Mercury ug/kg 14 11 79 110 11 34 29 1.0 9.1 12 PRI12-006
Total Molybdenum ug/kg 14 8 57 1,400 500 910 400 0.60 180 550 PRI12-004
Total Nickel ug/kg 14 14 100 10,000 870 6,100 2,700 0.44 PRI12-003
Total Potassium ug/kg 14 14 100 72,000,000 990,000 11,000,000 21,000,000 1.8 PRI12-011
Total Selenium ug/kg 14 2 14 290 260 280 28 0.12 210 290 PRI12-006
Total Silver ug/kg 14 0 0 6.6 0.097 63 87
Total Sodium ug/kg 14 14 100 32,000,000 700,000 4,900,000 8,600,000 1.8 PRI12-010
Total Thallium ug/kg 14 0 0 13 0.11 100 150
Total Vanadium ug/kg 14 14 100 22,000 2,100 13,000 5,200 0.41 PRI12-008
Total Zinc ug/kg 14 14 100 75,000 4,600 37,000 21,000 0.58 PRI12-003
1,1'-Biphenyl ug/kg 14 0 0 19 0.098 170 240
1,2,4,5-Tetrachlorobenzene ug/kg 14 0 0 2.9 0.096 27 38
2,3,4,6-Tetrachlorophenol ug/kg 14 0 0 9.4 0.100 86 120
2,4,5-Trichlorophenol ug/kg 14 0 0 9.0 0.095 87 120
2,4,6-Trichlorophenol ug/kg 14 0 0 8.6 0.090 88 120
2,4,6-Trichlorophenol (SIM Screen) ug/kg 14 0 0 0.50 0.099 4.6 6.5
2,2-Oxybis(1-chloropropane) ug/kg 14 0 0 9.4 0.10 83 120
2,4-Dichlorophenol ug/kg 14 0 0 10 0.100 94 130
2,4-Dimethylphenol ug/kg 14 0 0 19 0.10 180 250
2,4-Dinitrophenol ug/kg 14 2 14 260 250 260 24 0.095 230 320 PRI12-001
2,4-Dinitrotoluene ug/kg 14 0 0 10 0.100 94 130
2,6-Dinitrotoluene ug/kg 14 0 0 12 0.11 100 150
2-Chloronaphthalene ug/kg 14 0 0 9.7 0.10 85 120
2-Chlorophenol ug/kg 14 0 0 9.4 0.094 93 130
2-Methylphenol ug/kg 14 0 0 6.7 0.10 61 86
2-Nitroaniline ug/kg 14 0 0 8.6 0.090 88 120
2-Nitrophenol ug/kg 14 0 0 9.4 0.100 86 120
3,3'-Dichlorobenzidine ug/kg 14 0 0 11 0.11 99 140
3-Nitroaniline ug/kg 14 0 0 19 0.10 180 250
4,6-Dinitro-2-methylphenol ug/kg 14 0 0 9.7 0.10 85 120
4-Bromophenyl-phenylether ug/kg 14 0 0 10 0.11 90 130
4-Chloro-3-methylphenol ug/kg 14 0 0 12 0.11 97 140
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Table 6-7
Prevalence Table for Solids Sample Analysis – PRI-12 US Magnesium Ancillary Worker Exposure Area
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
4-Chloroaniline ug/kg 14 0 0 6.7 0.10 61 86
4-Chlorophenyl-phenylether ug/kg 14 0 0 12 0.11 98 140
3 & 4 Methylphenol ug/kg 14 0 0 37 0.099 350 490
4-Nitroaniline ug/kg 14 0 0 9.4 0.094 93 130
4-Nitrophenol ug/kg 14 0 0 32 0.099 290 410
Acetophenone ug/kg 14 0 0 2.9 0.098 27 37
Benzaldehyde ug/kg 14 0 0 19 0.098 170 240
Benzylbutylphthalate ug/kg 14 0 0 11 0.098 100 140
Bis(2-chloroethoxy)methane ug/kg 14 0 0 9.4 0.094 93 130
bis(2-Chloroethyl) ether ug/kg 14 0 0 9.7 0.10 85 120
Bis(2-ethylhexyl)phthalate ug/kg 14 0 0 11 0.094 100 140
Carbazole ug/kg 14 0 0 11 0.098 100 140
Dibenzofuran ug/kg 14 0 0 10 0.10 91 130
Diethyl phthalate ug/kg 14 0 0 9.9 0.096 95 130
Dimethylphthalate ug/kg 14 0 0 9.7 0.098 92 130
Di-n-butylphthalate ug/kg 14 0 0 11 0.099 100 140
Di-n-octylphthalate ug/kg 14 0 0 11 0.099 100 140
Hexachlorobenzene ug/kg 14 0 0 10 0.100 94 130
Hexachlorobenzene (SIM Screen) ug/kg 14 12 86 59 7.2 25 19 0.88 2.6 3.2 PRI12-003
Hexachlorobutadiene ug/kg 14 0 0 9.4 0.100 86 120
Hexachlorobutadiene (SIM Screen) ug/kg 14 0 0 0.42 0.098 3.9 5.5
Hexachlorocyclopentadiene ug/kg 14 0 0 7.1 0.100 65 92
Hexachloroethane ug/kg 14 0 0 9.7 0.10 85 120
Isophorone ug/kg 14 0 0 12 0.11 98 140
Nitrobenzene ug/kg 14 0 0 8.1 0.093 80 110
N-Nitrosodimethylamine ug/kg 14 0 0 11 0.10 100 140
n-Nitrosodimethylamine (SIM Screen) ug/kg 14 0 0 11 0.10 100 140
N-Nitroso-di-n-propylamine ug/kg 14 0 0 8.6 0.090 88 120
N-Nitrosodiphenylamine ug/kg 14 0 0 10 0.10 91 130
Pentachlorophenol ug/kg 14 0 0 5.6 0.096 54 75
Pentachlorophenol (SIM Screen) ug/kg 14 2 14 67 34 51 11 0.35 26 35 PRI12-001
Phenol ug/kg 14 0 0 9.0 0.095 87 120
2-Methylnaphthalene ug/kg 14 6 43 3.7 0.66 1.5 0.86 0.95 0.44 0.59 PRI12-003
Acenaphthene ug/kg 14 0 0 0.057 0.11 0.47 0.66
Acenaphthylene ug/kg 14 0 0 0.040 0.11 0.33 0.46
Anthracene ug/kg 14 2 14 1.8 0.52 1.2 0.36 0.67 0.39 0.55 PRI12-011
Benzo(a)anthracene ug/kg 14 9 64 3.5 0.43 1.6 1.1 0.96 0.32 0.41 PRI12-003
Benzo(a)pyrene ug/kg 14 8 57 3.5 0.57 1.7 1.0 0.91 0.43 0.54 PRI12-003
Benzo(b)fluoranthene ug/kg 14 7 50 4.9 0.57 2.2 1.4 1.0 0.54 0.69 PRI12-003
Benzo(g,h,i)perylene ug/kg 14 5 36 4.8 1.1 2.7 1.1 0.67 1 1.4 PRI12-003
Benzo(k)fluoranthene ug/kg 14 4 29 1.6 1.1 1.3 0.27 0.27 0.76 1 PRI12-003

Chrysene ug/kg 14 12 86 11 0.38 3.9 3.7 1.1 0.37 0.47
PRI12-002
PRI12-003

Dibenzo(a,h)anthracene ug/kg 14 1 7 1.6 1.6 1.6 0.16 0.12 1.2 1.7 PRI12-002
Fluoranthene ug/kg 14 10 71 3.9 0.35 1.4 1.1 0.99 0.31 0.4 PRI12-003
Fluorene ug/kg 14 0 0 0.058 0.11 0.49 0.68
Indeno(1,2,3-cd)pyrene ug/kg 14 4 29 1.8 1.1 1.4 0.42 0.55 0.48 0.65 PRI12-003

Naphthalene ug/kg 14 8 57 1.4 0.42 0.92 0.40 0.59 0.33 0.44
PRI12-003
PRI12-004

Phenanthrene ug/kg 14 14 100 6.3 0.5 2.2 1.9 0.89 PRI12-006
Pyrene ug/kg 14 11 79 7.1 0.5 2.2 2.0 1.1 0.37 0.41 PRI12-003
Low Molecular Weight PAH (ND=0) ug/kg 14 14 100 11 0.5 3.5 3.2 0.93 PRI12-003
Low Molecular Weight PAH (ND=1/2DL) ug/kg 14 14 100 12 1.8 4.7 3.1 0.68 PRI12-003
High Molecular Weight PAH (ND=0) ug/kg 14 13 93 42 0.59 12 14 1.2 1.3 1.3 PRI12-003
High Molecular Weight PAH (ND=1/2DL) ug/kg 14 13 93 43 3.6 14 13 0.99 3 3 PRI12-003
Perchlorate ug/kg 14 0 0 78 1.5 21 280
Total Organic Carbon g/kg 14 10 71 12 5.1 7.8 3.1 0.49 1.7 2.9 PRI12-004
pH pH units 14 14 100 12.4 7.57 8.7 1.2 0.13 PRI12-006
Cyanide, Total ug/kg 14 0 0 66 0.26 220 470

Notes:
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = No results PCB = Polychlorinated biphenyl 
g/kg = Grams per kilograms PeCDD = Pentachlorodibenzo-p-dioxin
HpCDD = Heptachlorodibenzo-p-dioxin PeCDF = Pentachlorodienzofuran
HpCDF = Heptachlorodibenzofuran pH = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran TCDD = Tetrachlorodibenzodioxin
OCDD = Octachlorodibenzo-p-dioxin TCDF = Tetrachlorodienzofuran
OCDF = Octachlorodienzofuran TEQ = Toxicity equivalence 
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Table 6-8
Prevalence Table for Solids Sample Analysis – PRI-13 Buffer Area North and East
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2,3,7,8-TCDD ug/kg 14 0 0 0.000020 0.52 0.000019 0.000093
1,2,3,7,8-PeCDD ug/kg 14 3 21 0.00018 0.0001 0.00014 0.000061 0.67 0.000027 0.00024 PRI13-008
1,2,3,4,7,8-HxCDD ug/kg 14 2 14 0.000088 0.000085 0.000087 0.000060 0.74 0.000016 0.00023 PRI13-001
1,2,3,6,7,8-HxCDD ug/kg 14 5 36 0.00083 0.00016 0.00041 0.00023 1.3 0.000014 0.000084 PRI13-004
1,2,3,7,8,9-HxCDD ug/kg 14 6 43 0.00092 0.000041 0.00038 0.00025 1.1 0.00002 0.00021 PRI13-004
1,2,3,4,6,7,8-HpCDD ug/kg 14 12 86 0.0045 0.00022 0.0012 0.0012 1.1 0.00049 0.00052 PRI13-004
OCDD ug/kg 14 9 64 0.012 0.00059 0.0036 0.0035 1.2 0.0011 0.0048 PRI13-004
2,3,7,8-TCDF ug/kg 14 13 93 0.0061 0.00035 0.0020 0.0016 0.86 0.00083 0.00083 PRI13-004
1,2,3,7,8-PeCDF ug/kg 14 13 93 0.016 0.00031 0.0035 0.0042 1.2 0.0024 0.0024 PRI13-004
2,3,4,7,8-PeCDF ug/kg 14 13 93 0.0078 0.0002 0.0018 0.0021 1.2 0.00037 0.00037 PRI13-004
1,2,3,4,7,8-HxCDF ug/kg 14 13 93 0.047 0.00097 0.010 0.013 1.3 0.0014 0.0014 PRI13-004
1,2,3,6,7,8-HxCDF ug/kg 14 11 79 0.032 0.00055 0.0073 0.0084 1.4 0.00094 0.0031 PRI13-004
1,2,3,7,8,9-HxCDF ug/kg 14 8 57 0.0043 0.000088 0.0011 0.0011 1.4 0.000078 0.0017 PRI13-004
2,3,4,6,7,8-HxCDF ug/kg 14 9 64 0.011 0.00032 0.0030 0.0028 1.2 0.00023 0.0022 PRI13-004
1,2,3,4,6,7,8-HpCDF ug/kg 14 13 93 0.23 0.0027 0.043 0.062 1.5 0.019 0.019 PRI13-004
1,2,3,4,7,8,9-HpCDF ug/kg 14 12 86 0.071 0.0011 0.014 0.019 1.5 0.00098 0.006 PRI13-004
OCDF ug/kg 14 14 100 1.4 0.0093 0.23 0.38 1.7 PRI13-004
Calculated TEQ (ND=0), Mammalian ug/kg 14 14 100 0.017 0.00011 0.0033 0.0045 1.4 PRI13-004
Calculated TEQ (ND=1/2 DL), Mammalian ug/kg 14 14 100 0.017 0.00041 0.0034 0.0045 1.3 PRI13-004
Calculated TEQ (ND=0), Avian ug/kg 14 14 100 0.33 0.00087 0.034 0.086 2.6 PRI13-008
Calculated TEQ (ND=1/2 DL), Avian ug/kg 14 14 100 0.33 0.013 0.046 0.082 1.8 PRI13-008
PCB-81 ug/kg 14 0 0 0.00026 0.37 0.00041 0.0014
PCB-77 ug/kg 14 7 50 0.0095 0.0011 0.0051 0.0026 0.70 0.00088 0.0053 PRI13-008
PCB-105 ug/kg 14 11 79 0.013 0.0018 0.0045 0.0034 0.87 0.0012 0.0017 PRI13-004
PCB-114 ug/kg 14 2 14 0.0022 0.00083 0.0015 0.00050 0.72 0.00035 0.0011 PRI13-004
PCB-118 ug/kg 14 12 86 0.026 0.0026 0.0088 0.0067 0.83 0.0031 0.0054 PRI13-004
PCB-123 ug/kg 14 1 7 0.0016 0.0016 0.0016 0.00034 0.58 0.00033 0.00088 PRI13-004
PCB-126 ug/kg 14 2 14 0.0022 0.00058 0.0014 0.00072 0.74 0.00042 0.0026 PRI13-008
PCB-156 & 157 ug/kg 14 9 64 0.0096 0.00088 0.0028 0.0024 1.1 0.00035 0.0024 PRI13-004
PCB-167 ug/kg 14 5 36 0.0052 0.00064 0.0023 0.0014 1.1 0.00025 0.002 PRI13-004
PCB-169 ug/kg 14 2 14 0.00073 0.00063 0.00068 0.00057 0.88 0.0003 0.0025 PRI13-014
PCB-189 ug/kg 14 5 36 0.0073 0.00073 0.0028 0.0018 1.3 0.00033 0.0012 PRI13-004
Monochlorobiphenyls, Total ug/kg 14 14 100 0.025 0.003 0.0091 0.0059 0.64 PRI13-004
Dichlorobiphenyls, Total ug/kg 14 11 79 0.02 0.0065 0.013 0.0047 0.36 0.01 0.021 PRI13-008
Trichlorobiphenyls, Total ug/kg 14 12 86 0.033 0.0068 0.014 0.0097 0.78 0.0011 0.0023 PRI13-008
Tetrachlorobiphenyls, Total ug/kg 14 14 100 0.076 0.012 0.032 0.022 0.69 PRI13-008
Pentachlorobiphenyls, Total ug/kg 14 14 100 0.18 0.017 0.063 0.048 0.76 PRI13-004
Hexachlorobiphenyls, Total ug/kg 14 14 100 0.18 0.017 0.058 0.049 0.85 PRI13-004
Heptachlorobiphenyls, Total ug/kg 14 14 100 0.25 0.015 0.070 0.067 0.96 PRI13-004
Octachlorobiphenyls, Total ug/kg 14 14 100 0.43 0.011 0.10 0.12 1.1 PRI13-004
Nonachlorobiphenyls, Total ug/kg 14 14 100 1 0.021 0.21 0.27 1.2 PRI13-004
Decachlorobiphenyl (PCB-209) ug/kg 14 14 100 11 0.14 1.8 2.9 1.6 PRI13-004
Total PCBs ug/kg 14 14 100 13 0.26 2.4 3.4 1.4 PRI13-004
Total Aluminum ug/kg 14 14 100 15,000,000 1,200,000 6,500,000 5,000,000 0.77 PRI13-003
Total Antimony ug/kg 14 13 93 1,100 230 440 260 0.57 570 570 PRI13-003

Total Arsenic ug/kg 14 14 100 20,000 6,500 9,800 4,600 0.47
PRI13-001
PRI13-003

Total Barium ug/kg 14 14 100 460,000 190,000 270,000 72,000 0.27 PRI13-012
Total Beryllium ug/kg 14 14 100 660 57 310 230 0.77 PRI13-010

Total Cadmium ug/kg 14 6 43 180 91 140 48 0.35 110 280
PRI13-005
PRI13-010

Total Calcium ug/kg 14 14 100 880,000,000 120,000,000 260,000,000 190,000,000 0.74 PRI13-012
Total Chromium ug/kg 14 14 100 18,000 1,800 7,800 5,700 0.73 PRI13-003
Total Cobalt ug/kg 14 14 100 5,400 590 2,700 1,900 0.71 PRI13-003
Total Copper ug/kg 14 14 100 14,000 2,200 7,200 3,800 0.53 PRI13-010
Total Iron ug/kg 14 14 100 15,000,000 1,500,000 6,600,000 5,000,000 0.76 PRI13-003
Total Lead ug/kg 14 14 100 18,000 6,300 11,000 3,700 0.35 PRI13-012
Total Magnesium ug/kg 14 14 100 46,000,000 9,900,000 27,000,000 9,100,000 0.34 PRI13-014

Total Manganese ug/kg 14 14 100 320,000 37,000 170,000 110,000 0.67
PRI13-003
PRI13-010

Total Mercury ug/kg 14 6 43 21 11 15 4.9 0.38 8 25 PRI13-005

Total Molybdenum ug/kg 14 7 50 860 450 680 290 0.66 93 360
PRI13-008
PRI13-010

Total Nickel ug/kg 14 14 100 15,000 1,500 7,100 5,100 0.72
PRI13-003
PRI13-010

Total Potassium ug/kg 14 14 100 6,700,000 760,000 3,200,000 2,200,000 0.68 PRI13-003
Total Selenium ug/kg 14 7 50 460 250 320 110 0.36 180 570 PRI13-004
Total Silver ug/kg 14 0 0 29 0.39 53 170
Total Sodium ug/kg 14 14 100 29,000,000 6,500,000 15,000,000 6,700,000 0.45 PRI13-005
Total Thallium ug/kg 14 0 0 47 0.38 89 280
Total Vanadium ug/kg 14 14 100 35,000 5,100 15,000 9,500 0.62 PRI13-003
Total Zinc ug/kg 14 14 100 80,000 17,000 38,000 19,000 0.50 PRI13-001
1,1'-Biphenyl ug/kg 14 0 0 74 0.33 180 470
1,2,4,5-Tetrachlorobenzene ug/kg 14 0 0 12 0.33 28 74
2,3,4,6-Tetrachlorophenol ug/kg 14 0 0 36 0.32 87 230
2,4,5-Trichlorophenol ug/kg 14 0 0 38 0.34 88 240
2,4,6-Trichlorophenol ug/kg 14 0 0 38 0.33 90 240
2,4,6-Trichlorophenol (SIM Screen) ug/kg 14 0 0 1.8 0.31 4.7 12
2,2-Oxybis(1-chloropropane) ug/kg 14 0 0 34 0.32 84 220
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Table 6-8
Prevalence Table for Solids Sample Analysis – PRI-13 Buffer Area North and East
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2,4-Dichlorophenol ug/kg 14 0 0 39 0.32 95 250
2,4-Dimethylphenol ug/kg 14 0 0 73 0.32 180 470
2,4-Dinitrophenol ug/kg 14 0 0 96 0.33 230 610
2,4-Dinitrotoluene ug/kg 14 0 0 39 0.32 95 250
2,6-Dinitrotoluene ug/kg 14 0 0 43 0.32 110 280
2-Chloronaphthalene ug/kg 14 0 0 36 0.33 86 230
2-Chlorophenol ug/kg 14 0 0 39 0.33 94 250
2-Methylphenol ug/kg 14 0 0 25 0.31 62 160
2-Nitroaniline ug/kg 14 0 0 38 0.33 90 240
2-Nitrophenol ug/kg 14 0 0 36 0.32 87 230
3,3'-Dichlorobenzidine ug/kg 14 0 0 43 0.34 100 270
3-Nitroaniline ug/kg 14 0 0 73 0.32 180 470
4,6-Dinitro-2-methylphenol ug/kg 14 0 0 36 0.33 86 230
4-Bromophenyl-phenylether ug/kg 14 0 0 38 0.33 91 240
4-Chloro-3-methylphenol ug/kg 14 0 0 41 0.33 98 260
4-Chloroaniline ug/kg 14 0 0 25 0.31 62 160
4-Chlorophenyl-phenylether ug/kg 14 0 0 41 0.32 99 260
3 & 4 Methylphenol ug/kg 14 0 0 150 0.33 350 940
4-Nitroaniline ug/kg 14 0 0 39 0.33 94 250
4-Nitrophenol ug/kg 14 0 0 120 0.32 300 790
Acetophenone ug/kg 14 0 0 11 0.32 27 71
Benzaldehyde ug/kg 14 0 0 74 0.33 180 470
Benzylbutylphthalate ug/kg 14 0 0 42 0.32 100 270
Bis(2-chloroethoxy)methane ug/kg 14 0 0 39 0.33 94 250
bis(2-Chloroethyl) ether ug/kg 14 0 0 36 0.33 86 230
Bis(2-ethylhexyl)phthalate ug/kg 14 0 0 44 0.33 100 280
Carbazole ug/kg 14 0 0 42 0.32 100 270
Dibenzofuran ug/kg 14 0 0 37 0.32 92 240
Diethyl phthalate ug/kg 14 0 0 41 0.34 96 260
Dimethylphthalate ug/kg 14 0 0 39 0.33 93 250
Di-n-butylphthalate ug/kg 14 0 0 45 0.34 100 280
Di-n-octylphthalate ug/kg 14 0 0 45 0.34 100 280
Hexachlorobenzene ug/kg 14 0 0 39 0.32 95 250
Hexachlorobenzene (SIM Screen) ug/kg 14 3 21 32 3.1 13 7.8 1.5 2.4 6.2 PRI13-008
Hexachlorobutadiene ug/kg 14 0 0 36 0.32 87 230
Hexachlorobutadiene (SIM Screen) ug/kg 14 0 0 1.5 0.30 3.9 10
Hexachlorocyclopentadiene ug/kg 14 0 0 29 0.34 66 180
Hexachloroethane ug/kg 14 0 0 36 0.33 86 230
Isophorone ug/kg 14 0 0 41 0.32 99 260
Nitrobenzene ug/kg 14 0 0 35 0.34 81 220
N-Nitrosodimethylamine ug/kg 14 0 0 42 0.32 100 270
n-Nitrosodimethylamine (SIM Screen) ug/kg 14 0 0 42 0.32 100 270
N-Nitroso-di-n-propylamine ug/kg 14 0 0 38 0.33 90 240
N-Nitrosodiphenylamine ug/kg 14 0 0 37 0.32 92 240
Pentachlorophenol ug/kg 14 0 0 21 0.31 54 140
Pentachlorophenol (SIM Screen) ug/kg 14 0 0 11 0.32 26 68
Phenol ug/kg 14 0 0 38 0.34 88 240
2-Methylnaphthalene ug/kg 14 0 0 0.19 0.33 0.43 1.2
Acenaphthene ug/kg 14 0 0 0.21 0.33 0.47 1.3
Acenaphthylene ug/kg 14 0 0 0.15 0.34 0.33 0.93
Anthracene ug/kg 14 1 7 0.63 0.63 0.63 0.18 0.32 0.4 1.1 PRI13-008
Benzo(a)anthracene ug/kg 14 0 0 0.14 0.34 0.3 0.85
Benzo(a)pyrene ug/kg 14 0 0 0.17 0.33 0.4 1.1
Benzo(b)fluoranthene ug/kg 14 0 0 0.22 0.33 0.51 1.4
Benzo(g,h,i)perylene ug/kg 14 0 0 0.45 0.34 1 2.8
Benzo(k)fluoranthene ug/kg 14 0 0 0.33 0.33 0.76 2.1
Chrysene ug/kg 14 4 29 1 0.4 0.68 0.21 0.39 0.35 0.97 PRI13-008
Dibenzo(a,h)anthracene ug/kg 14 0 0 0.54 0.34 1.2 3.4
Fluoranthene ug/kg 14 4 29 1.8 0.35 1.0 0.46 0.79 0.29 0.82 PRI13-008
Fluorene ug/kg 14 0 0 0.23 0.35 0.49 1.4
Indeno(1,2,3-cd)pyrene ug/kg 14 1 7 0.53 0.53 0.53 0.20 0.32 0.48 1.3 PRI13-008
Naphthalene ug/kg 14 2 14 0.53 0.45 0.49 0.14 0.32 0.31 0.86 PRI13-010
Phenanthrene ug/kg 14 12 86 2.1 0.41 0.85 0.43 0.52 0.43 0.98 PRI13-008
Pyrene ug/kg 14 3 21 1.4 0.58 0.94 0.30 0.52 0.35 0.98 PRI13-008
Low Molecular Weight PAH (ND=0) ug/kg 14 12 86 3.2 0.41 0.98 0.73 0.74 0.6 1.4 PRI13-008
Low Molecular Weight PAH (ND=1/2DL) ug/kg 14 12 86 4.1 1.6 2.4 0.78 0.32 1.7 3.9 PRI13-008
High Molecular Weight PAH (ND=0) ug/kg 14 4 29 4.7 0.75 2.5 1.0 0.54 1.2 3.4 PRI13-008
High Molecular Weight PAH (ND=1/2DL) ug/kg 14 4 29 7 3.4 5.2 1.5 0.35 2.8 7.9 PRI13-008
Perchlorate ug/kg 14 0 0 15 0.45 20 57
Total Organic Carbon g/kg 14 11 79 6.4 3.5 4.6 0.95 0.22 3.1 3.5 PRI13-014
pH pH units 14 14 100 9.09 7.75 8.3 0.33 0.040 PRI13-012
Cyanide, Total ug/kg 14 0 0 98 0.36 210 600

Notes:
µg/kg = micrograms per kilogram HxCDD = Hexachlorodibenzo-p-dioxin PCB = Polychlorinated biphenyl TCDD = Tetrachlorodibenzodioxin
Empty cells = No results HxCDF = Hexachlorodienzofuran PeCDD = Pentachlorodibenzo-p-dioxin TCDF = Tetrachlorodienzofuran
g/kg = Grams per kilograms OCDD = Octachlorodibenzo-p-dioxin PeCDF = Pentachlorodienzofuran TEQ = Toxicity equivalence 
HpCDD = Heptachlorodibenzo-p-dioxin OCDF = Octachlorodienzofuran pH = pH units
HpCDF = Heptachlorodibenzofuran PAH = Polycyclic aromatic hydrocarbon SIM = Selected ion monitoring 
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Table 6-9
Prevalence Table for Solids Sample Analysis – PRI-14 Buffer Area South
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2,3,7,8-TCDD 1746-01-6 ug/kg 18 2 11 0.00088 0.00042 0.00065 0.00021 1.2 0.000018 0.00034 PRI14-006
1,2,3,7,8-PeCDD 40321-76-4 ug/kg 18 5 28 0.0022 0.0003 0.00086 0.0010 1.5 0.00003 0.0041 PRI14-007
1,2,3,4,7,8-HxCDD 39227-28-6 ug/kg 18 3 17 0.011 0.0001 0.0038 0.0026 2.9 0.000039 0.0017 PRI14-006
1,2,3,6,7,8-HxCDD 57653-85-7 ug/kg 18 8 44 0.02 0.00019 0.0044 0.0048 2.3 0.000028 0.0003 PRI14-006
1,2,3,7,8,9-HxCDD 19408-74-3 ug/kg 18 10 56 0.028 0.00028 0.0050 0.0066 2.4 0.000029 0.00019 PRI14-006
1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/kg 18 17 94 0.15 0.00044 0.014 0.035 2.6 0.00022 0.00022 PRI14-006
OCDD 3268-87-9 ug/kg 18 7 39 0.023 0.0011 0.011 0.10 2.8 0.00094 0.44 PRI14-001
2,3,7,8-TCDF 51207-31-9 ug/kg 18 15 83 0.18 0.00055 0.022 0.045 2.4 0.00067 0.0011 PRI14-006
1,2,3,7,8-PeCDF 57117-41-6 ug/kg 18 16 89 0.6 0.00063 0.060 0.14 2.7 0.00084 0.0016 PRI14-006
2,3,4,7,8-PeCDF 57117-31-4 ug/kg 18 17 94 0.47 0.00043 0.042 0.11 2.8 0.00035 0.00035 PRI14-006
1,2,3,4,7,8-HxCDF 70648-26-9 ug/kg 18 18 100 2.6 0.002 0.21 0.62 2.9 PRI14-006
1,2,3,6,7,8-HxCDF 57117-44-9 ug/kg 18 18 100 1.5 0.0012 0.13 0.36 2.8 PRI14-006
1,2,3,7,8,9-HxCDF 72918-21-9 ug/kg 18 13 72 0.16 0.00014 0.020 0.039 2.7 0.00033 0.00071 PRI14-006
2,3,4,6,7,8-HxCDF 60851-34-5 ug/kg 18 15 83 0.63 0.0012 0.066 0.15 2.8 0.00031 0.00068 PRI14-006
1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/kg 18 18 100 12 0.0081 1.1 2.9 2.7 PRI14-006
1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/kg 18 16 89 3.3 0.0025 0.33 0.80 2.7 0.0046 0.0098 PRI14-006
OCDF 39001-02-0 ug/kg 18 18 100 100 0.04 7.8 24 3.0 PRI14-006
Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 18 18 100 0.91 0.00056 0.078 0.22 2.8 PRI14-006
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 18 18 100 0.91 0.00071 0.078 0.22 2.8 PRI14-006
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 18 18 100 98 0.0012 6.1 23 3.8 PRI14-006
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 18 18 100 98 0.014 6.1 23 3.8 PRI14-006
PCB-81 70362-50-4 ug/kg 18 7 39 0.29 0.0009 0.055 0.068 3.1 0.00028 0.0012 PRI14-006
PCB-77 32598-13-3 ug/kg 18 13 72 0.75 0.00096 0.083 0.18 3.0 0.0008 0.0011 PRI14-006
PCB-105 32598-14-4 ug/kg 18 12 67 0.55 0.0016 0.068 0.13 2.8 0.00049 0.0019 PRI14-006
PCB-114 74472-37-0 ug/kg 18 6 33 0.56 0.0015 0.12 0.13 3.4 0.00028 0.0019 PRI14-006
PCB-118 31508-00-6 ug/kg 18 14 78 1.5 0.0013 0.16 0.36 2.9 0.0018 0.0044 PRI14-006
PCB-123 65510-44-3 ug/kg 18 8 44 0.52 0.00062 0.077 0.12 3.5 0.00028 0.016 PRI14-006
PCB-126 57465-28-8 ug/kg 18 10 56 0.46 0.0011 0.061 0.11 3.2 0.00031 0.0011 PRI14-006
PCB-156 & 157 PCB156_157 ug/kg 18 13 72 2 0.0018 0.21 0.48 3.2 0.0005 0.0028 PRI14-006
PCB-167 52663-72-6 ug/kg 18 14 78 2.1 0.0018 0.19 0.50 3.3 0.00039 0.0016 PRI14-006
PCB-169 32774-16-6 ug/kg 18 7 39 0.3 0.00057 0.059 0.073 3.0 0.00027 0.017 PRI14-006
PCB-189 39635-31-9 ug/kg 18 14 78 2.9 0.0012 0.27 0.69 3.3 0.00048 0.0071 PRI14-006
Monochlorobiphenyls, Total 27323-18-8 ug/kg 18 18 100 0.69 0.0033 0.062 0.16 2.6 PRI14-006
Dichlorobiphenyls, Total 25512-42-9 ug/kg 18 15 83 7.8 0.0059 0.72 1.9 3.1 0.0078 0.011 PRI14-006
Trichlorobiphenyls, Total 25323-68-6 ug/kg 18 16 89 16 0.0038 1.3 3.8 3.3 0.0017 0.0022 PRI14-006
Tetrachlorobiphenyls, Total 26914-33-0 ug/kg 18 18 100 20 0.0026 1.5 4.8 3.2 PRI14-006
Pentachlorobiphenyls, Total 25429-29-2 ug/kg 18 18 100 28 0.0056 2.2 6.8 3.0 PRI14-006
Hexachlorobiphenyls, Total 26601-64-9 ug/kg 18 18 100 51 0.0075 3.8 12 3.2 PRI14-006
Heptachlorobiphenyls, Total 28655-71-2 ug/kg 18 18 100 69 0.013 5.3 17 3.1 PRI14-006
Octachlorobiphenyls, Total 55722-26-4 ug/kg 18 18 100 100 0.026 7.9 24 3.1 PRI14-006
Nonachlorobiphenyls, Total 53742-07-7 ug/kg 18 18 100 180 0.061 15 43 3.0 PRI14-006
Decachlorobiphenyl (PCB-209) 2051-24-3 ug/kg 18 18 100 750 0.44 65 180 2.8 PRI14-006
Total PCBs 1336-36-3 ug/kg 18 18 100 760 0.56 77 190 2.5 PRI14-006
Total Aluminum 7429-90-5 ug/kg 18 18 100 17,000,000 630,000 5,800,000 4,400,000 0.75 PRI14-002
Total Antimony 7440-36-0 ug/kg 18 16 89 1,300 270 560 260 0.52 130 210 PRI14-005
Total Arsenic 7440-38-2 ug/kg 18 18 100 19,000 1,600 10,000 4,400 0.42 PRI14-005
Total Barium 7440-39-3 ug/kg 18 18 100 490,000 17,000 220,000 100,000 0.47 PRI14-005
Total Beryllium 7440-41-7 ug/kg 18 18 100 710 35 260 190 0.73 PRI14-002
Total Cadmium 7440-43-9 ug/kg 18 11 61 370 86 150 68 0.53 67 120 PRI14-005

Total Calcium 
7440-70-2

ug/kg 18 18 100 280,000,000 52,000,000 150,000,000 65,000,000 0.43
PRI14-005
PRI14-009

Total Chromium 7440-47-3 ug/kg 18 18 100 18,000 990 7,500 5,000 0.66 PRI14-002
Total Cobalt 7440-48-4 ug/kg 18 18 100 6,300 300 2,600 1,600 0.62 PRI14-002
Total Copper 7440-50-8 ug/kg 18 18 100 14,000 1,300 5,800 3,900 0.66 PRI14-002
Total Iron 7439-89-6 ug/kg 18 18 100 14,000,000 910,000 6,500,000 4,300,000 0.66 PRI14-002
Total Lead 7439-92-1 ug/kg 18 18 100 14,000 1,400 7,300 3,300 0.45 PRI14-002
Total Magnesium 7439-95-4 ug/kg 18 18 100 56,000,000 8,100,000 27,000,000 12,000,000 0.46 PRI14-004
Total Manganese 7439-96-5 ug/kg 18 18 100 470,000 28,000 220,000 140,000 0.61 PRI14-006
Total Mercury 7439-97-6 ug/kg 18 6 33 54 12 23 11 0.70 8.7 16 PRI14-005
Total Molybdenum 7439-98-7 ug/kg 18 14 78 22,000 110 3,200 5,300 2.1 42 320 PRI14-005
Total Nickel 7440-02-0 ug/kg 18 18 100 16,000 790 6,400 4,200 0.65 PRI14-002
Total Potassium 7440-09-7 ug/kg 18 18 100 9,100,000 650,000 3,800,000 2,700,000 0.71 PRI14-007
Total Selenium 7782-49-2 ug/kg 18 8 44 720 220 380 160 0.55 130 250 PRI14-005
Total Silver 7440-22-4 ug/kg 18 3 17 94 43 65 14 0.23 40 74 PRI14-005
Total Sodium 7440-23-5 ug/kg 18 18 100 220,000,000 3,300,000 28,000,000 50,000,000 1.8 PRI14-013
Total Thallium 7440-28-0 ug/kg 18 2 11 180 140 160 33 0.29 67 180 PRI14-004
Total Vanadium 7440-62-2 ug/kg 18 18 100 40,000 1,600 16,000 8,800 0.56 PRI14-002
Total Zinc 7440-66-6 ug/kg 18 18 100 52,000 3,200 22,000 13,000 0.60 PRI14-002
1,1'-Biphenyl 92-52-4 ug/kg 18 0 0 280 0.96 170 1,400
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 18 0 0 44 0.96 26 220
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 18 0 0 140 0.98 83 700
2,4,5-Trichlorophenol 95-95-4 ug/kg 18 0 0 140 0.97 84 710
2,4,6-Trichlorophenol 88-06-2 ug/kg 18 0 0 140 0.97 85 720
2,4,6-Trichlorophenol (SIM Screen) 88-06-2 ug/kg 18 0 0 1.2 0.20 4.5 8.8
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 18 0 0 140 0.98 80 680
2,4-Dichlorophenol 120-83-2 ug/kg 18 0 0 150 0.98 90 760
2,4-Dimethylphenol 105-67-9 ug/kg 18 0 0 280 0.96 170 1,400
2,4-Dinitrophenol 51-28-5 ug/kg 18 0 0 360 0.96 220 1,800
2,4-Dinitrotoluene 121-14-2 ug/kg 18 0 0 150 0.98 90 760
2,6-Dinitrotoluene 606-20-2 ug/kg 18 0 0 170 0.98 100 850
2-Chloronaphthalene 91-58-7 ug/kg 18 0 0 140 0.97 82 690
2-Chlorophenol 95-57-8 ug/kg 18 0 0 150 0.98 89 750
2-Methylphenol 95-48-7 ug/kg 18 0 0 100 0.98 59 500
2-Nitroaniline 88-74-4 ug/kg 18 0 0 140 0.97 85 720
2-Nitrophenol 88-75-5 ug/kg 18 0 0 140 0.98 83 700
3,3'-Dichlorobenzidine 91-94-1 ug/kg 18 0 0 160 0.97 95 800
3-Nitroaniline 99-09-2 ug/kg 18 0 0 280 0.96 170 1,400
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 18 0 0 140 0.97 82 690
4-Bromophenyl-phenylether 101-55-3 ug/kg 18 0 0 150 0.97 86 730
4-Chloro-3-methylphenol 59-50-7 ug/kg 18 0 0 160 0.97 93 790
4-Chloroaniline 106-47-8 ug/kg 18 0 0 100 0.98 59 500
4-Chlorophenyl-phenylether 7005-72-3 ug/kg 18 0 0 160 0.97 94 800
3 & 4 Methylphenol 15831-10-4 ug/kg 18 0 0 560 0.97 330 2,800
4-Nitroaniline 100-01-6 ug/kg 18 0 0 150 0.98 89 750
4-Nitrophenol 100-02-7 ug/kg 18 0 0 480 0.97 280 2,400
Acetophenone 98-86-2 ug/kg 18 8 44 450 42 110 100 1.3 25 210 PRI14-013
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Table 6-9
Prevalence Table for Solids Sample Analysis – PRI-14 Buffer Area South
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
Benzaldehyde 100-52-7 ug/kg 18 0 0 280 0.96 170 1,400
Benzylbutylphthalate 85-68-7 ug/kg 18 0 0 160 0.97 96 810
Bis(2-chloroethoxy)methane 111-91-1 ug/kg 18 0 0 150 0.98 89 750
bis(2-Chloroethyl) ether 111-44-4 ug/kg 18 0 0 140 0.97 82 690
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 18 0 0 170 0.98 99 840
Carbazole 86-74-8 ug/kg 18 0 0 160 0.97 96 810
Dibenzofuran 132-64-9 ug/kg 18 0 0 150 0.98 87 740
Diethyl phthalate 84-66-2 ug/kg 18 0 0 150 0.99 91 770
Dimethylphthalate 131-11-3 ug/kg 18 0 0 150 0.97 88 740
Di-n-butylphthalate 84-74-2 ug/kg 18 0 0 170 0.98 98 830
Di-n-octylphthalate 117-84-0 ug/kg 18 0 0 170 0.98 98 830
Hexachlorobenzene 118-74-1 ug/kg 18 2 11 9,700 580 5,100 2,300 3.3 90 180 PRI14-006
Hexachlorobenzene (SIM Screen) 118-74-1 ug/kg 17 10 59 580 8.8 100 140 2.3 2.5 4.4 PRI14-005
Hexachlorobutadiene 87-68-3 ug/kg 18 0 0 140 0.98 83 700
Hexachlorobutadiene (SIM Screen) 87-68-3 ug/kg 18 0 0 1.0 0.20 3.7 7.4
Hexachlorocyclopentadiene 77-47-4 ug/kg 18 0 0 110 0.98 63 530
Hexachloroethane 67-72-1 ug/kg 18 0 0 140 0.97 82 690
Isophorone 78-59-1 ug/kg 18 0 0 160 0.97 94 800
Nitrobenzene 98-95-3 ug/kg 18 0 0 130 0.98 77 650
N-Nitrosodimethylamine 62-75-9 ug/kg 18 0 0 160 0.97 97 820
n-Nitrosodimethylamine (SIM Screen) 62-75-9 ug/kg 18 0 0 26 0.20 97 190
N-Nitroso-di-n-propylamine 621-64-7 ug/kg 18 0 0 140 0.97 85 720
N-Nitrosodiphenylamine 86-30-6 ug/kg 18 0 0 150 0.98 87 740
Pentachlorophenol 87-86-5 ug/kg 18 0 0 88 0.98 52 440
Pentachlorophenol (SIM Screen) 87-86-5 ug/kg 18 0 0 6.5 0.20 24 48
Phenol 108-95-2 ug/kg 18 1 6 170 170 170 140 0.95 84 710 PRI14-013
2-Methylnaphthalene 91-57-6 ug/kg 18 6 33 20 0.77 6.2 4.7 1.9 0.42 1.5 PRI14-005
Acenaphthene 83-32-9 ug/kg 18 1 6 27 27 27 6.2 2.9 0.46 1.3 PRI14-005
Acenaphthylene 208-96-8 ug/kg 18 1 6 11 11 11 2.5 2.4 0.32 0.62 PRI14-005
Anthracene 120-12-7 ug/kg 18 3 17 1.5 0.56 0.91 0.25 0.41 0.39 0.77 PRI14-005
Benzo(a)anthracene 56-55-3 ug/kg 18 0 0 0.083 0.20 0.3 0.59
Benzo(a)pyrene 50-32-8 ug/kg 18 0 0 0.11 0.20 0.39 0.78
Benzo(b)fluoranthene 205-99-2 ug/kg 18 0 0 0.14 0.20 0.49 0.98
Benzo(g,h,i)perylene 191-24-2 ug/kg 18 0 0 0.28 0.20 0.98 1.9
Benzo(k)fluoranthene 207-08-9 ug/kg 18 0 0 0.21 0.20 0.74 1.5
Chrysene 218-01-9 ug/kg 18 4 22 1 0.39 0.68 0.15 0.30 0.34 0.58 PRI14-005
Dibenzo(a,h)anthracene 53-70-3 ug/kg 18 0 0 0.34 0.21 1.2 2.3
Fluoranthene 206-44-0 ug/kg 18 5 28 0.58 0.37 0.46 0.080 0.19 0.29 0.57 PRI14-003
Fluorene 86-73-7 ug/kg 18 1 6 1 1 1.0 0.15 0.22 0.48 0.96 PRI14-006
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 18 0 0 0.13 0.20 0.47 0.93
Naphthalene 91-20-3 ug/kg 18 4 22 1.7 0.6 1.2 2.3 1.7 0.3 9 PRI14-005
Phenanthrene 85-01-8 ug/kg 18 10 56 14 0.45 2.4 3.2 1.9 0.34 1.6 PRI14-005
Pyrene 129-00-0 ug/kg 18 2 11 0.51 0.47 0.49 0.092 0.19 0.34 0.68 PRI14-005
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 18 11 61 72 0.45 9.8 17 2.4 0.48 9 PRI14-005
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 18 11 61 73 1.7 11 17 2.1 1.4 7.9 PRI14-005
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 18 6 33 1.4 0.47 0.99 0.41 0.29 1.2 2 PRI14-001
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 18 6 33 6.1 3.5 4.6 0.88 0.22 2.8 4.7 PRI14-005
1,4-Dioxane 123-91-1 ug/kg 10 0 0 17 0.28 41 86
1,1-Dichloroethane 75-34-3 ug/kg 10 0 0 0.13 0.28 0.31 0.64
1,1-Dichloroethene 75-35-4 ug/kg 10 0 0 0.11 0.28 0.27 0.57
1,2-Dibromo-3-chloropropane 96-12-8 ug/kg 10 0 0 0.38 0.27 0.93 1.9
1,2-Dibromoethane 106-93-4 ug/kg 10 0 0 0.12 0.28 0.28 0.59
1,2-Dichlorobenzene 95-50-1 ug/kg 10 0 0 0.28 0.27 0.68 1.4
1,2-Dichloroethane 107-06-2 ug/kg 10 0 0 0.32 0.28 0.77 1.6
cis-1,2-Dichloroethene 156-59-2 ug/kg 10 0 0 0.40 0.29 0.94 2
trans-1,2-Dichloroethene 156-60-5 ug/kg 10 0 0 0.16 0.28 0.4 0.83
1,2-Dichloropropane 78-87-5 ug/kg 10 0 0 0.25 0.27 0.63 1.3
1,3-Dichlorobenzene 541-73-1 ug/kg 10 0 0 0.13 0.28 0.32 0.66
cis-1,3-Dichloropropene 10061-01-5 ug/kg 10 0 0 0.28 0.27 0.68 1.4
trans-1,3-Dichloropropene 10061-02-6 ug/kg 10 0 0 0.31 0.27 0.79 1.6
1,4-Dichlorobenzene 106-46-7 ug/kg 10 0 0 0.34 0.28 0.82 1.7
1,1,1-Trichloroethane 71-55-6 ug/kg 10 0 0 0.16 0.28 0.38 0.79
1,1,2-Trichloroethane 79-00-5 ug/kg 10 0 0 0.19 0.28 0.46 0.97
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 76-13-1 ug/kg 10 0 0 0.37 0.28 0.88 1.8
1,2,3-Trichlorobenzene 87-61-6 ug/kg 10 0 0 0.31 0.27 0.79 1.6
1,2,4-Trichlorobenzene 120-82-1 ug/kg 10 0 0 0.31 0.27 0.79 1.6
1,1,2,2-Tetrachloroethane 79-34-5 ug/kg 10 0 0 0.30 0.28 0.72 1.5
2-Butanone 78-93-3 ug/kg 10 7 70 24 5.2 12 7.0 0.80 1.6 2.9 PRI14-003
2-Hexanone 591-78-6 ug/kg 10 1 10 1.1 1.1 1.1 0.30 0.26 0.78 1.6 PRI14-008
4-Methyl-2-pentanone 108-10-1 ug/kg 10 1 10 1.5 1.5 1.5 0.37 0.25 0.97 2 PRI14-013
Acetone 67-64-1 ug/kg 10 10 100 73 7.3 33 24 0.72 PRI14-003
Benzene 71-43-2 ug/kg 10 0 0 0.11 0.28 0.27 0.57
Bromochloromethane 74-97-5 ug/kg 10 0 0 0.42 0.28 0.99 2.1
Bromodichloromethane 75-27-4 ug/kg 10 0 0 0.24 0.29 0.56 1.2
Bromoform 75-25-2 ug/kg 10 0 0 0.17 0.28 0.42 0.88
Bromomethane 74-83-9 ug/kg 10 0 0 0.38 0.28 0.91 1.9
Carbon disulfide 75-15-0 ug/kg 10 9 90 5 1.4 2.6 1.4 0.58 0.6 0.6 PRI14-005
Carbon tetrachloride 56-23-5 ug/kg 10 0 0 0.24 0.29 0.56 1.2
Chlorobenzene 108-90-7 ug/kg 10 0 0 0.13 0.28 0.31 0.64
Cyclohexane 110-82-7 ug/kg 10 0 0 1.1 0.27 2.8 5.8
Dibromochloromethane 124-48-1 ug/kg 10 0 0 0.091 0.27 0.22 0.46
Chloroethane 75-00-3 ug/kg 10 0 0 0.20 0.28 0.47 0.99
Chloroform 67-66-3 ug/kg 10 2 20 1.1 0.7 0.90 0.25 0.50 0.27 0.57 PRI14-005
Chloromethane 74-87-3 ug/kg 10 0 0 0.21 0.27 0.53 1.1
Dichlorodifluoromethane (Freon-12) 75-71-8 ug/kg 10 0 0 0.40 0.29 0.94 2
Ethyl benzene 100-41-4 ug/kg 10 0 0 0.15 0.28 0.36 0.75
Isopropylbenzene 98-82-8 ug/kg 10 0 0 0.23 0.28 0.55 1.1
Methyl tertbutyl ether (MTBE) 1634-04-4 ug/kg 10 0 0 0.25 0.27 0.63 1.3
Dichloromethane (Methylene chloride) 75-09-2 ug/kg 10 0 0 0.36 0.27 0.89 1.8
Styrene 100-42-5 ug/kg 10 0 0 0.14 0.28 0.33 0.68
Tetrachloroethene 127-18-4 ug/kg 10 0 0 0.26 0.27 0.64 1.3
Toluene 108-88-3 ug/kg 10 0 0 0.26 0.27 0.64 1.3
Trichloroethene 79-01-6 ug/kg 10 0 0 0.25 0.27 0.63 1.3
Trichlorofluoromethane (Freon-11) 75-69-4 ug/kg 10 0 0 0.15 0.28 0.36 0.75
Vinyl chloride 75-01-4 ug/kg 10 0 0 0.16 0.28 0.38 0.79
o-Xylene 95-47-6 ug/kg 10 0 0 0.14 0.28 0.35 0.72
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Table 6-9
Prevalence Table for Solids Sample Analysis – PRI-14 Buffer Area South
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
m,p Xylenes 179601-23-1 ug/kg 10 0 0 0.36 0.28 0.85 1.8
Perchlorate 14797-73-0 ug/kg 18 0 0 58 1.1 20 260
Total Organic Carbon TOC g/kg 18 11 61 7.6 2.6 4.7 1.8 0.47 1.7 2.7 PRI14-007
pH PH25 pH units 18 18 100 8.83 7.04 7.9 0.48 0.061 PRI14-009
Cyanide, Total 74-90-8 ug/kg 18 1 6 790 790 790 130 0.42 220 400 PRI14-013

Notes:
µg/kg = micrograms per kilogram HxCDD = Hexachlorodibenzo-p-dioxin PCB = Polychlorinated biphenyl TCDD = Tetrachlorodibenzodioxin
Empty cells = No results HxCDF = Hexachlorodienzofuran PeCDD = Pentachlorodibenzo-p-dioxin TCDF = Tetrachlorodienzofuran
g/kg = Grams per kilograms OCDD = Octachlorodibenzo-p-dioxin PeCDF = Pentachlorodienzofuran TEQ = Toxicity equivalence 
HpCDD = Heptachlorodibenzo-p-dioxin OCDF = Octachlorodienzofuran pH = pH units
HpCDF = Heptachlorodibenzofuran PAH = Polycyclic aromatic hydrocarbon SIM = Selected ion monitoring 
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Table 6-10
Prevalence Table for Solids Sample Analysis – PRI-15 Buffer Area West
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2,3,7,8-TCDD 1746-01-6 ug/kg 14 0 0 0.000071 0.69 0.00002 0.00023
1,2,3,7,8-PeCDD 40321-76-4 ug/kg 14 1 7 0.00015 0.00015 0.00015 0.000078 0.54 0.000035 0.00025 PRI15-009
1,2,3,4,7,8-HxCDD 39227-28-6 ug/kg 14 5 36 0.00016 0.000063 0.000090 0.000041 0.35 0.000091 0.0002 PRI15-006
1,2,3,6,7,8-HxCDD 57653-85-7 ug/kg 14 6 43 0.00038 0.00012 0.00025 0.000094 0.52 0.000089 0.00018 PRI15-009
1,2,3,7,8,9-HxCDD 19408-74-3 ug/kg 14 6 43 0.00044 0.00012 0.00026 0.00012 0.63 0.000086 0.00023 PRI15-006
1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/kg 14 13 93 0.0029 0.00074 0.0014 0.00075 0.55 0.00051 0.00051 PRI15-009

OCDD
3268-87-9

ug/kg 14 7 50 0.014 0.0042 0.0095 0.0037 0.52 0.0036 0.0058
PRI15-006
PRI15-009

2,3,7,8-TCDF 51207-31-9 ug/kg 14 7 50 0.0038 0.00023 0.00099 0.00094 1.5 0.00013 0.0004 PRI15-004
1,2,3,7,8-PeCDF 57117-41-6 ug/kg 14 7 50 0.0057 0.00014 0.0012 0.0014 1.9 0.00024 0.00045 PRI15-004
2,3,4,7,8-PeCDF 57117-31-4 ug/kg 14 8 57 0.0029 0.00013 0.00073 0.00071 1.3 0.00017 0.00047 PRI15-004
1,2,3,4,7,8-HxCDF 70648-26-9 ug/kg 14 13 93 0.01 0.0007 0.0024 0.0026 1.2 0.00078 0.00078 PRI15-004
1,2,3,6,7,8-HxCDF 57117-44-9 ug/kg 14 11 79 0.0092 0.00034 0.0018 0.0024 1.4 0.00054 0.0031 PRI15-004
1,2,3,7,8,9-HxCDF 72918-21-9 ug/kg 14 4 29 0.00094 0.000028 0.00029 0.00024 1.2 0.000021 0.00047 PRI15-004
2,3,4,6,7,8-HxCDF 60851-34-5 ug/kg 14 12 86 0.0036 0.00024 0.00091 0.00099 1.2 0.00026 0.00043 PRI15-004
1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/kg 14 13 93 0.061 0.0041 0.017 0.020 1.2 0.0077 0.0077 PRI15-004
1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/kg 14 11 79 0.014 0.00034 0.0027 0.0038 1.6 0.00052 0.0012 PRI15-004
OCDF 39001-02-0 ug/kg 14 14 100 0.73 0.024 0.18 0.22 1.3 PRI15-006
Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 14 14 100 0.0052 0.000094 0.00096 0.0014 1.5 PRI15-004
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 14 14 100 0.0055 0.00038 0.0012 0.0014 1.2 PRI15-004
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 14 14 100 0.36 0.00013 0.031 0.095 3.1 PRI15-004
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 14 14 100 0.36 0.012 0.041 0.092 2.3 PRI15-004
PCB-81 70362-50-4 ug/kg 14 0 0 0.00027 0.36 0.00039 0.0012
PCB-77 32598-13-3 ug/kg 14 7 50 0.014 0.0011 0.0036 0.0034 1.3 0.00078 0.0027 PRI15-004
PCB-105 32598-14-4 ug/kg 14 13 93 0.048 0.0013 0.0060 0.012 2.1 0.0019 0.0019 PRI15-004
PCB-114 74472-37-0 ug/kg 14 0 0 0.00042 0.58 0.00031 0.002
PCB-118 31508-00-6 ug/kg 14 13 93 0.095 0.0024 0.012 0.024 2.0 0.0038 0.0038 PRI15-004
PCB-123 65510-44-3 ug/kg 14 2 14 0.0027 0.001 0.0019 0.00059 0.73 0.00029 0.0011 PRI15-004
PCB-126 57465-28-8 ug/kg 14 1 7 0.0047 0.0047 0.0047 0.0011 1.3 0.00036 0.0011 PRI15-004
PCB-156 & 157 PCB156_157 ug/kg 14 8 57 0.028 0.00074 0.0048 0.0072 2.3 0.00042 0.0017 PRI15-004
PCB-167 52663-72-6 ug/kg 14 2 14 0.012 0.00053 0.0063 0.0031 2.2 0.00023 0.0011 PRI15-004
PCB-169 32774-16-6 ug/kg 14 0 0 0.00019 0.37 0.00028 0.00083
PCB-189 39635-31-9 ug/kg 14 1 7 0.0068 0.0068 0.0068 0.0017 1.4 0.00037 0.0016 PRI15-004
Monochlorobiphenyls, Total 27323-18-8 ug/kg 14 14 100 0.021 0.00063 0.0058 0.0049 0.84 PRI15-004
Dichlorobiphenyls, Total 25512-42-9 ug/kg 14 11 79 0.1 0.005 0.023 0.024 1.2 0.0053 0.02 PRI15-004
Trichlorobiphenyls, Total 25323-68-6 ug/kg 14 14 100 0.02 0.002 0.0092 0.0053 0.57 PRI15-004
Tetrachlorobiphenyls, Total 26914-33-0 ug/kg 14 14 100 0.093 0.0059 0.019 0.022 1.1 PRI15-004
Pentachlorobiphenyls, Total 25429-29-2 ug/kg 14 14 100 0.59 0.013 0.069 0.15 2.2 PRI15-004
Hexachlorobiphenyls, Total 26601-64-9 ug/kg 14 14 100 0.74 0.017 0.087 0.19 2.2 PRI15-004
Heptachlorobiphenyls, Total 28655-71-2 ug/kg 14 14 100 0.57 0.015 0.079 0.14 1.8 PRI15-004
Octachlorobiphenyls, Total 55722-26-4 ug/kg 14 14 100 0.96 0.022 0.11 0.25 2.2 PRI15-004
Nonachlorobiphenyls, Total 53742-07-7 ug/kg 14 14 100 2.6 0.04 0.27 0.67 2.5 PRI15-004
Decachlorobiphenyl (PCB-209) 2051-24-3 ug/kg 14 14 100 18 0.18 1.8 4.7 2.6 PRI15-004
Total PCBs 1336-36-3 ug/kg 14 14 100 24 0.38 2.5 6.2 2.5 PRI15-004
Total Aluminum 7429-90-5 ug/kg 14 14 100 15,000,000 4,800,000 11,000,000 2,800,000 0.26 PRI15-009
Total Antimony 7440-36-0 ug/kg 14 12 86 420 230 310 55 0.18 210 230 PRI15-009
Total Arsenic 7440-38-2 ug/kg 14 14 100 6,800 3,000 4,800 960 0.20 PRI15-004
Total Barium 7440-39-3 ug/kg 14 14 100 420,000 74,000 260,000 92,000 0.36 PRI15-010
Total Beryllium 7440-41-7 ug/kg 14 14 100 610 210 460 100 0.23 PRI15-009
Total Cadmium 7440-43-9 ug/kg 14 14 100 510 180 390 93 0.24 PRI15-011
Total Calcium 7440-70-2 ug/kg 14 14 100 200,000,000 25,000,000 83,000,000 46,000,000 0.55 PRI15-002
Total Chromium 7440-47-3 ug/kg 14 14 100 17,000 5,500 12,000 3,100 0.26 PRI15-009
Total Cobalt 7440-48-4 ug/kg 14 14 100 5,400 1,800 3,700 1,000 0.27 PRI15-009
Total Copper 7440-50-8 ug/kg 14 14 100 21,000 7,400 15,000 4,000 0.27 PRI15-004
Total Iron 7439-89-6 ug/kg 14 14 100 13,000,000 4,600,000 9,300,000 2,300,000 0.25 PRI15-001
Total Lead 7439-92-1 ug/kg 14 14 100 22,000 8,900 17,000 3,800 0.22 PRI15-004
Total Magnesium 7439-95-4 ug/kg 14 14 100 32,000,000 6,800,000 17,000,000 6,000,000 0.35 PRI15-004
Total Manganese 7439-96-5 ug/kg 14 14 100 550,000 160,000 390,000 130,000 0.32 PRI15-009
Total Mercury 7439-97-6 ug/kg 14 12 86 41 9 18 9.5 0.56 8.5 8.9 PRI15-004
Total Molybdenum 7439-98-7 ug/kg 14 14 100 1,400 160 780 370 0.48 PRI15-009
Total Nickel 7440-02-0 ug/kg 14 14 100 14,000 4,400 9,200 2,700 0.29 PRI15-009
Total Potassium 7440-09-7 ug/kg 14 14 100 6,400,000 1,700,000 4,200,000 1,300,000 0.32 PRI15-009
Total Selenium 7782-49-2 ug/kg 14 10 71 360 250 290 49 0.18 210 230 PRI15-012
Total Silver 7440-22-4 ug/kg 14 5 36 85 65 78 7.4 0.11 64 70 PRI15-012
Total Sodium 7440-23-5 ug/kg 14 14 100 16,000,000 310,000 2,600,000 4,200,000 1.6 PRI15-004
Total Thallium 7440-28-0 ug/kg 14 3 21 130 110 120 7.3 0.064 100 120 PRI15-009

Total Vanadium 
7440-62-2

ug/kg 14 14 100 23,000 9,700 19,000 4,100 0.22
PRI15-001
PRI15-011

Total Zinc 7440-66-6 ug/kg 14 14 100 63,000 22,000 43,000 11,000 0.26 PRI15-009
1,1'-Biphenyl 92-52-4 ug/kg 14 0 0 6.6 0.037 170 190
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 14 0 0 1.1 0.040 27 31
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 14 0 0 3.0 0.034 85 96
2,4,5-Trichlorophenol 95-95-4 ug/kg 14 0 0 3.0 0.033 86 97
2,4,6-Trichlorophenol 88-06-2 ug/kg 14 0 0 3.2 0.035 87 99
2,4,6-Trichlorophenol (SIM Screen) 88-06-2 ug/kg 14 0 0 0.18 0.038 4.5 5.2
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 14 0 0 2.9 0.034 82 93
2,4-Dichlorophenol 120-83-2 ug/kg 14 0 0 2.6 0.027 92 100
2,4-Dimethylphenol 105-67-9 ug/kg 14 0 0 7.0 0.038 170 200
2,4-Dinitrophenol 51-28-5 ug/kg 14 0 0 8.3 0.035 220 250
2,4-Dinitrotoluene 121-14-2 ug/kg 14 0 0 2.6 0.027 92 100
2,6-Dinitrotoluene 606-20-2 ug/kg 14 0 0 5.8 0.054 100 120
2-Chloronaphthalene 91-58-7 ug/kg 14 0 0 2.9 0.034 84 95
2-Chlorophenol 95-57-8 ug/kg 14 0 0 2.8 0.030 91 100
2-Methylphenol 95-48-7 ug/kg 14 0 0 2.1 0.034 60 68
2-Nitroaniline 88-74-4 ug/kg 14 0 0 3.2 0.035 87 99
2-Nitrophenol 88-75-5 ug/kg 14 0 0 3.0 0.034 85 96
3,3'-Dichlorobenzidine 91-94-1 ug/kg 14 0 0 4.6 0.045 97 110
3-Nitroaniline 99-09-2 ug/kg 14 0 0 7.0 0.038 170 200
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 14 0 0 2.9 0.034 84 95
4-Bromophenyl-phenylether 101-55-3 ug/kg 14 0 0 3.2 0.035 88 100
4-Chloro-3-methylphenol 59-50-7 ug/kg 14 0 0 3.4 0.035 95 110
4-Chloroaniline 106-47-8 ug/kg 14 0 0 2.1 0.034 60 68
4-Chlorophenyl-phenylether 7005-72-3 ug/kg 14 0 0 3.1 0.032 96 110
3 & 4 Methylphenol 15831-10-4 ug/kg 14 0 0 12 0.034 340 390
4-Nitroaniline 100-01-6 ug/kg 14 0 0 2.8 0.030 91 100
4-Nitrophenol 100-02-7 ug/kg 14 0 0 11 0.035 290 330
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Table 6-10
Prevalence Table for Solids Sample Analysis – PRI-15 Buffer Area West
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
Acetophenone 98-86-2 ug/kg 14 0 0 0.95 0.035 26 29
Benzaldehyde 100-52-7 ug/kg 14 0 0 6.6 0.037 170 190
Benzylbutylphthalate 85-68-7 ug/kg 14 0 0 4.4 0.043 98 110
Bis(2-chloroethoxy)methane 111-91-1 ug/kg 14 0 0 2.8 0.030 91 100
bis(2-Chloroethyl) ether 111-44-4 ug/kg 14 0 0 2.9 0.034 84 95
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 14 0 0 6.1 0.057 100 120
Carbazole 86-74-8 ug/kg 14 0 0 4.4 0.043 98 110
Dibenzofuran 132-64-9 ug/kg 14 0 0 2.9 0.032 89 100
Diethyl phthalate 84-66-2 ug/kg 14 0 0 4.1 0.042 93 110
Dimethylphthalate 131-11-3 ug/kg 14 0 0 2.9 0.030 90 100
Di-n-butylphthalate 84-74-2 ug/kg 14 0 0 5.2 0.049 100 110
Di-n-octylphthalate 117-84-0 ug/kg 14 0 0 5.2 0.049 100 110
Hexachlorobenzene 118-74-1 ug/kg 14 0 0 2.6 0.027 92 100
Hexachlorobenzene (SIM Screen) 118-74-1 ug/kg 14 3 21 35 3 14 8.7 1.8 2.3 2.5 PRI15-004
Hexachlorobutadiene 87-68-3 ug/kg 14 0 0 3.0 0.034 85 96
Hexachlorobutadiene (SIM Screen) 87-68-3 ug/kg 14 0 0 0.13 0.032 3.8 4.3
Hexachlorocyclopentadiene 77-47-4 ug/kg 14 0 0 2.4 0.035 64 73
Hexachloroethane 67-72-1 ug/kg 14 0 0 2.9 0.034 84 95
Isophorone 78-59-1 ug/kg 14 0 0 3.1 0.032 96 110
Nitrobenzene 98-95-3 ug/kg 14 0 0 2.8 0.034 78 89
N-Nitrosodimethylamine 62-75-9 ug/kg 14 0 0 5.0 0.049 99 110
n-Nitrosodimethylamine (SIM Screen) 62-75-9 ug/kg 14 0 0 5.0 0.049 99 110
N-Nitroso-di-n-propylamine 621-64-7 ug/kg 14 0 0 3.2 0.035 87 99
N-Nitrosodiphenylamine 86-30-6 ug/kg 14 0 0 2.9 0.032 89 100
Pentachlorophenol 87-86-5 ug/kg 14 0 0 1.8 0.032 53 60
Pentachlorophenol (SIM Screen) 87-86-5 ug/kg 14 1 7 27 27 27 1.00 0.038 25 28 PRI15-003
Phenol 108-95-2 ug/kg 14 0 0 3.0 0.033 86 97
2-Methylnaphthalene 91-57-6 ug/kg 14 1 7 0.91 0.91 0.91 0.20 0.30 0.43 1 PRI15-005
Acenaphthene 83-32-9 ug/kg 14 0 0 0.26 0.36 0.47 1.1
Acenaphthylene 208-96-8 ug/kg 14 0 0 0.022 0.062 0.33 0.4
Anthracene 120-12-7 ug/kg 14 1 7 0.47 0.47 0.47 0.030 0.070 0.39 0.48 PRI15-009
Benzo(a)anthracene 56-55-3 ug/kg 14 7 50 0.67 0.32 0.44 0.11 0.29 0.3 0.35 PRI15-009
Benzo(a)pyrene 50-32-8 ug/kg 14 2 14 0.62 0.51 0.57 0.058 0.13 0.4 0.46 PRI15-004
Benzo(b)fluoranthene 205-99-2 ug/kg 14 4 29 1 0.55 0.68 0.12 0.21 0.5 0.58 PRI15-004
Benzo(g,h,i)perylene 191-24-2 ug/kg 14 0 0 0.077 0.071 1 1.2
Benzo(k)fluoranthene 207-08-9 ug/kg 14 1 7 1 1 1.0 0.065 0.078 0.76 0.88 PRI15-004
Chrysene 218-01-9 ug/kg 14 12 86 2 0.81 1.1 0.41 0.40 0.4 0.4 PRI15-004
Dibenzo(a,h)anthracene 53-70-3 ug/kg 14 0 0 0.088 0.067 1.2 1.4
Fluoranthene 206-44-0 ug/kg 14 11 79 1.5 0.48 0.81 0.37 0.53 0.29 0.34 PRI15-004
Fluorene 86-73-7 ug/kg 14 1 7 0.73 0.73 0.73 0.062 0.11 0.49 0.59 PRI15-009
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 14 1 7 0.76 0.76 0.76 0.070 0.13 0.48 0.55 PRI15-004
Naphthalene 91-20-3 ug/kg 14 6 43 7 0.69 4.5 2.6 0.78 0.36 5.1 PRI15-006
Phenanthrene 85-01-8 ug/kg 14 2 14 1.7 0.62 1.2 0.48 0.46 0.35 2.1 PRI15-007
Pyrene 129-00-0 ug/kg 14 11 79 1.3 0.38 0.63 0.29 0.50 0.35 0.41 PRI15-004
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 14 7 50 7 0.62 4.5 2.5 0.68 0.56 5.1 PRI15-006
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 14 7 50 9.2 2 6.3 2.9 0.62 1.7 4.5 PRI15-006
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 14 12 86 8.8 0.82 3.2 2.1 0.70 1.4 1.4 PRI15-004
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 14 12 86 10 3.5 5.4 1.8 0.35 3.2 3.3 PRI15-004
Perchlorate 14797-73-0 ug/kg 3 0 0 1.0 0.048 20 22
Total Organic Carbon TOC g/kg 14 13 93 18 5 10 3.9 0.42 1.7 1.7 PRI15-007
pH PH25 pH units 14 14 100 9.1 7.39 8.4 0.40 0.048 PRI15-010
Cyanide, Total 74-90-8 ug/kg 14 2 14 230 210 220 8.5 0.038 210 240 PRI15-007

Notes:
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = No results PCB = Polychlorinated biphenyl 
g/kg = Grams per kilograms PeCDD = Pentachlorodibenzo-p-dioxin
HpCDD = Heptachlorodibenzo-p-dioxin PeCDF = Pentachlorodienzofuran
HpCDF = Heptachlorodibenzofuran pH = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran TCDD = Tetrachlorodibenzodioxin
OCDD = Octachlorodibenzo-p-dioxin TCDF = Tetrachlorodienzofuran
OCDF = Octachlorodienzofuran TEQ = Toxicity equivalence 
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Table 6-11
Prevalence Table for Solids Sample Analysis – PRI-16 Lakeside Mountains Buffer Area
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
2,3,7,8-TCDD ug/kg 14 0 0 0.000030 1.1 0.000016 0.00013
1,2,3,7,8-PeCDD ug/kg 14 1 7 0.000053 0.000053 0.000053 0.000044 0.90 0.000027 0.0002 PRI16-008
1,2,3,4,7,8-HxCDD ug/kg 14 5 36 0.00012 0.000054 0.000085 0.000045 0.77 0.000011 0.00016 PRI16-008

1,2,3,6,7,8-HxCDD ug/kg 14 6 43 0.00019 0.00009 0.00015 0.000063 0.57 0.0000097 0.00016
PRI16-007
PRI16-009

1,2,3,7,8,9-HxCDD ug/kg 14 6 43 0.00016 0.000062 0.00011 0.000048 0.39 0.000044 0.0002 PRI16-008
1,2,3,4,6,7,8-HpCDD ug/kg 14 11 79 0.0021 0.00055 0.0013 0.00059 0.50 0.00037 0.00071 PRI16-007
OCDD ug/kg 14 11 79 0.014 0.0022 0.0073 0.0035 0.56 0.0021 0.0034 PRI16-009
2,3,7,8-TCDF ug/kg 14 9 64 0.00046 0.00012 0.00026 0.00012 0.51 0.000056 0.00033 PRI16-007
1,2,3,7,8-PeCDF ug/kg 14 9 64 0.0004 0.0001 0.00020 0.00012 0.61 0.000016 0.00035 PRI16-007
2,3,4,7,8-PeCDF ug/kg 14 9 64 0.00028 0.000039 0.00015 0.00010 0.71 0.000022 0.00036 PRI16-008
1,2,3,4,7,8-HxCDF ug/kg 14 14 100 0.0016 0.00018 0.00077 0.00040 0.52 PRI16-008
1,2,3,6,7,8-HxCDF ug/kg 14 11 79 0.0011 0.000097 0.00057 0.00031 0.60 0.00021 0.0005 PRI16-008
1,2,3,7,8,9-HxCDF ug/kg 14 3 21 0.00009 0.000047 0.000064 0.000035 0.77 0.000012 0.00014 PRI16-003
2,3,4,6,7,8-HxCDF ug/kg 14 13 93 0.00086 0.00011 0.00041 0.00024 0.61 0.0002 0.0002 PRI16-008
1,2,3,4,6,7,8-HpCDF ug/kg 14 13 93 0.014 0.0024 0.0060 0.0039 0.69 0.0014 0.0014 PRI16-008
1,2,3,4,7,8,9-HpCDF ug/kg 14 14 100 0.0013 0.00012 0.00052 0.00034 0.66 PRI16-008
OCDF ug/kg 14 14 100 0.13 0.0069 0.041 0.038 0.92 PRI16-008
Calculated TEQ (ND=0), Mammalian ug/kg 14 14 100 0.00075 0.000054 0.00032 0.00021 0.65 PRI16-008
Calculated TEQ (ND=1/2 DL), Mammalian ug/kg 14 14 100 0.0008 0.0001 0.00041 0.00021 0.52 PRI16-008
Calculated TEQ (ND=0), Avian ug/kg 14 14 100 0.0013 0.00008 0.00059 0.00033 0.56 PRI16-007
Calculated TEQ (ND=1/2 DL), Avian ug/kg 14 14 100 0.014 0.011 0.013 0.00085 0.068 PRI16-012
PCB-81 ug/kg 14 1 7 0.00077 0.00077 0.00077 0.00020 0.57 0.00011 0.00064 PRI16-014
PCB-77 ug/kg 14 9 64 0.0035 0.00059 0.0022 0.0010 0.57 0.00038 0.0019 PRI16-007
PCB-105 ug/kg 14 11 79 0.01 0.0013 0.0043 0.0025 0.63 0.00087 0.0063 PRI16-009
PCB-114 ug/kg 14 1 7 0.00029 0.00029 0.00029 0.00018 0.46 0.00012 0.00074 PRI16-003
PCB-118 ug/kg 14 14 100 0.015 0.0019 0.0073 0.0038 0.52 PRI16-009
PCB-123 ug/kg 14 2 14 0.0011 0.00025 0.00068 0.00025 0.62 0.00012 0.00058 PRI16-014
PCB-126 ug/kg 14 1 7 0.00066 0.00066 0.00066 0.00025 0.54 0.00014 0.0011 PRI16-010
PCB-156 & 157 ug/kg 14 9 64 0.0039 0.00038 0.0021 0.0011 0.68 0.00047 0.0018 PRI16-009
PCB-167 ug/kg 14 9 64 0.0019 0.00012 0.0010 0.00054 0.61 0.0003 0.0011 PRI16-009
PCB-169 ug/kg 14 1 7 0.00085 0.00085 0.00085 0.00020 0.69 0.00011 0.00048 PRI16-014
PCB-189 ug/kg 14 6 43 0.00063 0.00016 0.00041 0.00024 0.51 0.00011 0.0011 PRI16-012
Monochlorobiphenyls, Total ug/kg 14 14 100 0.044 0.0036 0.013 0.010 0.81 PRI16-009
Dichlorobiphenyls, Total ug/kg 14 10 71 0.025 0.0031 0.014 0.0070 0.52 0.0081 0.015 PRI16-003
Trichlorobiphenyls, Total ug/kg 14 14 100 0.025 0.0021 0.014 0.0059 0.42 PRI16-003
Tetrachlorobiphenyls, Total ug/kg 14 14 100 0.04 0.006 0.025 0.011 0.44 PRI16-003
Pentachlorobiphenyls, Total ug/kg 14 14 100 0.11 0.011 0.049 0.029 0.58 PRI16-009
Hexachlorobiphenyls, Total ug/kg 14 14 100 0.17 0.01 0.062 0.041 0.67 PRI16-009
Heptachlorobiphenyls, Total ug/kg 14 14 100 0.13 0.0088 0.051 0.032 0.62 PRI16-009
Octachlorobiphenyls, Total ug/kg 14 14 100 0.091 0.007 0.038 0.024 0.63 PRI16-009
Nonachlorobiphenyls, Total ug/kg 14 14 100 0.13 0.014 0.062 0.041 0.66 PRI16-009
Decachlorobiphenyl (PCB-209) ug/kg 14 14 100 0.61 0.054 0.26 0.19 0.72 PRI16-008
Total PCBs ug/kg 14 14 100 1.2 0.13 0.58 0.34 0.58 PRI16-009
Total Aluminum ug/kg 14 14 100 16,000,000 5,100,000 11,000,000 3,100,000 0.28 PRI16-007
Total Antimony ug/kg 14 12 86 380 210 310 55 0.19 210 210 PRI16-007
Total Arsenic ug/kg 14 14 100 7,200 2,500 5,200 1,500 0.29 PRI16-012
Total Barium ug/kg 14 14 100 210,000 69,000 150,000 41,000 0.28 PRI16-007
Total Beryllium ug/kg 14 14 100 740 230 520 150 0.30 PRI16-007
Total Cadmium ug/kg 14 14 100 510 120 360 120 0.34 PRI16-009
Total Calcium ug/kg 14 14 100 170,000,000 39,000,000 75,000,000 35,000,000 0.47 PRI16-013
Total Chromium ug/kg 14 14 100 18,000 5,000 11,000 3,200 0.29 PRI16-007
Total Cobalt ug/kg 14 14 100 5,500 1,700 3,800 1,000 0.27 PRI16-007

Total Copper ug/kg 14 14 100 20,000 4,700 14,000 5,000 0.36
PRI16-007
PRI16-009

Total Iron ug/kg 14 14 100 17,000,000 6,000,000 11,000,000 3,100,000 0.29 PRI16-007
Total Lead ug/kg 14 14 100 28,000 8,900 18,000 5,400 0.29 PRI16-009
Total Magnesium ug/kg 14 14 100 45,000,000 8,000,000 22,000,000 10,000,000 0.47 PRI16-010
Total Manganese ug/kg 14 14 100 500,000 110,000 340,000 120,000 0.34 PRI16-007
Total Mercury ug/kg 14 13 93 43 10 26 10 0.40 8.4 8.4 PRI16-009
Total Molybdenum ug/kg 14 14 100 1,100 120 560 240 0.42 PRI16-007
Total Nickel ug/kg 14 14 100 12,000 3,500 8,600 2,500 0.29 PRI16-007
Total Potassium ug/kg 14 14 100 4,900,000 1,500,000 3,200,000 1,100,000 0.33 PRI16-007
Total Selenium ug/kg 14 9 64 340 220 260 42 0.17 200 230 PRI16-012

Total Silver ug/kg 14 5 36 75 63 72 6.0 0.089 61 78
PRI16-003
PRI16-008

Total Sodium ug/kg 14 14 100 510,000 210,000 330,000 87,000 0.26 PRI16-008
Total Thallium ug/kg 14 4 29 150 100 120 15 0.13 100 130 PRI16-007
Total Vanadium ug/kg 14 14 100 26,000 11,000 19,000 4,000 0.21 PRI16-007
Total Zinc ug/kg 14 14 100 62,000 26,000 45,000 11,000 0.25 PRI16-007
1,1'-Biphenyl ug/kg 14 0 0 9.2 0.051 170 200
1,2,4,5-Tetrachlorobenzene ug/kg 14 0 0 1.5 0.055 26 32
2,3,4,6-Tetrachlorophenol ug/kg 14 0 0 4.4 0.049 83 100
2,4,5-Trichlorophenol ug/kg 14 0 0 4.3 0.048 84 100
2,4,6-Trichlorophenol ug/kg 14 0 0 4.1 0.045 85 100
2,4,6-Trichlorophenol (SIM Screen) ug/kg 14 0 0 0.27 0.056 4.4 5.5
2,2-Oxybis(1-chloropropane) ug/kg 14 0 0 4.6 0.054 80 98
2,4-Dichlorophenol ug/kg 14 0 0 5.0 0.051 90 110
2,4-Dimethylphenol ug/kg 14 0 0 10 0.057 170 210
2,4-Dinitrophenol ug/kg 14 0 0 13 0.056 220 270
2,4-Dinitrotoluene ug/kg 14 0 0 5.0 0.051 90 110
2,6-Dinitrotoluene ug/kg 14 0 0 6.1 0.057 100 120
2-Chloronaphthalene ug/kg 14 0 0 4.6 0.053 82 100
2-Chlorophenol ug/kg 14 0 0 5.3 0.055 89 110
2-Methylphenol ug/kg 14 0 0 3.5 0.056 58 72
2-Nitroaniline ug/kg 14 0 0 4.1 0.045 85 100
2-Nitrophenol ug/kg 14 0 0 4.4 0.049 83 100
3,3'-Dichlorobenzidine ug/kg 14 0 0 6.7 0.066 95 120
3-Nitroaniline ug/kg 14 0 0 10 0.057 170 210
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Table 6-11
Prevalence Table for Solids Sample Analysis – PRI-16 Lakeside Mountains Buffer Area
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte Units
Number of 

Samples
Number of 
Detections

Frequency of 
Detection 
(percent)

Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Location with 

Maximum Detection
4,6-Dinitro-2-methylphenol ug/kg 14 0 0 4.6 0.053 82 100
4-Bromophenyl-phenylether ug/kg 14 0 0 6.0 0.065 86 110
4-Chloro-3-methylphenol ug/kg 14 0 0 3.9 0.040 93 110
4-Chloroaniline ug/kg 14 0 0 3.5 0.056 58 72
4-Chlorophenyl-phenylether ug/kg 14 0 0 7.0 0.069 94 120
3 & 4 Methylphenol ug/kg 14 0 0 20 0.057 330 410
4-Nitroaniline ug/kg 14 0 0 5.3 0.055 89 110
4-Nitrophenol ug/kg 14 0 0 17 0.057 280 350
Acetophenone ug/kg 14 0 0 1.4 0.052 25 31
Benzaldehyde ug/kg 14 0 0 9.2 0.051 170 200
Benzylbutylphthalate ug/kg 14 0 0 6.5 0.064 96 120
Bis(2-chloroethoxy)methane ug/kg 14 0 0 5.3 0.055 89 110
bis(2-Chloroethyl) ether ug/kg 14 0 0 4.6 0.053 82 100
Bis(2-ethylhexyl)phthalate ug/kg 14 0 0 6.5 0.062 99 120
Carbazole ug/kg 14 0 0 6.5 0.064 96 120
Dibenzofuran ug/kg 14 0 0 5.7 0.061 87 110
Diethyl phthalate ug/kg 14 0 0 4.6 0.047 91 110
Dimethylphthalate ug/kg 14 0 0 5.5 0.058 88 110
Di-n-butylphthalate ug/kg 14 0 0 6.6 0.064 98 120
Di-n-octylphthalate ug/kg 14 0 0 6.6 0.064 98 120
Hexachlorobenzene ug/kg 14 0 0 5.0 0.051 90 110
Hexachlorobenzene (SIM Screen) ug/kg 14 0 0 0.13 0.056 2.2 2.7
Hexachlorobutadiene ug/kg 14 0 0 4.4 0.049 83 100
Hexachlorobutadiene (SIM Screen) ug/kg 14 0 0 0.22 0.055 3.7 4.6
Hexachlorocyclopentadiene ug/kg 14 0 0 3.7 0.055 62 77
Hexachloroethane ug/kg 14 0 0 4.6 0.053 82 100
Isophorone ug/kg 14 0 0 7.0 0.069 94 120
Nitrobenzene ug/kg 14 0 0 4.4 0.054 76 94
N-Nitrosodimethylamine ug/kg 14 0 0 6.8 0.065 97 120
n-Nitrosodimethylamine (SIM Screen) ug/kg 14 0 0 6.8 0.065 97 120
N-Nitroso-di-n-propylamine ug/kg 14 0 0 4.1 0.045 85 100
N-Nitrosodiphenylamine ug/kg 14 0 0 5.7 0.061 87 110
Pentachlorophenol ug/kg 14 0 0 3.0 0.054 51 63
Pentachlorophenol (SIM Screen) ug/kg 14 0 0 1.4 0.054 24 30
Phenol ug/kg 14 0 0 4.3 0.048 84 100
2-Methylnaphthalene ug/kg 14 2 14 1.4 0.55 0.98 0.26 0.47 0.41 0.79 PRI16-003
Acenaphthene ug/kg 14 0 0 0.13 0.25 0.45 0.99
Acenaphthylene ug/kg 14 0 0 0.021 0.060 0.32 0.39
Anthracene ug/kg 14 0 0 0.024 0.058 0.38 0.46
Benzo(a)anthracene ug/kg 14 2 14 0.62 0.33 0.48 0.081 0.24 0.29 0.35 PRI16-009
Benzo(a)pyrene ug/kg 14 1 7 0.72 0.72 0.72 0.083 0.19 0.38 0.47 PRI16-009
Benzo(b)fluoranthene ug/kg 14 1 7 1.4 1.4 1.4 0.23 0.39 0.48 0.59 PRI16-009
Benzo(g,h,i)perylene ug/kg 14 0 0 0.077 0.072 0.96 1.2
Benzo(k)fluoranthene ug/kg 14 1 7 0.85 0.85 0.85 0.049 0.060 0.73 0.89 PRI16-009
Chrysene ug/kg 14 10 71 1.9 0.41 0.97 0.44 0.55 0.33 0.4 PRI16-009
Dibenzo(a,h)anthracene ug/kg 14 0 0 0.073 0.057 1.2 1.4
Fluoranthene ug/kg 14 9 64 2 0.34 1.0 0.52 0.69 0.28 0.34 PRI16-009
Fluorene ug/kg 14 0 0 0.029 0.056 0.47 0.57
Indeno(1,2,3-cd)pyrene ug/kg 14 1 7 1 1 1.0 0.13 0.25 0.46 0.56 PRI16-009
Naphthalene ug/kg 14 11 79 5.8 0.61 1.9 1.6 1.1 0.29 0.33 PRI16-011
Phenanthrene ug/kg 14 11 79 3 0.46 1.3 0.72 0.61 0.34 1.2 PRI16-003
Pyrene ug/kg 14 8 57 1.9 0.44 0.97 0.45 0.63 0.34 0.41 PRI16-009
Low Molecular Weight PAH (ND=0) ug/kg 14 12 86 8.8 0.83 3.1 2.3 0.85 0.47 0.52 PRI16-003
Low Molecular Weight PAH (ND=1/2DL) ug/kg 14 12 86 9.7 2.1 4.3 2.4 0.62 1.3 1.5 PRI16-003
High Molecular Weight PAH (ND=0) ug/kg 14 10 71 10 0.75 3.1 2.3 0.90 1.2 1.4 PRI16-009
High Molecular Weight PAH (ND=1/2DL) ug/kg 14 10 71 12 3.3 5.6 2.4 0.49 2.7 3.3 PRI16-009
Perchlorate ug/kg 13 0 0 1.0 0.048 20 24
Total Organic Carbon g/kg 14 14 100 54 4.7 17 13 0.77 PRI16-009
pH pH units 14 14 100 8.28 7.02 7.9 0.35 0.044 PRI16-011
Cyanide, Total ug/kg 14 4 29 460 280 350 73 0.29 210 230 PRI16-009

Notes:
µg/kg = micrograms per kilogram HxCDF = Hexachlorodienzofuran PeCDF = Pentachlorodienzofuran
Empty cells = No results OCDD = Octachlorodibenzo-p-dioxin pH = pH units
g/kg = Grams per kilograms OCDF = Octachlorodienzofuran SIM = Selected ion monitoring 
HpCDD = Heptachlorodibenzo-p-dioxin PAH = Polycyclic aromatic hydrocarbon TCDD = Tetrachlorodibenzodioxin
HpCDF = Heptachlorodibenzofuran PCB = Polychlorinated biphenyl TCDF = Tetrachlorodienzofuran
HxCDD = Hexachlorodibenzo-p-dioxin PeCDD = Pentachlorodibenzo-p-dioxin TEQ = Toxicity equivalence 
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Table 6-12
Prevalence Table for Solids Sample Analysis – PRI-17 Site-Wide Groundwater 
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units
Number of 

Samples
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Detections

Frequency 
of Detection 

(percent)
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Detection
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Average 
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Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit

Location with 
Maximum 
Detection

2,3,7,8-TCDD 1746-01-6 µg/L 30 0 0 0.00000051 0.80 0.00000026 0.0000023
1,2,3,7,8-PeCDD 40321-76-4 µg/L 30 0 0 0.0000010 0.94 0.00000035 0.0000045
1,2,3,4,7,8-HxCDD 39227-28-6 µg/L 30 0 0 0.0000011 1.6 0.00000023 0.000006
1,2,3,6,7,8-HxCDD 57653-85-7 µg/L 30 0 0 0.00000078 1.5 0.00000016 0.0000044
1,2,3,7,8,9-HxCDD 19408-74-3 µg/L 30 1 3 0.00000069 0.00000069 0.00000069 0.00000074 1.4 0.00000017 0.0000042 MW-14
1,2,3,4,6,7,8-HpCDD 35822-46-9 µg/L 30 4 13 0.0000019 0.00000045 0.0000012 0.00000048 0.74 0.00000026 0.0000019 MW-18
OCDD 3268-87-9 µg/L 30 2 7 0.000015 0.0000053 0.000010 0.0000028 1.3 0.00000034 0.0000062 PZ-12
2,3,7,8-TCDF 51207-31-9 µg/L 30 2 7 0.0000091 0.0000011 0.0000051 0.0000017 1.7 0.00000019 0.0000027 MW-8A
1,2,3,7,8-PeCDF 57117-41-6 µg/L 30 0 0 0.0000013 1.2 0.00000021 0.0000044
2,3,4,7,8-PeCDF 57117-31-4 µg/L 30 0 0 0.0000014 1.2 0.00000021 0.0000048
1,2,3,4,7,8-HxCDF 70648-26-9 µg/L 30 3 10 0.0000028 0.0000012 0.0000018 0.00000088 1.1 0.00000019 0.0000044 MW-6
1,2,3,6,7,8-HxCDF 57117-44-9 µg/L 30 3 10 0.0000017 0.00000067 0.0000010 0.00000064 1.2 0.00000014 0.0000033 MW-6
1,2,3,7,8,9-HxCDF 72918-21-9 µg/L 30 3 10 0.0000014 0.00000078 0.0000011 0.00000078 1.3 0.00000018 0.0000043 MW-18
2,3,4,6,7,8-HxCDF 60851-34-5 µg/L 30 1 3 0.00000094 0.00000094 0.00000094 0.00000068 1.4 0.00000016 0.0000038 MW-18
1,2,3,4,6,7,8-HpCDF 67562-39-4 µg/L 30 7 23 0.0000066 0.0000011 0.0000023 0.0000018 0.83 0.00000017 0.0000053 MW-6
1,2,3,4,7,8,9-HpCDF 55673-89-7 µg/L 30 3 10 0.0000022 0.0000017 0.0000020 0.00000057 0.84 0.00000019 0.0000013 MW-5A
OCDF 39001-02-0 µg/L 30 9 30 0.000099 0.00000067 0.000028 0.000024 1.6 0.00000052 0.000066 MW-7
Calculated TEQ (ND=0), Mammalian CALC_DX_0 µg/L 30 19 63 0.00000092 2.7E-11 0.00000015 0.00000023 1.8 1.3E-10 0.0000006 MW-8A
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 µg/L 30 19 63 0.0000056 0.00000064 0.0000015 0.0000013 0.81 0.00000057 0.0000041 MW-8A
Calculated TEQ (ND=0), Avian CALC_DX_0_AV µg/L 30 19 63 0.02 9.1E-12 0.0011 0.0036 4.0 0.00056 0.00071 MW-8A
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av µg/L 30 19 63 0.02 0.00031 0.0014 0.0036 3.7 0.00028 0.00036 MW-8A
PCB-81 70362-50-4 ug/L 30 0 0 0.000008 1.8E+00 0.00000092 0.000042
PCB-77 32598-13-3 ug/L 30 0 0 0.000008 1.9E+00 0.0000009 0.000043
PCB-105 32598-14-4 ug/L 30 1 3 0.0000038 0.0000038 0.0000038 0.000007 1.7E+00 0.0000011 0.000037 PZ-26
PCB-114 74472-37-0 ug/L 30 0 0 0.000006 1.9E+00 0.00000066 0.000032
PCB-118 31508-00-6 ug/L 30 13 43 0.000013 0.0000025 0.0000062 0.000006 1.1E+00 0.000002 0.000033 MW-6
PCB-123 65510-44-3 ug/L 30 0 0 0.000006 1.9E+00 0.00000064 0.000032
PCB-126 57465-28-8 ug/L 30 0 0 0.000007 1.8E+00 0.00000075 0.000039
PCB-156 & 157 PCB156_157 ug/L 30 2 7 0.0000022 0.0000013 0.0000018 0.000001 5.8E-01 0.00000039 0.0000041 MW-14
PCB-167 52663-72-6 ug/L 30 5 17 0.0000021 0.00000066 0.0000013 0.000001 6.2E-01 0.00000024 0.0000028 MW-6
PCB-169 32774-16-6 ug/L 30 1 3 0.0000019 0.0000019 0.0000019 0.000002 7.8E-01 0.0000003 0.0000053 MW-14
PCB-189 39635-31-9 ug/L 30 0 0 0.000002 8.8E-01 0.00000036 0.0000071
Monochlorobiphenyls, Total 27323-18-8 ug/L 30 22 73 0.17 0.0000056 0.015 0.033 3.0E+00 0.0000011 0.0000026 MW-8A
Dichlorobiphenyls, Total 25512-42-9 ug/L 30 18 60 0.13 0.000016 0.011 0.024 3.6E+00 0.00001 0.000046 MW-8A
Trichlorobiphenyls, Total 25323-68-6 ug/L 30 19 63 0.0054 0.0000064 0.00063 0.0011 2.8E+00 0.0000039 0.000073 MW-8A
Tetrachlorobiphenyls, Total 26914-33-0 ug/L 30 30 100 0.029 0.000014 0.0012 0.0053 4.4E+00 MW-8A
Pentachlorobiphenyls, Total 25429-29-2 ug/L 30 30 100 0.0013 0.0000032 0.0001 0.00025 2.4E+00 MW-8A
Hexachlorobiphenyls, Total 26601-64-9 ug/L 30 24 80 0.00011 0.0000028 0.00002 0.00002 1.1E+00 0.0000034 0.0000046 MW-8A
Heptachlorobiphenyls, Total 28655-71-2 ug/L 30 16 53 0.00029 0.0000013 0.00003 0.00005 2.8E+00 0.0000011 0.0000071 PZ-26
Octachlorobiphenyls, Total 55722-26-4 ug/L 30 11 37 0.000073 0.0000012 0.00003 0.00002 1.5E+00 0.00000028 0.000016 PZ-6
Nonachlorobiphenyls, Total 53742-07-7 ug/L 30 18 60 0.00048 0.00000079 0.00005 0.00009 2.7E+00 0.00000054 0.0000058 PZ-6
Decachlorobiphenyl (PCB-209) 2051-24-3 ug/L 30 22 73 0.0069 0.0000033 0.0009 0.0015 2.2E+00 0.000013 0.00015 MW-5A
Total PCBs 1336-36-3 ug/L 30 30 100 0.34 0.000046 0.020 0.063 3.1E+00 MW-8A
Total Aluminum 7429-90-5 µg/L 30 11 37 6300 51 2,200 1,900 2.2 50 250 MW-13A
Dissolved Aluminum 7429-90-5 µg/L 30 9 30 6100 54 2,600 1,800 2.3 50 250 MW-13A
Total Antimony 7440-36-0 µg/L 30 21 70 8.6 0.65 1.8 1.8 1.3 0.4 2 PZ-1
Dissolved Antimony 7440-36-0 µg/L 30 21 70 9 0.54 1.6 1.7 1.3 0.4 2 PZ-1
Total Arsenic 7440-38-2 µg/L 30 30 100 170 2.1 46 39 0.85 PZ-4
Dissolved Arsenic 7440-38-2 µg/L 30 30 100 170 2.1 44 39 0.87 PZ-4
Total Barium 7440-39-3 µg/L 30 30 100 3,000 18 370 630 1.7 MW-7
Dissolved Barium 7440-39-3 µg/L 30 30 100 3,400 17 380 700 1.8 MW-7

Total Beryllium 
7440-41-7

µg/L 30 9 30 2.5 0.38 1.4 0.74 1.2 0.2 1
MW-13B
MW-15B

Dissolved Beryllium 
7440-41-7

µg/L 30 12 40 2.5 0.29 1.2 0.70 1.1 0.2 1
MW-13A
MW-13B

Total Cadmium 7440-43-9 µg/L 30 6 20 17 1 5.3 3.1 1.5 1 5 PZ-4
Dissolved Cadmium 7440-43-9 µg/L 30 5 17 18 1.5 6.1 3.2 1.6 1 5 PZ-4
Total Calcium 7440-70-2 µg/L 30 30 100 50,000,000 490,000 6,900,000 9,000,000 1.3 MW-20B
Dissolved Calcium 7440-70-2 µg/L 30 30 100 48,000,000 470,000 6,800,000 8,800,000 1.3 MW-20B
Total Chromium 7440-47-3 µg/L 30 3 10 5.2 2.1 3.4 1.6 0.65 2 10 MW-13A
Dissolved Chromium 7440-47-3 µg/L 30 3 10 2.7 2.1 2.3 1.5 0.64 2 10 MW-15B
Chromium, Hexavalent 18540-29-9 µg/L 30 16 53 1.8 0.13 0.57 0.40 1.1 0.051 0.403 MW-18
Total Cobalt 7440-48-4 µg/L 30 19 63 140 1.4 42 37 1.3 1.2 6 MW-15A
Dissolved Cobalt 7440-48-4 µg/L 30 19 63 130 1.4 42 35 1.3 1.2 6 MW-15A
Total Copper 7440-50-8 µg/L 30 7 23 53 2.3 15 10 2.0 2 10 MW-13A
Dissolved Copper 7440-50-8 µg/L 30 11 37 47 2 11 11 1.9 2 10 MW-13A
Total Iron 7439-89-6 µg/L 30 25 83 680,000 490 93,000 140,000 1.8 50 50 MW-20A
Dissolved Iron 7439-89-6 µg/L 30 26 87 670,000 490 89,000 140,000 1.8 50 50 MW-20A
Total Lead 7439-92-1 µg/L 30 2 7 51 3.1 27 9.1 3.0 1.2 6 PZ-1
Dissolved Lead 7439-92-1 µg/L 30 2 7 51 3.1 27 9.1 3.0 1.2 6 PZ-1
Total Magnesium 7439-95-4 µg/L 30 30 100 51,000,000 1,500,000 8,300,000 9,900,000 1.2 PZ-1
Dissolved Magnesium 7439-95-4 µg/L 30 30 100 38,000,000 1,500,000 7,800,000 8,100,000 1.0 PZ-1

Total Manganese 
7439-96-5

µg/L 30 30 100 16,000 66 6,100 5,000 0.82
MW-15A

PZ-10

Dissolved Manganese 
7439-96-5

µg/L 30 30 100 16,000 43 6,000 4,900 0.82
MW-15A

PZ-10
Total Mercury 7439-97-6 µg/L 30 1 3 0.53 0.53 0.53 0.079 0.69 0.1 0.1 MW-17
Dissolved Mercury 7439-97-6 µg/L 30 0 0 0 0 0.1 0.1
Total Molybdenum 7439-98-7 µg/L 30 26 87 200 1.4 36 46 1.5 1.2 6 MW-15A
Dissolved Molybdenum 7439-98-7 µg/L 30 22 73 190 2.8 39 44 1.5 1.2 7 MW-15A

Total Nickel
7440-02-0

µg/L 30 26 87 310 2 87 97 1.3 2 10
MW-13A
MW-15A

Dissolved Nickel 
7440-02-0

µg/L 30 24 80 300 2.2 92 94 1.3 2 10
MW-13A
MW-15A

Total Potassium 7440-09-7 µg/L 30 30 100 7,900,000 100,000 1,500,000 2,000,000 1.3 PZ-1
Dissolved Potassium 7440-09-7 µg/L 30 30 100 7,400,000 100,000 1,500,000 1,800,000 1.3 PZ-22
Total Selenium 7782-49-2 µg/L 30 15 50 6.3 2.1 3.4 1.8 0.61 2 10 LF-03
Dissolved Selenium 7782-49-2 µg/L 30 14 47 6.4 2 3.4 1.8 0.60 2 10 PZ-8
Total Silver 7440-22-4 µg/L 30 2 7 1.6 0.61 1.1 0.47 0.66 0.6 3 PZ-4
Dissolved Silver 7440-22-4 µg/L 30 1 3 1.5 1.5 1.5 0.46 0.65 0.6 3 PZ-4
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Prevalence Table for Solids Sample Analysis – PRI-17 Site-Wide Groundwater 
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Total Sodium 7440-23-5 µg/L 30 30 100 19,000,000 1,300,000 5,700,000 4,800,000 0.84 MW-19B
Dissolved Sodium 7440-23-5 µg/L 30 30 100 22,000,000 1,300,000 5,800,000 5,300,000 0.91 MW-19B
Total Thallium 7440-28-0 µg/L 30 3 10 5.1 1.6 2.9 1.0 0.78 1 5 PZ-4
Dissolved Thallium 7440-28-0 µg/L 30 3 10 5.3 1.3 2.8 1.1 0.80 1 5 PZ-4
Total Vanadium 7440-62-2 µg/L 30 8 27 18 6.5 11 5.2 0.64 6 30 MW-18
Dissolved Vanadium 7440-62-2 µg/L 30 7 23 19 6.7 12 5.4 0.66 6 30 MW-18
Total Zinc 7440-66-6 µg/L 30 19 63 630 9.9 130 160 1.8 8 8 MW-20B
Dissolved Zinc 7440-66-6 µg/L 30 16 53 690 9.1 150 160 1.9 8 8 MW-20B
1,1'-Biphenyl 92-52-4 µg/L 30 0 0 7.9 1.3 4 48
1,2,4,5-Tetrachlorobenzene 95-94-3 µg/L 30 3 10 10 0.52 4.0 1.9 1.9 0.43 5.2 MW-5A
2,3,4,6-Tetrachlorophenol 58-90-2 µg/L 30 0 0 4.0 1.3 2 24
2,4,5-Trichlorophenol 95-95-4 µg/L 30 0 0 3.1 1.3 1.6 19
2,4,6-Trichlorophenol 88-06-2 µg/L 30 1 3 3.5 3.5 3.5 3.1 1.3 1.6 19 MW-8A
2,4,6-Trichlorophenol (SIM Screen) 88-06-2 µg/L 30 6 20 2.7 0.2 0.78 0.47 1.6 0.15 0.19 MW-8A
2,2-Oxybis(1-chloropropane) 108-60-1 µg/L 30 0 0 2.0 1.3 1 12
2,4-Dichlorophenol 120-83-2 µg/L 30 0 0 4.1 1.3 2.1 25
2,4-Dimethylphenol 105-67-9 µg/L 30 0 0 3.5 1.3 1.7 21
2,4-Dinitrophenol 51-28-5 µg/L 30 0 0 31 1.3 16 190
2,4-Dinitrotoluene 121-14-2 µg/L 30 0 0 3.1 1.3 1.6 19
2,6-Dinitrotoluene 606-20-2 µg/L 30 0 0 3.1 1.3 1.6 19
2-Chloronaphthalene 91-58-7 µg/L 30 0 0 2.0 1.3 1 12
2-Chlorophenol 95-57-8 µg/L 30 0 0 2.5 1.3 1.3 15
2-Methylphenol 95-48-7 µg/L 30 0 0 1.5 1.3 0.74 8.9
2-Nitroaniline 88-74-4 µg/L 30 0 0 3.1 1.3 1.6 19
2-Nitrophenol 88-75-5 µg/L 30 0 0 3.0 1.3 1.5 18
3,3'-Dichlorobenzidine 91-94-1 µg/L 30 0 0 1.5 1.3 0.76 9.2
3-Nitroaniline 99-09-2 µg/L 30 0 0 2.1 1.3 1.1 13
4,6-Dinitro-2-methylphenol 534-52-1 µg/L 30 1 3 6.8 6.8 6.8 3.5 1.3 1.7 21 MW-8A
4-Bromophenyl-phenylether 101-55-3 µg/L 30 0 0 1.6 1.3 0.87 10
4-Chloro-3-methylphenol 59-50-7 µg/L 30 0 0 3.1 1.3 1.6 19
4-Chloroaniline 106-47-8 µg/L 30 0 0 3.1 1.3 1.6 19
4-Chlorophenyl-phenylether 7005-72-3 µg/L 30 0 0 1.6 1.3 0.87 10
3 & 4 Methylphenol 15831-10-4 µg/L 30 7 23 7.8 1.2 3.2 2.2 1.2 0.91 11 PZ-12
4-Nitroaniline 100-01-6 µg/L 30 0 0 2.3 1.3 1.2 14
4-Nitrophenol 100-02-7 µg/L 30 0 0 9.6 1.3 4.9 58
Acetophenone 98-86-2 µg/L 30 12 40 2.5 0.75 1.4 1.3 1.0 0.62 7.4 MW-8A
Benzaldehyde 100-52-7 µg/L 30 0 0 13 1.3 6.6 80
Benzylbutylphthalate 85-68-7 µg/L 30 0 0 2.1 1.3 1.1 13
Bis(2-chloroethoxy)methane 111-91-1 µg/L 30 0 0 1.6 1.3 0.8 9.5
bis(2-Chloroethyl) ether 111-44-4 µg/L 30 0 0 2.3 1.3 1.2 14
Bis(2-ethylhexyl)phthalate 117-81-7 µg/L 30 17 57 5.6 1.9 2.6 1.7 0.79 0.85 9.5 MW-15A
Carbazole 86-74-8 µg/L 30 0 0 1.8 1.3 0.95 11
Dibenzofuran 132-64-9 µg/L 30 0 0 1.6 1.3 0.87 10
Diethyl phthalate 84-66-2 µg/L 30 0 0 1.5 1.3 0.74 8.9
Dimethylphthalate 131-11-3 µg/L 30 0 0 1.4 1.3 0.7 8.4
Di-n-butylphthalate 84-74-2 µg/L 30 0 0 1.6 1.3 0.87 10
Di-n-octylphthalate 117-84-0 µg/L 30 0 0 2.3 1.3 1.2 14
Hexachlorobenzene 118-74-1 µg/L 30 1 3 2 2 2.0 2.1 1.3 1.1 13 MW-8A
Hexachlorobenzene (SIM Screen) 118-74-1 µg/L 30 1 3 1.8 1.8 1.8 0.32 2.6 0.056 0.071 MW-8A
Hexachlorobutadiene 87-68-3 µg/L 30 0 0 2.0 1.3 1 12
Hexachlorobutadiene (SIM Screen) 87-68-3 µg/L 30 1 3 0.19 0.19 0.19 0.022 0.28 0.064 0.081 MW-4A
Hexachlorocyclopentadiene 77-47-4 µg/L 30 0 0 7.9 1.3 4 48
Hexachloroethane 67-72-1 µg/L 30 0 0 2.1 1.3 1.1 13
Isophorone 78-59-1 µg/L 30 0 0 1.6 1.3 0.8 9.5
Nitrobenzene 98-95-3 µg/L 30 0 0 2.5 1.3 1.3 15
N-Nitrosodimethylamine 62-75-9 µg/L 30 0 0 1.5 1.3 0.76 9.2
n-Nitrosodimethylamine (SIM Screen) 62-75-9 µg/L 30 0 0 0.0029 0.045 0.056 0.071
N-Nitroso-di-n-propylamine 621-64-7 µg/L 30 0 0 2.1 1.3 1.1 13
N-Nitrosodiphenylamine 86-30-6 µg/L 30 0 0 0.86 1.3 0.43 5.2
Pentachlorophenol 87-86-5 µg/L 30 1 3 5.5 5.5 5.5 3.2 1.3 1.6 19 MW-8A
Pentachlorophenol (SIM Screen) 87-86-5 µg/L 30 0 0 0.083 0.045 1.6 2
Phenol 108-95-2 µg/L 30 1 3 2.2 2.2 2.2 1.7 1.2 0.87 10 PZ-26
2-Methylnaphthalene 91-57-6 µg/L 30 22 73 5 0.012 1.0 1.3 1.7 0.0044 0.0054 MW-5A
Acenaphthene 83-32-9 µg/L 30 6 20 0.27 0.0093 0.084 0.051 1.9 0.0025 0.031 MW-20A
Acenaphthylene 208-96-8 µg/L 30 1 3 0.025 0.025 0.025 0.013 1.0 0.0024 0.03 MW-7

Anthracene
120-12-7

µg/L 30 4 13 0.029 0.0062 0.019 0.018 0.96 0.0035 0.044
MW-13A

MW-7
Benzo(a)anthracene 56-55-3 µg/L 30 1 3 0.036 0.036 0.036 0.019 1.0 0.0037 0.045 MW-13B
Benzo(a)pyrene 50-32-8 µg/L 30 1 3 0.017 0.017 0.017 0.018 1.1 0.0035 0.043 MW-13B
Benzo(b)fluoranthene 205-99-2 µg/L 30 1 3 0.093 0.093 0.093 0.050 1.0 0.0098 0.12 MW-13B
Benzo(g,h,i)perylene 191-24-2 µg/L 30 2 7 0.058 0.006 0.032 0.023 1.0 0.0044 0.054 MW-13B
Benzo(k)fluoranthene 207-08-9 µg/L 30 1 3 0.083 0.083 0.083 0.033 1.0 0.0062 0.077 MW-13B
Chrysene 218-01-9 µg/L 30 1 3 0.071 0.071 0.071 0.019 1.1 0.0032 0.039 MW-13B
Dibenzo(a,h)anthracene 53-70-3 µg/L 30 1 3 0.071 0.071 0.071 0.058 1.0 0.012 0.14 MW-13B
Fluoranthene 206-44-0 µg/L 30 6 20 0.039 0.004 0.019 0.018 0.92 0.0034 0.042 MW-13A
Fluorene 86-73-7 µg/L 30 11 37 0.4 0.0069 0.097 0.079 1.8 0.0032 0.04 MW-6
Indeno(1,2,3-cd)pyrene 193-39-5 µg/L 30 1 3 0.062 0.062 0.062 0.058 1.1 0.011 0.14 MW-13B
Naphthalene 91-20-3 µg/L 30 22 73 20 0.007 2.9 4.7 2.2 0.0029 0.0072 MW-7
Phenanthrene 85-01-8 µg/L 30 6 20 0.16 0.0099 0.069 0.039 1.1 0.005 0.062 PZ-6
Pyrene 129-00-0 µg/L 30 3 10 0.012 0.0038 0.0074 0.017 1.1 0.0033 0.041 MW-13A
1,4-Dioxane 123-91-1 µg/L 30 0 0 0 0 25 25
1,1-Dichloroethane 75-34-3 µg/L 30 25 83 13 0.15 2.1 2.6 1.5 0.1 0.1 MW-5A
1,1-Dichloroethene 75-35-4 µg/L 30 22 73 8.2 0.14 0.94 1.6 2.2 0.14 0.14 PZ-24
1,2-Dibromo-3-chloropropane 96-12-8 µg/L 30 0 0 0 0 0.32 0.32
1,2-Dibromoethane 106-93-4 µg/L 30 0 0 0.0000000048 0.000000022 0.22 0.22
1,2-Dichlorobenzene 95-50-1 µg/L 30 0 0 0 0 0.14 0.14
1,2-Dichloroethane 107-06-2 µg/L 30 9 30 0.53 0.27 0.36 0.077 0.30 0.22 0.22 PZ-8
cis-1,2-Dichloroethene 156-59-2 µg/L 30 17 57 29 0.18 8.2 7.6 1.6 0.1 0.1 MW-8A
trans-1,2-Dichloroethene 156-60-5 µg/L 30 12 40 7.3 0.17 2.7 2.0 1.8 0.11 0.11 MW-20A
1,2-Dichloropropane 78-87-5 µg/L 30 12 40 0.61 0.19 0.37 0.14 0.59 0.15 0.15 PZ-8
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Table 6-12
Prevalence Table for Solids Sample Analysis – PRI-17 Site-Wide Groundwater 
Phase 1A Data Report for PRI Areas 2 and 8–17
US Magnesium RI/FS
Rowley, Utah

Analyte CAS # Units
Number of 

Samples
Number of 
Detections

Frequency 
of Detection 

(percent)
Maximum 
Detection

Minimum 
Detection

Average 
Result

Standard 
Deviation

Coefficient of 
Variation

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit

Location with 
Maximum 
Detection

1,3-Dichlorobenzene 541-73-1 µg/L 30 2 7 0.28 0.12 0.20 0.031 0.27 0.11 0.11 MW-18
cis-1,3-Dichloropropene 10061-01-5 µg/L 30 0 0 0.0000000048 0.000000022 0.22 0.22
trans-1,3-Dichloropropene 10061-02-6 µg/L 30 0 0 0 0 0.08 0.08
1,4-Dichlorobenzene 106-46-7 µg/L 30 2 7 0.15 0.13 0.14 0.0037 0.028 0.13 0.13 MW-4A
1,1,1-Trichloroethane 71-55-6 µg/L 30 1 3 0.28 0.28 0.28 0.016 0.085 0.19 0.19 MW-15A
1,1,2-Trichloroethane 79-00-5 µg/L 30 0 0 0.0000000055 0.000000018 0.31 0.31
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 76-13-1 µg/L 30 0 0 0 0 0.25 0.25
1,2,3-Trichlorobenzene 87-61-6 µg/L 30 0 0 0 0 0.14 0.14
1,2,4-Trichlorobenzene 120-82-1 µg/L 30 6 20 4.4 0.28 1.2 0.80 2.5 0.1 0.1 MW-5A
1,1,2,2-Tetrachloroethane 79-34-5 µg/L 30 0 0 0.14 0.92 0.09 0.63
2-Butanone 78-93-3 µg/L 30 15 50 30 0.35 14 10 1.4 0.35 0.35 MW-14

2-Hexanone
591-78-6

µg/L 30 11 37 2 0.53 1.1 0.53 1.1 0.17 0.17
PZ-26
PZ-8

4-Methyl-2-pentanone 108-10-1 µg/L 30 22 73 39 0.26 7.7 9.9 1.7 0.18 0.18 MW-13A
Acetone 67-64-1 µg/L 30 20 67 150 2.3 55 51 1.4 2.1 2.1 MW-13B
Benzene 71-43-2 µg/L 30 17 57 1.1 0.13 0.42 0.23 0.80 0.13 0.13 MW-20A
Bromochloromethane 74-97-5 µg/L 30 9 30 18 0.83 6.5 4.4 2.1 0.14 0.14 PZ-8
Bromodichloromethane 75-27-4 µg/L 30 9 30 130 0.92 66 38 1.9 0.14 0.14 MW-13A
Bromoform 75-25-2 µg/L 30 13 43 300 0.25 79 70 2.1 0.1 0.1 MW-13A
Bromomethane 74-83-9 µg/L 30 6 20 1.9 0.49 1.0 0.37 0.86 0.29 0.29 MW-15A
Carbon disulfide 75-15-0 µg/L 30 15 50 88 0.27 20 22 2.1 0.16 1.9 PZ-12
Carbon tetrachloride 56-23-5 µg/L 30 7 23 4.2 0.28 1.8 0.93 1.7 0.15 0.15 MW-15A
Chlorobenzene 108-90-7 µg/L 30 0 0 0 0 0.12 0.12
Cyclohexane 110-82-7 µg/L 30 5 17 2.4 0.13 1.0 0.49 1.8 0.12 0.12 LF-03
Dibromochloromethane 124-48-1 µg/L 30 9 30 240 0.95 100 62 2.0 0.13 0.13 MW-13A
Chloroethane 75-00-3 µg/L 30 11 37 6.1 0.37 2.6 1.7 1.4 0.34 0.34 MW-15A

Chloroform
67-66-3

µg/L 30 24 80 100 0.13 31 36 1.4 0.12 0.12
MW-13A

PZ-8
Chloromethane 74-87-3 µg/L 30 11 37 20 0.85 7.3 5.1 1.8 0.25 0.25 MW-15A
Dichlorodifluoromethane (Freon-12) 75-71-8 µg/L 30 1 3 0.29 0.29 0.29 0.024 0.14 0.16 0.16 MW-20A
Ethyl benzene 100-41-4 µg/L 30 9 30 9.3 0.16 3.2 2.1 2.1 0.1 0.1 MW-8A
Isopropylbenzene 98-82-8 µg/L 30 8 27 2 0.15 1.0 0.48 1.3 0.12 0.12 MW-7
Methyl tertbutyl ether (MTBE) 1634-04-4 µg/L 30 0 0 0 0 0.19 0.19
Dichloromethane (Methylene chloride) 75-09-2 µg/L 30 13 43 13 0.41 4.4 3.4 1.6 0.35 0.35 PZ-8
Styrene 100-42-5 µg/L 30 0 0 0 0 0.15 0.15
Tetrachloroethene 127-18-4 µg/L 30 16 53 8.5 0.11 0.99 1.5 2.7 0.1 0.1 MW-20A
Toluene 108-88-3 µg/L 30 12 40 4.5 0.27 1.3 1.0 1.5 0.25 0.25 MW-7
Trichloroethene 79-01-6 µg/L 30 25 83 32 0.13 6.0 9.0 1.8 0.13 0.13 MW-8A
Trichlorofluoromethane (Freon-11) 75-69-4 µg/L 30 0 0 0 0 0.23 0.23

Vinyl chloride
75-01-4

µg/L 30 9 30 13 0.27 3.4 3.2 2.7 0.22 0.22
MW-20A

MW-6
o-Xylene 95-47-6 µg/L 30 14 47 18 0.13 2.6 3.4 2.7 0.1 0.1 MW-8A
m,p Xylenes 179601-23-1 µg/L 30 12 40 22 0.28 4.1 4.3 2.5 0.18 0.18 MW-8A
Total Dissolved Solids TDS µg/L 30 30 100 300,000,000 22,000,000 90,000,000 67,000,000 0.74 PZ-1
Bromide 24959-67-9 µg/L 30 14 47 400,000 22,000 120,000 93,000 1.5 8,800 18,000 PZ-1
Chloride 16887-00-6 µg/L 30 30 100 180,000,000 12,000,000 49,000,000 40,000,000 0.82 PZ-1
Dissolved Cyanide 74-90-8 ug/l 30 14 47 97 5 26 20 1.3 5 25 MW-7
Total Cyanide 74-90-8 ug/l 30 13 43 47 6 23 13 0.96 5 25 MW-15B
Chlorine, Field 7782-50-5 µg/L 30 30 100 140 0 31 41 1.3 MW-20B
Fluoride 16984-48-8 µg/L 30 29 97 20,000 770 9,400 5,900 0.65 1,200 1,200 MW-15B
Nitrate as N 14797-55-8 µg/L 30 10 33 2,200 290 1,200 580 0.89 110 1,100 PZ-16
Nitrite as N 14797-65-0 µg/L 30 0 0 170 0.66 80 800
Sulfate 14808-79-8 µg/L 30 30 100 26,000,000 460,000 3,600,000 5,200,000 1.4 PZ-22

Perchlorate
14797-73-0

µg/L 30 11 37 1.1 0.11 0.56 0.32 1.1 0.082 0.82
MW-13A
MW-15A

Monochloroacetic Acid 79-11-8 µg/L 30 9 30 360 13 200 110 1.8 4 4 MW-13A
Monobromoacetic acid 79-08-3 µg/L 30 7 23 20 7.7 12 2.7 0.32 7.5 7.5 MW-15A
Dichloroacetic Acid 79-43-6 µg/L 30 11 37 1,500 9.9 600 440 1.9 9.8 9.8 MW-13A
Dibromoacetic acid 631-64-1 µg/L 30 7 23 1,100 200 530 280 2.2 3.8 3.8 MW-13A
Trichloroacetic acid 76-03-9 µg/L 30 11 37 1,300 13 450 330 1.9 3.8 3.8 MW-13A
Total Organic Carbon TOC µg/L 30 30 100 190,000 3,500 44,000 32,000 0.72 PZ-1

Total Alkalinity
ALK

µg/L 30 30 100 1,100,000 64,000 570,000 290,000 0.51
MW-15A

MW-7
Orthophosphate as P PHOSPHATE AS P, µg/L 30 0 0 840 0.67 390 3,900
pH, Field PH pH units 30 30 100 8.21 5.3 6.5 0.81 0.13 MW-19B

Notes:
µg/L = micrograms per liter PCB = Polychlorinated biphenyl 

Empty cells = No results PeCDD = Pentachlorodibenzo-p-dioxin

HpCDD = Heptachlorodibenzo-p-dioxin PeCDF = Pentachlorodienzofuran

HpCDF = Heptachlorodibenzofuran pH = pH units

HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 

HxCDF = Hexachlorodienzofuran TCDD = Tetrachlorodibenzodioxin

OCDD = Octachlorodibenzo-p-dioxin TCDF = Tetrachlorodienzofuran

OCDF = Octachlorodienzofuran TEQ = Toxicity equivalence 
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Table 7-1 
Summary of Data Qualified based on MS/MSD RPD
Reason Code: 6
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Decachlorobiphenyl-209 E1668A 0 0 0 0 0 0 1 0 1 0 2
Pentachlorobiphenyl homologs E1668A 0 0 0 0 0 1 0 0 1 0 2
Hexachlorobiphenyl homologs E1668A 0 0 0 0 0 1 0 0 1 0 2
Tetrachlorobiphenyl homologs E1668A 0 0 0 0 0 1 0 0 1 0 2
Heptachlorobiphenyl homologs E1668A 0 0 0 0 0 1 0 0 1 0 2
Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) E1668A 0 0 0 0 0 1 0 0 0 0 1
Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) E1668A 0 0 0 0 0 1 0 0 0 0 1
Octachlorobiphenyl homologs E1668A 0 0 0 0 0 1 0 0 1 0 2
Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) E1668A 0 0 0 0 0 1 0 0 0 0 1
Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) E1668A 0 0 0 0 0 1 0 0 0 0 1
Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) E1668A 0 0 0 0 0 1 0 0 0 0 1
Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) E1668A 0 0 0 0 0 0 0 0 1 0 1
Tetrachlorobiphenyl, 3,3',4,4'- (PCB 77) E1668A 0 0 0 0 0 0 0 0 1 0 1
Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) E1668A 0 0 0 0 0 0 0 0 1 0 1
Nonachlorobiphenyl homologs E1668A 0 0 0 0 0 0 0 0 1 0 1
PCB-156 & 157 E1668A 0 0 0 0 0 0 0 0 1 0 1
Magnesium SW6010B 0 0 0 0 0 10 5 10 0 0 25
Potassium SW6010B 0 0 0 0 0 0 0 10 0 0 10
Sodium SW6010B 0 0 0 0 0 0 0 10 0 0 10
Calcium SW6010B 0 0 11 0 0 0 0 10 0 0 21
Iron SW6010B 0 0 11 0 0 0 0 0 0 0 11
Barium SW6020 0 0 0 0 0 0 0 10 0 0 10
Beryllium SW6020 0 0 11 0 0 0 0 0 0 0 11
Antimony SW6020 0 3 0 0 0 0 0 0 0 0 3
Manganese SW6020 11 0 0 0 9 0 0 0 0 0 20
Dibromochloromethane SW8260B 0 1 0 0 0 0 0 0 0 0 1
Chloroform SW8260B 0 1 0 0 0 0 0 0 0 0 1
Bromoform SW8260B 0 1 0 0 0 0 0 0 0 0 1
Bromodichloromethane SW8260B 0 1 0 0 0 0 0 0 0 0 1
Acetone SW8260B 0 1 0 0 0 0 0 0 0 0 1
2,4-Dimethylphenol SW8270C 0 1 1 0 0 0 0 0 0 0 2
2,4-Dinitrophenol SW8270C 0 0 1 0 0 0 0 0 0 0 1
Dinitro-o-cresol SW8270C 0 0 1 0 0 0 0 0 0 0 1
Carbazole SW8270C 0 0 1 0 0 0 0 0 0 0 1
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Table 7-1 
Summary of Data Qualified based on MS/MSD RPD
Reason Code: 6
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Pentachlorophenol SW8270C 0 0 1 0 0 0 0 0 0 0 1
2,4,5-Trichlorophenol SW8270C 0 0 1 0 0 0 0 0 0 0 1
n-Nitrosodimethylamine SW8270C 0 1 0 0 0 0 0 0 0 0 1
Dichloroethyl ether SW8270C 0 1 0 0 0 0 0 0 0 0 1
Hexachloroethane SW8270C 0 1 0 0 0 0 0 0 0 0 1
Hexachlorocyclopentadiene SW8270C 0 1 0 0 1 0 0 0 0 0 2
n-Nitrosodiphenylamine SW8270C 0 1 0 0 0 0 0 0 0 0 1
Anthracene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Pyrene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Fluoranthene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Chrysene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Benzo(a)anthracene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Phenanthrene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Fluorene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin SW8290 0 0 0 0 0 1 1 0 1 0 3
1,2,3,4,6,7,8,9-Octachlorodibenzo-P-Dioxin SW8290 0 0 1 0 0 1 1 0 0 0 3
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin SW8290 0 0 1 0 0 1 1 0 1 0 4
1,2,3,4,6,7,8,9-Octachlorodibenzofuran SW8290 0 0 0 0 0 0 1 0 1 0 2
2,3,7,8-Tetrachlorodibenzofuran SW8290 0 0 1 0 0 1 1 0 0 0 3
2,3,4,7,8-Pentachlorodibenzofuran SW8290 0 0 0 0 0 1 1 0 1 0 3
1,2,3,6,7,8-Hexachlorodibenzofuran SW8290 0 0 0 0 0 1 1 0 1 0 3
2,3,4,6,7,8-Hexachlorodibenzofuran SW8290 0 0 0 0 0 1 1 0 1 0 3
1,2,3,4,6,7,8-Heptachlorodibenzofuran SW8290 0 0 0 0 0 0 1 0 1 0 2
1,2,3,4,7,8-Hexachlorodibenzofuran SW8290 0 0 0 0 0 1 1 0 1 0 3
1,2,3,7,8,9-Hexachlorodibenzofuran SW8290 0 0 0 0 0 0 1 0 1 0 2
1,2,3,4,7,8,9-Heptachlorodibenzofuran SW8290 0 0 0 0 0 1 0 0 1 0 2
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin SW8290 0 0 0 0 0 0 0 0 1 0 1
1,2,3,7,8-Pentachlorodibenzo-p-dioxin SW8290 0 0 0 0 0 0 0 0 1 0 1
1,2,3,7,8-Pentachlorodibenzofuran SW8290 0 0 0 0 0 0 0 0 1 0 1
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin SW8290 0 0 0 0 0 0 0 0 1 0 1

SUM 11 14 49 0 10 29 17 50 25 0 205
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Table 7-2 
Summary of Data Qualified based on Field Duplicate RPD
Reason Code: 17
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Decachlorobiphenyl-209 E1668A 0 0 1 0 0 0 1 0 0 0 2
Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) E1668A 0 0 0 0 0 0 1 0 0 0 1
Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) E1668A 0 0 1 0 0 0 0 0 0 0 1
Pentachlorobiphenyl homologs E1668A 0 0 1 0 0 0 0 0 0 0 1
Tetrachlorobiphenyl homologs E1668A 0 0 1 0 0 0 0 0 0 0 1
Potassium SW6010B 0 0 1 0 0 0 0 0 0 0 1
Molybdenum SW6020 0 0 2 0 0 0 0 0 0 0 2
Zinc SW6020 1 0 2 0 0 0 0 0 0 0 3
Lead SW6020 1 0 0 0 0 0 0 0 0 0 1
Antimony SW6020 1 0 0 0 0 0 0 0 0 0 1
Chromium SW6020 0 1 0 0 0 0 0 0 0 0 1
Copper SW6020 0 1 0 0 0 0 0 0 0 0 1
Acetophenone SW8270C 0 1 0 0 0 0 0 0 0 0 1
1,2,3,4,6,7,8,9-Octachlorodibenzo-P-Dioxin SW8290 0 0 1 0 0 0 1 0 0 0 2
1,2,3,4,6,7,8-Heptachlorodibenzofuran SW8290 0 0 0 0 0 0 1 0 0 0 1
1,2,3,4,6,7,8,9-Octachlorodibenzofuran SW8290 0 0 1 0 0 0 0 0 0 0 1
Total organic carbon SW9060A 0 0 4 0 0 0 0 0 0 0 4

SUM 3 3 15 0 0 0 4 0 0 0 25
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Table 7-3 
Summary of PRI17 Groundwater Data Qualifiers - Precision
Reason Code: 6, 17
US Magnesium RI/FS
Rowley, Utah

MS/MSD 
RPD

Field 
Duplicate 

RPD

6 17

Decachlorobiphenyl-209 E1668A 0 1 1
Total dissolved solids SM2540C 0 1 1
Magnesium SW6010B 0 1 1
Potassium SW6010B 0 1 1
Sodium SW6010B 11 1 12
Manganese SW6020 0 1 1
Chromium SW6020 0 1 1
Copper SW6020 0 1 1
Trichloroethene SW8260B 0 1 1
Bromoform SW8260B 1 0 1
Cyanide, Total SW9012 8 1 9
Total organic carbon SW9060 0 1 1

SUM 20 11 31

Notes:
MS/MSD = Matrix spike/Matrix spike duplicate

RPD = Relative percent difference

Data Precision Reason 
Codes

SUMChemical  Name
Analytical 

Method

Page 1 of 1



Page 1 of 2

Table 7-4  
Summary of Data Qualified based on Holding Times
Reason Code: 1
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Number of Samples Analyzed 37/37/23 21/21/7 14/14/0 19/19/5 14/14/0 14/14/0 14/14/0 18/18/10 14/3/0* 14/13/0* 179/165/45
Perchlorate E314.0/6850 12 0 0 0 6 0 0 0 0 0 18
Mercury SW7471A 0 0 0 0 0 0 4 0 0 0 4
1,2,4,5-Tetrachlorobenzene SW8270C 0 0 0 0 0 10 6 1 0 0 17
2,2-Oxybis(1-chloropropane) SW8270C 0 0 0 0 0 10 6 1 0 0 17
2,3,4,6-Tetrachlorophenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
2,4,5-Trichlorophenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
2,4,6-Trichlorophenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
2,4-Dichlorophenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
2,4-Dimethylphenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
2,4-Dinitrophenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
2,4-Dinitrotoluene SW8270C 0 0 0 0 0 10 6 1 0 0 17
2,6-Dinitrotoluene SW8270C 0 0 0 0 0 10 6 1 0 0 17
2-Chloronaphthalene SW8270C 0 0 0 0 0 10 6 1 0 0 17
2-Chlorophenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
2-Nitroaniline SW8270C 0 0 0 0 0 10 6 1 0 0 17
2-Nitrophenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
3 & 4 Methylphenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
3,3'-Dichlorobenzidine SW8270C 0 0 0 0 0 10 6 1 0 0 17
3-Nitroaniline SW8270C 0 0 0 0 0 10 6 1 0 0 17
4-Bromophenyl phenyl ether SW8270C 0 0 0 0 0 10 6 1 0 0 17
4-Chloro-3-methylphenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
4-Chlorophenyl phenyl ether SW8270C 0 0 0 0 0 10 6 1 0 0 17
4-Nitrophenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
Acetophenone SW8270C 0 0 0 0 0 10 6 1 0 0 17
Benzaldehyde SW8270C 0 0 0 0 0 10 6 1 0 0 17
Benzyl butyl phthalate SW8270C 0 0 0 0 0 10 6 1 0 0 17
Biphenyl SW8270C 0 0 0 0 0 10 6 1 0 0 17
Bis(2-chloroethoxy)methane SW8270C 0 0 0 0 0 10 6 1 0 0 17
Bis(2-ethylhexyl)phthalate SW8270C 0 0 0 0 0 10 6 1 0 0 17
Carbazole SW8270C 0 0 0 0 0 10 6 1 0 0 17
Dibenzofuran SW8270C 0 0 0 0 0 10 6 1 0 0 17
Dibutyl Phthalate SW8270C 0 0 0 0 0 10 6 1 0 0 17
Dichloroethyl ether SW8270C 0 0 0 0 0 10 6 1 0 0 17
Diethyl Phthalate SW8270C 0 0 0 0 0 10 6 1 0 0 17
Dimethylphthalate SW8270C 0 0 0 0 0 10 6 1 0 0 17
Dinitro-o-cresol SW8270C 0 0 0 0 0 10 6 1 0 0 17
Di-n-octyl phthalate SW8270C 0 0 0 0 0 10 6 1 0 0 17
Hexachlorobenzene SW8270C 0 0 0 0 0 10 6 1 0 0 17
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Table 7-4  
Summary of Data Qualified based on Holding Times
Reason Code: 1
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Hexachlorobutadiene SW8270C 0 0 0 0 0 10 6 1 0 0 17
Hexachlorocyclopentadiene SW8270C 0 0 0 0 0 10 6 1 0 0 17
Hexachloroethane SW8270C 0 0 0 0 0 10 6 1 0 0 17
Isophorone SW8270C 0 0 0 0 0 10 6 1 0 0 17
Nitrobenzene SW8270C 0 0 0 0 0 10 6 1 0 0 17
n-Nitrosodimethylamine SW8270C 0 0 0 0 0 10 6 1 0 0 17
n-Nitrosodi-n-propylamine SW8270C 0 0 0 0 0 10 6 1 0 0 17
n-Nitrosodiphenylamine SW8270C 0 0 0 0 0 10 6 1 0 0 17
o-Cresol SW8270C 0 0 0 0 0 10 6 1 0 0 17
p-Chloroaniline SW8270C 0 0 0 0 0 10 6 1 0 0 17
Pentachlorophenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
Phenol SW8270C 0 0 0 0 0 10 6 1 0 0 17
p-Nitroaniline SW8270C 0 0 0 0 0 10 6 1 0 0 17
2-Methylnaphthalene SW8270C_SIM 0 1 0 0 0 0 0 0 0 0 1
Acenaphthene SW8270C_SIM 0 1 0 0 0 0 0 0 0 0 1
Acenaphthylene SW8270C_SIM 0 1 0 0 0 0 0 0 0 0 1
Anthracene SW8270C_SIM 0 1 0 0 0 0 0 0 0 0 1
Benzo(a)anthracene SW8270C_SIM 0 1 0 0 0 0 0 0 0 0 1
Benzo(a)pyrene SW8270C_SIM 0 1 1 0 0 0 0 0 0 0 2
Benzo(b)fluoranthene SW8270C_SIM 0 1 1 0 0 0 0 0 0 0 2
Benzo(g,h,i)perylene SW8270C_SIM 0 1 1 0 0 0 0 0 0 0 2
Benzo(k)fluoranthene SW8270C_SIM 0 1 1 0 0 0 0 0 0 0 2
Chrysene SW8270C_SIM 0 1 0 0 0 0 0 0 0 0 1
Dibenzo(a,h)anthracene SW8270C_SIM 0 1 1 0 0 0 0 0 0 0 2
Fluoranthene SW8270C_SIM 0 1 0 0 0 0 0 0 0 0 1
Fluorene SW8270C_SIM 0 1 0 0 0 0 0 0 0 0 1
Indeno(1,2,3-cd)pyrene SW8270C_SIM 0 1 1 0 0 0 0 0 0 0 2
Naphthalene SW8270C_SIM 0 1 0 0 0 0 0 0 0 0 1
Phenanthrene SW8270C_SIM 0 1 0 0 0 0 0 0 0 0 1
Pyrene SW8270C_SIM 0 1 0 0 0 0 0 0 0 0 1

SUM 12 17 6 0 6 490 298 49 0 0 878

Notes:
* Perchorate was not analyzed in 12 samples due to COC error. 
Volatile organic compounds (VOCs) were only analyzed in subsurface samples and in saturated surface samples.
X/X/X = Number of samples analyzed in Preliminary Remedial Investigation/Perchlorate samples/VOC samples

PRI15-009-SS01-112313 PRI15-006-SS01-112313 PRI15-002-SS01-112413 PRI15-012-SS01-112413
PRI15-001-SS01-112313 PRI16-011-SS01-112313 PRI15-004-SS01-112413 PRI15-014-SS01-112413
PRI15-003-SS01-112313 PRI15-011-SS01-112313 PRI15-010-SS01-112413 PRI15-013-SS01-112413



Table 7-5  
Summary of Data Qualified based on Laboratory (Method) Blank
Reason Code: 3
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Number of Samples Analyzed 37 21 14 19 14 14 14 18 14 14
Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) E1668A 0 1 0 0 0 0 0 0 0 0 1
PCB-156 & 157 E1668A 0 0 1 0 0 0 0 0 0 0 1
Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) E1668A 0 1 1 1 0 0 0 1 0 0 4
Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) E1668A 0 3 2 4 0 0 2 1 0 0 12
Potassium SW6010B 1 0 0 0 0 0 0 0 0 0 1
Antimony SW6020 1 0 0 4 3 1 0 0 0 0 9
Molybdenum SW6020 0 2 2 1 3 0 0 0 0 0 8
Thallium SW6020 0 0 0 0 0 0 0 1 0 0 1
Mercury SW7471A 13 0 0 0 4 0 0 0 0 0 17
Acetone SW8260B 4 3 0 2 0 0 0 0 0 0 9
Acetophenone SW8270C 4 0 1 4 1 2 2 0 0 0 14
Bis(2-ethylhexyl)phthalate SW8270C 1 1 0 0 0 0 0 0 0 0 2
2-Methylnaphthalene SW8270C_SIM 0 0 0 0 0 0 0 2 8 1 11
Acenaphthene SW8270C_SIM 0 0 0 0 0 0 0 2 7 1 10
Naphthalene SW8270C_SIM 0 0 0 5 0 3 0 6 7 0 21
Phenanthrene SW8270C_SIM 8 1 4 4 5 0 0 6 11 1 40
1,2,3,4,6,7,8,9-Octachlorodibenzofuran SW8290 0 0 0 1 0 0 0 0 0 0 1
1,2,3,4,6,7,8,9-Octachlorodibenzo-P-Dioxin SW8290 0 4 2 2 0 0 0 7 4 2 21
1,2,3,4,6,7,8-Heptachlorodibenzofuran SW8290 0 7 0 3 0 0 0 0 0 1 11
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin SW8290 0 1 1 0 0 0 0 0 0 3 5
1,2,3,4,7,8-Hexachlorodibenzofuran SW8290 0 7 0 3 0 0 0 0 0 0 10
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin SW8290 1 0 0 0 1 0 0 0 0 0 2
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin SW8290 0 0 0 0 1 0 0 0 0 0 1
2,3,4,7,8-Pentachlorodibenzofuran SW8290 0 7 0 3 0 0 0 0 0 0 10
2,3,7,8-Tetrachlorodibenzofuran SW8290 0 5 0 2 0 0 0 0 0 0 7
Total organic carbon SW9060A 0 0 0 0 0 0 1 0 0 0 1

SUM 33 43 14 39 18 6 5 26 37 9 230
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Table 7-6  
Summary of Data Qualified based on Field (Equipment or Trip) Blanks
Reason Code: 13
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Number of Samples Analyzed 37/23 21/7 14/0 19/5 14/0 14/0 14/0 18/10 14/0 14/0
Potassium SW6010B 1 0 0 0 0 0 0 0 0 0 1
Antimony SW6020 0 1 0 11 0 13 0 0 0 0 25
Lead SW6020 14 22 14 6 0 6 18 22 14 14 130
Molybdenum SW6020 0 0 0 7 0 7 10 5 0 0 29
Thallium SW6020 0 0 0 7 0 1 0 6 0 0 14
Zinc SW6020 0 0 0 0 0 0 0 1 0 0 1
Acetone SW8260B 0 2 0 0 0 0 0 0 0 0 2
Carbon disulfide SW8260B 11 0 0 2 0 0 0 0 0 0 13
Cyanide, Total SW9012 0 0 0 0 0 1 0 0 0 0 1
Total organic carbon SW9060A 0 2 1 5 0 3 2 4 0 0 17

SUM 26 27 15 38 0 31 30 38 14 14 233

Notes:
X/X = Number of samples analyzed in Preliminary Remedial Investigation/volatile organic compound samples
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Table 7-7  
Summary of Data Qualified based on Laboratory Control Sample Recovery
Reason Code: 5
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Number of Samples Analyzed 37 21 14 19 14 14 14 18 14 14
Mercury SW7471A 2 2 0 3 0 0 0 0 0 0 7
2,2-Oxybis(1-chloropropane) SW8270C 30 9 4 5 19 2 2 0 0 9 80
2,3,4,6-Tetrachlorophenol SW8270C 5 6 0 0 0 0 0 0 0 0 11
2,4,5-Trichlorophenol SW8270C 6 2 1 0 0 0 0 0 0 0 9
2,4-Dichlorophenol SW8270C 5 2 0 0 0 0 0 0 0 0 7
2,4-Dimethylphenol SW8270C 20 10 4 3 9 3 0 0 0 0 49
3,3'-Dichlorobenzidine SW8270C 29 6 5 10 19 2 2 5 0 0 78
3-Nitroaniline SW8270C 18 13 19 19 5 14 9 6 0 0 103
4-Chloro-3-methylphenol SW8270C 5 2 0 0 0 0 0 0 0 0 7
4-Chlorophenyl phenyl ether SW8270C 5 2 0 0 0 0 0 0 0 0 7
Acetophenone SW8270C 5 2 0 0 0 0 0 0 2 4 13
Carbazole SW8270C 15 2 0 5 5 0 0 0 0 0 27
Dibenzofuran SW8270C 5 2 0 0 0 0 0 0 0 0 7
Hexachlorocyclopentadiene SW8270C 15 6 0 5 5 0 0 0 0 0 31
Isophorone SW8270C 5 2 0 0 0 0 0 0 0 0 7
n-Nitrosodimethylamine SW8270C 5 2 0 0 0 0 0 0 0 0 7
o-Cresol SW8270C 5 2 0 0 0 0 0 0 0 0 7
p-Chloroaniline SW8270C 40 20 20 24 14 19 19 23 14 14 207
Pentachlorophenol SW8270C 5 2 0 0 0 0 0 0 0 0 7
Phenol SW8270C 5 2 0 0 0 0 0 0 0 0 7
p-Nitroaniline SW8270C 0 3 0 2 0 0 0 3 0 0 8
2-Methylnaphthalene SW8270C_SIM 0 0 11 0 0 0 0 0 0 0 11
Acenaphthene SW8270C_SIM 0 0 11 0 0 0 0 0 0 0 11
Acenaphthylene SW8270C_SIM 0 0 11 0 0 0 0 0 0 0 11
Anthracene SW8270C_SIM 0 0 11 0 0 0 0 0 0 0 11
Benzo(a)anthracene SW8270C_SIM 0 0 11 0 0 0 0 0 0 0 11
Benzo(a)pyrene SW8270C_SIM 0 0 10 0 0 0 0 0 2 13 25
Benzo(b)fluoranthene SW8270C_SIM 0 0 10 0 0 0 0 0 0 0 10
Benzo(g,h,i)perylene SW8270C_SIM 0 0 10 0 0 0 0 0 0 0 10
Benzo(k)fluoranthene SW8270C_SIM 0 0 10 0 0 0 0 0 0 0 10
Chrysene SW8270C_SIM 0 0 11 0 0 0 0 0 0 0 11
Dibenzo(a,h)anthracene SW8270C_SIM 0 0 10 0 0 0 0 0 0 0 10
Fluoranthene SW8270C_SIM 0 0 11 0 0 0 0 0 0 0 11
Fluorene SW8270C_SIM 0 0 11 0 0 0 0 0 0 0 11
Indeno(1,2,3-cd)pyrene SW8270C_SIM 0 0 10 0 0 0 0 0 0 0 10
Naphthalene SW8270C_SIM 0 0 11 0 0 0 0 0 0 0 11
Phenanthrene SW8270C_SIM 0 0 11 0 0 0 0 0 0 0 11
Pyrene SW8270C_SIM 0 0 11 0 0 0 0 0 0 0 11

SUM 230 99 234 76 76 40 32 37 18 40 882
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Table 7-8  
Summary of Data Qualified based on Matrix Spike Recovery
Reason Code: 4
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Number of Samples Analyzed 37/23 21/7 14/0 19/5 14/0 14/0 14/0 18/10 14/0 14/0
1,2,3,4,6,7,8,9-Octachlorodibenzofuran SW8290 0 1 0 0 0 0 0 0 1 0 2
1,2,3,4,6,7,8,9-Octachlorodibenzo-P-Dioxin SW8290 0 0 0 0 0 1 0 0 1 0 2
1,2,3,4,6,7,8-Heptachlorodibenzofuran SW8290 0 0 0 0 0 0 0 0 1 0 1
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin SW8290 0 0 0 0 0 0 0 0 1 0 1
1,2,3,4,7,8,9-Heptachlorodibenzofuran SW8290 0 0 0 0 0 1 0 0 1 0 2
1,2,3,4,7,8-Hexachlorodibenzofuran SW8290 0 0 0 0 0 1 1 0 1 0 3
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin SW8290 0 0 0 0 0 0 0 0 1 0 1
1,2,3,6,7,8-Hexachlorodibenzofuran SW8290 0 0 0 0 0 1 1 0 1 0 3
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin SW8290 0 0 0 0 0 0 0 0 1 0 1
1,2,3,7,8,9-Hexachlorodibenzofuran SW8290 1 0 0 0 0 0 0 0 1 0 2
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin SW8290 0 0 0 0 0 0 1 0 1 0 2
1,2,3,7,8-Pentachlorodibenzofuran SW8290 1 0 0 0 0 0 0 0 1 0 2
1,2,3,7,8-Pentachlorodibenzo-p-dioxin SW8290 0 0 0 0 0 0 0 0 1 0 1
2,3,4,6,7,8-Hexachlorodibenzofuran SW8290 1 0 0 0 0 1 1 0 1 0 4
2,3,4,7,8-Pentachlorodibenzofuran SW8290 1 0 0 0 0 0 0 0 1 0 2
2,3,7,8-Tetrachlorodibenzofuran SW8290 0 0 0 0 0 1 1 0 0 0 2
2-Methylnaphthalene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Anthracene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Benzo(a)anthracene SW8270C_SIM 0 0 2 0 0 0 0 0 0 0 2
Benzo(a)pyrene SW8270C_SIM 0 0 2 0 0 0 0 0 0 0 2
Benzo(b)fluoranthene SW8270C_SIM 0 0 2 0 0 0 0 0 0 0 2
Benzo(g,h,i)perylene SW8270C_SIM 0 0 2 0 0 0 0 0 0 0 2
Benzo(k)fluoranthene SW8270C_SIM 0 0 2 0 0 0 0 0 0 0 2
Chrysene SW8270C_SIM 0 0 2 0 0 0 0 0 0 0 2
Dibenzo(a,h)anthracene SW8270C_SIM 0 0 2 0 0 0 0 0 0 0 2
Fluoranthene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Fluorene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Indeno(1,2,3-cd)pyrene SW8270C_SIM 0 0 2 0 0 0 0 0 0 0 2
Phenanthrene SW8270C_SIM 0 0 2 0 0 0 0 0 0 0 2
Pyrene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
2,2-Oxybis(1-chloropropane) SW8270C 0 4 1 0 4 0 1 0 0 1 11
2,3,4,6-Tetrachlorophenol SW8270C 0 4 1 0 1 0 0 0 0 0 6
2,4,5-Trichlorophenol SW8270C 0 3 1 0 1 0 0 0 0 0 5
2,4,6-Trichlorophenol SW8270C 0 0 1 0 0 0 0 0 0 0 1
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Table 7-8  
Summary of Data Qualified based on Matrix Spike Recovery
Reason Code: 4
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
2,4-Dichlorophenol SW8270C 0 1 1 0 0 0 0 0 0 0 2
2,4-Dimethylphenol SW8270C 1 3 1 0 3 0 0 0 0 0 8
2,4-Dinitrophenol SW8270C 0 1 1 0 0 1 0 0 0 0 3
2,6-Dinitrotoluene SW8270C 0 0 1 0 0 0 0 0 0 0 1
2-Chloronaphthalene SW8270C 0 1 0 0 0 0 0 0 0 0 1
2-Chlorophenol SW8270C 0 1 0 0 0 0 0 0 0 0 1
2-Nitrophenol SW8270C 0 1 0 0 0 0 0 0 0 0 1
3 & 4 Methylphenol SW8270C 0 0 1 0 0 0 0 0 0 0 1
3,3'-Dichlorobenzidine SW8270C 0 4 1 1 4 0 1 0 1 1 13
3-Nitroaniline SW8270C 1 5 2 1 4 1 1 0 1 0 16
4-Chloro-3-methylphenol SW8270C 0 0 1 0 0 0 0 0 0 0 1
4-Chlorophenyl phenyl ether SW8270C 0 1 1 0 0 0 0 0 0 0 2
Acetophenone SW8270C 0 2 0 0 2 0 0 0 0 0 4
Bis(2-chloroethoxy)methane SW8270C 0 1 0 0 0 0 0 0 0 0 1
Carbazole SW8270C 0 2 1 0 0 0 0 0 0 0 3
Dibenzofuran SW8270C 0 1 1 0 0 0 0 0 0 0 2
Dichloroethyl ether SW8270C 0 1 0 0 0 0 0 0 0 0 1
Dinitro-o-cresol SW8270C 0 1 1 0 0 1 0 0 0 0 3
Hexachlorobutadiene SW8270C 0 1 0 0 0 0 0 0 0 0 1
Hexachlorocyclopentadiene SW8270C 0 5 1 0 3 0 0 0 0 0 9
Hexachloroethane SW8270C 0 1 0 0 0 0 0 0 0 0 1
n-Nitrosodimethylamine SW8270C 0 5 1 0 2 1 0 0 0 0 9
n-Nitrosodiphenylamine SW8270C 0 1 0 0 0 0 0 0 0 0 1
o-Cresol SW8270C 0 1 1 0 0 0 0 0 0 0 2
p-Chloroaniline SW8270C 1 5 2 0 4 2 1 0 2 1 18
Pentachlorophenol SW8270C 0 1 1 0 3 1 0 0 0 1 7
Phenol SW8270C 0 1 1 0 0 0 0 0 0 0 2
p-Nitroaniline SW8270C 0 0 1 1 0 0 0 0 0 0 2
1,2-Dibromo-3-chloropropane SW8260B 0 1 0 0 0 0 0 0 0 0 1
1,2-Dichloropropane SW8260B 0 1 0 0 0 0 0 0 0 0 1
2-Butanone SW8260B 0 1 0 0 0 0 0 0 0 0 1
2-Hexanone SW8260B 0 2 0 0 0 0 0 0 0 0 2
4-Methyl-2-pentanone SW8260B 0 1 0 0 0 0 0 0 0 0 1
Acetone SW8260B 0 1 0 0 0 0 0 0 0 0 1
Bromodichloromethane SW8260B 0 1 0 0 0 0 0 0 0 0 1
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Table 7-8  
Summary of Data Qualified based on Matrix Spike Recovery
Reason Code: 4
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Bromoform SW8260B 0 1 0 0 0 0 0 0 0 0 1
Chloroform SW8260B 0 1 0 0 0 0 0 0 0 0 1
Cyclohexane SW8260B 0 1 0 0 0 0 0 0 0 0 1
Dibromochloromethane SW8260B 0 1 0 0 0 0 0 0 0 0 1
Mercury SW7471A 0 0 11 0 0 10 17 0 0 0 38
Antimony SW6020 31 26 8 24 19 19 19 23 14 14 197
Barium SW6020 0 0 11 0 0 0 0 0 0 0 11
Beryllium SW6020 5 2 11 0 0 0 0 0 0 0 18
Chromium SW6020 1 1 0 0 5 0 0 0 0 0 7
Cobalt SW6020 11 0 0 0 9 0 0 0 0 0 20
Copper SW6020 5 2 0 0 1 0 0 0 0 0 8
Lead SW6020 16 2 0 0 9 0 0 0 0 0 27
Molybdenum SW6020 11 0 0 0 10 0 0 0 0 0 21
Nickel SW6020 16 3 0 0 10 0 0 0 0 0 29
Selenium SW6020 26 20 15 24 6 7 2 18 13 14 145
Vanadium SW6020 5 2 11 0 1 0 0 0 0 0 19
Zinc SW6020 17 18 4 15 14 19 19 15 0 0 121
Magnesium SW6010B 11 0 0 7 0 14 5 0 2 4 43
Potassium SW6010B 11 6 1 9 0 2 1 14 0 0 44
Sodium SW6010B 11 6 1 9 0 2 1 4 0 0 34
Decachlorobiphenyl-209 E1668A 0 0 0 1 0 0 1 0 1 0 3
Nonachlorobiphenyl homologs E1668A 0 0 0 0 0 1 0 0 0 0 1

SUM 184 159 121 92 115 87 74 74 49 36 991

Notes:
X/X = Number of samples analyzed in Preliminary Remedial Investigation/volatile organic compound samples
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Table 7-9 
Summary of Data Qualified based on Surrogate Spike Recovery
Reason Code: 8
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Number of Samples Analyzed 37 21 14 19 14 14 14 18 14 14
1,2,4,5-Tetrachlorobenzene SW8270C 12 0 0 0 0 0 0 1 0 0 13
2,2-Oxybis(1-chloropropane) SW8270C 12 0 0 0 0 0 0 1 0 0 13
2,3,4,6-Tetrachlorophenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
2,4,5-Trichlorophenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
2,4,6-Trichlorophenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
2,4-Dichlorophenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
2,4-Dimethylphenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
2,4-Dinitrophenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
2,4-Dinitrotoluene SW8270C 12 0 0 0 0 0 0 1 0 0 13
2,6-Dinitrotoluene SW8270C 12 0 0 0 0 0 0 1 0 0 13
2-Chloronaphthalene SW8270C 12 0 0 0 0 0 0 1 0 0 13
2-Chlorophenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
2-Nitroaniline SW8270C 12 0 0 0 0 0 0 1 0 0 13
2-Nitrophenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
3 & 4 Methylphenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
3,3'-Dichlorobenzidine SW8270C 12 0 0 0 0 0 0 1 0 0 13
3-Nitroaniline SW8270C 12 0 0 0 0 0 0 1 0 0 13
4-Bromophenyl phenyl ether SW8270C 12 0 0 0 0 0 0 1 0 0 13
4-Chloro-3-methylphenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
4-Chlorophenyl phenyl ether SW8270C 12 0 0 0 0 0 0 1 0 0 13
4-Nitrophenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
Acetophenone SW8270C 12 0 0 0 0 0 0 1 0 0 13
Benzaldehyde SW8270C 12 0 0 0 0 0 0 1 0 0 13
Benzyl butyl phthalate SW8270C 12 0 0 0 0 0 0 1 0 0 13
Biphenyl SW8270C 12 0 0 0 0 0 0 1 0 0 13
Bis(2-chloroethoxy)methane SW8270C 12 0 0 0 0 0 0 1 0 0 13
Bis(2-ethylhexyl)phthalate SW8270C 12 0 0 0 0 0 0 1 0 0 13
Carbazole SW8270C 12 0 0 0 0 0 0 1 0 0 13
Dibenzofuran SW8270C 12 0 0 0 0 0 0 1 0 0 13
Dibutyl Phthalate SW8270C 12 0 0 0 0 0 0 1 0 0 13
Dichloroethyl ether SW8270C 12 0 0 0 0 0 0 1 0 0 13
Diethyl Phthalate SW8270C 12 0 0 0 0 0 0 1 0 0 13
Dimethylphthalate SW8270C 12 0 0 0 0 0 0 1 0 0 13
Dinitro-o-cresol SW8270C 18 1 4 6 0 0 3 2 0 0 34
Di-n-octyl phthalate SW8270C 12 0 0 0 0 0 0 1 0 0 13
Hexachlorobenzene SW8270C 11 0 0 0 0 0 0 1 0 0 12
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Table 7-9 
Summary of Data Qualified based on Surrogate Spike Recovery
Reason Code: 8
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Hexachlorobutadiene SW8270C 12 0 0 0 0 0 0 1 0 0 13
Hexachlorocyclopentadiene SW8270C 12 0 0 0 0 0 0 1 0 0 13
Hexachloroethane SW8270C 12 0 0 0 0 0 0 1 0 0 13
Isophorone SW8270C 12 0 0 0 0 0 0 1 0 0 13
Nitrobenzene SW8270C 12 0 0 0 0 0 0 1 0 0 13
n-Nitrosodimethylamine SW8270C 12 0 0 0 0 0 0 1 0 0 13
n-Nitrosodi-n-propylamine SW8270C 12 0 0 0 0 0 0 1 0 0 13
n-Nitrosodiphenylamine SW8270C 12 0 0 0 0 0 0 1 0 0 13
o-Cresol SW8270C 18 1 4 6 0 0 3 2 0 0 34
p-Chloroaniline SW8270C 12 0 0 0 0 0 0 1 0 0 13
Pentachlorophenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
Phenol SW8270C 18 1 4 6 0 0 3 2 0 0 34
p-Nitroaniline SW8270C 12 0 0 0 0 0 0 1 0 0 13
2-Methylnaphthalene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Acenaphthene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Acenaphthylene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Anthracene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Benzo(a)anthracene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Benzo(a)pyrene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Benzo(b)fluoranthene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Benzo(g,h,i)perylene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Benzo(k)fluoranthene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Chrysene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Dibenzo(a,h)anthracene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Fluoranthene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Fluorene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Indeno(1,2,3-cd)pyrene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Naphthalene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Phenanthrene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1
Pyrene SW8270C_SIM 0 0 1 0 0 0 0 0 0 0 1

SUM 677 15 77 90 0 0 45 64 0 0 968
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Table 7-10 
Summary of Data Qualified based on Estimated Maximum Potential Concentrations
Reason Code: 9
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Number of Samples Analyzed 37 21 14 19 14 14 14 18 14 14
Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) E1668A 3 10 7 6 5 5 1 2 1 3 43
Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) E1668A 0 7 2 2 5 1 10 4 3 2 36
Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) E1668A 4 3 2 1 1 1 4 4 1 0 21
PCB-156 & 157 E1668A 1 4 0 5 6 1 5 4 4 4 34
Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) E1668A 2 5 2 4 3 1 4 4 1 3 29
Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) E1668A 2 2 0 2 2 3 1 3 0 1 16
Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) E1668A 1 1 2 2 2 1 1 3 1 0 14
Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) E1668A 3 3 1 3 4 5 2 2 0 0 23
Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) E1668A 3 4 2 2 5 1 6 1 0 3 27
Tetrachlorobiphenyl, 3,3',4,4'- (PCB 77) E1668A 2 4 2 5 2 1 5 1 6 3 31
Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) E1668A 8 0 3 0 0 5 0 2 0 0 18
1,2,3,4,6,7,8,9-Octachlorodibenzo-P-Dioxin SW8290 2 3 2 4 2 0 5 5 3 1 27
1,2,3,4,6,7,8-Heptachlorodibenzofuran SW8290 0 0 2 4 1 0 1 0 1 0 9
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin SW8290 1 8 1 5 2 2 3 1 1 0 24
1,2,3,4,7,8,9-Heptachlorodibenzofuran SW8290 1 5 2 6 4 2 2 2 3 0 27
1,2,3,4,7,8-Hexachlorodibenzofuran SW8290 1 1 2 3 2 0 1 0 1 0 11
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin SW8290 13 2 5 1 3 7 3 9 2 2 47
1,2,3,6,7,8-Hexachlorodibenzofuran SW8290 1 2 5 8 0 0 3 0 3 3 25
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin SW8290 8 1 1 3 6 3 2 5 3 4 36
1,2,3,7,8,9-Hexachlorodibenzofuran SW8290 1 4 2 7 3 2 7 6 1 3 36
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin SW8290 5 6 1 1 7 3 3 3 3 7 39
1,2,3,7,8-Pentachlorodibenzofuran SW8290 0 7 2 3 12 1 3 2 1 2 33
1,2,3,7,8-Pentachlorodibenzo-p-dioxin SW8290 5 5 0 1 3 3 2 3 3 3 28
2,3,4,6,7,8-Hexachlorodibenzofuran SW8290 1 2 2 5 4 2 6 3 1 1 27
2,3,4,7,8-Pentachlorodibenzofuran SW8290 0 1 0 2 6 0 1 1 0 2 13
2,3,7,8-Tetrachlorodibenzofuran SW8290 1 0 1 5 1 0 2 3 5 5 23
2,3,7,8-Tetrachlorodibenzo-p-dioxin SW8290 12 4 7 0 2 5 3 5 1 0 39

SUM 81 94 58 90 93 55 86 78 49 52 736
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Table 7-11 
Summary of Data Qualified based on Concentration Exceeds Calibration Range
Reason Code: 11
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Number of Samples Analyzed 37 21 14 19 14 14 14 18 14 14
Decachlorobiphenyl-209 E1668A 41 15 13 3 6 15 3 13 0 0 109
Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) E1668A 2 0 0 0 1 0 0 0 0 0 3
Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) E1668A 2 0 1 0 1 0 0 0 0 0 4
Hexachlorobenzene SW8270C 1 0 0 0 0 0 0 0 0 0 1
1,2,3,4,6,7,8,9-Octachlorodibenzofuran SW8290 25 1 2 0 0 4 0 2 0 0 34
1,2,3,4,6,7,8-Heptachlorodibenzofuran SW8290 6 0 0 0 0 1 0 1 0 0 8
1,2,3,4,7,8-Hexachlorodibenzofuran SW8290 1 0 0 0 0 0 0 0 0 0 1

SUM 78 16 16 3 8 20 3 16 0 0 160

Page 1 of 1



Table 7-12 
Summary of Data Qualified based on Calibration
Reason Code: 12
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Number of Samples Analyzed 37/23 21/7 14/0 19/5 14/0 14/0 14/0 18/10 14/0 14/0
Dichlorobiphenyl homologs E1668A 0 0 0 0 0 0 0 0 6 4 10
Tetrachlorobiphenyl homologs E1668A 0 0 0 0 0 0 0 0 0 4 4
1,2-Dichloroethane SW8260B 0 0 0 0 0 0 0 4 0 0 4
1,4-Dioxane SW8260B 23 7 0 5 0 0 0 3 0 0 38
2-Butanone SW8260B 0 3 0 0 0 0 0 0 0 0 3
2-Hexanone SW8260B 0 3 0 0 0 0 0 0 0 0 3
4-Methyl-2-pentanone SW8260B 0 3 0 0 0 0 0 0 0 0 3
Acetone SW8260B 12 3 0 4 0 0 0 0 0 0 19
Bromodichloromethane SW8260B 0 2 0 0 0 0 0 0 0 0 2
Methyl bromide SW8260B 0 0 0 0 0 0 0 4 0 0 4
Benzaldehyde SW8270C 0 0 1 0 0 0 1 0 0 0 2
Anthracene SW8270C_SIM 5 0 0 0 0 0 0 0 0 0 5
Benzo(g,h,i)perylene SW8270C_SIM 0 0 1 0 0 0 0 8 0 0 9
Indeno(1,2,3-cd)pyrene SW8270C_SIM 0 0 0 0 0 0 0 8 0 0 8

SUM 40 21 2 9 0 0 1 27 6 8 114

Notes:
X/X = Number of samples analyzed in Preliminary Remedial Investigation/volatile organic compound samples
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Table 7-13 
Summary of Data Qualified based on Internal Standard
Reason Code: 14
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
Number of Samples Analyzed 37 21 14 19 14 14 14 18 14 14
Decachlorobiphenyl-209 E1668A 1 0 0 1 1 0 0 1 0 0 4
Dichlorobiphenyl homologs E1668A 0 0 0 0 1 0 0 0 0 0 1
Heptachlorobiphenyl homologs E1668A 0 0 1 2 1 0 0 0 1 0 5
Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) E1668A 0 0 0 1 0 0 0 0 0 0 1
Hexachlorobiphenyl homologs E1668A 0 0 0 1 1 1 0 0 0 0 3
Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) E1668A 0 0 0 1 0 0 0 0 0 0 1
Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) E1668A 0 0 0 1 0 0 0 0 0 0 1
Monochlorobiphenyl homologs E1668A 0 0 0 1 1 0 1 0 0 0 3
Nonachlorobiphenyl homologs E1668A 0 0 0 1 1 0 0 0 0 0 2
Octachlorobiphenyl homologs E1668A 0 0 1 2 0 0 0 0 1 0 4
PCB-156 & 157 E1668A 0 0 0 1 0 0 0 0 0 0 1
Pentachlorobiphenyl homologs E1668A 0 0 0 1 1 1 0 0 0 0 3
Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) E1668A 0 0 0 1 1 0 0 0 0 0 2
Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) E1668A 0 0 0 1 1 1 0 0 0 0 3
Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) E1668A 0 0 0 1 1 0 0 0 0 0 2
Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) E1668A 0 0 0 1 1 0 0 0 0 0 2
Pentachlorobiphenyl, 3,3',4,4',5- (PCB 126) E1668A 0 0 0 1 1 0 0 0 0 0 2
Tetrachlorobiphenyl homologs E1668A 0 0 0 1 1 1 0 0 0 0 3
Tetrachlorobiphenyl, 3,3',4,4'- (PCB 77) E1668A 0 0 0 1 1 1 0 0 0 0 3
Tetrachlorobiphenyl, 3,4,4',5- (PCB 81) E1668A 0 0 0 1 1 1 0 0 0 0 3
Trichlorobiphenyl homologs E1668A 0 0 0 1 1 1 0 0 0 0 3
Benzo(a)pyrene SW8270C_SIM 2 0 0 0 0 0 0 0 0 0 2
Benzo(b)fluoranthene SW8270C_SIM 2 0 0 0 0 0 0 0 0 0 2
Benzo(g,h,i)perylene SW8270C_SIM 2 0 0 0 0 0 0 0 0 0 2
Benzo(k)fluoranthene SW8270C_SIM 2 0 0 0 0 0 0 0 0 0 2
Dibenzo(a,h)anthracene SW8270C_SIM 2 0 0 0 0 0 0 0 0 0 2
Indeno(1,2,3-cd)pyrene SW8270C_SIM 2 0 0 0 0 0 0 0 0 0 2
1,2,3,4,6,7,8,9-Octachlorodibenzofuran SW8290 1 2 0 2 0 1 1 0 0 0 7
1,2,3,4,6,7,8,9-Octachlorodibenzo-P-Dioxin SW8290 1 2 0 2 0 1 1 0 0 0 7
1,2,3,4,6,7,8-Heptachlorodibenzofuran SW8290 1 0 0 2 0 1 0 0 0 0 4
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin SW8290 0 0 0 2 0 1 0 0 0 0 3
1,2,3,4,7,8,9-Heptachlorodibenzofuran SW8290 1 0 0 2 0 1 0 0 0 0 4
1,2,3,4,7,8-Hexachlorodibenzofuran SW8290 0 0 0 2 0 1 0 0 0 0 3
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin SW8290 0 0 0 1 0 1 0 0 0 0 2
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Table 7-13 
Summary of Data Qualified based on Internal Standard
Reason Code: 14
US Magnesium RI/FS
Rowley, Utah

Chemical  Name Analytical Method PRI2 PRI8 PRI9 PRI10 PRI11 PRI12 PRI13 PRI14 PRI15 PRI16 SUM
1,2,3,6,7,8-Hexachlorodibenzofuran SW8290 0 0 0 2 0 1 0 0 0 0 3
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin SW8290 0 0 0 1 0 1 0 0 0 0 2
1,2,3,7,8,9-Hexachlorodibenzofuran SW8290 0 0 0 2 0 1 0 0 0 0 3
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin SW8290 0 0 0 1 0 1 0 0 0 0 2
1,2,3,7,8-Pentachlorodibenzofuran SW8290 0 0 0 2 0 1 0 0 0 0 3
1,2,3,7,8-Pentachlorodibenzo-p-dioxin SW8290 0 2 0 2 0 1 0 0 0 0 5
2,3,4,6,7,8-Hexachlorodibenzofuran SW8290 0 0 0 2 0 1 0 0 0 0 3
2,3,4,7,8-Pentachlorodibenzofuran SW8290 0 0 0 2 0 1 0 0 0 0 3
2,3,7,8-Tetrachlorodibenzofuran SW8290 0 0 0 2 0 1 0 0 0 0 3
2,3,7,8-Tetrachlorodibenzo-p-dioxin SW8290 0 0 0 2 0 1 0 0 0 0 3

SUM 17 6 2 53 16 24 3 1 2 0 124
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Table 7-14  
Summary of PRI17 Groundwater Data Qualifiers - Accuracy
Reason Code: 1, 3, 4, 5, 8, 9, 12, 13, 14, 16
US Magnesium RI/FS
Rowley, Utah

Hold Time/ 
Sample 

Preservation

Laboratory 
(Method) 

Blanks

Matrix 
Spike

Laboratory 
Control 
Sample

Surrogate 
Spikes

Estimated 
Maximum 
Potential 

Conc.

Calibration
Equipment 

or Trip 
Blanks

Internal 
Standard

Diff. 
between 

columns did 
not meet 
criteria

1 3 4 5 8 9 12 13 14 16

Decachlorobiphenyl-209 E1668A 0 4 1 0 0 6 0 4 0 0 15
Pentachlorobiphenyl, 2,3',4,4',5- (PCB 118) E1668A 0 0 0 0 0 9 0 1 0 0 10
Trichlorobiphenyl homologs E1668A 0 0 1 0 0 0 0 0 0 0 1
Dichlorobiphenyl homologs E1668A 0 0 1 0 0 0 0 0 0 0 1
Hexachlorobiphenyl, 2,3',4,4',5,5'- (PCB 167) E1668A 0 1 0 0 0 2 0 0 0 0 3
Hexachlorobiphenyl, 3,3',4,4',5,5'- (PCB 169) E1668A 0 0 0 0 0 3 0 0 0 0 3
PCB-156 & 157 E1668A 0 2 0 0 0 8 0 0 0 0 10
Pentachlorobiphenyl, 2,3,3',4,4'- (PCB 105) E1668A 0 0 0 0 0 5 0 0 0 0 5
Heptachlorobiphenyl, 2,3,3',4,4',5,5'- (PCB 189) E1668A 0 0 0 0 0 2 0 0 0 0 2
Bromide E300 0 0 11 0 0 0 0 0 0 0 11
Nitrate as N E300 0 0 5 9 0 0 0 0 0 0 14
Phosphate as P, Ortho E300 0 0 8 0 0 0 0 0 0 0 8
Nitrite as N E300 0 0 9 27 0 0 0 0 0 0 36
Monobromoacetic acid E552.2 0 0 0 0 0 0 0 0 0 4 4
Chromium, VI EPA 7199MOD 2 5 0 0 0 0 0 4 0 0 11
Chromium SW6020 0 0 11 0 0 0 0 0 0 0 11
Molybdenum SW6020 0 3 0 0 0 0 0 0 0 0 3
Aluminum SW6020 0 1 0 0 0 0 0 0 0 0 1
Selenium SW6020 0 0 42 0 0 0 0 0 0 0 42
Copper SW6020 0 0 33 0 0 0 0 0 0 0 33
Vanadium SW6020 0 0 11 0 0 0 0 0 0 0 11
Beryllium SW6020 0 3 11 0 0 0 0 0 0 0 14
Nickel SW6020 0 0 24 0 0 0 0 0 0 0 24
Silver SW6020 0 0 11 0 0 0 0 0 0 0 11
Cobalt SW6020 0 0 22 0 0 0 0 0 0 0 22
Zinc SW6020 0 0 27 0 0 0 0 0 0 0 27
Cadmium SW6020 0 0 22 0 0 0 0 0 0 0 22
Thallium SW6020 0 0 22 0 0 0 0 0 0 0 22
Lead SW6020 0 0 22 0 0 0 0 0 0 0 22
Iron SW6020 0 0 23 0 0 0 0 0 0 0 23
Perchlorate SW6850 0 0 0 0 0 0 0 0 9 0 9
1,4-Dioxane SW8260B 0 0 0 0 0 0 30 0 0 0 30
4-Methyl-2-pentanone SW8260B 0 0 0 0 0 0 5 0 0 0 5

Data Accuracy Reason Codes

Chemical Name
Analytical 

Method SUM
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Table 7-14  
Summary of PRI17 Groundwater Data Qualifiers - Accuracy
Reason Code: 1, 3, 4, 5, 8, 9, 12, 13, 14, 16
US Magnesium RI/FS
Rowley, Utah

Hold Time/ 
Sample 

Preservation

Laboratory 
(Method) 

Blanks

Matrix 
Spike

Laboratory 
Control 
Sample

Surrogate 
Spikes

Estimated 
Maximum 
Potential 

Conc.

Calibration
Equipment 

or Trip 
Blanks

Internal 
Standard

Diff. 
between 

columns did 
not meet 
criteria

1 3 4 5 8 9 12 13 14 16

Data Accuracy Reason Codes

Chemical Name
Analytical 

Method SUM
Methyl chloride SW8260B 0 0 1 0 0 0 11 0 0 0 12
2-Hexanone SW8260B 0 0 0 0 0 0 5 0 0 0 5
1,2-Dibromo-3-chloropropane SW8260B 0 0 0 0 0 0 5 0 0 0 5
Carbon disulfide SW8260B 0 8 0 0 0 0 0 11 0 0 19
Chloroform SW8260B 0 0 1 0 0 0 0 0 0 0 1
Bromoform SW8260B 0 0 2 0 0 0 0 0 0 0 2
cis-1,3-Dichloropropene SW8260B 0 0 2 0 0 0 0 0 0 0 2
trans-1,3-Dichloropropene SW8260B 0 0 2 0 0 0 0 0 0 0 2
2,2-Oxybis(1-chloropropane) SW8270C 0 0 0 0 0 0 1 0 0 0 1
Bis(2-ethylhexyl)phthalate SW8270C 0 2 0 3 0 0 0 0 0 0 5
3 & 4 Methylphenol SW8270C 0 0 2 0 5 0 0 0 0 0 7
Phenol SW8270C 0 0 1 0 3 0 0 0 0 0 4
2,4,6-Trichlorophenol SW8270C 0 0 1 0 4 0 0 0 0 0 5
Pentachlorophenol SW8270C 0 0 0 0 4 0 0 0 0 0 4
Dinitro-o-cresol SW8270C 0 0 0 0 4 0 1 0 0 0 5
3,3'-Dichlorobenzidine SW8270C 0 0 2 0 0 0 0 0 0 0 2
3-Nitroaniline SW8270C 0 0 2 0 0 0 0 0 0 0 2
p-Nitroaniline SW8270C 0 0 1 0 0 0 0 0 0 0 1
Hexachloroethane SW8270C 0 0 1 25 0 0 0 0 0 0 26
Hexachlorobutadiene SW8270C 0 0 0 25 0 0 0 0 0 0 25
2,4-Dinitrotoluene SW8270C 0 0 0 3 0 0 0 0 0 0 3
Hexachlorocyclopentadiene SW8270C 0 0 0 6 0 0 0 0 0 0 6
2-Chloronaphthalene SW8270C 0 0 0 6 0 0 0 0 0 0 6
4-Nitrophenol SW8270C 0 0 0 0 3 0 0 0 0 0 3
2,4-Dimethylphenol SW8270C 0 0 0 0 3 0 0 0 0 0 3
2,4-Dichlorophenol SW8270C 0 0 0 0 3 0 0 0 0 0 3
2,4-Dinitrophenol SW8270C 0 0 0 0 3 0 0 0 0 0 3
2,3,4,6-Tetrachlorophenol SW8270C 0 0 0 0 3 0 0 0 0 0 3
4-Chloro-3-methylphenol SW8270C 0 0 0 0 3 0 0 0 0 0 3
2-Nitrophenol SW8270C 0 0 0 0 3 0 0 0 0 0 3
o-Cresol SW8270C 0 0 0 0 3 0 0 0 0 0 3
2-Chlorophenol SW8270C 0 0 0 0 3 0 0 0 0 0 3
2,4,5-Trichlorophenol SW8270C 0 0 0 0 3 0 0 0 0 0 3
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Table 7-14  
Summary of PRI17 Groundwater Data Qualifiers - Accuracy
Reason Code: 1, 3, 4, 5, 8, 9, 12, 13, 14, 16
US Magnesium RI/FS
Rowley, Utah

Hold Time/ 
Sample 

Preservation

Laboratory 
(Method) 

Blanks

Matrix 
Spike

Laboratory 
Control 
Sample

Surrogate 
Spikes

Estimated 
Maximum 
Potential 

Conc.

Calibration
Equipment 

or Trip 
Blanks

Internal 
Standard

Diff. 
between 

columns did 
not meet 
criteria

1 3 4 5 8 9 12 13 14 16

Data Accuracy Reason Codes

Chemical Name
Analytical 

Method SUM
Naphthalene SW8270C_SIM 0 0 0 0 0 0 0 3 0 0 3
1,2,3,4,6,7,8,9-Octachlorodibenzofuran SW8290 0 6 0 0 0 7 0 3 0 0 16
1,2,3,4,6,7,8-Heptachlorodibenzofuran SW8290 0 7 0 0 0 13 0 0 0 0 20
1,2,3,4,6,7,8,9-Octachlorodibenzo-P-Dioxin SW8290 0 10 0 0 0 10 0 0 0 0 20
1,2,3,6,7,8-Hexachlorodibenzofuran SW8290 0 0 0 0 0 3 0 0 0 0 3
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin SW8290 0 0 0 0 0 2 0 0 0 0 2
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin SW8290 0 0 0 0 0 4 0 0 0 0 4
1,2,3,4,7,8-Hexachlorodibenzofuran SW8290 0 1 0 0 0 5 0 0 0 0 6
2,3,7,8-Tetrachlorodibenzofuran SW8290 0 0 0 0 0 2 0 0 0 0 2
1,2,3,4,7,8,9-Heptachlorodibenzofuran SW8290 0 2 0 0 0 2 0 0 0 0 4
2,3,4,6,7,8-Hexachlorodibenzofuran SW8290 0 0 0 0 0 1 0 0 0 0 1
Cyanide, Total SW9012 0 0 38 0 0 0 0 0 0 0 38

SUM 2 55 373 104 50 84 58 26 9 4 765
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Table 7-15
Completeness by PRI Area
US Magnesium RI/FS
Rowley, Utah

PRI
 Area

Media Analyses
Planned Samples 
(SAP, including 

SAP Modifications)

Actual 
Samples

Planned 
Results b

Actual 
Results b, c Completeness

Explanation for Difference between 
Planned and Actual Results

2 SS
PCB, DF, SVOC, PAH, metals, cyanide, 
perchlorate, TOC, pH

14 14 1876 1862 99% Atrazine not reported for 14 samples

2 SS Fines PCB, DF, SVOC, PAH, metals 5 5 650 645 99% Atrazine not reported for 5 samples.

2 SB
VOC, PCB, DF, SVOC, PAH, metals, 
cyanide, perchlorate, TOC, pH Uncertain d 23 4232 4209 99% Atrazine not reported for 23 samples.

2 All Media / Analyses 6758 6716 99%

8 SS
PCB, DF, SVOC, PAH, metals, cyanide, 
perchlorate, TOC, pH

18 18 2412 2394 99% Atrazine not reported for 18 samples.

8 SS VOC VOC Uncertain e 4 200 200 100%

8 SS Fines PCB, DF, SVOC, PAH, metals 5 5 650 645 99% Atrazine not reported for 5 samples.

8 SB
VOC, PCB, DF, SVOC, PAH, metals, 
cyanide, perchlorate, TOC, pH

3 3 552 549 99% Atrazine not reported for 3 samples.

All Media / Analyses 3814 3788 99%

9
SS

PCB, DF, SVOC, PAH, metals, cyanide, 
perchlorate, TOC, pH

14 14 1876 1862 99% Atrazine not reported for 14 samples.

9
SS Fines PCB, DF, SVOC, PAH, metals 5 5 650 632 97%

Atrazine not reported for 5 samples; 13 
PAH results rejected from a single sample

All Media / Analyses 2526 2494 99%

10 SS
PCB, DF, SVOC, PAH, metals, cyanide, 
perchlorate, TOC, pH

14 14 1876 1862 99% Atrazine not reported for 14 samples.

10 SS Fines PCB, DF, SVOC, PAH, metals 5 5 650 645 99% Atrazine not reported for 5 samples.

10 SB
VOC, PCB, DF, SVOC, PAH, metals, 
cyanide, perchlorate, TOC, pH Uncertain d 5 920 915 99% Atrazine not reported for 5 samples.

All Media / Analyses 3446 3422 99%
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Table 7-15
Completeness by PRI Area
US Magnesium RI/FS
Rowley, Utah

PRI
 Area

Media Analyses
Planned Samples 
(SAP, including 

SAP Modifications)

Actual 
Samples

Planned 
Results b

Actual 
Results b, c Completeness

Explanation for Difference between 
Planned and Actual Results

11 SS
PCB, DF, SVOC, PAH, metals, cyanide, 
perchlorate, TOC, pH

14 14 1876 1862 99% Atrazine not reported for 14 samples.

11 SS Fines PCB, DF, SVOC, PAH, metals 5 5 650 645 99% Atrazine not reported for 5 samples.

All Media / Analyses 2526 2507 99%

12 SS
PCB, DF, SVOC, PAH, metals, cyanide, 
perchlorate, TOC, pH

14 14 1876 1862 99% Atrazine not reported for 14 samples.

12 SS Fines PCB, DF, SVOC, PAH, metals 5 5 650 645 99% Atrazine not reported for 5 samples.

All Media / Analyses 2526 2507 99%

13 SS
PCB, DF, SVOC, PAH, metals, cyanide, 
perchlorate, TOC, pH

14 14 1876 1862 99% Atrazine not reported for 14 samples.

13 SS Fines PCB, DF, SVOC, PAH, metals 5 5 650 645 99% Atrazine not reported for 5 samples.

All Media / Analyses 2526 2507 99%

14
SS

PCB, DF, SVOC, PAH, metals, cyanide, 
perchlorate, TOC, pH

15 15 2010 1995 99% Atrazine not reported for 15 samples.

14
SS VOC VOC Uncertain e 7 350 350 100%

14
SS Fines PCB, DF, SVOC, PAH, metals 5 5 650 645 99% Atrazine not reported for 5 samples.

14
SB

VOC, PCB, DF, SVOC, PAH, metals, 
cyanide, perchlorate, TOC, pH

3 3 552 549 99% Atrazine not reported for 3 samples.

All Media / Analyses 3562 3539 99%

15 SS
PCB, DF, SVOC, PAH, metals, cyanide, 
perchlorate, TOC, pH

14 14 1876 1851 99%
Atrazine not reported for 14 samples; 
perchlorate analysis missed for 11 samples

16 SS
PCB, DF, SVOC, PAH, metals, cyanide, 
perchlorate, TOC, pH

14 14 1876 1861 99%
Atrazine not reported for 14 samples; 
perchlorate analysis missed for 1 sample
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Table 7-15
Completeness by PRI Area
US Magnesium RI/FS
Rowley, Utah

PRI
 Area

Media Analyses
Planned Samples 
(SAP, including 

SAP Modifications)

Actual 
Samples

Planned 
Results b

Actual 
Results b, c Completeness

Explanation for Difference between 
Planned and Actual Results

17 GW

VOC, PCB, DF, SVOC, PAH, metals (total 
and dissolved), cyanide (total and 
dissolved), perchlorate, TOC, HAA, anions, 
TDS, alkalinity, Cr(VI)

31 30 6944 6689 96%
No sample from MW-16 (224 results); 
atrazine not reported for 30 samples; 
phosphate result rejected in 1 sample

17

SW f

VOC, PCB, DF, SVOC, PAH, metals (total 
and dissolved), cyanide (total and 
dissolved), perchlorate, TOC, HAA, anions, 
TDS, alkalinity, Cr(VI)

All Phase 1A PRI Areas 2 and 8 - 17 38380 37881 99%

Notes:

a Primary (investigative) samples only; does not include quality control samples such as field duplicates, matrix spikes, trip blanks, or equipment blanks.

b Does not include confirmation analysis for SIM-SVOCs or perchlorate (solids) or calculated results for TEQ or Low MW / High MW PAHs.

c Does not include results qualified as rejected (R)

d Number of subsurface samples could not be specified in SAP because the number of samples were a function of boring depth and subsurface conditions.

e The number of surface samples for VOC analysis could not be specified in the SAP because VOC analysis was to be performed only at saturated locations.
f

Cr(VI) = Hexavalent Chromium PCB = Polychlorinated biphenyl SVOC = Semi-volatile organic compound

DF = Dioxin/Furan PRI = Preliminary Remedial Investigation SW = Surface water

GW = Groundwater SAP = Phase 1 TDS = Total dissolved solids

HAA = Haloacetic acid SB = Subsurface solids TOC = Total organic carbon

PAH = Polycyclic aromatic hydrocarbon SS = Surface Solids VOC = Volatile organic compound

See Surface Water Addendum

The completeness for surface water will be re-evaluated in the Surface Water Addendum that includes results from all Phase 1A samples, including
   locations within Inner PRI areas 1, 3, 5, and 6.  
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Table 7-16
Summary of Rejected Results for Solids and Groundwater 
US Magnesium RI/FS
Rowley, Utah

Sample ID PRI CAS Chemical
Sample 

Type
Sample 
Matrix

Detect 
(Y/N) Qualifier

DQM 
Qualifiers

MW-8A-01-021814 PRI17 PHOSPHATE AS P Phosphate as P, Ortho Normal Water N R 4
PRI9-001-SS01-010614 FINES PRI9 83-32-9 Acenaphthene Soil Fines Solid N R 8
PRI9-001-SS01-010614 FINES PRI9 208-96-8 Acenaphthylene Soil Fines Solid N R 8
PRI9-001-SS01-010614 FINES PRI9 120-12-7 Anthracene Soil Fines Solid N R 8
PRI9-001-SS01-010614 FINES PRI9 56-55-3 Benzo(a)anthracene Soil Fines Solid N R 4,8
PRI9-001-SS01-010614 FINES PRI9 50-32-8 Benzo(a)pyrene Soil Fines Solid N R 4,8
PRI9-001-SS01-010614 FINES PRI9 205-99-2 Benzo(b)fluoranthene Soil Fines Solid N R 4,8
PRI9-001-SS01-010614 FINES PRI9 191-24-2 Benzo(g,h,i)perylene Soil Fines Solid N R 4,8
PRI9-001-SS01-010614 FINES PRI9 207-08-9 Benzo(k)fluoranthene Soil Fines Solid N R 4,8
PRI9-001-SS01-010614 FINES PRI9 218-01-9 Chrysene Soil Fines Solid N R 4,8
PRI9-001-SS01-010614 FINES PRI9 53-70-3 Dibenzo(a,h)anthracene Soil Fines Solid N R 4,8
PRI9-001-SS01-010614 FINES PRI9 206-44-0 Fluoranthene Soil Fines Solid N R 8
PRI9-001-SS01-010614 FINES PRI9 193-39-5 Indeno(1,2,3-cd)pyrene Soil Fines Solid N R 4,8
PRI9-001-SS01-010614 FINES PRI9 129-00-0 Pyrene Soil Fines Solid N R 8

Notes:

4 = The matrix spike/matrix spike duplicate recovery was outside of control limits.

8 = The surrogate recovery was outside of control limits.

Phase 1A samples, including locations within Inner Preliminary Remedial Investigation areas 1, 3, 5, and 6.  

Rejected data for surface water samples will be discussed in the Surface Water Addendum that includes results from all Phase 1A samples,
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Memorandum Environmental 
Resources 
Management  

7272 E. Indian School Road 
Suite 100 
Scottsdale, Arizona 85251  
480-998-2401  
480-998-2106 (fax) 

To: Ken Wangerud, USEPA  

From: Kevin Lundmark, ERM 

Cc: David Gibby, US Magnesium 
David Abranovic, ERM 

Date: 7 November 2013 

Subject: Phase 1A RI Reconnaissance Sieving Results for 
PRI Areas 15 and 16 

INTRODUCTION 

This Technical Memorandum has been prepared by Environmental Resources Management 
(ERM) to detail field collection activities, laboratory analysis, and to propose 
recommendations for Phase 1A soil sample analysis in Preliminary Remedial Investigation 
(PRI) areas 15 and 16 at the US Magnesium NPL Site (Site). Phase 1A Reconnaissance 
sampling and sieving procedures are described in the Phase 1A RI Sample Analysis Plan (SAP) 
Worksheet 11 and SAP modification form 14-C-2-7. 

PHASE 1A RECONNAISSANCE SAMPLE COLLECTION 

Initial reconnaissance and cultural resources surveying at PRI areas 15 and 16 were completed 
between 30 September and 2 October 2013. Approval from the Bureau of Land Management 
for ground disturbance on public lands was received 23 October 2013 and reconnaissance 
sample collection was performed 25 and 28 October 2013. Field sampling forms are provided 
in Attachment 1.   

As described in the SAP, reconnaissance sample locations were selected by dividing each PRI 
into quadrants of approximately even size and then selecting two Phase 1A sample locations 
in each quadrant at random for a total of eight Phase 1A locations per PRI area. 
Reconnaissance samples were collected at between 10 and 20 meters from the selected Phase 
1A sample locations. Reconnaissance soil samples were collected as 5-point composites using 
a flat bottom scoop to sample from 0 to 2 inches below ground surface, consistent with the 
sampling depths specified for PRI areas 15 and 16 in SAP Worksheet 14. Reconnaissance 
samples were field-sieved using a 0.25 inch sieve and material greater than 0.25 inches was 
discarded. The material passing the 0.25 inch sieve, referred to as the “bulk sample,” was 
collected and combined in a plastic bucket. The bulk sample was transferred to a one gallon 
Ziploc® bag for storage and delivery to the laboratory. 
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Bulk samples were submitted to the GeoStrata geotechnical laboratory in Bluffdale, Utah for 
sieve analysis. The percent of the bulk sample that passed through a 0.25 mm (No. 60) sieve, or 
Ffine, was determined by the Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates, ASTM C-136, modified to use a drying temperature of 80°C for 24 hours and until 
constant mass was achieved.   

RESULTS 

The results of the sieve analysis are summarized in Table 1 and laboratory reports are 
provided as Attachment 2.   

Table 1.  Sieve Analysis Results for Reconnaissance Samples from PRI Areas 15 and 16 

PRI Area  

Phase 1A 
Sample 

Location 
Reconnaissance 

Sample ID 

Reconnaissance 
Sample 

Northing* 

Reconnaissance 
Sample 
Easting* 

Ffine 
Percent finer 
than 0.25 mm  

PRI 15 

PRI15-002 SCR-PRI15-002 4534544 352457 30.9 
PRI15-003 SCR-PRI15-003 4533259 351162 88.1 
PRI15-004 SCR-PRI15-004 4533497 353998 60.8 
PRI15-007 SCR-PRI15-007-M 4530622 350875 97.7 
PRI15-009 SCR-PRI15-009 4529249 353813 92.6 
PRI15-010 SCR-PRI15-010 4528090 353737 94.9 
PRI15-012 SCR-PRI15-012 4525513 353750 97.3 
PRI15-014 SCR-PRI15-014 4524173 354994 98.6 

PRI 16 

PRI16-001 SCR-PRI16-001 4534492 347292 85.5 
PRI16-002 SCR-PRI16-002 4533250 348576 87.1 
PRI16-004 SCR-PRI16-004-M 4530809 348571 83.6 
PRI16-006 SCR-PRI16-006-M 4529504 349851 96 
PRI16-008 SCR-PRI16-008 4528115 351166 90 
PRI16-010 SCR-PRI16-010 4526797 349841 73.1 
PRI16-011 SCR-PRI16-011 4526765 352289 96 
PRI16-013 SCR-PRI16-013 4525584 351631 81.5 

* Coordinates based on Universal Transverse Mercator (UTM) Zone 12N 

Per the SAP, if Ffine is greater than 75 percent for at least six of the samples, no further 
investigations regarding potential differences in concentration as a function of particle 
size are needed for that PRI area. Six of eight samples from PRI 15 have a Ffine greater 
than 75 percent and seven of eight reconnaissance samples from PRI 16 have a Ffine 
greater than 75 percent. Based on these Phase 1A Reconnaissance sampling results, 
Phase 1A RI samples collected from PRI areas 15 and 16 will not be sieved for 
evaluation of bulk versus fines fractions.   



 
 

ATTACHMENTS 

Attachment 1 Sieve Sample Collection Field Forms 

Attachment 2 Sieve Sample Laboratory Report 
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 Sieve Sample Collection Field Forms 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lal 

Long 

GPS Accuracy 

-

Location Field Modified? Y '®;(circle) If Yes, oxplaln In Notes 

4. Flefd Preservation I Field Measurements 

Sample Collection Method S \,._~ 
Sample Depth Interval _o;;:_-_r/... ______ inches bgs 

7 Number of Grab Aliquots 

Saturated? Y / ~circle) 

Waste Potentially Present? Y (G)circle) 

Waste Thickness ____ inches 

Waste Depth ____ Inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Descripllon I Location Notes 

Description (Setting, Distance from Site Features): 

10 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and One-grained descriptors, moisture content. odors/staining. minor oonslltuents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 heaclspace) 

Ci. QC Samples 

Field Duplicate Y iQ}:1rcle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

Signature 

September 2013 

_ En Core® (unpres) 

\qi\. b(\J/\o' ' 
- J 

EPA Splll Samples ~ (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses _____ _________ _ 

Date 

SOP USM·01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site lnfom1atlon 

s11E ro '.)~ .... ~ , c;-cos 
DATE ro(~ h 3 
Begin Sampling Time __,_\ \_.::;._··_VO ___ , ___ _ 

End Sampling Time -+'l E,'-'-·---· \..,.b<----,,-__ _ ve , --r'cJ ERM Samplers 1:::..0 \ , l - { EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy :-i, \ D 
Location Field Modified? Y tO,rcle) If Ye.s, explain In Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _ 4.........,.....,®,J.....,.J..l.~ ---
Sample Depth Interval _ _.Q......_-_1,,..._ ____ lnches bgs .-
Number of Grab Aliquots _ _ ':7 ....... ____ _ 
Saturated? Y t@ircle) 

Waste Potentially Present? Y / ~(circle) 

Waste Thickness 

Waste Depth 

_ _ _ _ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Selling, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, oolor, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles FIi ied 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

_ 8-oz Glass (unpres) 

___ 40-ml VOA (Methanol) 

8. QC Samples rj 
Field Duplicate Y N lrcle) 

Field Dup Sample I _______ _ 

_ En Core® (linpres) 

,- ( f4P1 l-, (µ ~ 

V 

EPA Split Samples Y Sircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Signature ~c}"--~~::::::_-_-_-_-_-______ Date 

September 2013 SOP USM-01 
us Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site lnfor,na(lon 

SITE ID 

DATE 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

'$ C,{2-f\?1-ls-co u.. 
\ l!) \ 1..ei\t ; 

~ ,, c; f) 

----
\1/ \ ~ ·1;5;01ql& 
l 

Long ~ 0? '?lL\~ 
GPS Accuracy 1, \ ~ ~ 
Location Field Modified? Y ~ ) (circle) If Yes, explain /11 Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method 4:2Wt½, 
Sample Depth Interval 

Number of Grab Aliquots 

Saturated? Y 1Cbi'Y(circle) 

__ _,Q..._-Z:~ _ ___ inches bgs 

'-, 

Waste Potentially Present? Y f@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/\- /0 ~P\ ~ o,f 

~ i-'>\~ -C0'1 

ERM 

Sampling Noles (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1 /3 headspace) 

6. QC Samples 

Field Duplicate Y ~ircle) 

_ B-oz Glass (unpres) 

_ 40·1nl VOA (Methanol) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

\J 7 

EPA Split Samples Y~ircle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Signature ~?-{,--~~-- Date 

September 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lal 

Long 

GPS Accuracy 

~,~-i-\ S 'C()1 ~ )"\ 
lrnte\~ 

Location Field Modified? Y !€,)circle) If Yas, explain In Notes 

4. Field Preservation I Field Measurements 

.~~ Sample Collection Method 

Sample Depth Interval _ __.,,c.,..)_-1.., _____ inches bgs 

Number of Grab Aliquots ___ t;..._ ___ _ 
Saturated? Y @1rcle) 

Waste Potentially Present? Y ~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Selling, Distance from Sile Features): 

~ ro ,J\ _ ~0 oR 
"< <t>-5\t, 001- r1 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and tine-grained descriptors, moisture content. odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y Q0tircle) 

_ B-oz Glass (tinpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

Signature 

September 2013 

_ En Core® (unpres) 

- \ ~ ~GV\ 
'.J 7 

EPA Split Samples Y @circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiled? ( Y I N ) 

Analyses ______________ _ 

Date t . 

SOP USM-01 
US Magnesium RI/FS 



Smface Solids Sampling Form 

1. Site Information 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA o versight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

~ -(?:'s..1~-60? 
toh:'r) I 1::3 

\1:-~ 
( -

Location Field Modified? Y i®{circle) If Yes, explain in Noles 

4. Field Preservation I Field Meas~~ements 

Sample Collection Method ~~ 
Sample Depth Interval __ 1)~·-·C: ____ inches bgs 

Number of Gra~quots e:.::; 
Saturated? Y ~ircle) 

Waste Potentially Pt·esent? Y © circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setl i11g, Distance from Site Features): 

Sampling Notes (Sample Recovery, Rerusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture cotitent, odo~s/stainlng, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-o;.: Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate v@circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

Signature~ a 
September 2013 

_ En Core® (unpres) 

EPA Split Samples v®:ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

A nalyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. SIie lnformatfon 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Overslgl1t 

Weather 

3. Location 

~~=<;- ()[f; 

1 i ·. '3lz 

-

Lat \?.,:'.\ (')2)01]?i~ 
Long 1-\ r.:; 1. '60 °w 
GPS Accuracy _ >c_..,.e::::..-.1..:::0 ___ _ 

Location Field Modified? Y ,@j:ircle) If Yes, exploln in Noles 

4. Field Preservation I Field Measiiremer1ts 

Sample Collection Method "b~\ 
Sample Depth Interval __ {')......_·--~-----inches bgs 

Number of Grab Aliquots --~----· ____ _ 

Saturated? Y 0)circle) 

Waste Potentially Present? Y .@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe); 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/\.., 1 t6 W\ ( of 
?r-5 \i;-, 0\D 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and line-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (113 headspace) 

6. QC Samples 

Field Duplicate v@ircle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

V .., 

EPA Split Samples v@circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Signature _ ;7............._..~-~-~ _ ___ Date 

September 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Samplirng Form 

1. Site Information 

SITE ID ']lfi ~ ·f f;.S:.-\S -o \ L 
1D)1a\13 DATE 

Begin Sampling Time \ l -_.; Gi 
End Sampling Time \ 'l. ··. U 1..,.-
ERM Samplers 

EPA Oversight 

?f=\3 .-rrl .. -
Weather 

3. Location 

Lat \7:( o·?:,~'3··1c:y,D 
Long , i~l!~iZ.,lJ£i) <~ 
GPS Accuracy ·'i,] 0\. 
Location Field Modified? y·°@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ u~,·=\,.~\.Ji5=·\&A~_,,_ __ 
Sample Depth Interval 

Number of Grab Aliquots 

Saturated? Y 1')ircle) 

_ __,DJ-,-·-'l.,"------ inches bgs -""? 

Waste Potentially Present? Y / €)circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERJVI 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y ~rcle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

·- /(1 ~1 b <13\ 

EPA Split Samples ~(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Signature ~~~-¥=--....,.·----------------Date 

September 2013 SOP USM-01 
US Magnesium RI/FS 





Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? YI N (circle) If Yes, explain In Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method S~,~ 
Sample Depth Interval _ __.Q...,_...,~._ ____ inches bgs 

;;;..,,--

NLtmber of Grab Aliquots __ ...., _____ _ 

Saturated? Y / €)circle) 

Waste Potentially Present? Y /~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Botlles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate v@rcle) 

_ 8-oz. Glass (Unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

I RJ1 boo.. 
EPA Split Samples Y ~ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses _______________ _ 

Signature ~--,,,,,:.~=-----~6-.2!s::::==---,.,.::,,,...------ Date 

Septernber 2013 SOP USM·01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Wealher 

3. Location 

Lat 

Long 

\1 .. "'\ 03' ~fo'11 b 
Llf6 'b ,;·1.lit. 

GPS Accuracy _:-j,.ca,_\- O ____ _ 
Location Field Modified? Y !€)circle) If Yes, explain In Notes 

4. Field Preservation I Field Measurrm::i 

Sample Collection Method __ S.-;_v_.\.a.w.~..a._.._ __ 
Sample Depth Interval - .....IJ.Q_-~1.--_____ lnches bgs 

Number of Grab Aliquots __ '::?_-_____ _ 
Saturated? Y 16)circle} 

Waste Potentially Present? Y ;@circle) 

Waste Thickness ____ inches 

Waste Depth ____ fnches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y 1@ircle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

EPA Split Sarnples Y~circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Signature ~~-~ ___ Date 

September 2013 SOP USM-01 
Us Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Wealher 

3. Location 

Lat 

s,c;e -f\2:';,. ( b ., lJ(J c.(-~ 
lq \1,i, l I '?, 

-
\ 1-~ q-1),_\&;'61\ 

Long 1,,\ 0 ·7,0 'cu q 
GPS Accuracy 1- IO~ 
Location Field Modified? Y {'N)(circle) ff Yes, explain in Noles 

4. Field Preservation I Field Measuremen~ 

Sample Collection Method _ <:;.,...½'-"'-1' .... "'ill=-i---
Sample Depth Interval 0-~ inches bgs 

Number of Grab Aliquots ~ 
Saturated? Y { ~)circle) --------

Waste Potentially Present? Y 1©clrcle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/\- 1'7 r1 /J ~ of 

~~)b,oo'-1-~ 

ERM 

Sampl!r,g Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, oolor, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles FIiied 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y 0circle) 

_ 8-oz Glass (unpres) 

_ 40-rnL VOA (MethanoQ 

Field Dup Sample ID _______ _ 

Signature 

September 2013 

_ En Core® (tmpres) 

" .., 
EPA Split Samples Y /@circle) 

En Core® Pre-Engaged? Cf I N ) 

En Core® I-land-FIiied? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

~~~i-l-to .. OOb-M 
to\u-;\,~ 

I 
/0~1..{0 
LtJ:tf5 

~ · Lo 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/'- /D }1\ \;JHl ~~ 
~~~{J-b0)o 'r\ 

ERM 

Location Field Modified? Y !@)<circle) if Yes, explain In Notes 
--------~------------------------i 4. Field Preservation I Field Measurements 

Sample Collection Method :'75\)\}J..A 
Sample Depth Interval G k inches bgs 

Number of Grab Aliquots --~:....+------

Saturated? Y /~circle) 

Waste Potentially Present? Y ,©circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y@ircle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Met11anol) 

Field Dup Sample ID ______ _ _ 

_ En Core® (unpres) 

1-f1iu( L~ 
EPA Split Samples Y /~ircle) 

En Core® Pre-Engaged? t{ I N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses ______________ _ 

Signature ________________ Date 

September 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y /® (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ~~ 
Sample Depth Interval 

Number of Grab Aliquots 

Saturated? Y ~lrcle) 

__ o....._-- ~,._,JI' ____ inches bgs 

&z 

Waste Potentially Present? ®circle) 

Waste Thickness 

Waste Depth 

____ Inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/V Jo vJ\ 01Z c, } 

f~\ (o~·CX)b 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modlner, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Botlles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspaoe) 

6. QC Samples 

Field Duplicate Y /~(circle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _ ______ _ 

Signature 

September 2013 

_ En Core® (unpres) 

EPA Split Samples Y !@(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

5c/e _.gg.:r, b-llw 
)D\16 ) \';, 

_c 

11."" C> 3'i.l'J e q I 
'-IS-Zt 1 C\ 1 

"1-- \ 0 
Location Field Modified? Y /(tl)circle) ff Yes, explain In Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method 4 Am-# 
Sample Depth Interval O ~fl,.. inches bgs 

:?.' 
Number of Grab Aliquots V? 
Saturated? Y 7E)(circle) ---- ----

Waste Potentially Present? Y /&ircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Selling, Distance from Site Features): 

'-)__ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate v@:ircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _____ __ _ 

Signature 

September 2013 

_ En Core® (unpres) 

I -~ \ \,?o.'\ 
EPA Split Samples Y ~ ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

~c_e_,, ?t.)1-0t \ 
' f)\1,r::::; 1 '3 

-

Location Field Modified? Y t@) (circle) If Yes, explain In Notes 

4. Field Preseivatlon I Field Measurements 

Sample Collection Method ~ "--~ --

Sample Depth Interval _ __.,D,_··_9...,,..e:.,_ ____ lnches bgs 
c; Number of Grab Aliquots 

Saturated? Y &xcircle) 

Waste Potentially Present? Y @)circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Selling, Distance from Site Features): 

~ \t) r,J \ 

~q.1lb -o\\ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz. Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Sampl es 

Field Duplicate Y /~ircle) 

_ 8-oz Glass (unpres) 

_ 40-rnL VOA (Methanol} 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

... \ ~~ \J 0-l\ 
' ) 

EPA Split Samples Y ,@circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses _______________ _ 

Signature ;2~~-~-#--1-----Date 
September 2013 SOP USM-01 

US Magnesium RI/FS 



Sm'face Solids Sampling Form 

1. Site l11format/0T1 

SITE ID 

DATE: 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

long \t;
1 5~*g~1 

GPS Accuracy ..::S-=-~1..::..iLG~---
Location Field Modified? Y l~"'6circle) If Yes, explain In Noles 

4. Field Preservation I Field Measurements 

Sample Collection Method $ \,.._oJlt 
' 

Sample Depth Interval --'0"--.;_,,t,_ ______ inches bgs 

Number of Grab Aliquots - - 7-------
Saturated? Y €)ircle) -

Waste Potentially Present? Y /~circle) 

Waste Thickness 

Waste Depth 

____ inches 

_ ___ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Selling, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y @ le) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _ _ _ ____ _ 

Signature ~ ==:::::0 
September 2013 

_ En Core® (unpres) 

--/ ~ ~l - b~ 
J 

EPA Split Samples Y l©:ircle) 

En Core® Pre.Engaged? (Y / N ) 

En Core® Hand·Fllled? ( Y / N ) 

Analyses _______________ _ 

Dat e 

SOP USM-01 
US Magnesium RIIFS 



 

 

 

 

 

 

 
 Attachment 2 
 Sieve Sample Laboratory Report 



r..l!!Ja~ c1.-.1-. 
~ II WI 

Sieve Anal~sis Summar~ 
Client Name: Environmental Resources Management 
Job Number: 807-004 

Project: US Mag RI FS (#0132320) 

Data Summar~ 

C\I C') 'd' :iE O> 0 N 'd' ,... 
I 

0 0 0 r,... 0 ,... ,... ,... 0 
0 0 0 0 0 0 0 0 0 

I I I 0 I I I I I 
LC) LC) LC) I LC) LC) LC) It) <D ,... ,... ,... LC) ,... ,... ,... ,... ,... 

Sieve cc a: a: ,... a: a: a: a: a: 
Size a. a. a. cc a. a. a. a. a. 

I I I a. I I I I I 

a: a: a: I a: a: a: a: a: 
0 0 0 a: 0 0 0 0 0 
en en en 0 en en en en en 

en 

PassinS i%l 
3/4" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1/2" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

#4 98.9 100.0 97.9 100.0 100.0 100.0 100.0 100.0 98.7 

#10 89.7 98.9 84.2 99.9 99.7 98.6 99.3 99.9 95.8 

#40 51.7 91.8 66.7 99.0 95.2 96.4 98.1 99.2 88.3 

#50 36.1 89.7 63.0 98.5 93.5 95.6 97.7 98.9 86.6 

#60 30.9 88.1 60.8 97.9 92.6 94.9 97.3 98.6 85.5 

N 'd' <D co 0 ,... C') 'd' 
0 0 0 0 ,... ,... ,... 0 
0 0 0 0 0 0 0 0 

I I I I I I I I 

<D <D <D <D <D <D <D co ,... ,... ,... ,... ,... ,... ,... ,... 
Sieve a: a: a: a: a: a: a: a: 
Size a. a. a. a. a. a. a. a. 

I I I I I I I I 

a: a: a: a: a: a: a: a: 
0 0 0 0 0 0 0 0 
en en en en en en en en 

PassinS {%l 
3/4" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1/2" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

#4 98.9 97.9 99.9 99.0 96.7 100.0 98.9 98.5 

#10 95.7 91 .9 99.7 95.7 88.1 99.7 93.1 93.5 

#40 89.5 85.5 97.4 91.5 77.0 98.4 85.1 89.3 

#50 88.0 84.3 96.6 90.7 74.8 97.2 83.0 88.2 

#60 87.1 83.6 96.0 90.0 73.1 96.0 81 .5 87.6 

Procedures 
In general, the p rocedures found in ASTM Cl 36 were followed, w ith the 
exeption of the following: 
1. The samples were dried at 80°C for 24 hours and until constant mass was 
achieved. 

Prepared By: ~ °0-/~ Reviewed By: 



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 9:20 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 6.8 1.10 1.1 98.9

#10 56.9 9.20 10.3 89.7
#40 234.7 37.96 48.3 51.7
#50 96.9 15.67 63.9 36.1
#60 31.8 5.14 69.1 30.9

Total - #60 191.2 30.92 100.0 0.0
Total 618.3 100.00

Pan #: CA2
Wet Weight: 817.0
Dry Weight: 800.3 Dry Weight After Wash: 669.4

Weight of Water: 16.7 Weight -#200 Washed: 130.9
Pan Weight: 181.7 Weight -#60 Pan: 60.3

Water Content: 2.7%
Weight of Dry Soil 618.6 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-002



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 3:00 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 4.7 1.09 1.1 98.9
#40 30.6 7.10 8.2 91.8
#50 8.9 2.07 10.3 89.7
#60 7.0 1.62 11.9 88.1

Total - #60 379.6 88.12 100.0 0.0
Total 430.8 100.00

Pan #: P08
Wet Weight: 839.8
Dry Weight: 805.8 Dry Weight After Wash: 531.2

Weight of Water: 34.0 Weight -#200 Washed: 274.6
Pan Weight: 374.5 Weight -#60 Pan: 105.0

Water Content: 7.9%
Weight of Dry Soil 431.3 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-003



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 9:45 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 8.2 2.07 2.1 97.9

#10 54.5 13.73 15.8 84.2
#40 69.6 17.53 33.3 66.7
#50 14.7 3.70 37.0 63.0
#60 8.6 2.17 39.2 60.8

Total - #60 241.4 60.80 100.0 0.0
Total 397.0 100.00

Pan #: CA1
Wet Weight: 616.3
Dry Weight: 577.7 Dry Weight After Wash: 374.7

Weight of Water: 38.6 Weight -#200 Washed: 203.0
Pan Weight: 180.6 Weight -#60 Pan: 38.4

Water Content: 9.7%
Weight of Dry Soil 397.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-004



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 10:54 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 0.5 0.12 0.1 99.9
#40 3.8 0.89 1.0 99.0
#50 2.3 0.54 1.5 98.5
#60 2.2 0.51 2.1 97.9

Total - #60 419.9 97.95 100.0 0.0
Total 428.7 100.00

Pan #: CA4
Wet Weight: 631.0
Dry Weight: 611.0 Dry Weight After Wash: 391.0

Weight of Water: 20.0 Weight -#200 Washed: 220.0
Pan Weight: 182.3 Weight -#60 Pan: 199.9

Water Content: 4.7%
Weight of Dry Soil 428.7 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-007-M



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 12:11 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 1.4 0.30 0.3 99.7
#40 20.9 4.53 4.8 95.2
#50 7.7 1.67 6.5 93.5
#60 4.2 0.91 7.4 92.6

Total - #60 427.1 92.59 100.0 0.0
Total 461.3 100.00

Pan #: 808
Wet Weight: 873.7
Dry Weight: 836.4 Dry Weight After Wash: 437.8

Weight of Water: 37.3 Weight -#200 Washed: 398.6
Pan Weight: 374.6 Weight -#60 Pan: 28.5

Water Content: 8.1%
Weight of Dry Soil 461.8 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-009



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 12:36 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 5.9 1.39 1.4 98.6
#40 9.3 2.19 3.6 96.4
#50 3.4 0.80 4.4 95.6
#60 2.9 0.68 5.1 94.9

Total - #60 403.4 94.94 100.0 0.0
Total 424.9 100.00

Pan #: BOW
Wet Weight: 820.7
Dry Weight: 802.1 Dry Weight After Wash: 571.6

Weight of Water: 18.6 Weight -#200 Washed: 230.5
Pan Weight: 377.0 Weight -#60 Pan: 172.9

Water Content: 4.4%
Weight of Dry Soil 425.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-010



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 12:56 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 2.9 0.71 0.7 99.3
#40 5.0 1.22 1.9 98.1
#50 1.6 0.39 2.3 97.7
#60 1.7 0.42 2.7 97.3

Total - #60 398.1 97.26 100.0 0.0
Total 409.3 100.00

Pan #: B4
Wet Weight: 809.1
Dry Weight: 783.6 Dry Weight After Wash: 451.4

Weight of Water: 25.5 Weight -#200 Washed: 332.2
Pan Weight: 374.0 Weight -#60 Pan: 65.9

Water Content: 6.2%
Weight of Dry Soil 409.6 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-012



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 10:25 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 0.3 0.07 0.1 99.9
#40 3.6 0.77 0.8 99.2
#50 1.4 0.30 1.1 98.9
#60 1.1 0.25 1.4 98.6

Total - #60 458.4 98.61 100.0 0.0
Total 464.8 100.00

Pan #: CA5
Wet Weight: 683.2
Dry Weight: 648.6 Dry Weight After Wash: 226.9

Weight of Water: 34.6 Weight -#200 Washed: 421.7
Pan Weight: 183.1 Weight -#60 Pan: 36.7

Water Content: 7.4%
Weight of Dry Soil 465.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-014



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 9:00 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 5.0 1.26 1.3 98.7

#10 11.7 2.94 4.2 95.8
#40 29.6 7.45 11.7 88.3
#50 7.0 1.76 13.4 86.6
#60 4.3 1.08 14.5 85.5

Total - #60 339.7 85.50 100.0 0.0
Total 397.3 100.00

Pan #: B7
Wet Weight: 798.1
Dry Weight: 771.6 Dry Weight After Wash: 598.7

Weight of Water: 26.5 Weight -#200 Washed: 172.9
Pan Weight: 374.1 Weight -#60 Pan: 166.8

Water Content: 6.7%
Weight of Dry Soil 397.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-001



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 9:38 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 5.0 1.15 1.1 98.9

#10 13.7 3.15 4.3 95.7
#40 26.9 6.18 10.5 89.5
#50 6.8 1.56 12.0 88.0
#60 3.8 0.87 12.9 87.1

Total - #60 378.9 87.08 100.0 0.0
Total 435.1 100.00

Pan #: X2
Wet Weight: 837.2
Dry Weight: 812.1 Dry Weight After Wash: 503.1

Weight of Water: 25.1 Weight -#200 Washed: 309.0
Pan Weight: 377.0 Weight -#60 Pan: 69.9

Water Content: 5.8%
Weight of Dry Soil 435.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-002



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 10:28 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 10.4 2.10 2.1 97.9

#10 29.6 5.97 8.1 91.9
#40 32.0 6.45 14.5 85.5
#50 5.8 1.17 15.7 84.3
#60 3.5 0.71 16.4 83.6

Total - #60 414.8 83.61 100.0 0.0
Total 496.1 100.00

Pan #: 2-2
Wet Weight: 999.4
Dry Weight: 959.3 Dry Weight After Wash: 597.4

Weight of Water: 40.1 Weight -#200 Washed: 361.9
Pan Weight: 462.9 Weight -#60 Pan: 52.9

Water Content: 8.1%
Weight of Dry Soil 496.4 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-004



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 10:40 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.5 0.09 0.1 99.9

#10 1.3 0.24 0.3 99.7
#40 12.1 2.23 2.6 97.4
#50 4.4 0.81 3.4 96.6
#60 3.5 0.65 4.0 96.0

Total - #60 519.7 95.97 100.0 0.0
Total 541.5 100.00

Pan #: BW
Wet Weight: 937.7
Dry Weight: 922.9 Dry Weight After Wash: 797.6

Weight of Water: 14.8 Weight -#200 Washed: 125.3
Pan Weight: 381.0 Weight -#60 Pan: 394.4

Water Content: 2.7%
Weight of Dry Soil 541.9 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-006



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 11:15 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 6.3 0.98 1.0 99.0

#10 21.4 3.33 4.3 95.7
#40 26.7 4.15 8.5 91.5
#50 5.6 0.87 9.3 90.7
#60 4.1 0.64 10.0 90.0

Total - #60 579.3 90.04 100.0 0.0
Total 643.4 100.00

Pan #: B1
Wet Weight: 1066.2
Dry Weight: 1017.1 Dry Weight After Wash: 655.0

Weight of Water: 49.1 Weight -#200 Washed: 362.1
Pan Weight: 374.1 Weight -#60 Pan: 217.2

Water Content: 7.6%
Weight of Dry Soil 643.0 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-008



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 1:55 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 14.6 3.35 3.3 96.7

#10 37.3 8.55 11.9 88.1
#40 48.4 11.09 23.0 77.0
#50 9.7 2.22 25.2 74.8
#60 7.2 1.65 26.9 73.1

Total - #60 319.2 73.14 100.0 0.0
Total 436.4 100.00

Pan #: B4
Wet Weight: 828.7
Dry Weight: 810.7 Dry Weight After Wash: 597.2

Weight of Water: 18.0 Weight -#200 Washed: 213.5
Pan Weight: 374.1 Weight -#60 Pan: 105.7

Water Content: 4.1%
Weight of Dry Soil 436.6 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-010



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 11:44 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.1 0.02 0.0 100.0

#10 1.2 0.24 0.3 99.7
#40 6.7 1.37 1.6 98.4
#50 5.8 1.18 2.8 97.2
#60 5.9 1.20 4.0 96.0

Total - #60 470.4 95.98 100.0 0.0
Total 490.1 100.00

Pan #: BW
Wet Weight: 899.1
Dry Weight: 871.2 Dry Weight After Wash: 531.5

Weight of Water: 27.9 Weight -#200 Washed: 339.7
Pan Weight: 381.0 Weight -#60 Pan: 130.7

Water Content: 5.7%
Weight of Dry Soil 490.2 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-011



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 12:15 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 4.4 1.15 1.1 98.9

#10 22.1 5.77 6.9 93.1
#40 30.6 7.99 14.9 85.1
#50 8.1 2.12 17.0 83.0
#60 5.6 1.46 18.5 81.5

Total - #60 312.0 81.50 100.0 0.0
Total 382.8 100.00

Pan #: H1
Wet Weight: 596.8
Dry Weight: 566.5 Dry Weight After Wash: 306.7

Weight of Water: 30.3 Weight -#200 Washed: 259.8
Pan Weight: 183.6 Weight -#60 Pan: 52.2

Water Content: 7.9%
Weight of Dry Soil 382.9 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-013



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 11:30 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 7.7 1.50 1.5 98.5

#10 25.7 4.99 6.5 93.5
#40 21.9 4.25 10.7 89.3
#50 5.2 1.01 11.8 88.2
#60 3.4 0.66 12.4 87.6

Total - #60 450.8 87.59 100.0 0.0
Total 514.7 100.00

Pan #: Z-3
Wet Weight: 1017.9
Dry Weight: 979.5 Dry Weight After Wash: 593.8

Weight of Water: 38.4 Weight -#200 Washed: 385.7
Pan Weight: 464.5 Weight -#60 Pan: 65.1

Water Content: 7.5%
Weight of Dry Soil 515.0 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI18-004



Memorandum Environmental 
Resources 
Management  

7272 E. Indian School Road 
Suite 100 
Scottsdale, Arizona 85251  
480-998-2401  
480-998-2106 (fax) 

To: Ken Wangerud, USEPA  

From: Kevin Lundmark, ERM 

Cc: David Gibby, US Magnesium 
David Abranovic, ERM 

Date: 22 November 2013 

Subject: Phase 1A RI Reconnaissance Sieving Results for 
PRI Areas 2, 8 – 10, and 12 – 14 

INTRODUCTION 

This Technical Memorandum has been prepared by Environmental Resources 
Management (ERM) to detail field collection activities, laboratory analysis, and to 
propose recommendations for Phase 1A soil sample analysis in Preliminary Remedial 
Investigation (PRI) areas 2, 8 – 10, and 12 – 14 at the US Magnesium NPL Site (Site). 
Phase 1A Reconnaissance sampling and sieving procedures are described in the Phase 
1A RI Sample Analysis Plan (SAP) Worksheet 11 and SAP modification form 14-C-2-7. 

PHASE 1A RECONNAISSANCE SAMPLE COLLECTION 

Reconnaissance (Recon) sample collection was performed 23 September to 28 October 
2013. Field sampling forms are provided in Attachment 1.   

As described in the SAP, Recon sample locations were selected by dividing each PRI 
into quadrants of approximately even size and then selecting two Phase 1A sample 
locations in each quadrant at random for a total of eight Phase 1A locations per PRI 
area. Recon samples were collected at between 10 and 20 meters from the selected 
Phase 1A sample locations. Recon soil samples were collected as 5-point composites 
using a hand auger to sample from 0 to 6 inches below ground surface. Recon samples 
were field-sieved using a 0.25 inch sieve and material greater than 0.25 inches was 
discarded. The material passing the 0.25 inch sieve, referred to as the “bulk sample,” 
was collected and combined in a plastic bucket. The bulk sample was transferred to a 
one gallon Ziploc® bag for storage and delivery to the laboratory. 

Bulk samples were submitted to the GeoStrata geotechnical laboratory in Bluffdale, 
Utah for sieve analysis. The percent of the bulk sample that passed through a 0.25 mm 
(No. 60) sieve, or Ffine, was determined by the Standard Test Method for Sieve Analysis 
of Fine and Coarse Aggregates, ASTM C-136, modified to use a drying temperature of 
80°C for 24 hours and until constant mass was achieved.   
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RESULTS 

The results of the sieve analysis are summarized in Table 1 and laboratory reports are 
provided as Attachment 2.   

Table 1.  Sieve Analysis Results for Reconnaissance Samples from PRI Areas 2, 8 – 10, and 12 – 14 

PRI  
Area 

Phase 1A  
Sample  
Location 

Recon 
 Sample ID 

Recon 
 Sample 

 Northing* 

Recon 
Sample  
Easting* 

Ffine Percent 
finer than 
0.25 mm 

Rank 
Lowest Ffine 
to Highest 

Ffine 

Phase 1A 
Sample 

Analyzed 
for Fines 

PRI2 PRI2-009 SCR-PRI2-009 4531373 354457 38.2 1 Yes 

 PRI2-001 SCR-PRI2-001 4531233 354182 38.4 2 Yes 

 PRI2-012 SCR-PRI2-012 4531307 354496 40.4 3 Yes 

 PRI2-011 SCR-PRI2-011 4531318 354548 45.9 4 Yes 

 PRI2-008 SCR-PRI2-008 4531348 354438 46.8 5 Yes 

 PRI2-003 SCR-PRI2-003 4531308 354248 54.7 6 -- 

 PRI2-004 SCR-PRI2-004 4531244 354302 55.7 7 -- 

  PRI2-006 SCR-PRI2-006 4531307 354365 71.2 8 -- 

PRI8 PRI8-012 SCR-PRI8-012 4533013 353980 19.7 1 Yes 

 PRI8-007 SCR-PRI8-007 4533154 353813 35.3 2 Yes 

 PRI8-016 SCR-PRI8-016 4532822 353813 73.4 3 Yes 

 PRI8-014 SCR-PRI8-014 4532839 353488 79.1 4 Yes 

 PRI8-006 SCR-PRI8-006 4533172 353495 82.1 5 Yes 

 PRI8-013 SCR-PRI8-013 4532821 353154 84.1 6 -- 

 PRI8-004 SCR-PRI8-004 4533154 353144 87.6 7 -- 

 PRI8-008 SCR-PRI8-008 4533016 352973 91.7 8 -- 

PRI9 PRI9-004 SCR-PRI9-004 4531601 353415 48.2 1 Yes 

 PRI9-002 SCR-PRI9-002 4531923 353666 52.8 2 Yes 

 PRI9-013 SCR-PRI9-013 4531355 353930 67.8 3 Yes 

 PRI9-001 SCR-PRI9-001 4531868 353427 68.1 4 Yes 

 PRI9-010 SCR-PRI9-010 4531091 353684 76.3 5 Yes 

 PRI9-008 SCR-PRI9-008 4531354 353691 82.8 6 -- 

 PRI9-011 SCR-PRI9-011 4530961 353534 88.9 7 -- 

  PRI9-007 SCR-PRI9-007 4531372 353419 91.6 8 -- 

PRI10 PRI10-012 SCR-PRI10-012 4532665 353375 63.6 1 Yes 

 PRI10-006 SCR-PRI10-006 4532610 353208 69.5 2 Yes 

 PRI10-008 SCR-PRI10-008 4532673 353272 71.5 3 Yes 

 PRI10-007 SCR-PRI10-007 4532547 353266 81.7 4 Yes 

 PRI10-009 SCR-PRI10-009 4532412 353327 82.6 5 Yes 

 PRI10-010 SCR-PRI10-010 4532573 353357 83.9 6 -- 

 PRI10-003 SCR-PRI10-003 4532549 353140 86 7 -- 

 PRI10-004 SCR-PRI10-004 4532488 353182 95.8 8 -- 
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PRI  
Area 

Phase 1A  
Sample  
Location 

Recon 
 Sample ID 

Recon 
 Sample 

 Northing* 

Recon 
Sample  
Easting* 

Ffine Percent 
finer than 
0.25 mm 

Rank 
Lowest Ffine 
to Highest 

Ffine 

Phase 1A 
Sample 

Analyzed 
for Fines 

PRI12 PRI12-009 SCR-PRI12-009 4530613 354744 57.6 1 Yes 

 PRI12-013 SCR-PRI12-013 4530812 354949 65.6 2 Yes 

 PRI12-005 SCR-PRI12-005 4530419 354349 74.2 3 Yes 

 PRI12-008 SCR-PRI12-008 4530503 354614 85.8 4 Yes 

 PRI12-011 SCR-PRI12-011 4530628 354537 89.4 5 Yes 

 PRI12-001 SCR-PRI12-001 4530334 354078 94.2 6 -- 

 PRI12-002 SCR-PRI12-002 4530455 354163 94.2 7 -- 

  PRI12-012 SCR-PRI12-012 4530724 355029 96.9 8 -- 

PRI13 PRI13-013 SCR-PRI13-013 4532063 356698 39.2 1 Yes 

 PRI13-009 SCR-PRI13-009 4532927 356717 39.8 2 Yes 

 PRI13-001 SCR-PRI13-001 4533325 354948 53.8 3 Yes 

 PRI13-006 SCR-PRI13-006 4533539 356059 54.8 4 Yes 

 PRI13-008 SCR-PRI13-008 4533337 356698 59.3 5 Yes 

 PRI13-014 SCR-PRI13-014 4531696 356744 60.7 6 -- 

 PRI13-007 SCR-PRI13-007 4533348 356291 70.5 7 -- 

 PRI13-002 SCR-PRI13-002 4533499 355183 93.3 8 -- 

PRI14 PRI14-009 SCR-PRI14-009 4530717 356209 14.4 1 Yes 

 PRI14-006 SCR-PRI14-006 4530659 355765 47.7 2 Yes 

 PRI14-003 SCR-PRI14-003 4530567 355354 65.6 3 Yes 

 PRI14-013 SCR-PRI14-013 4530913 357051 83.5 4 Yes 

 PRI14-010 SCR-PRI14-010 4530569 356442 84.9 5 Yes 

 PRI14-012 SCR-PRI14-012 4530667 356912 85.4 6 -- 

 PRI14-002 SCR-PRI14-002 4530293 355168 86 7 -- 

  PRI14-007 SCR-PRI14-007 4530467 356050 94 8 -- 

* Coordinates based on Universal Transverse Mercator (UTM) Zone 12N 

Per the SAP, if Ffine is greater than 75 percent for at least six of the samples, no further 
investigations regarding potential differences in concentration as a function of particle 
size are needed for that PRI area. Five or fewer samples from PRI Areas 2, 8 – 10, and 
12 – 14 have a Ffine greater than 75 percent; therefore, five Phase 1A RI samples 
collected from each of these PRI areas will be sieved for evaluation of bulk versus fines 
fractions. The Phase 1A RI samples to be sieved and analyzed for fines are identified in 
Table 1. As described in SAP Worksheet 11 pursuant to SAP modification form  
14-C-2-7, Phase 1A RI samples for fines analysis were selected by ranking the Phase 1A 
Recon samples from a PRI in order from lowest to highest Ffine and then selecting the 
Phase 1A RI samples associated with the five Phase 1A Recon samples with the lowest 
Ffine in each PRI. 
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 Sieve Sample Collection Field Forms 



Surface Solids Sampling Form 

1. Site Information 

SITEID 'jG~ °V£-11--CV \ 
J_6jg(,3 DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

-
I 1-, -r C> 7:, c:;;4 J <at. 

L/~ ~\2';6 
::i-: \0 

,,. 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Meawements 

Sample Collection Method -~n~~h~----
Sample Depth Interval __ D_-fo _____ inches bgs 

~ Number of Grab Aliquots .:2 

Saturated? Y~circle) 

Waste Potentially Present? Y / N (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_4-oz Glass (113 headspace) 

6. QC Samples 

Field Duplicate Y /~rcle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

" .J 

EPA Split Samples Y~circle) 

Encore Pre-Engaged? (Y I N ) 

Encore Hand-Filled? (YIN) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RIIFS 



Surface Solids Sampling Form 

1. Site Information ~ 

SITE ID ~c.,e,-~ 1...-ccY5 

DATE /0~7.~~3 
Begin Sampling Time _ --~ 

End Sampling Time _ _,_:._,U')~-----
ERM Samplers f;.'t:5 \.-ft\ 
EPA Oversight 

Weather 
-

3. Location 

Lat 

Long 
\t,, b?~ 
.:± /0 GPS Accuracy 

Location Field Modified? Y !@(circle) if Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _...,U:~f:... _____ _ 
Sample Depth Interval _*'Q,,__--,..,.b_.L.. ____ inches bgs 

Number of Grab Aliquots __ £.::;~_..,-_____ _ 

Saturated? /~circle) 

Waste Potentially Present& N (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y @circle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) EnCore Pre-Engaged? ry IN ) 

-/ g,,1 }?~ EnCore Hand-Filled? ( Y / N ) 

V J 
EPA Split Samples v®circle) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information O 
SITE ID q_,(?_- l \Z;.(.,-Z--00:1 
DATE /ol 3ji !) 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

)0:':19 

Location Field Modified? Y@ circle) If Yes, explain in Notes 

4. Field Preservation I Field Measu~e,ets 

Sample Collection Method _ ___,t.rJ~r-\~----
Sample Depth Interval 0-b 

t6 Number of Grab Aliquots 

Saturated? Y ~circle) 

Waste Potentially Presen6)N (circle) 

____ inches Waste Thickness 

Waste Depth ____ inches bgs 

inches bgs 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

\ 0 VV\ ,~ i'),Q

-~J:-z ·- {x) ~ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

WasteAppearance(describe): ~~ \l \"'::,I,, .~ ... ~ 
5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t@:ircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

-I~~ . 
I 

EPA Split Samples Y ~ircle) 

EnCore Pre-Engaged? (Y / N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID SC\2~p~:;!.2::t()h 
DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

l btp\,3 

-
3. Location 

Lat )t.-r D 3.,-1-\ '3b!fi 
Long id c; 31 '3o1 
GPS Accuracy ± (o 
Location Field Modified? Y @circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _J:\ ....... ~A _____ _ 
Sample Depth Interval _ __.D...._-"""'b~ ____ inches bgs 

~ Number of Grab Aliquots 

Saturated? Y @(circle) 

Waste Potentially Present? Y iG)(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

lo W\ "'' 6+ 
f~t-oob 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y~ircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

EPA Split Samples Y ,©:ircle) 

Encore Pre-Engaged? ry I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

6~ £?ra,-z_- 006 

ID~ 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y (N"J,:ircle) If Yes, explain in Notes 

4. Field Preservation I Field Mea5J'ements 

Sample Collection Method _ _,-Ji'-4-"[I\__._ ____ _ 

Sample Depth Interval __ Q=--=;b=----- inches bgs -Number of Grab Aliquots ---'bc.,,.L------

Saturated? Y / (i} (circle) .. 

Waste Potentially PresentQ>N (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

\'t·VV1 Si:. o.Q
·112-'Tc-a3<& 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t@circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) Encore Pre-Engaged? (Y / N) 

/ ~ h..uP\ Encore Hand-Filled? ( Y / N ) 

V _/ 

EPA Split Samples Y .@ircle) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID $tff--~Z.-009 

~:;~ Sampling r;me lf 13 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

/0'.~1, 

--

Location Field Modified? Y / ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method-~+-+"'--+-----

Sample Depth Interval _1):::k....,,.~ _____ inches bgs 

Number of Grab Aliquots ---'LS""--,,_,__ ___ _ 
Saturated? v'@circle) _ 

Waste Potentially Presen@ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

\~ \JV\ ~,£.. o,(L 

~1-:-CX)1 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t@ircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ EnCore (unpres) 

EPA Split Samples Y ~ircle) 

Encore Pre-Engaged? ~ I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information Ste-:= 
Begin Sampling Time /0~ r~ 

SITE ID 

DATE 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

ilJ!W 

---
Lat \ t-"t" 0'6Sl--lt;" L{0 
Long LJG 3(316 
GPS Accuracy -·=~=-'"'\ 0~----
Location Field Modified? Y ~circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ ¼4x-,_..;;.,__._ ____ _ 

Sample Depth Interval -~6~-..,,_C..2 _____ inches bgs 

~ Number of Grab Aliquots 

Saturated? Y .@circle) 

Waste Potentially Present@N (circle) 

____ inches 

____ inches bgs 

Waste Thickness 

Waste Depth 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate YMcircle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample 16 _______ _ 

September 2013 

_ Encore (unpres) Encore Pre-Engaged? (YIN ) 

_. \ ~ k) G't<'.\ Encore Hand-Filled? ( Y / N ) 

\J J 
EPA Split Samples Y t@ircle) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID ~~ '.f~-:r,t ~011... 
I oi?;. I \ -3-DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

}f7-$\ 
' /0"!-=ih 

-

Location Field Modified? Y ~ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method --+l\:-+.&.f.\__..,._ ____ _ 

Sample Depth Interval -~C,_-~b _____ inches bgs 

~ Number of Grab Aliquots 

Saturated? v@ircle) 

Waste Potentially Present@N· (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

\0 \N\ i, d< 
-'f12:I-Z--0L'2-

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

0-L" ~ {~, \~\J 

t.--V' {,,,q) t}Ywe,{' ..,j~ ~W, ,d) 
Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t&):ircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

-/---~ ~ 
EPA Split Samples Y @circle) 

EnCore Pre-Engaged? ff I N ) 

Encore Hand-Filled? (YI N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather W ·( Ad 
1 

l 

3. Location 

Lat 

Long 

\ t ~:30 

-

j. 0 ~ ' GPS Accuracy __ _\.,:~_,\ ____ _ 

Location Field Modified? v@circle) ff Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method-~--·----'-~--~--

Sample Depth Interval __ O~_-Z,, _____ inches bgs 

Number of Grab Aliquots 

Saturated? Y /~circle) 

c;-

Waste Potentially Present? Y ®9ircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t@:ircle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

-/9,\9-\ b~ 

EPA Split Samples Y /~ircle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? (YI N ) 

Analyses _______________ _ 

Signatur~~=·~--6-~· ~. :::::,....,,,-=====--- Date 

September 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID s ~~ -Y~-1"8·-cOb 
1olsfe, DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

-

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ---');01-+·· .... fis~----
Sample Depth Interval 0-6 inches bgs 

Number of Grab Aliquots -----"h::i=__.-.z-____ _ 

Saturated? Y ,e,circle) 

Waste Potentially Present? v-@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate v@:ircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) Encore Pre-Engaged? (Y / N ) 

-- / ~O< \ ~ ~ Encore Hand-Filled? (YI N ) 

V / 

EPA Split Samples Y /~ircle) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID sc.,~-?~:r..o -oo 1 
rol-:?.i "·3 DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

-

Location Field Modified? Y /~ (circle) If Yes, explain in Notes 

4. Field Preservation I Field Meaffjf ents 

Sample Collection Method _.._t[!j-'-'-....._ ____ _ 

Sample Depth Interval _.._{r,..__-b~----- inches bgs 

Number of Grab Aliquots __ '-;; __ -..__ ____ _ 

Saturated? v@circle) 

Waste Potentially Present? v@circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

lO ~ S ok1 
. ~~:L'0---007 

Sampling Notes (Sample Recovery, Refusal, Observations) 

'. 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y@circle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) Encore Pre-Engaged? (Y / N) 

/_,,Ci cl. J k,'ll\ Encore Hand-Filled? ( Y / N) 

\J ,/ 

EPA Split Samples Y ~ircle) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID 

DATE 
5Li-~c:l?8 

Begin Sampling Time \:Z:-r.-b 
End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

ri=-~t 

I 

Lat 11;( C)3c;,Z_/[13 
Long , 4G3evih 
GPS Accuracy ....;.~c....-~/....,Dc.__ ___ _ 
Location Field Modified? Y !@circle) If Yes, explain in Notes 

4. Field Preservation I Field Mea~ts 

Sample Collection Method-~~--~~----

Sample Depth Interval __ (Y"", ~*:)--=----- inches bgs 

Number of Grab Aliquots __ l:-,_~ _____ _ 
Saturated?~ (circle) 

Waste Potentially Present? Y @xcircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y /~ircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

I (JAi 1704 
V ./ 

EPA Split Samples Y ~ircle) 

Encore Pre-Engaged? ry I N ) 

Encore Hand-Filled? ( Y I N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information f 
SITE ID ~tJi_- f1,6- ()\ 1,_ 
DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

10\~13 
I =I b 

-----Weather \ \ · _\ - () 
li'J'A.c,\ c.., ~ 

3. Location 

Lat 

Long 

11-T O 3~"3f-/60 
L/G3'30/3 

GPS Accuracy --'"J:_\-=t)=-------

Location Field Modified? Y / ti>(circle) If Yes, explain in Notes 

4. Field Preservation I Field Meas~ments 

Sample Collection Method __ ):J.__~-----
Sample Depth Interval ---'o_-_fa _____ inches bgs 

,r 
Number of Grab Aliquots __ '") ______ _ 

Saturated? Y t@(circle) 

Waste Potentially Present? 9(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

\ D Vv\ 1u£ 0 .0.

y7~-s, ~-- C)\ ~ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t@Jcircle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

EPA Split Samples v@circle) 

Encore Pre-Engaged? (Y / N ) 

Encore Hand-Filled? (YI N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID ~v~-rf3--ots 
[~ -i./ \:'.s DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

--

Location Field Modified? Y !€)circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _\-\.,_....&~.-----
Sample Depth Interval _C) __ -fo ______ inches bgs 

Number of Grab Aliquots __ G~----
Saturated? Y'@):circle) iJ) 
Waste Potentially Present? Y~(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y / 0circle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

I ~ lo01 

EPA Split Samples vl9(circle) 

Encore Pre-Engaged? ry I N ) 

Encore Hand-Filled? (YI N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information f 
SITE ID ~~ R-'1::: 9-DJ1' 
DATE ~;J~ 
Begin Sampling Time =·:iz... 
End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather tJ ) "\d 
1 

3. Location 

Lat 

Long 

GPS Accuracy 

J~!Qi) 

----

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _ ..... r\J\ ..... '1-+-------

Sample Depth Interval __ (),,,_--,.,0 _____ inches bgs 

Number of Grab Aliquots -~G-----
Saturated?& (circle) 

Waste Potentially Present? ~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

)~\IV\~~ 

' -"~;rB ·-Dl o/ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t@foircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

V ) 

EPA Split Samples Y .@circle) 

Encore Pre-Engaged? (Y / N ) 

Encore Hand-Filled? (YI N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information l7 ,,0 

SITE ID St'fr' ...1..K~6 ·-Ol b 
DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

fD/~13 

---
Lat 03.53 813 
Long '-f 5.3 Z-8 'l 'l. 
GPS Accuracy _-:!-_,..cf D=-------
Location Field Modified? Y /e(circle) If Yes, explain in Notes 

4. Field Preservation I Field Meas:!?nts 

Sample Collection Method -~±tI:!------
Sample Depth Interval _ _.{2..__.....,-b,=----- inches bgs 

5 Number of Grab Aliquots 

Saturated? v@circle) 

Waste Potentially Present? v@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance {describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y / s)circle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ EnCore (unpres) 

\ C,\1,1\~\... ·~ 

EPA Split Samples Y ~ircle) 

Encore Pre-Engaged? (Y / N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID ~~-X''?-1-9--0D\ 
DATE 9'\('~,,~ 
Begin Sampling Time __ \1,~:.-_t,_j !]..,,._ ___ _ 

End Sampling Time -'~1,~·-.-u,~-----
ERM Samplers ¥- ... "3PJ.A~(M_ \\.?-~~,A 
EPA Oversight _________ _ 

Weather~'(\ ~{)S 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y ~(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measur\ments 

Sample Collection Method 80...\/\~ ~ %°"' 
Sample Depth Interval __...t)'---Ji.-,:,_~ _____ inches bgs 

Number of Grab Aliquots c;' 
Saturated? Y t@{c:ircle) 

Waste Potentially Present-el N (circle) 

~'-Waste Thickness _:_!. ____ ii ,el ,es--
Waste Depth ____ inches bgs 

Waste Appearance (describe): ~\' 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

\1, ~ D~S3 ~L\~ 
t,\~ "b \_ ~ \ () 

l-\o~· 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y te)ircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

Signature 

September 2013 

_ En Core® (unpres) 

I-~ --Qp lock 
V 

EPA Split Samples Y ~ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 
4::fJ?- y R 1--t\ rUO'L 

°'\ru~\ 3, 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight _-______ _ 

Weather~'- 10 ~ 

3. Location 

Lat v2.1 Op~b 6b 
Long J:153 lqL 2 
GPS Accuracy {D fae;r 
Location Field Modified? Y ~{_::ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ffe6¾W 
Sample Depth Interval ~ ~ "*1clies ogs 

Number of Grab Aliquots _6;2_,,,.-~-----

Saturated? Y / Qeircle) 

Waste Potentially Present0 N (circle) n AL 
Waste Thickness b ~~A 

1 
Waste Depth 0 -iflel ,es bgs ~-

Waste Appearance (describe): 

~\,v\µ.\:--

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Nib \)'A N 0~ 

~~g-001-

Sampling Notes (Sample Recovery, Refusal, Observations) 

O-lo"' 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y /®circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

1--~ ~,~ 
V . 

Encore Pre-Engaged? (YI N ) 

Encore Hand-Filled? ( Y / N ) 

EPA Spfit Samples Y ~) , 
Analyses S,w-t. d,,i'] 

• 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information J 
SITE ID '::)w f~'l- ~' ct)]. 
DATE jµ?h <3, 

Begin Sampling Time _l,_5__,__-.U)-=-----
End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

1 S:.LIO 

\1.1 a3S i11~ 
Long !:fg3\bO\ 
GPS Accuracy \Q_£1Zefi 
Location Field Modified? Y tfipcircle) If Yes, explain in Notes 

4. Field Preservation I Field Measure1rents 

Sample Collection Method H&v--0 ~ 
Sample Depth Interval Q -k7 inches bgs 

Number of Grab Aliquots --~--,,,-_ _____ _ 

Saturated? ~(circl~ 

Waste Potentially Present'QJ)N (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

I"-"'\ 0 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (113 headspace) 

6. QC Samples 

Field Duplicate Y t@circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ EnCore (unpres) 

l-~ 0~\cic.k. 

EPA Split Samples Y t{f;Dcircle) 

Encore Pre-Engaged? Cf I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RIIFS 



Surface Solids Sampling Form 

SITEID 

DATE 

rs--,~ 
Begin Sampling Time 

End Sampling Time 

ERM Samplers ,~~~0· (l~~ 
EPA Oversight 

Weather 

3. Location 

Lat 

Long 

-

\Ztt OZh'.b~lj 
'-/53 lh1Z 

GPS Accuracy ) 0 W, 
Location Field Modified? Y 1(1'!1 (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method 

Sample Depth Interval H~h~ 
(a Number of Grab Aliquots 

Saturated? Y@(circle) 

Waste Potentially PresentO/ N (circle) 

____ inches Waste Thickness 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

inches bgs 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

.I',/ \ D 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t@aircle) 

_ 8-oz Glass (unpres) _ Encore (unpres) 

_ 40-mL VOA (Methanol) J' ~ -~ 11 \ u\ ~ \~·a.k,__ 

EPA Split Samples Y /~circle) 

Encore Pre-Engaged? ry I N ) 

Encore Hand-Filled? ( Y / N ) 

Field Dup Sample ID _______ _ Analyses _______________ _ 

September 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID ~U/_,, \7~~ll-QO& 
DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

q I '2,L\\\. 'S 

-

Location Field Modified? Y &,circle) If Yes, explain in Notes 

4. Field Preservation I Field Meisurements 

Sample Collection Method ['JO.V\d ~ 
Sample Depth Interval 6:::-k inches bgs 

Number of Grab Aliquots ---!?-----
Saturated? Y @;circle)" 

Waste Potentially Presentl'J} N (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

.A,,\ 0 W\ f\[ (. 0 ~ 

·?~~r006 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y ~(circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

- I -~ \. Vt" ~ck., 

EPA Split Samples Y N (circle) 

Encore Pre-Engaged? ry I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID ~ £S?:JB,-010 
)(·v-tJt3 DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

10'-½ 

\'2., i ois: 3b92i 
Long ~~01 ( 
GPS Accuracy Ir 
Location Field Modified? Y Q (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method-+~+~'-=-"~-'-~+'--!+--'--

Sample Depth Interval __ Q~,..~'3,..__ ____ inches bgs 

Number of Grab Aliquots 

Saturated? Y t@(circle) 

~ 

Waste Potentially Present?® N (circle) 

____ inches 

____ inches bgs 

Waste Thickness 

Waste Depth 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

;v\O VV\ ~(~~ 

t)CJ{-- ~(%;q,010 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y@(circle) 

_ 8-oz Glass (unpres) _ Encore (unpres) 

_40-ml VOA (Methanol) - / ,~oA, "tA-'\7\# 

EPA Split Samples Y ~circle) 

Encore Pre-Engaged? ry I N ) 

Encore Hand-Filled? ( Y / N ) 

Field Dup Sample ID _______ _ Analyses ________________ _ 

September 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID 'bt't- ft?. '1-9 -o I / 
j/tA(ta DATE 

Begin Sampling Time --'"\'-~t,f"""--"'c; ____ _ 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

I ctoo 

-

10Q~ 
Location Field Modified? Y @'(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -t~+ewd~ .......... 4~'r"''-fl-~--
Sample Depth Interval -~0~::'2~ _____ inches bgs 

Number of Grab Aliquots 

Saturated? Y ~(circle) 

Waste Potentially Present~/ N (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

~ 
5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

A., \o \Iv\ tZ,, (9 .(l

·-- ?~1-q ..-o ll 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t1)(circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

v" t ,~ 'Wfl4 

EPA Split Samples Y ~(circle) 

Encore Pre-Engaged? <:'( I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID w~ ~q -- 013 
~ [<t-L{l (3 DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

11 '· l() 

Location Field Modified? Y @circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method 

Sample Depth Interval 

lit.Y\d Y\utc= 
-~0--,,..~f..,-____ inches bgs 

~ Number of Grab Aliquots 

Saturated? Y@ (circle) 

Waste Potentially Present?0 N (circle) 

Waste Thickness \1...5 inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~\D,.N\ N OQ
?~~1)~~ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (113 headspace) 

6. QC Samples 

Field Duplicate Y !&)circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

.-{~---u_~~ 

EPA Split Samples Y Qircle) 

Encore Pre-Engaged? ,;r I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID ~~-t?g:r.10-00 c3 
qlui/1g DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

/ 
/§·.(?; 

-
3. Location 

\t'\ C?,4 ~J1D 
Long ' :l£ 1.CJt/1 
Lat 

GPS Accuracy /(} QoJ-
Location Field Modified? Y ~ircla) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method )ja.V\~ r.AJ~ 
Sample Depth Interval -~<:!J___,·h.---_____ inches bgs 

Number of Grab Aliquots __ !:;,......ec. _____ _ 

Saturated? v wJ (circle) 

Waste Potentially Present? Y ®circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples ""\ 

Field Duplicate Y /~ircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

- ;,,~ b~ 
V 

EPA Split Samples Y ~circle) 

Encore Pre-Engaged? C'( I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID ~~.,, \''t-: ~o -rot( 
DATE _q-'+\'t..'=-~.,,...~----
Begin Sampling Time _\ ___ i,_:~i;,_;~~----
End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

\ :3110 

\1,,' oz5~lf>1., 
LlSJ:Z':l86 

Location Field Modified? Y ® (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method Ma~ ~ 
Sample Depth Interval __,C,,c._,,.._6...c.._ ____ inches bgs 

Number of Grab Aliquots 

Saturated? v@ (circle) 

c;: 

Waste Potentially Present? Y /~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t@(circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

- I~ ..-vf leJc--
V 

EPA Split Samples Y / ~circle) 

EnCore Pre-Engaged? Cf I N ) 

Encore Hand-Filled? (YI N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 
~w- ~~1::\o ~o6b 

~[c3 
Begin Sampling Time \ ~ SC:> 

t:l ~ /() End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

A(/fi. ~ 1i1C/6 
Long 

1 

' l\.9?/l-k, \ 0 
Lat 

GPS Accuracy I ~ .(1J 
Location Field Modified? Y t@)circle) If Yes, explain in Notes 

4. Field PreseNation I Field Mea~remen.,ts 

Sample Collection Method \--\~, ·~ 

Sample Depth Interval O- 4;z inches bgs 
/ 

Number of Grab Aliquots VJ 
Saturated? Y 1@)::ircle) 

Waste Potentially Present? Y /e,(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y /~(circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

'l"' ~ to 01 
V j 

EPA Split Samples Y / ~ircle) 

Encore Pre-Engaged? f( I N ) 

Encore Hand-Filled? (YI N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID -5~..-f\Z--:L\.() r()Qf 
DATE CH"(...v:5\ \..~ 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

C \ID 

----
Weather 

G \eN~i 
3. Location 

Lat 1-'1-'\ 
Long 

l
,., \ 

GPS Accuracy "' 

sos 
()1.,~ -;;iro0 

t-l 0 '2_, ,v:jt,(l 

Location Field Modified? Y t@)(circle) If Yes, explain in Notes 

4. Field Preservation I Field Mea~ll(;fl\ents 

Sample Collection Method __ t"\ __ R ____ _ 
Sample Depth Interval \) ~ fa inches bgs 

C Number of Grab Aliquots ".::! 

Saturated? Y @circle) 

Waste Potentially Present? Y /~circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/V' \ D \IV\ )\.\ ~ o~ 

f~:( lO .. oo·1 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples ~ 

Field Duplicate Y !r:Jircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

- \ 7'~ ~~ 

EPA Split Samples Y /~circle) 

Encore Pre-Engaged? (Y / N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RIIFS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 5 t ~- :?~0..--6(ro 
DATE ~~h-'2.. 
Begin Sampling Time ~M-~_'1,-()_, ____ _ 
End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? 

IY ~t.10 

4. Field Preservation I Field Me:'i~ments 

Sample Collection Method _t!_....__ .... fj_,__ ____ _ 
Sample Depth Interval -~O~--P!!lo"------ inches bgs 

Number of Grab Aliquots __ I"'.) _____ _ 

Saturated? v .@circle) 

Waste Potentially Present? Y 1@ircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

fa' \ D \Iv\ \d £, (9(> 

\7~lo ~ooB 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y {N (circle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

EPA Split Samples Y ~(circle) 

Encore Pre-Engaged? C( I N ) 

Encore Hand-Filled? ( Y / N) 

Analyses ______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

~ ~f.:--:t-to~DQ'} 
'\~~\?, 

Begin Sampling Time\:30 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

C\tjv 

3. Location 

Lat 

Long 

0½'3~£.,1 
~s 3 "l-b 1--z.. 

GPS Accuracy __ \""[/ _____ _ 

Location Field Modified? Y / !@,(circle) If Yes, explain in Notes 

4. Field Preservation I Field Meas~rQm
1
~ts 

Sample Collection Method --tf~f2......,_ ___ _ 
Sample Depth Interval 6 _,(o inches bgs 

Number of Gra~quots ½ 
Saturated? Y ~ircle) 

Waste Potentially Present? ve_,ircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

1v\D lS 0~ 

· <Zfr-to- 0o ~ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y !Wcircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

,,,- Enyoret;~es) 

i ~·~ 

EPA Split Samples Y /@circle) 

Encore Pre-Engaged? rf I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID -6W':??+--)0-01o 
)Ol~\~~ DATE 

Begin Sampling Time _ _,·\ ... _'--=1,_ 

End Sampling Time 

ERM Samplers 

EPA Oversight 

)1~1,11 

Weather iJ i-J 
1 
\ t:;'O I, 

3. Location 

Lat 

Long 

GPS Accuracy ·:t-10 
Location Field Modified'@N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurem:~ts 

Sample Collection Method ---ilf-±~l:1~----
Sample Depth Interval {)--h 
Number of Grab Aliquots _ __,,s,~r-____ _ 
Saturated?~ N (circle) 

Waste Potentially Present? Y !@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

inches bgs 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/V11' \N\ .w ~ 
~&,J -~tC)-DYD 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y@circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

---{ ~ b~ 
V 

EPA Split Samples Y ~circle) 

Encore Pre-Engaged? ff I N ) 

EnCore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID ~~ -~i~\D .-(:A "l 
DATE _ C\\1}~\3 
Begin Sampling Time IL\ :H':J 

jL\ :tqS End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

-

Location Field Modified? Y frJ)( circle) If Yes, explain in Notes 

4. Field Preservation I Field Mea~nts 

Sample Collection Method _ _,~,,...-~-----

Sample Depth Interval __ 0.c..-P~---- inches bgs 

Number of Grab Aliquots __ s~-----
Saturated? Y @(circle) _ 

Waste Potentially Present?@circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t®)(circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

EPA Split Samples Y ~circle) 

Encore Pre-Engaged? (Y / N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

sa- r~1 rz...-oo l 
·u. ~~{- 7.,-0l3 

llY5 
ll5S 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -~~~__..,__ ___ _ 

_ _.(2=-_-_fo ____ inches bgs Sample Depth Interval 

Number of Grab Aliquots 

Saturated? Y /~circle} 

5 

Waste Potentially Present? Y /~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

rv l1.. M- A ~ P~ll2, - oO { 

P'~ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

c;u_,l\ c)~ I h-- -~~I~ 

Bottles Filled - l'f. 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y leJircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

EPA Split Samples Y 16Pcircle} 

Analyses 

Encore Pre-Engaged? (Y I N ) 

Encore Hand-Filled? ( Y / N ) 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information ., J .. 1 
SITE m .S CiZ-- A2:I 12. cot, 
DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

q/tl>/J~ 

H·AnA-P.4- ( I... (4vDnkf2 ~ 
No' 

Weather &10s j ove:,u_A:5T
1 

S, 1 1-z. 1/Vk.ut-.Jl-r f2.At;J 

3. Location 

Lat 

Long 

GPS Accuracy 

'354{7Z. 

Location Field Modified? Y I@ (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -J.0c) __ D_A_Ll_~_l?t2-__ _ 

Sample Depth Interval __,0"'---__,,(p"'------ inches bgs 

Number of Grab Aliquots 

Saturated? Y t&}) (circle) 

5 

Waste Potentially Present? Y tty (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

r-v / 5 M .SW -frzoM .PJ2.I :12- 00 :z_, 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

~IL T J Sand'd1 Lit?H-r 'i3tzv~JN b~'f' w SLtMl--rz.v no, sr f2.cor6 
I J 

Bottles Filled - I x I f-7.AL, 13A-&-t 
_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t<fAcircle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

_ Encore (unpres) 

EPA Split Samples Y@circle) 

Encore Pre-Engaged? Cf I N ) 

Encore Hand-Filled? ( Y / N ) 

Field Dup Sample ID _______ _ Analyses _______________ _ 

September 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

~a. -ff:,(,z-005 
1.<o---Se?+ u, '} 

l l.:L S 
l "l.'t. 0 

lA.t\\ .LAA-q,.( ll I q ~• ·~• J 
yuo 

Weather ~,So'~I~ 

3. Location 

Lat 

Long 

GPS Accuracy 

O>SLf~L{j 
Y s·:s o L..£ 11 

Location Field Modified? Y / N' (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -~b~· ~~'~ ....... ----
Sample Depth Interval __ [J'---_<o ____ inches bgs 

Number of Grab Aliquots 5: 
Saturated? Y /~circle) 

Waste Potentially Present? Y /~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

~ IL -r, e,l~ye-1 w/ s~ > l+ ~ ~ 1 , by 

Bottles Filled l'-? \-1u~l 
_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y / ~ircle} 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

EPA Split Samples Y 1'iucircle) ·-

Encore Pre-Engaged? ~ I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

se,t-~\ \L- (1)1, 
·th-',-&{>~ - W\3, 

l 7-.L{ 0 

4<,,7>o 5o::S 
1.--tof:± 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Mea~ 

Sample Collection Method-~~~------

Sample Depth Interval -=O_·-----'-b _____ inches bgs 

Number of Grab Aliquots S: 
Saturated? Y t@circle) 

Waste Potentially Present? Y@circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

4H:,, dV\ye-y w/~c,...,G(_ 4C\,"'-d_.
1 

I+. ~~"", cJ.A-1 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y ~@lrcle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ttf _______ _ 

September 2013 

_ Encore (unpres) 

EPA Split Samples Y / ~ircle) 

Encore Pre-Engaged? (Y / N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather , I_, .I { O \ \.../~, 
3. Location 

Lat 

Long 

GPS Accuracy 

o-;.~~"\-'L{Lf 
yc,~obl"7 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method --....:--=-k--=-"'~· -"-'--'--
Sample Depth Interval __ C)_~---~(p~--- inches bgs 

Number of Grab Aliquots ·5 
Saturated? Y !@circle) 

Waste Potentially PresentO/ N (circle) 

Waste Thickness ""- \ inches 

Waste Depth ,;. - Gr> inches bgs A \-

Waste Appearance (describe): 

.~ S""-\,..\-, ~ ~' ('\. <--

V KhA_~y 
5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y / ~rcle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

EPA Split Samples Y @tcircle) 

Encore Pre-Engaged? ry I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

O 35"'/53 7-
t,/53 o& ;_,g 

Location Field Modified? Y @(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measur~ 

Sample Collection Method ---"-~-'-"<..z:;.~..,,_ __ 

Sample Depth Interval (2 - b inches bgs 

Number of Grab Aliquots ___ 5_,__ ___ _ 
Saturated? Y /~)circle) 

Waste Potentially Present~ N (circle) 

Waste Thickness a inches 

Waste Depth {) - (e, inches bgs 

Waste Appearance (describe): ~ c;_ov-l+-

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

r"V/5..., C oS. 'f'p. f 1 /4 -O/( 

(µ 5.At.'T 'P,t.-~ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t@ircle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

l""l~ G~ 
_ EnCore (unpres) 

EPA Split Samples Y ~circle) 

Encore Pre-Engaged? (Y I N ) 

Encore Hand-Filled? ( Y I N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

su.--eeuzr otc 
1.k-?:?-O ~ Lo t::S 

l}\7 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y I N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Mea~ 

Sample Collection Method --=-~--'---=--+1-----
Sample Depth Interval C2 -» 
Number of Grab Aliquots ~ 
Saturated? Y /~circle) 

Waste Potentially Present? YI Q)circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

inches bgs 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled l 'f ( -~l 
_ 4-oz Glass (unpres) _ 8-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) _ 40-mL VOA (Methanol) 

6. QC Samples 

Field Duplicate Y t@:ircle) 

Field Dup Sample ID _______ _ 

September 2013 

I 

_ Encore (unpres) 

EPA Split Samples Yt@:lilircle) 

Encore Pre-Engaged? ry I N ) 

Encore Hand-Filled? (YI N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

se:K - rel, 1, 4 o t ?7 
'1.(p ~½+- -1..o l3 

l7,0 S 

EPA Oversight f-.J--0 
Weather Cll9 l;\,J.,l[ 

1 
{,-0 \ 

3. Location 

Lat 

Long 

GPS Accuracy 

,, 2 'S S Y "l Lf q 
LtS30':h1 -z.._ 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method-----~~~>+----

Sample Depth Interval _ ___,CJ..__---.--~-'------ inches bgs 

Number of Grab Aliquots 

Saturated? Y / €)circle) 

5 

Waste Potentially Present? Y t@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y / Qrcle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

EPA Split Samples Y r@rcle) 

Encore Pre-Engaged? ry I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID ~-Pf:1\'.2·· oo\ 
lo)Ll\\'?z DATE 

Begin Sampling Time 't ·6b 
End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

~tfJ!t, 

Location Field Modified? Y t@\circle) If Yes, explain in Notes 

4. Field Preservation I Field Measu!'?1ents 

Sample Collection Method --+-~....,A'-'-----

Sample Depth Interval O 'h inches bgs 

Number of Grab~iquots '? 
Saturated? Y / ~(circle) 

Waste Potentially Present?-~ircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y /Mircle} 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

l,,~o_( 6°, 
V ., 

EPA Split Samples Y te):circle) 

Encore Pre-Engaged? (YI N ) 

Encore Hand-Filled? (YI N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 9..,q. -- f f.:1 \~- o rrz... 
HJ!Jr'3 DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

Sample Collection Method __ }+-_ _,__,tl~----
4. Field Preservation I Field Measuf~e ~ 

Sample Depth Interval -k? 
Number of Gra911iquots 5: 
Saturated? Y /~circle) 

Waste Potentially Present? Y / f}circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

inches bgs 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

WJ 13-coz_ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y / N (circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

.- wJ ~CL°\ 
V / 

EPA Split Samples Y / N (circle) 

Encore Pre-Engaged? Cf I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 6W ~ At.'t l's-ooh 
DATE I I / .,, 
Begin Sampling Time n•~b 
End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

~~ 

~ \D 
Location Field Modified? Y / N (circle) If Yes, explain in Notes 

Sample Collection Method __ _:_.........,_,,_1\_..._ ___ _ 

4. Field Preservation I Field Meas~ur ments 

Sample Depth Interval ___ -l? _____ inches bgs 

Number of Grab Aliquots ___ c;"-------
Saturated? Y /N))(circle) 

Waste Potenti¥ Present? ~ircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/v~F5 VV\~~c>~ 

\7~ ls- .oCJb;, 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y 7®circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) Encore Pre-Engaged? (Y / N ) 

...... [ ~ k, o Lr\ Encore Hand-Filled? ( Y I N ) 

V 

EPA Split Samples Y'/ Oircle) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RIIFS 



Surface Solids Sampling Form 

1. Site Information 

SITEID ~- ~t\"b··6ol 
rn~u-t, DATE 

Begin Sampling Time \1:,'( 0 '!?S ½ 1... C\ \ 
t.\ t;" 3 ?,'.l lJ0 End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy -i lo 
Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Meas~r,m nts 

Sample Collection Method--+---·~----

Sample Depth Interval _ _,Q.._/_. _____ inches bgs 

Number of Grab Aliquots __ "S_,,.... _____ _ 

Saturated? Y / ®circle) 

Waste Potentially Present? Y ~ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

v'v\ Sf c,~ 

7(2-:µ ~ -oo 7 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_4-oz Glass (113 headspace) 

6. QC Samples 

Field Duplicate Y '®)(circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

EPA Split Samples Y~circle) 

EnCore Pre-Engaged? (YI N ) 

Encore Hand-Filled? ( Y I N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID ~-f\?-11'3- CXJ6 
DATE \o-q-13 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

)3\0~ 

-
Weather w--.t\d ~, t:50'7 \ 

3. Location 

Lat \'L, ~~\)\,~~ 
~=;~3?, Long 

GPS Accuracy ·-1 I o 
Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measu~nts 

Sample Collection Method--+-~------

Sample Depth Interval O ·-1:7 inches bgs ,~ 
Number of Grab Aliquots v, 
Saturated?0/ N- (circle) 

Waste Potentially Present? Y 'Q> (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/'-"'' t5 VV\ ~. C)f 
. 1{-J~X3-606 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y ~ircle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ EnCore (unpres) 

EPA Split Samples Y (0Jrcle) 

Encore Pre-Engaged? (Y / N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID -&:,f,- f €-i.: ,3- QOq 
ie)-l/- \~ DATE 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

V 

Location Field Modified? Y /ecircle) ff Yes, explain in Notes 

4. Field Preservation I Field Measure~~s 

Sample Collection Method ---t\...,_b.___ ___ _ 
Sample Depth Interval -~O-~""'Y2~---- inches bgs 

Number of Grab Aliquots ---s----+----
Saturated? Y /~ircle) 

Waste Potentially Present? Y @(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Ap~-?f]ce (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~6~ 

SU?--w 1 r~ · u a, 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate v@circle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) Encore Pre-Engaged? Cf IN ) 

j-~l ~ C¼\ Encore Hand-Filled? ( Y I N ) 

V _/ 
EPA Split Samples Y /~ircle) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

<:>cg - f'.«-J. \~ - o ts 
w/'1 / 17 

l>-00 

\0..JL- I~ Gs 
Pw-r --- A _ f? et ';'<'-r/... 

clovul~ > c;.o s 

GPS Accuracy 

4 S ~L-0~ -i,_ >6 ~ 
3 ~bb q +-- 2'-t C 

Q \)o l, S 3 "!: Z-\. '.¾... 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ---H~A ____ _ 
Sample Depth Interval __ O~· _-__ b ____ inches bgs 

5 Number of Grab Aliquots 

Saturated? Y @(circle) 

Waste Potentially Present? Y /@)circle) 

Waste Thickness 

Waste Depth 

inches ----
---- inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

~~/ ~~ c,,,lct_l ~ 1rtr, (+,jf'Cy~l.__ k>i-6w~, 
~·\)+ {o-ol~-c._ ~.~J) 

Bottles Filled ( ~ ( j 4t, l ~ 4. ~ 
_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y tbircle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

Signature 

September 2013 

_ En Core® (unpres) 

EPA Split Samples Y ~circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date. 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

'?C~-- PR, t, - 0 l L-( 

t<o r '-i I l ---:i 

~ N 4S3{'9'-~' 
Long £- :J $'2l,Lt,4,)""L 
GPS Accuracy P\)o Q \, S l:, :!---l ci_ Cv\... 
Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements/\ 

Sample Collection Method bt:t-'" 
Sample Depth Interval O - Jo inches bgs 

Number of Grab Aliquots --~5"'------
Saturated? Y !®(circle) 

Waste Potentially Present? Y Q (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

s O + 
~o/'i 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

CLJl<'{ I l' • l +, IA/~ ~ -h~ '; ~ J j ~ I ~f 

Bottles Filled l~ (-oevl ~ 
_ 4-oz Glass (unpres) _ 8-oz Glass (unpres) _ En Core® (unpres) En Core® Pre-Engaged? (Y / N ) 

_ 4-oz Glass (1/3 headspace) _ 40-mL VOA (Methanol) En Core® Hand-Filled? ( Y / N ) 

6. QC Samples 

Field Duplicate Y / [Ocircle) EPA Split Samples Y ,G:?circle) 

Field Dup Sample ID _______ _ Analyses _______________ _ 

Signature 

September 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

$/'Jt: -re, j--11 -oa ·z_ 
<0 I 't / 'Vu15 
f o Io 

Location Field Modified? Y / N (circle) ff Yes, explain in Notes 

4. Field Preservation I Field Measurem~ 

Sample Collection Method -~Y~. ~~----
Sample Depth Interval O - 0 inches bgs 

Number of Grab Aliquots ___ 5~·-----
Saturated? Y@}{circle) 

Waste Potentially Present? Y ®circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

.-'7 ~ ), t: l!) F 
/',,,/ (/V (AA 

r~{ 1~ ~.oat_ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

~~ ~ ~'eL{ 

<; ';eve_ - +o D ,r../-lcf ( 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate v@Jtircle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

Signature 

September 2013 

~(,'\.,y 
_ En Core® (unpres) 

EPA Split Samples Y1@ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( YI N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time I \ \ S 
End Sampling Time z;:1 \: "':i 
ERM Samplers \ ,t_. ~ /, ~ 
EPA Oversight Qw T -A ,f,~ ,,J. 
Weather 

3. Location 

Lat 

Long 

t..il~ ~ ) y () le, 

~~ 

GPS Accuracy 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measuremeits 

Sample Collection Method--~~-~----

Sample Depth Interval O - f., 
Number of Grab Aliquots $ 
Saturated?~ (circle) 

Waste Potentially Present? Y /~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

inches bgs 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

poe-r f'12Co~ e 1- 'u s-c.. b J 

t-L ~ ~~.,,{__ @ Cvl ~ ( b t '-\. -i---N ~ 
l.,o O b-h,~ C, -C--IA l l J f'-f:.') 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

· c,l~ e- "Y' , A~ j r--c..1 , -wu+- ) Ol,\A--0 "t- ~ 6 J-,o J' , 

~~l.\- ~'7+-, LC,\,k ~A_ 

Bottles Filled 

_ 4-oz Glass (unpres) 

_4-oz Glass (113 headspace) 

6. QC Samples 0 

Field Duplicate Y /~rcle) 

_ 8-oz Glass (unpres) l '/- { c) ~ore® (t~ 
_ 40-mL VOA (Methanol) 

EPA Split Samples YMcircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Sample ID _______ _ Analyses _______________ _ 

Signature 

September 2013 

!late 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information ~ 

SITE ID ~ - '~"')..,Ii- OOb 
DATE ~~t-2,, 
Beg;n Sampl;ng r;me =:]: 
End Sampling Time .£.-Z, ·,3 
ERM Samplers 'f: t\ 
EPA Oversight 

Weather 

3. Location 

\'L-:( '036 51 ~ 
t./ cS'?Qb.::; ~ 

Lat 

Long 

GPS Accuracy -f'-'6""'-'-------
Location Field Modified? Y !fi)circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ \.......,..\.Pr~----
Sample Depth Interval __ fI--=C)_..,,_(oc_ ___ inches bgs , 
Number of Grab Aliquots __ tS"~----
Saturated?'C) N (circle) 

Waste Potentially Present? Y @ircle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

.,v'\O V\..-\ 'z.,&Q 

\f'21,)q,o D b 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate v@(circle) 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

" ./ 

EPA Split Samples Y /~ircle) 

Encore Pre-Engaged? (Y I N ) 

Encore Hand-Filled? (YI N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information ,,< 
SITE ID ~-YY.::-1 H-otr? 
DATE C\. ~'1~1 ·3 
Begin Sampling Time \ :_: l> 
End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

13~0'? 

-
Lat }1..1 03'7 b050 
Long '-/S~o~b1 
GPS Accuracy ~ l O' 
Location Field Modified? Yt@:)(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -~\.\~:J?s_,__~----
Sample Depth Interval O -b 
Number of Grab Aliquots 

Saturated?{y N (circle) 

Waste Potentially Present? Y 1(§\circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

inches bgs 

,. 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/"- to \AA v·J ~ 

7\L:(l~\-061 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (113 headspace) 

6. QC Samples 

Field Duplicate Y / Orcle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

(-~ b<l-C\ 
...., _./ 

EPA Split Samples Y !@circle) 

Encore Pre-Engaged? Cf I N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RIIFS 



Surface Solids Sampling Form 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

I l'.1,0 
I\·.-;~ 

-

)1-1 D36lo2df 
L/t;3{) 111 

ID' 
Location Field Modified? Y~ircle) If Yes, explain in Notes 

4. Field Preservation I Field Me~f urements 

Sample Collection Method _A........,·\--'---'k _____ _ 

Sample Depth Interval __,IY.,.·'-.,,_,_:h"'-<-_____ inches bgs 

Number of Grab Aliquots --.t:£" ______ _ 
Saturated? Y 7@):ircle) 

Waste Potentially Present? Y .@circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describef 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y t@circle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

\.~ .. ~~ 
" J 

EPA Split Samples Y /~(circle) 

Encore Pre-Engaged? (Y / N ) 

Encore Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

SITE ID 

DATE 

Begin Sampling Time b~~ 
End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

II :10 

-

It>' 
Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method HOll\.d ~ 
0 -,b inches bgs Sample Depth Interval 

§ Number of Grab Aliquots 

Saturated? Y JQircle) 

Waste Potentially Present? Y~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

\Ol/V\ iJ o{ 
~~ ~l 4 ,J(!)l 0 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y ~circle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

_.Jdw{ k 
\I --

EPA Split Samples Y@(circle) 

Encore Pre-Engaged? Cf I N ) 

Encore Hand-Filled? ( YI N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

S&f-re\l'-{-Dt 2,, 
'U9 ,sq y --vi C"~ 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

I t;oO 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Mea~s 

Sample Collection Method ~ ~ 

Sample Depth Interval tJ - k;> 
Number of Grab Aliquots 5 
Saturated? Y tdiAcircle) 

Waste Potentially Present? Y t(fg)circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

inches bgs 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

Field Duplicate Y /&cle) 

_ 8-oz Glass (unpres) 

_ 40-mL VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

EPA Split Samples Y-,Jircle) 

EnCore Pre-Engaged? C'( I N ) 

Encore Hand-Filled? (YI N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

~l,~- et;.t.1L{-6tj 
-U~.t- !,o("S 

,440 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ kiA, __ ~----
Sample Depth Interval ---=O_-....,,..._b ___ inches bgs 

3· Number of Grab Aliquots 

Saturated?@ N (circle) \ l.,.J q:,{-e.(-
Waste Potentially Present? Y @circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples ---., 

_ 8-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Duplicate yftN)Jrc1e) 

Field Dup Sampl~_ .. ______ _ 

September 2013 

dcJ" k,_ ~ J IA.)-(.,,+) ~\,\,O'}( ~ 0 k-f-

_ Encore (unpres) 

EPA Split Samples v@circle) 

Encore Pre-Engaged? (Y / N ) 

Encore Hand-Filled? ( Y I N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RIIFS 



 

 

 

 

 

 

 

 Attachment 2 
 Sieve Sample Laboratory Report 



Sieve Analysis Summary 

Client Name: Environmental Resources Management 
Job Number: 807-004 

Project: US Mag RI FS (#0132320) 

Data Summa~ 

"'"" N It) 00 en N ..... en 0 
0 0 0 0 0 "'"" 0 0 "'"" 0 0 0 0 0 0 0 0 0 

I I I I I I I I I 
N N N N N N '¢ '¢ '¢ 

"'"" "'"" "'"" "'"" "'"" "'"" "'"" "'"" "'"" Sieve c::: c::: c::: i2 i2 i2 i2 i2 c::: 
Size D.. D.. D.. D.. D.. D.. D.. D.. D.. 

I I I I I I I I I c::: c::: c::: c::: c::: c::: c::: c::: c::: 
(J (J (J (J (J (J (J (J (J 
u, u, u, en en u, u, u, en 

Passini i¾l 
3/4" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1/2" 100.0 100.0 100.0 99.3 100.0 100.0 100.0 100.0 99.5 

#4 100.0 100.0 99.7 95.2 96.5 100.0 100.0 97.8 99.3 

#10 99.6 99.5 96.4 88.8 84.5 99.7 99.9 89.1 98.5 

#40 97.2 95.6 76.6 87.5 63.5 98.0 96.1 32.3 92.9 

#50 96.3 95.1 74.9 86.7 59.3 97.6 94.9 16.1 88.2 

#60 94.2 94.2 74.2 85.8 57.6 96.9 94.0 14.4 84.9 

Procedures 
In general, the procedures found in ASTM C136 were followed, with the exception 
of the following: 
1. The samples were dried at 80°C for 24 hours and until constant mass was achieved. 

Prepared By: 57; -Z:-V~ 



Client Name: Lab # 8312
Job Number: Date Sampled: 9/26/2013

Project: Time Sampled: 11:50 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0
#10 1.5 0.35 0.4 99.6
#40 10.6 2.48 2.8 97.2
#50 3.6 0.84 3.7 96.3
#60 9.2 2.16 5.8 94.2

Total - #60 401.7 94.16 100.0 0.0
Total 426.6 100.00

Pan #: B7
Wet Weight: 817.1
Dry Weight: 800.3 Dry Weight After Wash: 699.1

Weight of Water: 16.8 Weight -#200 Washed: 101.2
Pan Weight: 374.1 Weight -#60 Pan: 300.5

Water Content: 3.9%
Weight of Dry Soil 426.2 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI12-001



Client Name: Lab # 8312
Job Number: Date Sampled: 9/26/2013

Project: Time Sampled: 11:25 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0
#10 2.1 0.53 0.5 99.5
#40 15.3 3.87 4.4 95.6
#50 2.1 0.53 4.9 95.1
#60 3.6 0.91 5.8 94.2

Total - #60 372.7 94.16 100.0 0.0
Total 395.8 100.00

Pan #: X2
Wet Weight: 803.4
Dry Weight: 773.8 Dry Weight After Wash: 598.4

Weight of Water: 29.6 Weight -#200 Washed: 175.4
Pan Weight: 377.9 Weight -#60 Pan: 197.3

Water Content: 7.5%
Weight of Dry Soil 395.9 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI12-002



Client Name: Lab # 8312
Job Number: Date Sampled: 9/26/2013

Project: Time Sampled: 12:25 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 1.1 0.26 0.3 99.7
#10 14.0 3.36 3.6 96.4
#40 82.4 19.80 23.4 76.6
#50 6.8 1.63 25.1 74.9
#60 2.9 0.70 25.8 74.2

Total - #60 308.9 74.24 100.0 0.0
Total 416.1 100.00

Pan #: B9
Wet Weight: 812.8
Dry Weight: 791.0 Dry Weight After Wash: 625.9

Weight of Water: 21.8 Weight -#200 Washed: 165.1
Pan Weight: 374.4 Weight -#60 Pan: 143.8

Water Content: 5.2%
Weight of Dry Soil 416.6 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI12-005



Client Name: Lab # 8312
Job Number: Date Sampled: 9/26/2013

Project: Time Sampled: 12:45 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 2.9 0.71 0.7 99.3
#4 16.6 4.04 4.8 95.2
#10 26.6 6.48 11.2 88.8
#40 5.1 1.24 12.5 87.5
#50 3.5 0.85 13.3 86.7
#60 3.6 0.88 14.2 85.8

Total - #60 352.2 85.80 100.0 0.0
Total 410.5 100.00

Pan #: 808
Wet Weight: 814.3
Dry Weight: 784.7 Dry Weight After Wash: 504.1

Weight of Water: 29.6 Weight -#200 Washed: 280.6
Pan Weight: 374.4 Weight -#60 Pan: 71.6

Water Content: 7.2%
Weight of Dry Soil 410.3 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI12-008



Client Name: Lab # 8312
Job Number: Date Sampled: 9/26/2013

Project: Time Sampled: 1:35 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 13.8 3.54 3.5 96.5
#10 46.6 11.97 15.5 84.5
#40 81.9 21.03 36.5 63.5
#50 16.0 4.11 40.7 59.3
#60 6.9 1.77 42.4 57.6

Total - #60 224.2 57.57 100.0 0.0
Total 389.4 100.00

Pan #: ZOO
Wet Weight: 807.5
Dry Weight: 765.9 Dry Weight After Wash: 617.7

Weight of Water: 41.6 Weight -#200 Washed: 148.2
Pan Weight: 376.2 Weight -#60 Pan: 76.0

Water Content: 10.7%
Weight of Dry Soil 389.7 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI12-009



Client Name: Lab # 8312
Job Number: Date Sampled: 9/26/2013

Project: Time Sampled: 1:20 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.1 0.02 0.0 100.0
#10 1.0 0.25 0.3 99.7
#40 6.8 1.70 2.0 98.0
#50 1.8 0.45 2.4 97.6
#60 2.9 0.72 3.1 96.9

Total - #60 388.5 96.86 100.0 0.0
Total 401.1 100.00

Pan #: X2
Wet Weight: 809.0
Dry Weight: 778.2 Dry Weight After Wash: 593.0

Weight of Water: 30.8 Weight -#200 Washed: 185.2
Pan Weight: 377.0 Weight -#60 Pan: 203.3

Water Content: 7.7%
Weight of Dry Soil 401.2 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI12-012



Client Name: Lab # 8312
Job Number: Date Sampled: 9/27/2013

Project: Time Sampled: 12:40 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0
#10 0.3 0.09 0.1 99.9
#40 12.2 3.82 3.9 96.1
#50 3.9 1.22 5.1 94.9
#60 2.8 0.88 6.0 94.0

Total - #60 300.3 93.99 100.0 0.0
Total 319.5 100.00

Pan #: BOW
Wet Weight: 820.4
Dry Weight: 696.6 Dry Weight After Wash: 423.5

Weight of Water: 123.8 Weight -#200 Washed: 273.1
Pan Weight: 377.1 Weight -#60 Pan: 27.2

Water Content: 38.7%
Weight of Dry Soil 319.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI14-007



Client Name: Lab # 8312
Job Number: Date Sampled: 9/27/2013

Project: Time Sampled: 11:20 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 10.6 2.19 2.2 97.8
#10 42.2 8.71 10.9 89.1
#40 275.1 56.79 67.7 32.3
#50 78.4 16.19 83.9 16.1
#60 8.4 1.73 85.6 14.4

Total - #60 69.7 14.39 100.0 0.0
Total 484.4 100.00

Pan #: C30
Wet Weight: 812.2
Dry Weight: 790.1 Dry Weight After Wash: 762.1

Weight of Water: 22.1 Weight -#200 Washed: 28.0
Pan Weight: 305.3 Weight -#60 Pan: 41.7

Water Content: 4.6%
Weight of Dry Soil 484.8 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI14-009



Client Name: Lab # 8312
Job Number: Date Sampled: 9/27/2013

Project: Time Sampled: 10:55 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 1.7 0.55 0.5 99.5
#4 0.6 0.19 0.7 99.3
#10 2.3 0.74 1.5 98.5
#40 17.6 5.65 7.1 92.9
#50 14.4 4.63 11.8 88.2
#60 10.4 3.34 15.1 84.9

Total - #60 264.3 84.90 100.0 0.0
Total 311.3 100.00

Pan #: B4
Wet Weight: 783.6
Dry Weight: 685.8 Dry Weight After Wash: 494.8

Weight of Water: 97.8 Weight -#200 Washed: 191.0
Pan Weight: 374.1 Weight -#60 Pan: 73.3

Water Content: 31.4%
Weight of Dry Soil 311.7 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI14-010



r..l!!Ja~ c1.-.1-. 
~ II WI 

Sieve Anal~sis Summar~ 
Client Name: Environmental Resources Management 
Job Number: 807-004 

Project: US Mag RI FS (#0132320) 

Data Summar~ 

C\I C') 'd' :iE O> 0 N 'd' ,... 
I 

0 0 0 r,... 0 ,... ,... ,... 0 
0 0 0 0 0 0 0 0 0 

I I I 0 I I I I I 
LC) LC) LC) I LC) LC) LC) It) <D ,... ,... ,... LC) ,... ,... ,... ,... ,... 

Sieve cc a: a: ,... a: a: a: a: a: 
Size a. a. a. cc a. a. a. a. a. 

I I I a. I I I I I 

a: a: a: I a: a: a: a: a: 
0 0 0 a: 0 0 0 0 0 
en en en 0 en en en en en 

en 

PassinS i%l 
3/4" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1/2" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

#4 98.9 100.0 97.9 100.0 100.0 100.0 100.0 100.0 98.7 

#10 89.7 98.9 84.2 99.9 99.7 98.6 99.3 99.9 95.8 

#40 51.7 91.8 66.7 99.0 95.2 96.4 98.1 99.2 88.3 

#50 36.1 89.7 63.0 98.5 93.5 95.6 97.7 98.9 86.6 

#60 30.9 88.1 60.8 97.9 92.6 94.9 97.3 98.6 85.5 

N 'd' <D co 0 ,... C') 'd' 
0 0 0 0 ,... ,... ,... 0 
0 0 0 0 0 0 0 0 

I I I I I I I I 

<D <D <D <D <D <D <D co ,... ,... ,... ,... ,... ,... ,... ,... 
Sieve a: a: a: a: a: a: a: a: 
Size a. a. a. a. a. a. a. a. 

I I I I I I I I 

a: a: a: a: a: a: a: a: 
0 0 0 0 0 0 0 0 
en en en en en en en en 

PassinS {%l 
3/4" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1/2" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

#4 98.9 97.9 99.9 99.0 96.7 100.0 98.9 98.5 

#10 95.7 91 .9 99.7 95.7 88.1 99.7 93.1 93.5 

#40 89.5 85.5 97.4 91.5 77.0 98.4 85.1 89.3 

#50 88.0 84.3 96.6 90.7 74.8 97.2 83.0 88.2 

#60 87.1 83.6 96.0 90.0 73.1 96.0 81 .5 87.6 

Procedures 
In general, the p rocedures found in ASTM Cl 36 were followed, w ith the 
exeption of the following: 
1. The samples were dried at 80°C for 24 hours and until constant mass was 
achieved. 

Prepared By: ~ °0-/~ Reviewed By: 



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 9:20 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 6.8 1.10 1.1 98.9

#10 56.9 9.20 10.3 89.7
#40 234.7 37.96 48.3 51.7
#50 96.9 15.67 63.9 36.1
#60 31.8 5.14 69.1 30.9

Total - #60 191.2 30.92 100.0 0.0
Total 618.3 100.00

Pan #: CA2
Wet Weight: 817.0
Dry Weight: 800.3 Dry Weight After Wash: 669.4

Weight of Water: 16.7 Weight -#200 Washed: 130.9
Pan Weight: 181.7 Weight -#60 Pan: 60.3

Water Content: 2.7%
Weight of Dry Soil 618.6 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-002



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 3:00 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 4.7 1.09 1.1 98.9
#40 30.6 7.10 8.2 91.8
#50 8.9 2.07 10.3 89.7
#60 7.0 1.62 11.9 88.1

Total - #60 379.6 88.12 100.0 0.0
Total 430.8 100.00

Pan #: P08
Wet Weight: 839.8
Dry Weight: 805.8 Dry Weight After Wash: 531.2

Weight of Water: 34.0 Weight -#200 Washed: 274.6
Pan Weight: 374.5 Weight -#60 Pan: 105.0

Water Content: 7.9%
Weight of Dry Soil 431.3 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-003



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 9:45 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 8.2 2.07 2.1 97.9

#10 54.5 13.73 15.8 84.2
#40 69.6 17.53 33.3 66.7
#50 14.7 3.70 37.0 63.0
#60 8.6 2.17 39.2 60.8

Total - #60 241.4 60.80 100.0 0.0
Total 397.0 100.00

Pan #: CA1
Wet Weight: 616.3
Dry Weight: 577.7 Dry Weight After Wash: 374.7

Weight of Water: 38.6 Weight -#200 Washed: 203.0
Pan Weight: 180.6 Weight -#60 Pan: 38.4

Water Content: 9.7%
Weight of Dry Soil 397.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-004



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 10:54 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 0.5 0.12 0.1 99.9
#40 3.8 0.89 1.0 99.0
#50 2.3 0.54 1.5 98.5
#60 2.2 0.51 2.1 97.9

Total - #60 419.9 97.95 100.0 0.0
Total 428.7 100.00

Pan #: CA4
Wet Weight: 631.0
Dry Weight: 611.0 Dry Weight After Wash: 391.0

Weight of Water: 20.0 Weight -#200 Washed: 220.0
Pan Weight: 182.3 Weight -#60 Pan: 199.9

Water Content: 4.7%
Weight of Dry Soil 428.7 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-007-M



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 12:11 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 1.4 0.30 0.3 99.7
#40 20.9 4.53 4.8 95.2
#50 7.7 1.67 6.5 93.5
#60 4.2 0.91 7.4 92.6

Total - #60 427.1 92.59 100.0 0.0
Total 461.3 100.00

Pan #: 808
Wet Weight: 873.7
Dry Weight: 836.4 Dry Weight After Wash: 437.8

Weight of Water: 37.3 Weight -#200 Washed: 398.6
Pan Weight: 374.6 Weight -#60 Pan: 28.5

Water Content: 8.1%
Weight of Dry Soil 461.8 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-009



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 12:36 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 5.9 1.39 1.4 98.6
#40 9.3 2.19 3.6 96.4
#50 3.4 0.80 4.4 95.6
#60 2.9 0.68 5.1 94.9

Total - #60 403.4 94.94 100.0 0.0
Total 424.9 100.00

Pan #: BOW
Wet Weight: 820.7
Dry Weight: 802.1 Dry Weight After Wash: 571.6

Weight of Water: 18.6 Weight -#200 Washed: 230.5
Pan Weight: 377.0 Weight -#60 Pan: 172.9

Water Content: 4.4%
Weight of Dry Soil 425.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-010



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 12:56 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 2.9 0.71 0.7 99.3
#40 5.0 1.22 1.9 98.1
#50 1.6 0.39 2.3 97.7
#60 1.7 0.42 2.7 97.3

Total - #60 398.1 97.26 100.0 0.0
Total 409.3 100.00

Pan #: B4
Wet Weight: 809.1
Dry Weight: 783.6 Dry Weight After Wash: 451.4

Weight of Water: 25.5 Weight -#200 Washed: 332.2
Pan Weight: 374.0 Weight -#60 Pan: 65.9

Water Content: 6.2%
Weight of Dry Soil 409.6 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-012



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 10:25 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 0.3 0.07 0.1 99.9
#40 3.6 0.77 0.8 99.2
#50 1.4 0.30 1.1 98.9
#60 1.1 0.25 1.4 98.6

Total - #60 458.4 98.61 100.0 0.0
Total 464.8 100.00

Pan #: CA5
Wet Weight: 683.2
Dry Weight: 648.6 Dry Weight After Wash: 226.9

Weight of Water: 34.6 Weight -#200 Washed: 421.7
Pan Weight: 183.1 Weight -#60 Pan: 36.7

Water Content: 7.4%
Weight of Dry Soil 465.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI15-014



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 9:00 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 5.0 1.26 1.3 98.7

#10 11.7 2.94 4.2 95.8
#40 29.6 7.45 11.7 88.3
#50 7.0 1.76 13.4 86.6
#60 4.3 1.08 14.5 85.5

Total - #60 339.7 85.50 100.0 0.0
Total 397.3 100.00

Pan #: B7
Wet Weight: 798.1
Dry Weight: 771.6 Dry Weight After Wash: 598.7

Weight of Water: 26.5 Weight -#200 Washed: 172.9
Pan Weight: 374.1 Weight -#60 Pan: 166.8

Water Content: 6.7%
Weight of Dry Soil 397.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-001



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 9:38 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 5.0 1.15 1.1 98.9

#10 13.7 3.15 4.3 95.7
#40 26.9 6.18 10.5 89.5
#50 6.8 1.56 12.0 88.0
#60 3.8 0.87 12.9 87.1

Total - #60 378.9 87.08 100.0 0.0
Total 435.1 100.00

Pan #: X2
Wet Weight: 837.2
Dry Weight: 812.1 Dry Weight After Wash: 503.1

Weight of Water: 25.1 Weight -#200 Washed: 309.0
Pan Weight: 377.0 Weight -#60 Pan: 69.9

Water Content: 5.8%
Weight of Dry Soil 435.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-002



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 10:28 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 10.4 2.10 2.1 97.9

#10 29.6 5.97 8.1 91.9
#40 32.0 6.45 14.5 85.5
#50 5.8 1.17 15.7 84.3
#60 3.5 0.71 16.4 83.6

Total - #60 414.8 83.61 100.0 0.0
Total 496.1 100.00

Pan #: 2-2
Wet Weight: 999.4
Dry Weight: 959.3 Dry Weight After Wash: 597.4

Weight of Water: 40.1 Weight -#200 Washed: 361.9
Pan Weight: 462.9 Weight -#60 Pan: 52.9

Water Content: 8.1%
Weight of Dry Soil 496.4 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-004



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 10:40 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.5 0.09 0.1 99.9

#10 1.3 0.24 0.3 99.7
#40 12.1 2.23 2.6 97.4
#50 4.4 0.81 3.4 96.6
#60 3.5 0.65 4.0 96.0

Total - #60 519.7 95.97 100.0 0.0
Total 541.5 100.00

Pan #: BW
Wet Weight: 937.7
Dry Weight: 922.9 Dry Weight After Wash: 797.6

Weight of Water: 14.8 Weight -#200 Washed: 125.3
Pan Weight: 381.0 Weight -#60 Pan: 394.4

Water Content: 2.7%
Weight of Dry Soil 541.9 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-006



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 11:15 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 6.3 0.98 1.0 99.0

#10 21.4 3.33 4.3 95.7
#40 26.7 4.15 8.5 91.5
#50 5.6 0.87 9.3 90.7
#60 4.1 0.64 10.0 90.0

Total - #60 579.3 90.04 100.0 0.0
Total 643.4 100.00

Pan #: B1
Wet Weight: 1066.2
Dry Weight: 1017.1 Dry Weight After Wash: 655.0

Weight of Water: 49.1 Weight -#200 Washed: 362.1
Pan Weight: 374.1 Weight -#60 Pan: 217.2

Water Content: 7.6%
Weight of Dry Soil 643.0 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-008



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 1:55 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 14.6 3.35 3.3 96.7

#10 37.3 8.55 11.9 88.1
#40 48.4 11.09 23.0 77.0
#50 9.7 2.22 25.2 74.8
#60 7.2 1.65 26.9 73.1

Total - #60 319.2 73.14 100.0 0.0
Total 436.4 100.00

Pan #: B4
Wet Weight: 828.7
Dry Weight: 810.7 Dry Weight After Wash: 597.2

Weight of Water: 18.0 Weight -#200 Washed: 213.5
Pan Weight: 374.1 Weight -#60 Pan: 105.7

Water Content: 4.1%
Weight of Dry Soil 436.6 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-010



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 11:44 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.1 0.02 0.0 100.0

#10 1.2 0.24 0.3 99.7
#40 6.7 1.37 1.6 98.4
#50 5.8 1.18 2.8 97.2
#60 5.9 1.20 4.0 96.0

Total - #60 470.4 95.98 100.0 0.0
Total 490.1 100.00

Pan #: BW
Wet Weight: 899.1
Dry Weight: 871.2 Dry Weight After Wash: 531.5

Weight of Water: 27.9 Weight -#200 Washed: 339.7
Pan Weight: 381.0 Weight -#60 Pan: 130.7

Water Content: 5.7%
Weight of Dry Soil 490.2 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-011



Client Name: Lab # 8396
Job Number: Date Sampled: 10/25/2013

Project: Time Sampled: 12:15 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 4.4 1.15 1.1 98.9

#10 22.1 5.77 6.9 93.1
#40 30.6 7.99 14.9 85.1
#50 8.1 2.12 17.0 83.0
#60 5.6 1.46 18.5 81.5

Total - #60 312.0 81.50 100.0 0.0
Total 382.8 100.00

Pan #: H1
Wet Weight: 596.8
Dry Weight: 566.5 Dry Weight After Wash: 306.7

Weight of Water: 30.3 Weight -#200 Washed: 259.8
Pan Weight: 183.6 Weight -#60 Pan: 52.2

Water Content: 7.9%
Weight of Dry Soil 382.9 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI16-013



Client Name: Lab # 8396
Job Number: Date Sampled: 10/28/2013

Project: Time Sampled: 11:30 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 7.7 1.50 1.5 98.5

#10 25.7 4.99 6.5 93.5
#40 21.9 4.25 10.7 89.3
#50 5.2 1.01 11.8 88.2
#60 3.4 0.66 12.4 87.6

Total - #60 450.8 87.59 100.0 0.0
Total 514.7 100.00

Pan #: Z-3
Wet Weight: 1017.9
Dry Weight: 979.5 Dry Weight After Wash: 593.8

Weight of Water: 38.4 Weight -#200 Washed: 385.7
Pan Weight: 464.5 Weight -#60 Pan: 65.1

Water Content: 7.5%
Weight of Dry Soil 515.0 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI18-004



t"! l!!!tt,. ~ CI·--·--"-'''"' Sieve Anal~sis Summar~ 
Client Name: Environmental Resources Management 
Job Number: 807-004 

Project: US Mag RI FS (#0132320) 

Data Summary 

... N o:t' " (0 0 ... CW) 

0 0 0 0 0 ... ... ... 
0 0 0 0 0 0 0 0 

I I I I I I I I 

2? 2? 2? 2? 2? 2? 2? 0) 

Sieve a: a: a: a: a: a: a: a: 
0.. 0.. 0.. 0.. 0.. 0.. 0.. 0.. 

Size I I I I I I I I 

a: a: a: a: a: a: a: a: 
0 0 0 0 0 0 0 0 
Cl) Cl) Cl) Cl) Cl) Cl) Cl) Cl) 

PassinS i°lol 
3/4" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1/2" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

#4 99.6 99.6 98.6 100.0 98.8 97.3 100.0 99.7 

#10 91 .7 91.7 83.3 98.6 96.8 95.3 97.1 93.6 

#40 75.2 61.9 55.7 94.5 88.9 84.6 92.1 76.0 

#50 70.7 56.0 50.9 93.3 85.4 79.7 90.3 70.9 

#60 68.1 52.8 48.2 91.6 82.8 76.3 88.9 67.8 

CW) o:t' co " 00 0) N 
0 0 0 0 0 0 ,-
0 0 0 0 0 0 0 

I I I I I I I 

0 0 0 0 0 0 0 ... ,- ... ... ... ,- ... 
Sieve cc a: a: a: a: cc a: 
Size a. 0.. 0.. 0.. 0.. 0.. 0.. 

I I I I I I I 

a: a: a: a: a: a: a: 
0 0 0 0 0 0 0 
Cl) Cl) Cl) Cl) Cl) Cl) Cl) 

PassinS ~%! 
3/4" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1/2" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

#4 99.7 99.5 99.6 100.0 99.9 100.0 99.8 

#10 98.9 99.1 96.4 98.5 97.2 98.2 95.6 

#40 93.0 97.3 80.5 87.5 82.7 89.3 76.1 

#50 88.6 96.5 72.0 83.7 74.5 85.1 65.6 

#60 86.0 95.8 69.5 81.7 71.5 82.6 63.6 

Procedures 
In general, the procedures found in ASTM C136 were followed, with the 
exeption of the following: 
1. The samples were dried at 80°C for a minimum of 24 hours and/or until 
constant mass was achieved. 

Prepared By: ~ ~~~ Reviewed B 



Client Name: Lab # 8423
Job Number: Date Sampled: 9/23/2013

Project: Time Sampled: 12:45 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.9 0.39 0.4 99.6

#10 17.9 7.86 8.3 91.7
#40 37.6 16.50 24.8 75.2
#50 10.3 4.52 29.3 70.7
#60 6.1 2.68 31.9 68.1

Total - #60 155.1 68.05 100.0 0.0
Total 227.9 100.00

Pan #: B8
Wet Weight: 670.1
Dry Weight: 601.8 Dry Weight After Wash: 476.6

Weight of Water: 68.3 Weight -#200 Washed: 125.2
Pan Weight: 373.1 Weight -#60 Pan: 29.9

Water Content: 29.9%
Weight of Dry Soil 228.7 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI9-001



Client Name: Lab # 8423
Job Number: Date Sampled: 9/23/2013

Project: Time Sampled: 1:40 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 1.0 0.39 0.4 99.6

#10 20.1 7.88 8.3 91.7
#40 76.0 29.81 38.1 61.9
#50 15.2 5.96 44.0 56.0
#60 8.0 3.14 47.2 52.8

Total - #60 134.7 52.82 100.0 0.0
Total 255.0 100.00

Pan #: B7
Wet Weight: 697.9
Dry Weight: 629.5 Dry Weight After Wash: 534.3

Weight of Water: 68.4 Weight -#200 Washed: 95.2
Pan Weight: 374.1 Weight -#60 Pan: 39.5

Water Content: 26.8%
Weight of Dry Soil 255.4 Tested By: Z. Thompson

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI9-002



Client Name: Lab # 8423
Job Number: Date Sampled: 9/23/2013

Project: Time Sampled: 3:20 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 4.5 1.36 1.4 98.6

#10 50.8 15.31 16.7 83.3
#40 91.6 27.61 44.3 55.7
#50 16.0 4.82 49.1 50.9
#60 8.9 2.68 51.8 48.2

Total - #60 160.0 48.22 100.0 0.0
Total 331.8 100.00

Pan #: H1
Wet Weight: 596.7
Dry Weight: 515.7 Dry Weight After Wash: 416.7

Weight of Water: 81.0 Weight -#200 Washed: 99.0
Pan Weight: 183.7 Weight -#60 Pan: 61.0

Water Content: 24.4%
Weight of Dry Soil 332.0 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI9-004



Client Name: Lab # 8423
Job Number: Date Sampled: 9/23/2013

Project: Time Sampled: 2:50 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.1 0.02 0.0 100.0

#10 5.6 1.35 1.4 98.6
#40 17.0 4.10 5.5 94.5
#50 4.9 1.18 6.7 93.3
#60 7.2 1.74 8.4 91.6

Total - #60 380.1 91.61 100.0 0.0
Total 414.9 100.00

Pan #: X2
Wet Weight: 823.2
Dry Weight: 791.4 Dry Weight After Wash: 621.1

Weight of Water: 31.8 Weight -#200 Washed: 170.3
Pan Weight: 377.0 Weight -#60 Pan: 209.8

Water Content: 7.7%
Weight of Dry Soil 414.4 Tested By: Z. Thompson

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI9-007



Client Name: Lab # 8423
Job Number: Date Sampled: 9/24/2013

Project: Time Sampled: 8:50 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 3.4 1.17 1.2 98.8

#10 5.8 2.00 3.2 96.8
#40 22.9 7.90 11.1 88.9
#50 10.2 3.52 14.6 85.4
#60 7.6 2.62 17.2 82.8

Total - #60 240.0 82.79 100.0 0.0
Total 289.9 100.00

Pan #: BW
Wet Weight: 740.0
Dry Weight: 670.5 Dry Weight After Wash: 502.7

Weight of Water: 69.5 Weight -#200 Washed: 167.8
Pan Weight: 381.0 Weight -#60 Pan: 72.2

Water Content: 24.0%
Weight of Dry Soil 289.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI9-008



Client Name: Lab # 8423
Job Number: Date Sampled: 9/24/2013

Project: Time Sampled: 10:25 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 7.0 2.71 2.7 97.3

#10 5.0 1.94 4.7 95.3
#40 27.6 10.70 15.4 84.6
#50 12.8 4.96 20.3 79.7
#60 8.6 3.34 23.7 76.3

Total - #60 196.9 76.34 100.0 0.0
Total 257.9 100.00

Pan #: C30
Wet Weight: 622.9
Dry Weight: 556.9 Dry Weight After Wash: 421.4

Weight of Water: 66.0 Weight -#200 Washed: 135.5
Pan Weight: 305.3 Weight -#60 Pan: 61.4

Water Content: 26.3%
Weight of Dry Soil 251.6 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI9-010



Client Name: Lab # 8423
Job Number: Date Sampled: 9/24/2013

Project: Time Sampled: 9:45 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.1 0.03 0.0 100.0

#10 9.4 2.84 2.9 97.1
#40 16.6 5.01 7.9 92.1
#50 6.0 1.81 9.7 90.3
#60 4.6 1.39 11.1 88.9

Total - #60 294.4 88.92 100.0 0.0
Total 331.1 100.00

Pan #: 808
Wet Weight: 788.6
Dry Weight: 706.2 Dry Weight After Wash: 472.2

Weight of Water: 82.4 Weight -#200 Washed: 234.0
Pan Weight: 374.6 Weight -#60 Pan: 60.4

Water Content: 24.8%
Weight of Dry Soil 331.6 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI9-011



Client Name: Lab # 8423
Job Number: Date Sampled: 9/24/2013

Project: Time Sampled: 10:55 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 1.0 0.30 0.3 99.7

#10 20.1 6.07 6.4 93.6
#40 58.3 17.61 24.0 76.0
#50 16.9 5.11 29.1 70.9
#60 10.4 3.14 32.2 67.8

Total - #60 224.3 67.76 100.0 0.0
Total 331.0 100.00

Pan #: X1
Wet Weight: 836.4
Dry Weight: 709.2 Dry Weight After Wash: 552.1

Weight of Water: 127.2 Weight -#200 Washed: 157.1
Pan Weight: 378.1 Weight -#60 Pan: 67.2

Water Content: 38.4%
Weight of Dry Soil 331.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI9-013



Client Name: Lab # 8423
Job Number: Date Sampled: 9/24/2013

Project: Time Sampled: 1:15 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 1.8 0.33 0.3 99.7

#10 4.2 0.78 1.1 98.9
#40 32.1 5.93 7.0 93.0
#50 23.5 4.34 11.4 88.6
#60 14.2 2.63 14.0 86.0

Total - #60 465.1 85.99 100.0 0.0
Total 540.9 100.00

Pan #: Z3
Wet Weight: 1091.1
Dry Weight: 1006.4 Dry Weight After Wash: 634.2

Weight of Water: 84.7 Weight -#200 Washed: 372.2
Pan Weight: 465.0 Weight -#60 Pan: 92.9

Water Content: 15.6%
Weight of Dry Soil 541.4 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI10-003



Client Name: Lab # 8423
Job Number: Date Sampled: 9/24/2013

Project: Time Sampled: 12:55 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 2.8 0.49 0.5 99.5

#10 2.1 0.37 0.9 99.1
#40 10.7 1.87 2.7 97.3
#50 4.7 0.82 3.5 96.5
#60 3.5 0.61 4.2 95.8

Total - #60 548.3 95.84 100.0 0.0
Total 572.1 100.00

Pan #: B1
Wet Weight: 1039.7
Dry Weight: 946.0 Dry Weight After Wash: 433.0

Weight of Water: 93.7 Weight -#200 Washed: 513.0
Pan Weight: 373.9 Weight -#60 Pan: 35.3

Water Content: 16.4%
Weight of Dry Soil 572.1 Tested By: Z. Thompson

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI10-004



Client Name: Lab # 8423
Job Number: Date Sampled: 9/24/2013

Project: Time Sampled: 1:50 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 1.2 0.35 0.4 99.6

#10 11.0 3.24 3.6 96.4
#40 54.0 15.92 19.5 80.5
#50 28.8 8.49 28.0 72.0
#60 8.5 2.51 30.5 69.5

Total - #60 235.7 69.48 100.0 0.0
Total 339.2 100.00

Pan #: MIA
Wet Weight: 771.1
Dry Weight: 717.4 Dry Weight After Wash: 538.1

Weight of Water: 53.7 Weight -#200 Washed: 179.3
Pan Weight: 377.3 Weight -#60 Pan: 56.4

Water Content: 15.8%
Weight of Dry Soil 340.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI10-006



Client Name: Lab # 8423
Job Number: Date Sampled: 9/25/2013

Project: Time Sampled: 9:10 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 6.5 1.48 1.5 98.5
#40 48.4 11.02 12.5 87.5
#50 16.7 3.80 16.3 83.7
#60 8.9 2.03 18.3 81.7

Total - #60 358.9 81.68 100.0 0.0
Total 439.4 100.00

Pan #: CA4
Wet Weight: 685.7
Dry Weight: 622.2 Dry Weight After Wash: 324.0

Weight of Water: 63.5 Weight -#200 Washed: 298.2
Pan Weight: 182.3 Weight -#60 Pan: 60.7

Water Content: 14.4%
Weight of Dry Soil 439.9 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI10-007



Client Name: Lab # 8423
Job Number: Date Sampled: 9/24/2013

Project: Time Sampled: 2:30 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.5 0.13 0.1 99.9

#10 10.1 2.69 2.8 97.2
#40 54.3 14.48 17.3 82.7
#50 30.8 8.21 25.5 74.5
#60 11.3 3.01 28.5 71.5

Total - #60 268.0 71.47 100.0 0.0
Total 375.0 100.00

Pan #: BOW
Wet Weight: 872.5
Dry Weight: 752.9 Dry Weight After Wash: 564.8

Weight of Water: 119.6 Weight -#200 Washed: 188.1
Pan Weight: 377.0 Weight -#60 Pan: 79.9

Water Content: 31.8%
Weight of Dry Soil 375.9 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI10-008



Client Name: Lab # 8423
Job Number: Date Sampled: 9/25/2013

Project: Time Sampled: 9:30 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.2 0.05 0.0 100.0

#10 7.4 1.78 1.8 98.2
#40 36.8 8.85 10.7 89.3
#50 17.7 4.26 14.9 85.1
#60 10.1 2.43 17.4 82.6

Total - #60 343.8 82.64 100.0 0.0
Total 416.0 100.00

Pan #: Z2
Wet Weight: 962.0
Dry Weight: 878.4 Dry Weight After Wash: 598.5

Weight of Water: 83.6 Weight -#200 Washed: 279.9
Pan Weight: 462.9 Weight -#60 Pan: 63.9

Water Content: 20.1%
Weight of Dry Soil 415.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI10-009



Client Name: Lab # 8423
Job Number: Date Sampled: 9/24/2013

Project: Time Sampled: 2:45 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.7 0.16 0.2 99.8

#10 18.9 4.20 4.4 95.6
#40 87.8 19.53 23.9 76.1
#50 47.2 10.50 34.4 65.6
#60 9.1 2.02 36.4 63.6

Total - #60 286.0 63.60 100.0 0.0
Total 449.7 100.00

Pan #: CA5
Wet Weight: 705.3
Dry Weight: 635.4 Dry Weight After Wash: 407.4

Weight of Water: 69.9 Weight -#200 Washed: 228.0
Pan Weight: 183.2 Weight -#60 Pan: 58.0

Water Content: 15.5%
Weight of Dry Soil 452.2 Tested By: Z. Thompson

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI10-012



Client Name: Environmental Resources Management

Job Number: 807-004

Project: US Mag RI FS (#0132320)

Data Summary
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3/4" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

1/2" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

#4 94.3 99.4 94.8 99.8 94.8 95.3 96.6 96.1 99.9 98.4 99.3

#10 73.9 95.2 81.3 98.7 79.5 71.3 75.9 73.8 99.1 90.1 97.8

#40 48.0 64.2 62.6 89.6 57.1 49.5 51.7 53.2 89.0 57.4 94.2

#50 40.8 56.4 58.1 79.1 49.8 42.7 48.4 46.2 84.4 38.8 92.8

#60 38.4 54.7 55.7 71.2 46.8 38.2 45.9 40.4 82.1 35.3 91.7
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3/4" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

1/2" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

#4 98.7 99.8 100.0 99.8 99.7 99.8 99.5 99.5 99.4 100.0 100.0

#10 91.4 96.2 99.1 97.3 97.9 97.8 94.8 92.3 98.7 97.4 98.6

#40 47.2 87.4 87.6 81.1 88.2 91.4 71.7 74.5 96.1 78.9 81.3

#50 23.4 85.4 82.2 74.5 85.6 90.3 67.2 62.3 94.6 66.2 75.1

#60 19.7 84.1 79.1 73.4 83.9 89.4 65.6 53.8 93.3 54.8 70.5
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Size

Sieve 

Size

Sieve Analysis Summary

Passing (%)

Passing (%)
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Sieve cc a: cc cc cc cc cc 
Size a. a. a. a. a. a. a. 

I I I I I I I cc cc cc cc cc cc cc 
0 0 0 u u 0 0 
Cl) Cl) Cl) Cl) Cl) Cl) Cl) 

Passins {%! 
3/4" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1/2" 100.0 100.0 100.0 100.0 98.8 100.0 97.5 

#4 99.2 99.3 99.3 99.7 98.0 99.3 86.1 

#10 96.4 96.1 95.4 92.9 95.1 90.0 76.8 

#40 79.0 74.5 67.6 70.0 89.9 72.4 56.7 

#50 68.2 53.5 53.3 65.4 87.8 68.5 51.2 

#60 59.3 39.8 39.2 60.7 86.0 65.6 47.7 

Procedures 
In general, the procedures found in ASTM C136 were followed, with the 
exeption of the following: 
1. The samples were dried at 80°C for a minimum of 24 hours and/or until 
constant mass was achieved. 
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Cl) Cl) 

100.0 100.0 

99.4 100.0 

97.9 98.5 

96.6 95.6 

92.0 89.5 

89.2 87.0 

85.4 83.5 



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 11:10 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 23.8 5.65 5.7 94.3
#10 86.1 20.45 26.1 73.9
#40 109.2 25.93 52.0 48.0
#50 30.0 7.12 59.2 40.8
#60 10.1 2.40 61.6 38.4

Total - #60 161.9 38.44 100.0 0.0
Total 421.1 100.00

Pan #: Z3
Wet Weight: 916.3
Dry Weight: 885.8 Dry Weight After Wash: 788.5

Weight of Water: 30.5 Weight -#200 Washed: 97.3
Pan Weight: 464.5 Weight -#60 Pan: 64.6

Water Content: 7.2%
Weight of Dry Soil 421.3 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI2-001



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 9:28 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 2.3 0.56 0.6 99.4
#10 17.7 4.28 4.8 95.2
#40 128.3 31.01 35.8 64.2
#50 32.3 7.81 43.6 56.4
#60 6.8 1.64 45.3 54.7

Total - #60 226.4 54.71 100.0 0.0
Total 413.8 100.00

Pan #: 808
Wet Weight: 825.9
Dry Weight: 788.4 Dry Weight After Wash: 634.5

Weight of Water: 37.5 Weight -#200 Washed: 153.9
Pan Weight: 374.6 Weight -#60 Pan: 72.5

Water Content: 9.1%
Weight of Dry Soil 413.8 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI2-003



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 10:55 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 21.2 5.24 5.2 94.8
#10 54.2 13.41 18.7 81.3
#40 75.9 18.78 37.4 62.6
#50 18.1 4.48 41.9 58.1
#60 9.5 2.35 44.3 55.7

Total - #60 225.3 55.74 100.0 0.0
Total 404.2 100.00

Pan #: ZOO
Wet Weight: 814.9
Dry Weight: 780.8 Dry Weight After Wash: 669.9

Weight of Water: 34.1 Weight -#200 Washed: 110.9
Pan Weight: 376.3 Weight -#60 Pan: 114.4

Water Content: 8.4%
Weight of Dry Soil 404.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI2-004



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 9:10 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.8 0.19 0.2 99.8
#10 4.5 1.07 1.3 98.7
#40 38.6 9.17 10.4 89.6
#50 43.9 10.43 20.9 79.1
#60 33.6 7.98 28.8 71.2

Total - #60 299.4 71.15 100.0 0.0
Total 420.8 100.00

Pan #: X1
Wet Weight: 829.6
Dry Weight: 799.5 Dry Weight After Wash: 647.6

Weight of Water: 30.1 Weight -#200 Washed: 151.9
Pan Weight: 378.1 Weight -#60 Pan: 147.5

Water Content: 7.1%
Weight of Dry Soil 421.4 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI2-006



Client Name: Lab # 8433
Job Number: Date Sampled: 9/26/2013

Project: Time Sampled: 12:45 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 17.9 5.23 5.2 94.8
#10 52.1 15.23 20.5 79.5
#40 76.9 22.48 42.9 57.1
#50 24.7 7.22 50.2 49.8
#60 10.4 3.04 53.2 46.8

Total - #60 160.1 46.80 100.0 0.0
Total 342.1 100.00

Pan #: BW
Wet Weight: 748.3
Dry Weight: 723.9 Dry Weight After Wash: 636.2

Weight of Water: 24.4 Weight -#200 Washed: 87.7
Pan Weight: 381.2 Weight -#60 Pan: 72.4

Water Content: 7.1%
Weight of Dry Soil 342.7 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI2-008



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 10:02 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 21.8 4.75 4.7 95.3
#10 110.0 23.95 28.7 71.3
#40 100.3 21.84 50.5 49.5
#50 30.9 6.73 57.3 42.7
#60 20.9 4.55 61.8 38.2

Total - #60 175.4 38.19 100.0 0.0
Total 459.3 100.00

Pan #: X2
Wet Weight: 860.5
Dry Weight: 836.4 Dry Weight After Wash: 740.6

Weight of Water: 24.1 Weight -#200 Washed: 95.8
Pan Weight: 376.6 Weight -#60 Pan: 79.6

Water Content: 5.2%
Weight of Dry Soil 459.8 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI2-009



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 10:20 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 12.8 3.40 3.4 96.6
#10 77.9 20.70 24.1 75.9
#40 91.2 24.24 48.3 51.7
#50 12.3 3.27 51.6 48.4
#60 9.4 2.50 54.1 45.9

Total - #60 172.7 45.89 100.0 0.0
Total 376.3 100.00

Pan #: B8
Wet Weight: 768.1
Dry Weight: 750.3 Dry Weight After Wash: 650.4

Weight of Water: 17.8 Weight -#200 Washed: 99.9
Pan Weight: 373.6 Weight -#60 Pan: 72.8

Water Content: 4.7%
Weight of Dry Soil 376.7 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI2-011



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 10:36 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 17.3 3.95 3.9 96.1
#10 97.5 22.24 26.2 73.8
#40 90.5 20.64 46.8 53.2
#50 30.4 6.93 53.8 46.2
#60 25.8 5.88 59.6 40.4

Total - #60 176.9 40.36 100.0 0.0
Total 438.4 100.00

Pan #: Z3
Wet Weight: 925.6
Dry Weight: 903.7 Dry Weight After Wash: 810.8

Weight of Water: 21.9 Weight -#200 Washed: 92.9
Pan Weight: 464.5 Weight -#60 Pan: 84.0

Water Content: 5.0%
Weight of Dry Soil 439.2 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI2-012



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 1:20 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.4 0.09 0.1 99.9

#10 3.3 0.77 0.9 99.1
#40 43.1 10.10 11.0 89.0
#50 19.7 4.62 15.6 84.4
#60 9.7 2.27 17.9 82.1

Total - #60 350.6 82.15 100.0 0.0
Total 426.8 100.00

Pan #: JIL
Wet Weight: 807.2
Dry Weight: 730.1 Dry Weight After Wash: 457.2

Weight of Water: 77.1 Weight -#200 Washed: 272.9
Pan Weight: 302.7 Weight -#60 Pan: 77.7

Water Content: 18.0%
Weight of Dry Soil 427.4 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI8-006



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 2:59 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 8.0 1.59 1.6 98.4

#10 42.0 8.32 9.9 90.1
#40 164.7 32.65 42.6 57.4
#50 94.2 18.67 61.2 38.8
#60 17.5 3.47 64.7 35.3

Total - #60 178.1 35.30 100.0 0.0
Total 504.5 100.00

Pan #: X2
Wet Weight: 902.0
Dry Weight: 881.8 Dry Weight After Wash: 759.4

Weight of Water: 20.2 Weight -#200 Washed: 122.4
Pan Weight: 376.6 Weight -#60 Pan: 55.7

Water Content: 4.0%
Weight of Dry Soil 505.2 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI8-007



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 12:31 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 2.7 0.67 0.7 99.3
#10 6.3 1.57 2.2 97.8
#40 14.2 3.54 5.8 94.2
#50 5.8 1.45 7.2 92.8
#60 4.2 1.05 8.3 91.7

Total - #60 368.0 91.73 100.0 0.0
Total 401.2 100.00

Pan #: BW
Wet Weight: 813.8
Dry Weight: 782.8 Dry Weight After Wash: 471.2

Weight of Water: 31.0 Weight -#200 Washed: 311.6
Pan Weight: 381.0 Weight -#60 Pan: 56.4

Water Content: 7.7%
Weight of Dry Soil 401.8 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI8-008



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 3:20 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 6.3 1.27 1.3 98.7
#10 36.6 7.35 8.6 91.4
#40 219.8 44.15 52.8 47.2
#50 118.8 23.86 76.6 23.4
#60 18.4 3.70 80.3 19.7

Total - #60 98.0 19.68 100.0 0.0
Total 497.9 100.00

Pan #: C30
Wet Weight: 819.6
Dry Weight: 803.3 Dry Weight After Wash: 738.0

Weight of Water: 16.3 Weight -#200 Washed: 65.3
Pan Weight: 305.4 Weight -#60 Pan: 32.7

Water Content: 3.3%
Weight of Dry Soil 497.9 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI8-012



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 12:06 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.8 0.20 0.2 99.8
#10 14.7 3.65 3.8 96.2
#40 35.4 8.79 12.6 87.4
#50 8.1 2.01 14.6 85.4
#60 5.2 1.29 15.9 84.1

Total - #60 338.7 84.07 100.0 0.0
Total 402.9 100.00

Pan #: JIL
Wet Weight: 760.7
Dry Weight: 706.0 Dry Weight After Wash: 416.9

Weight of Water: 54.7 Weight -#200 Washed: 289.1
Pan Weight: 302.9 Weight -#60 Pan: 49.6

Water Content: 13.6%
Weight of Dry Soil 403.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI8-013



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 2:00 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0
#10 3.0 0.94 0.9 99.1
#40 36.6 11.44 12.4 87.6
#50 17.3 5.41 17.8 82.2
#60 9.9 3.09 20.9 79.1

Total - #60 253.2 79.12 100.0 0.0
Total 320.0 100.00

Pan #: Z3
Wet Weight: 864.0
Dry Weight: 785.0 Dry Weight After Wash: 574.4

Weight of Water: 79.0 Weight -#200 Washed: 210.6
Pan Weight: 464.5 Weight -#60 Pan: 42.6

Water Content: 24.7%
Weight of Dry Soil 320.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI8-014



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 3:38 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 1.0 0.23 0.2 99.8
#10 11.1 2.50 2.7 97.3
#40 71.6 16.15 18.9 81.1
#50 29.3 6.61 25.5 74.5
#60 4.8 1.08 26.6 73.4

Total - #60 325.5 73.43 100.0 0.0
Total 443.3 100.00

Pan #: B8
Wet Weight: 867.0
Dry Weight: 817.2 Dry Weight After Wash: 619.3

Weight of Water: 49.8 Weight -#200 Washed: 197.9
Pan Weight: 374.0 Weight -#60 Pan: 127.6

Water Content: 11.2%
Weight of Dry Soil 443.2 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI8-016



Client Name: Lab # 8433
Job Number: Date Sampled: 10/3/2013

Project: Time Sampled: 11:41 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.9 0.30 0.3 99.7
#10 5.4 1.82 2.1 97.9
#40 28.6 9.65 11.8 88.2
#50 7.8 2.63 14.4 85.6
#60 4.9 1.65 16.1 83.9

Total - #60 248.9 83.94 100.0 0.0
Total 296.5 100.00

Pan #: MIA
Wet Weight: 729.3
Dry Weight: 673.5 Dry Weight After Wash: 461.2

Weight of Water: 55.8 Weight -#200 Washed: 212.3
Pan Weight: 377.3 Weight -#60 Pan: 36.6

Water Content: 18.9%
Weight of Dry Soil 296.2 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI10-010



Client Name: Lab # 8449
Job Number: Date Sampled: 9/26/2013

Project: Time Sampled: 2:15 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.9 0.20 0.2 99.8
#10 8.8 1.96 2.2 97.8
#40 28.8 6.42 8.6 91.4
#50 5.0 1.11 9.7 90.3
#60 4.2 0.94 10.6 89.4

Total - #60 401.2 89.37 100.0 0.0
Total 448.9 100.00

Pan #: HI
Wet Weight: 688.9
Dry Weight: 632.9 Dry Weight After Wash: 342.5

Weight of Water: 56.0 Weight -#200 Washed: 290.4
Pan Weight: 183.5 Weight -#60 Pan: 110.8

Water Content: 12.5%
Weight of Dry Soil 449.4 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI12-011



Client Name: Lab # 8449
Job Number: Date Sampled: 9/26/2013

Project: Time Sampled: 2:35 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 2.9 0.54 0.5 99.5
#10 25.2 4.70 5.2 94.8
#40 123.8 23.07 28.3 71.7
#50 24.0 4.47 32.8 67.2
#60 8.6 1.60 34.4 65.6

Total - #60 352.1 65.62 100.0 0.0
Total 536.6 100.00

Pan #: CA4
Wet Weight: 762.1
Dry Weight: 719.3 Dry Weight After Wash: 444.3

Weight of Water: 42.8 Weight -#200 Washed: 275.0
Pan Weight: 182.3 Weight -#60 Pan: 77.1

Water Content: 8.0%
Weight of Dry Soil 537.0 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI12-013



Client Name: Lab # 8433
Job Number: Date Sampled: 10/4/2013

Project: Time Sampled: 10:08 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 2.0 0.49 0.5 99.5
#10 29.6 7.25 7.7 92.3
#40 72.5 17.77 25.5 74.5
#50 49.7 12.18 37.7 62.3
#60 34.7 8.50 46.2 53.8

Total - #60 219.6 53.81 100.0 0.0
Total 408.1 100.00

Pan #: 808
Wet Weight: 851.0
Dry Weight: 782.9 Dry Weight After Wash: 681.5

Weight of Water: 68.1 Weight -#200 Washed: 101.4
Pan Weight: 374.5 Weight -#60 Pan: 118.2

Water Content: 16.7%
Weight of Dry Soil 408.4 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI13-001



Client Name: Lab # 8433
Job Number: Date Sampled: 10/4/2013

Project: Time Sampled: 10:30 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 2.2 0.64 0.6 99.4
#10 2.2 0.64 1.3 98.7
#40 8.9 2.60 3.9 96.1
#50 5.3 1.55 5.4 94.6
#60 4.2 1.23 6.7 93.3

Total - #60 319.8 93.35 100.0 0.0
Total 342.6 100.00

Pan #: X1
Wet Weight: 832.5
Dry Weight: 720.3 Dry Weight After Wash: 434.1

Weight of Water: 112.2 Weight -#200 Washed: 286.2
Pan Weight: 378.0 Weight -#60 Pan: 33.6

Water Content: 32.8%
Weight of Dry Soil 342.3 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI13-002



Client Name: Lab # 8433
Job Number: Date Sampled: 10/4/2013

Project: Time Sampled: 11:16 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0
#10 11.2 2.58 2.6 97.4
#40 80.5 18.52 21.1 78.9
#50 55.1 12.68 33.8 66.2
#60 49.8 11.46 45.2 54.8

Total - #60 238.0 54.77 100.0 0.0
Total 434.6 100.00

Pan #: X2
Wet Weight: 868.1
Dry Weight: 811.8 Dry Weight After Wash: 742.1

Weight of Water: 56.3 Weight -#200 Washed: 69.7
Pan Weight: 376.7 Weight -#60 Pan: 168.3

Water Content: 12.9%
Weight of Dry Soil 435.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI13-006



Client Name: Lab # 8433
Job Number: Date Sampled: 10/4/2013

Project: Time Sampled: 11:33 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0
#10 4.9 1.41 1.4 98.6
#40 60.4 17.33 18.7 81.3
#50 21.3 6.11 24.9 75.1
#60 16.1 4.62 29.5 70.5

Total - #60 245.8 70.53 100.0 0.0
Total 348.5 100.00

Pan #: B7
Wet Weight: 822.1
Dry Weight: 722.7 Dry Weight After Wash: 515.7

Weight of Water: 99.4 Weight -#200 Washed: 207.0
Pan Weight: 373.9 Weight -#60 Pan: 38.8

Water Content: 28.5%
Weight of Dry Soil 348.8 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI13-007



Client Name: Lab # 8433
Job Number: Date Sampled: 10/4/2013

Project: Time Sampled: 1:15 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 3.7 0.83 0.8 99.2
#10 12.5 2.80 3.6 96.4
#40 77.4 17.35 21.0 79.0
#50 48.2 10.80 31.8 68.2
#60 39.8 8.92 40.7 59.3

Total - #60 264.5 59.30 100.0 0.0
Total 446.1 100.00

Pan #: B7
Wet Weight: 884.4
Dry Weight: 820.9 Dry Weight After Wash: 644.5

Weight of Water: 63.5 Weight -#200 Washed: 176.4
Pan Weight: 374.0 Weight -#60 Pan: 88.1

Water Content: 14.2%
Weight of Dry Soil 446.9 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI13-008



Client Name: Lab # 8433
Job Number: Date Sampled: 10/4/2013

Project: Time Sampled: 1:34 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 3.2 0.70 0.7 99.3
#10 14.8 3.24 3.9 96.1
#40 98.7 21.57 25.5 74.5
#50 96.2 21.03 46.5 53.5
#60 62.4 13.64 60.2 39.8

Total - #60 182.2 39.82 100.0 0.0
Total 457.5 100.00

Pan #: B8
Wet Weight: 877.7
Dry Weight: 831.8 Dry Weight After Wash: 767.6

Weight of Water: 45.9 Weight -#200 Washed: 64.2
Pan Weight: 373.4 Weight -#60 Pan: 118.0

Water Content: 10.0%
Weight of Dry Soil 458.4 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI13-009



Client Name: Lab # 8433
Job Number: Date Sampled: 10/4/2013

Project: Time Sampled: 1:32 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 3.4 0.71 0.7 99.3
#10 18.5 3.88 4.6 95.4
#40 132.3 27.76 32.4 67.6
#50 68.2 14.31 46.7 53.3
#60 67.2 14.10 60.8 39.2

Total - #60 187.0 39.24 100.0 0.0
Total 476.6 100.00

Pan #: C30
Wet Weight: 837.4
Dry Weight: 782.7 Dry Weight After Wash: 716.9

Weight of Water: 54.7 Weight -#200 Washed: 65.8
Pan Weight: 305.3 Weight -#60 Pan: 121.2

Water Content: 11.5%
Weight of Dry Soil 477.4 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI13-013



Client Name: Lab # 8433
Job Number: Date Sampled: 10/4/2013

Project: Time Sampled: 2:05 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 1.1 0.28 0.3 99.7
#10 26.4 6.79 7.1 92.9
#40 89.2 22.95 30.0 70.0
#50 17.8 4.58 34.6 65.4
#60 18.1 4.66 39.3 60.7

Total - #60 236.1 60.74 100.0 0.0
Total 388.7 100.00

Pan #: X1
Wet Weight: 845.2
Dry Weight: 767.4 Dry Weight After Wash: 602.4

Weight of Water: 77.8 Weight -#200 Washed: 165.0
Pan Weight: 377.9 Weight -#60 Pan: 71.1

Water Content: 20.0%
Weight of Dry Soil 389.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI13-014



Client Name: Lab # 8433
Job Number: Date Sampled: 10/4/2013

Project: Time Sampled: 10:35 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 4.4 1.19 1.2 98.8
#4 3.1 0.84 2.0 98.0
#10 10.7 2.91 4.9 95.1
#40 19.1 5.19 10.1 89.9
#50 7.5 2.04 12.2 87.8
#60 6.9 1.87 14.0 86.0

Total - #60 316.6 85.96 100.0 0.0
Total 368.3 100.00

Pan #: 808
Wet Weight: 825.2
Dry Weight: 743.0 Dry Weight After Wash: 462.5

Weight of Water: 82.2 Weight -#200 Washed: 280.5
Pan Weight: 374.5 Weight -#60 Pan: 36.1

Water Content: 22.3%
Weight of Dry Soil 368.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI14-002



Client Name: Lab # 8433
Job Number: Date Sampled: 10/4/2013

Project: Time Sampled: 11:35 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 2.2 0.74 0.7 99.3
#10 27.4 9.22 10.0 90.0
#40 52.3 17.60 27.6 72.4
#50 11.6 3.90 31.5 68.5
#60 8.8 2.96 34.4 65.6

Total - #60 194.8 65.57 100.0 0.0
Total 297.1 100.00

Pan #: MIA
Wet Weight: 861.1
Dry Weight: 674.5 Dry Weight After Wash: 523.8

Weight of Water: 186.6 Weight -#200 Washed: 150.7
Pan Weight: 377.3 Weight -#60 Pan: 44.1

Water Content: 62.8%
Weight of Dry Soil 297.2 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI14-003



Client Name: Lab # 8433
Job Number: Date Sampled: 9/27/2013

Project: Time Sampled: 1:50 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 8.2 2.52 2.5 97.5
#4 37.2 11.42 13.9 86.1
#10 30.3 9.30 23.2 76.8
#40 65.4 20.08 43.3 56.7
#50 17.8 5.47 48.8 51.2
#60 11.3 3.47 52.3 47.7

Total - #60 155.4 47.73 100.0 0.0
Total 325.6 100.00

Pan #: BW
Wet Weight: 862.2
Dry Weight: 707.3 Dry Weight After Wash: 600.4

Weight of Water: 154.9 Weight -#200 Washed: 106.9
Pan Weight: 381.0 Weight -#60 Pan: 48.5

Water Content: 47.5%
Weight of Dry Soil 326.3 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI14-006



Client Name: Lab # 8433
Job Number: Date Sampled: 9/26/2013

Project: Time Sampled: 3:10 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 2.3 0.59 0.6 99.4
#4 5.9 1.51 2.1 97.9
#10 4.9 1.25 3.4 96.6
#40 18.2 4.66 8.0 92.0
#50 10.7 2.74 10.8 89.2
#60 15.2 3.89 14.6 85.4

Total - #60 333.4 85.36 100.0 0.0
Total 390.6 100.00

Pan #: MIA
Wet Weight: 842.9
Dry Weight: 768.7 Dry Weight After Wash: 613.4

Weight of Water: 74.2 Weight -#200 Washed: 155.3
Pan Weight: 377.3 Weight -#60 Pan: 178.1

Water Content: 18.9%
Weight of Dry Soil 391.4 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI14-012



Client Name: Lab # 8433
Job Number: Date Sampled: 9/26/2013

Project: Time Sampled: 2:45 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 6.3 1.50 1.5 98.5
#10 12.1 2.89 4.4 95.6
#40 25.7 6.13 10.5 89.5
#50 10.5 2.50 13.0 87.0
#60 14.4 3.44 16.5 83.5

Total - #60 350.2 83.54 100.0 0.0
Total 419.2 100.00

Pan #: C30
Wet Weight: 805.8
Dry Weight: 724.8 Dry Weight After Wash: 652.3

Weight of Water: 81.0 Weight -#200 Washed: 72.5
Pan Weight: 305.4 Weight -#60 Pan: 277.7

Water Content: 19.3%
Weight of Dry Soil 419.4 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI14-013



Memorandum Environmental 
Resources 
Management  

7272 E. Indian School Road 
Suite 100 
Scottsdale, Arizona 85251  
480-998-2401  
480-998-2106 (fax) 

To: Ken Wangerud, USEPA  

From: Kevin Lundmark, ERM 

Cc: David Gibby, US Magnesium 
David Abranovic, ERM 

Date: 2 May 2014 

Subject: Phase 1A RI Reconnaissance Sieving Results for 
PRI Area 11 

INTRODUCTION 

This Technical Memorandum has been prepared by Environmental Resources 
Management (ERM) to detail field collection activities, laboratory analysis, and to 
propose recommendations for Phase 1A soil sample analysis in Preliminary Remedial 
Investigation (PRI) area 11 at the US Magnesium NPL Site (Site). Phase 1A 
Reconnaissance sampling and sieving procedures are described in the Phase 1A RI 
Sample Analysis Plan (SAP) Worksheet 11 and SAP modification form 14-C-2-7. 

PHASE 1A RECONNAISSANCE SAMPLE COLLECTION 

Reconnaissance (Recon) sample collection was performed 31 March 2014. Field 
sampling forms are provided in Attachment 1.   

As described in the SAP, Recon sample locations were selected by dividing the PRI 
into quadrants of approximately even size and then selecting two Phase 1A sample 
locations in each quadrant at random for a total of eight Phase 1A locations per PRI 
area. Recon samples were collected at between 10 and 20 meters from the selected 
Phase 1A sample locations. Recon soil samples were collected as 5-point composites 
using a flat bottom scoop to sample from 0 to 2 inches below ground surface. Recon 
samples were field-sieved using a 0.25 inch sieve and material greater than 0.25 inches 
was discarded. The material passing the 0.25 inch sieve, referred to as the “bulk 
sample,” was collected and combined in a plastic bucket. The bulk sample was 
transferred to a one gallon Ziploc® bag for storage and delivery to the laboratory. 

Bulk samples were submitted to the GeoStrata geotechnical laboratory in Bluffdale, 
Utah for sieve analysis. The percent of the bulk sample that passed through a 0.25 mm 
(No. 60) sieve, or Ffine, was determined by the Standard Test Method for Sieve Analysis 
of Fine and Coarse Aggregates, ASTM C-136, modified to use a drying temperature of 
80°C for 24 hours and until constant mass was achieved.   



 
P A G E  2  

RESULTS 

The results of the sieve analysis are summarized in Table 1 and laboratory reports are 
provided as Attachment 2.   

Table 1.  Sieve Analysis Results for Reconnaissance Samples from PRI Area 11 

Phase 1A  
Sample  

Location 
Recon 

 Sample ID 

Recon 
 Sample 

 Northing* 

Recon 
Sample  
Easting* 

Ffine Percent 
finer than 
0.25 mm 

Rank 
Lowest 
Ffine to 

Highest 
Ffine 

Phase 1A 
Sample 

Analyzed 
for Fines 

PRI11-004 SCR-PRI11-004 4530457 353687 58.0 1 Yes 
PRI11-007 SCR-PRI11-007 4530446 353095 61.5 2 Yes 
PRI11-005 SCR-PRI11-005 4530485 353834 73.6 3 Yes 
PRI11-013 SCR-PRI11-013 4529898 353670 88.9 4 Yes 
PRI11-010 SCR-PRI11-010 4530155 353088 92.2 5 Yes 
PRI11-002 SCR-PRI11-002 4530620 353541 94.1 6 -- 
PRI11-011 SCR-PRI11-011 4530159 353397 98.5 7 -- 
PRI11-014 SCR-PRI11-014 4530043 353827 98.9 8 -- 
* Coordinates based on Universal Transverse Mercator (UTM) Zone 12N 

Per the SAP, if Ffine is greater than 75 percent for at least six of the samples, no further 
investigations regarding potential differences in concentration as a function of particle 
size are needed for that PRI area. Five samples from PRI 11 have a Ffine greater than 75 
percent; therefore, selected Phase 1A RI samples collected from PRI 11 will be sieved 
for evaluation of bulk versus fines fractions. The five Phase 1A RI samples to be sieved 
and analyzed for fines are identified in Table 1. As described in SAP Worksheet 11, 
pursuant to SAP modification form 14-C-2-7, Phase 1A RI samples for fines analysis 
were selected by ranking the Phase 1A Recon samples from PRI 11 in order from 
lowest to highest Ffine and then selecting the Phase 1A RI samples associated with the 
five Phase 1A Recon samples with the lowest Ffine. 



 
 

ATTACHMENTS 

Attachment 1 Sieve Sample Collection Field Forms 

Attachment 2 Sieve Sample Laboratory Report 



 

 

 

 

 

 

 
 Attachment 1 
 Sieve Sample Collection Field Forms 



Surface Solids Sampling Form 

1. Sile Information 

SITE ID 

DATE 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

'P~:[((-ooc, 
::r./:s,!,"{ 

• 

]liAnA l> .4 . f,.r? f ~ rz. "D 
/.JD/f.)C ' 

Weather .$ vf\J~y GA /.,r'\ ,,, , 

3. Location 

Lat 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/Jorz.TH- <:J f- An 
!r-Ac. tL )1'( MA Iµ 

ERM 

Long 

GPS Accuracy 

"15l()4!, 7, 3'-f N 
35lt,,0], I 2 ~ 

;t 18 {'t. f'!;}l>P = z.o I 
Location Field Modified? Y / N (circle) If Yes, explain In Notes 

4. Field Preservation I Fleld Measurements 

Sample Collection Method Ft.A, &7. ..Se,t:)o/> 

Sample Depth Interval O - 1- inches bg.s 

Number of Grab Aliquots __ 5 _____ _ 
Saturated? Y /@:)(circle) 

Waste Potentially Present? Y @(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ATr c:Scorz.T -

Sampling Notes (Sample Recovery, Refusal, Observations) 

A-,z..tZA Vlf:TZ.y "f2o<..l<y (\f o 
) 

rv~c..., ( TAT7~/0 I /\J lf1ME.'blA rE 
~A. f;Z-6"\lloc.J$L y 

D t ~ TV 12--f.'-e.-z> / c~Jt.Ai> el>. 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriplors, moisture conlent, odorslstaining, minor constlluents 

5 , t.. 1Y J TSrz.ow ~ > 
II 

( r~Le=S 

sample ID/Time SCJ'--'PF::! fl - C, o':{ laJ oq .5 3 
Bottles Filled I Z tPLOI< (~u .. oJJ) 
_ 4-oz Glass (unpres} 

_ 4-oz Glass (113 headspace) 

6. QC Samples 

MS/MSD Y ttj}(circle) 

_ 8-oz Glass (unpres) 

_ 16-o~ Glass (unpres) 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y !@(circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? (YIN ) 

Field Dup Y ~circle) Analyses _ _____________ _ 

Field Dup Sample ID ______ _ 

Signature 2~z!=-1f±-/l~( __ Date 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Sile Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

7 ... ~!' r~,t-001-
3/'31 ll '1 
lot~ 

'15 30~Zo, 1o 4 N 
3.5°!..S'il, 7l € 
____ ±~11-Jt_'rboP.:2, llo 

Location Field Modified? Y / N {circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method fiA-1 POf, 
O _.,,, ,, I h b Sample Depth Interval "" nc es gs 

Number of Grab Aliquots __ 5 _____ _ 
Saturated? Y / 0(circle) 

Waste Potentially Present? Y /@(circle) 

Waste Thickness 

Waste Depth 

___ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. D0scrlptlo11 I Location Notes 

Description (Setting, Distance from Site Features): 

/..J t>~TH o.f- Ar/ FeJJ c.e-
s c D~ ~ LA-n.A f+t l.., flr.,v/r( 

.scrz 1.0'- - f Z., N o.f 

Sampling Notes (Sample Recovery, Refusal, Observations) 

72.l]ct<y !,,CJ/.., .>ortti Vi:-6'1 j,'1 nON 

ftzGSc:NT. 

Ot-J t; t.e, PE: o..,=.. L (!) w t>e1"JZESs , o» 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

S AN'T>J Su .. -ry , 'i3~c..>~, {). & - 1" ~t.ES 

Sample IDrTlme 5c.'fl-P'2I Jl-o o ;2. 0 / o 2. 4 
Bottles Filled / <ft.A L Z f'P Lo Jc!. 
_ 4-oz Glass (unpres} 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y @(circle) 

_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres} 

_ En Core® (unpres) 

_ 40-ml VOA (Melhanol} 

EPA Split Samples Y @circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Field Dup Y {9(circle) Analyses ______________ _ 

Field Dup Sample ID ______ _ 

Signature ~lb/ Date ----------------

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

Pfif!·/-0 0 f 

/1'1 
IO 'i 0 
/0 5 f&t 

EPA Oversight _______ _ 

Weather Cl~, Wttvl> 2.-S mpH 

Mil:> 40.; 
3. Location 

Lat 

Long 

GPS Accuracy 

t./S30l/l.(ll,5S N 
3S.3c,c,5 ,5Cf 'ff 

± ,eye. 1>1>01> = 1,c:y3 

Location Field Modified? Y / N (circle) If Yes, explain In Notes 

4 . Field Preservation I Field Measurements 

Sample Collection Method f LAT ~07. S <.DOf 

Sample Depth Interval t:) - -Z.. Inches bgs 

Number of Grab Aliquots - -=5'------ 
Saturated? Y / @(circle) 

Waste Potentially Present? Y /~ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Descrlpt/011 I Location Notes 

Description (Setting, Distance from Site Features): 

- I 5 -PG. },J f) ,.. rtt 0~ 14\ I L,. $ '"V JZ.. 
w~.,-

o fJ .Sovn+/l $ I 'Pe oJr- ) i1 \=At.11..rT'( 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Vt:rz. ,1 ,ZDG'4 Y, A,- '8ASe ot;-

RAH- S)"cJ,Z. 

nA-'T'E'Jl- IA'- I s 

Trz.AC"'.$. 

w HlnZ'i F 11-1.., 

'-' .S~ TD fZ.A I.SE 

Modified USCS: GRAIN SIZE, modifier, color. coarse and fine-grained descriptors, moisture content, odors/staining. minor constituents 

S AND1 Sil- 7'/ > ltf:IHr ~'°"'°' o. ~- 2" n:s15,a. ~~, 

Sample IDrrime .:S"cg--:r:~11 - C>O 7 ~ (05G 
Botlles FIiied / 6A/.....toJ',) Z,, (PL,()/4.. 

_ 4•02 Glass (unpres) 

_ 4-02 Glass (1/3 headspace) 

6. QC St1mples 

MS/MSD y (9(circle) 

Field Dup Y /~circle) 

_ 8-oz Glass (unpres) 

_ 16-02 Glass (unpres) 

Field Dup Sample ID _______ . 

Signature 

Rev 2, Jan 2014 

_ En Core® (unpres) 

_ 40-ml VOA (Melhanol) 

EPA Split Samples Y 1@c1rcle) 

En Core® Pre-Engaged? tY / N ) 

En Core® Hand-FIiied? (YI N ) 

Analyses ______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Sfte Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

3 / 3 / 7 
II li-1 
II Z.', 

EPA Oversight _-______ _ 

Weather CLE.A'JZ., {,4,JINC> 'Z-&~;»H-
M l b yo _, 

3. Location 

Lat 

Long 

GPS Accuracy 

'-15 3 o I 6" C, 2 7 N 
~.3~3o90,7~ C 

:t ('t' ft 'PPoP= 2 ,DI 

Location Field Modified? Y / N (circle) If Yes, explain In Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ft.AT i5oT. S U,O'P 

Sample Depth Interval c9 - 1,. inches bgs 

Number of Grab Aliquots __ & ____ _ 
Saturated? Y !@(circle) 

Waste Potentially Present? Y /~ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Ti.RM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

SW D.f. An ~AC,/ 1., rrv, e, UT.S/7>6 

FE J.Jt...€., 

_,. (()..,, WESr oSr ~/trtpLc 

L~c.... 

Sampling Notes (Sample Recovery, Refusal, Observations) 

/J'E°A~ ~"P o~ .$(.D'f~ A /..or o+
P 6A1:> ve'11,A--rtoµ o N $c.,fi!.J::.Ace 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriplors, moisture content, odors/staining. minor consliluents 

S ILT, S~b\./, 1)A.'JZ.JL 75Tl.Dt,J/-l ., "i2®i.S ·pyr...:~.s~, 

Sample ID/Time ~c TZ - p,z.;r II- 0 IO t;;) (( 2, '1 
Bellies Filled ( f,,)Lt. 0 1v Z t?Lol<. 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1 /3 heads pace) 

6. QC Samples 

MSIMSD Y !@circle) 

Field Dup Y ~circle) 

_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID ______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y t®circle) 

En Core® Pre-Engaged? (Y / N) 

En Core® Hand-FIiied? (YI N ) 

Analyses _ _____________ _ 

Signature ~---_&( _____ Date 
I 

Rev 2, Jan 2014 SOP USM-01 
Us Magnesium RI/FS 



Surface Solids Sampling Form 

1. Sile lnformal/011 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

rrz-~ II- o/1 
:S/3! fl't 
/l'l 5 
11 50 

HANA "PA ' 1Z ( (:i,A,TZ."P 
I 

EPA Oversight _-_- _____ _ 

Weather C U::"4iz; c,..J Iµ 'I> ~ - 5 ttt pH-

3. Locat/011 

Lat 

Long 

t1 /1':> 4 () ~ 

i/5>() /5':r. /"7 N 
3~ 3 z cr7 . er 7 E 

GPS Accuracy :t Z.o fT Pi>DP'.:: I, "'I~ 

I .RM 

2. Descrlpt1011 I Location Notes 

Description (Settlng, Distance from Site Features): 

.Sovirf of- '(Z-/ivl L s-::,v JZ- ....,., / (!)D 1 

0 ,0 $ () LJ '71f S /'1> "iZ o ~ 

~Ac. lL. l7Y 
I 

l'V' 12.. ... 

Location Fleld Modified? Y !<!!).circle) If Yes, explain In Notes ArJ {g5CJ)'fZ.T- .JAsa;..) l>G:- l=-1>~T 
4. Field Preservat/011 I Field Measureme11ts 

Sample Collection Method 'Fe.Air ~/'1 .>c.Dor Sampllng Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval O - 'Z- inches bgs 

Number of Grab Aliquots G T3A J2e' .> l:> I l-- J C 'F-U .STY Tb'P 
Saturated? Y !@(circle) 

Waste Potentially Present? Y !@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Modified USCS: GRAIN SIZE. modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

S1L., ,,,..lMl!:"I L1~,rr G-t~ .f,,-.,,g- ~11A!tJS. 5t. t6tl/'r nbtS7VP.6 1 L > ) J 

Sample IDmme Sc. fZ.--prz.:z:-II - t!) I I t;} f / 50 
Bottles Filled / c;.,;,.1..1-~,v 2. i"PLDI< 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y ~circle) 

Field Dup Y t@(circle) 

_ 8-oz Glass (unpres) 

_ 16·02 Glass (unpres) 

Field Dup Sample ID ______ _ 

Signature 

Rev 2, Jan 2014 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y @(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ______________ _ 

Date 

SOP USM-01 
US Magnesium RIIFS 



Surface Solids Sampling Form 

1. Sile Information 

SITE ID 

DATE 

f J. 't te 
/ Z. s, Begin Sampling Time 

End Sampling Time 

ERM Samplers ltA:MAt>A., JZ., t..,M1> 
EPA Oversight --
Weather C t..J:;M., 1/J I /J b 6 - fO l"I p h 1 

T1 If) L/{) , 
3. Location 

Lat 4 SZ <fB'f 8. Cf lJ N 
Long -:35 3 f# 70, ~"( £ 
GPS Accuracy .:t 2Z f~ fPDP = L 6 I 
Location Field Modified? Y @(circle) If Yes, explaln In Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method f!AT "!k>7. $ U,I) P 
Sample Depth Interval _ _ tJ ___ -,_'Z-____ inches bgs 

s Number of Grab Aliquots 

Saturated? Y t(@(circle) 

Waste Potentially Present? Y !@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): /Jofl-"111-

S £ o+'.- Ir-A c.. 11- rry - Go ' -Frz.c,,-,. 
..-.- - /\ $ot.>T1+r::...ft-N 'F G:J,.J (...~ i- Iµ t:. 

-z I -"' ~o -g,ks I O 4'.= S £' Ct>J'l,,')e:J&. 0 ~ 

5e'P7' ~ s v s re>-t .ft.,-..l c..e 

-- 1 tJ ,.., ,,u I) ,,,. TM o~ s.Jr.r-1 P '-e 
l..o L. 

Sampling Notes (Sample Recovery, Refusal, Observations) 
':t'H-

=()-~ 

Sort~ JZovN :Deb f E. 13 Ut..~ 

Tfh N c.. Jl..1,J.S,y l.Ay~ o ~ S,:, Jt.:RA <£° 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor c;onsllluents 

5 1 LT 1 ,TZ,A <-e c. t...Ay J +=, .,_, a- {f,,fZ.A , f'J sj T.>A-11- 1-L- -,: f2.<:> ~ ,...! 
s DMc "il,oo7 ~ 

Sample lDmme SCfl.-f'JZ..111- 0 ( .3 Q ,z.s, 
Bottles Filled ( (-,A,LL,o/t,) Z. Ip L,. o /< 
_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y @circle) 

Field Dup Y .@(circle) 

_ 8-oz Glass (linpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID ______ _ 

Signature 

Rev 2, Jan 2014 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y @circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N) 

Analyses ______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

s1TE ID rrz.:i , ,- o , 'i 
DATE 3/~I /14 
Begin Sampling Time ..... 1--=3;:........>e0:;__;;;8 ___ _ 

End Sampling Time I '3 I "{ 
ERM Samplers +IA:t1.A1>A-1 "tz.tl:1A:JR;> 
EPA Oversight ________ _ 

Weather CL"eA'il-; W/1',.)"D f, - (0 Mph
1 

rt I[> 40 .s 
3. Location 

Lat 

Long 

GPS Accuracy 

'l5Joo 43. 41J N 
35 3 g Z. 7, 5 -r E 
.,.:tz?.+t: ?pl>P: J.~~ 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method FL.A"T 6807, S<.ooP 
Sample Depth Interval () - 1- inches bgs 

Number of Grab Aliquots --"""'5 ____ _ 
Saturated? Y /@(circle) 

Waste Potentially Present? Y /@ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

IN l>12--klAJkf12:' o,As I }J E,52 

of- s;:.Ae, 1L-17Y_ 
I 

"\; 30t) t.J w 
of- "f'ct,,.JEP- TAA,J.S+o1Zn.~ 

Srkno~ 

,_ rz.. ~ N orz.ffl D~ SAMf'"L..l:: 
,t_e, <., 

Sampling Notes (Sample Recovery, Refusal, Observations) 

!:,of-, SDI L , Sf AfZ..SE 

v'e:t~ , TA T1 ~ ,_j . 

io-rrtJ/""l o +- 1)'('2-A-'lf..)A'-iE" 

~~ (IV ' DJLY G'(LV.S, 

01-,J $ v JL Fi,A-C 'i£° 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor consUl1Jenls 

5/t-T, C.L.A(.(ey , ttrz.Ayt~H 'BflDlN~ 
1 

Few fl.Oc~.s > . z.5 1
' 

Sample I Drrlme .SC.fZ. - -PfL r I I - 0 I l-f t;> ( 31 'f 
Bottles Filled / ~ , A L-,.,_LL, ()/J "Ll?Lt>I< 
_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MSIMSD Y /~circle) 

Field Dup Y /~ircle) 

_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID ______ _ 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples v&(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses ______________ _ 

Signature ~,::.===• ~",__· _,,-/-:....<../-=L~ _____ Date 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Yr; Jl-~o 5 

/3 5B 

Weather 1NA>""'Y) w/,.,D ~-to .,.,p" 
n 1D -rt, t41(:1ff Lfo .s 

3. Location 

Lat 

Long 

4530'1 B5,43N 
3 5 3 e'.3':i , 'l 3 E 

GPS Accuracy ± 2.3 f:t fpoP.:. /. 7 3 
Location Field Modified? Y !@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method f(A7 75t> T. S C."oP 
Sample Depth Interval __ o.......,.-_2 ____ inches bgs 

b Number of Grab Aliquots 

Saturated? Y /(!f) (circle) 

Waste Potentially Present? Y /~(circle) 

Waste Thickness 

Waste Depth 

____ Inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

S"u77-1- of- ~ tL spv 12- op 

S. ""f:ov,o bkfz.y o..f- u, s . 
HA~ 1>~ r E:JZ.• y 

""'(pOO ~. So~-n+ o~ EtzM. 

"t1zAJL.~. 

,,.._,,, 10 M W EST O +- .SA-nf"LE 

l.D C . 

Sampling Notes (Sample Recovery, Refusal, Observations) 

A~ ?jq::\/tDIJSL'( 'l>I> 1U'fl..~?:b) 

~ TZA7>e:t> I Vc:-A/ ~ (. ~ y 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

$AND 1 5 IL "TY , LI Gt Hr ?> f!o1,,u µ 
1 

>Drt -g -;z.t,o r 5 

Sample ID/Time >CfZ.-"P(ZT JI - OO~Q {Lf03 

Bottles Filled / (--tAc.lo/lJ z I PL t>IL 
_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~circle) 

_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y /~circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Field Dup Y /~circle) Analyses ______________ _ 

Field Dup sample 10 ______ _ 

Signature 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 
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 Sieve Sample Laboratory Report 



r..L!!a~c ........ 
<UI" II 

Sieve Anal)!sis Summa!:)! 
Client Name: Environmental Resources Management 
Job Number: 807-004 

Project: US Mag RI FS (#0132320) 

Data Summary 

~ N ..... 0 - M ~ 
0 0 0 .... - - .... 
0 0 0 0 0 0 0 

I I I I I I I - .... .... .... .... - -.... - .... - .... - -Sieve it: ct: it: it: it: it: ct: 
Size D.. D.. D.. D.. D.. a. D.. 

I I I I I I I 

it: it: it: 0::: 0::: it: 0::: 
0 0 0 0 0 0 0 
u, u, u, u, u, u, u, 

Passini ,%1 
3/4" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1/2" 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

#4 96.0 99.5 95.7 99.5 100.0 99.2 100.0 

#10 81.5 98.5 78.8 98.2 100.0 97.7 100.0 

#40 63.3 96.3 65.2 94.7 99.4 91.9 99.5 

#50 60.4 95.3 63.1 93.9 99.0 90.5 99.3 

#60 58.0 94.1 61.5 92.2 98.5 88.9 98.9 

Procedures 
In general, the procedures found in ASTM C136 were followed, with the 
exeption of the following: 
1. The samples were dried at 80°C for a minimum of 24 hours and/or until 
constant mass was achieved. 

Prepared By: '% -z;,,,,/~ 

II) 
0 
0 

I .... .... 
it: 
D.. 

I 

0::: 
0 
u, 

100.0 

100.0 

94.4 

83.1 

75.9 

75.0 

73.6 



Client Name: Lab # 8953
Job Number: Date Sampled: 3/31/2014

Project: Time Sampled: 9:53 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 20.0 4.04 4.0 96.0

#10 71.6 14.48 18.5 81.5
#40 89.9 18.18 36.7 63.3
#50 14.3 2.89 39.6 60.4
#60 12.1 2.45 42.0 58.0

Total - #60 286.7 57.97 100.0 0.0
Total 494.6 100.00

Pan #: Z2
Wet Weight: 987.8
Dry Weight: 957.9 Dry Weight After Wash: 833.1

Weight of Water: 29.9 Weight -#200 Washed: 124.8
Pan Weight: 463.2 Weight -#60 Pan: 161.9

Water Content: 6.0%
Weight of Dry Soil 494.7 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI11-004



Client Name: Lab # 8953
Job Number: Date Sampled: 3/31/2014

Project: Time Sampled: 10:24 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 1.6 0.47 0.5 99.5

#10 3.7 1.08 1.5 98.5
#40 7.4 2.16 3.7 96.3
#50 3.6 1.05 4.7 95.3
#60 3.8 1.11 5.9 94.1

Total - #60 323.1 94.14 100.0 0.0
Total 343.2 100.00

Pan #: Z5
Wet Weight: 847.1
Dry Weight: 805.7 Dry Weight After Wash: 534.4

Weight of Water: 41.4 Weight -#200 Washed: 271.3
Pan Weight: 462.2 Weight -#60 Pan: 51.8

Water Content: 12.0%
Weight of Dry Soil 343.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI11-002



Client Name: Lab # 8953
Job Number: Date Sampled: 3/31/2014

Project: Time Sampled: 10:56 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 23.7 4.34 4.3 95.7

#10 92.1 16.86 21.2 78.8
#40 74.3 13.60 34.8 65.2
#50 11.4 2.09 36.9 63.1
#60 8.9 1.63 38.5 61.5

Total - #60 335.7 61.47 100.0 0.0
Total 546.1 100.00

Pan #: B2
Wet Weight: 954.1
Dry Weight: 919.0 Dry Weight After Wash: 780.6

Weight of Water: 35.1 Weight -#200 Washed: 138.4
Pan Weight: 372.9 Weight -#60 Pan: 197.3

Water Content: 6.4%
Weight of Dry Soil 546.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI11-007



Client Name: Lab # 8953
Job Number: Date Sampled: 3/31/2014

Project: Time Sampled: 11:24 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 1.6 0.49 0.5 99.5

#10 4.3 1.33 1.8 98.2
#40 11.3 3.49 5.3 94.7
#50 2.6 0.80 6.1 93.9
#60 5.5 1.70 7.8 92.2

Total - #60 298.8 92.19 100.0 0.0
Total 324.1 100.00

Pan #: Z1
Wet Weight: 822.8
Dry Weight: 789.3 Dry Weight After Wash: 696.6

Weight of Water: 33.5 Weight -#200 Washed: 92.7
Pan Weight: 465.4 Weight -#60 Pan: 206.1

Water Content: 10.3%
Weight of Dry Soil 323.9 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI11-010



Client Name: Lab # 8953
Job Number: Date Sampled: 3/31/2014

Project: Time Sampled: 11:50 AM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 0.1 0.02 0.0 100.0
#40 2.5 0.61 0.6 99.4
#50 1.3 0.32 1.0 99.0
#60 2.1 0.51 1.5 98.5

Total - #60 403.9 98.54 100.0 0.0
Total 409.9 100.00

Pan #: BW
Wet Weight: 833.9
Dry Weight: 791.3 Dry Weight After Wash: 435.3

Weight of Water: 42.6 Weight -#200 Washed: 356.0
Pan Weight: 381.3 Weight -#60 Pan: 47.9

Water Content: 10.4%
Weight of Dry Soil 410.0 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI11-011



Client Name: Lab # 8953
Job Number: Date Sampled: 3/31/2014

Project: Time Sampled: 12:51 PM
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 2.8 0.75 0.8 99.2

#10 5.9 1.59 2.3 97.7
#40 21.2 5.72 8.1 91.9
#50 5.4 1.46 9.5 90.5
#60 5.7 1.54 11.1 88.9

Total - #60 329.9 88.95 100.0 0.0
Total 370.9 100.00

Pan #: PA3
Wet Weight: 804.4
Dry Weight: 745.8 Dry Weight After Wash: 504.0

Weight of Water: 58.6 Weight -#200 Washed: 241.8
Pan Weight: 375.3 Weight -#60 Pan: 88.1

Water Content: 15.8%
Weight of Dry Soil 370.5 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI11-013



Client Name: Lab # 8953
Job Number: Date Sampled: 3/31/2014

Project: Time Sampled: 13:14
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 0.0 0.00 0.0 100.0

#10 0.1 0.03 0.0 100.0
#40 1.9 0.49 0.5 99.5
#50 0.8 0.21 0.7 99.3
#60 1.4 0.36 1.1 98.9

Total - #60 382.9 98.91 100.0 0.0
Total 387.1 100.00

Pan #: B1
Wet Weight: 827.6
Dry Weight: 760.7 Dry Weight After Wash: 400.5

Weight of Water: 66.9 Weight -#200 Washed: 360.2
Pan Weight: 374.0 Weight -#60 Pan: 22.7

Water Content: 17.3%
Weight of Dry Soil 386.7 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI11-014



Client Name: Lab # 8953
Job Number: Date Sampled: 3/31/2014

Project: Time Sampled: 14:03
Sample Location:

Wt. Ret. % Ret
Cumulative 

% Ret.
% Pass Target Pass/ Fail

1/2" 0.0 0.00 0.0 100.0
#4 29.7 5.55 5.6 94.4

#10 60.5 11.31 16.9 83.1
#40 38.6 7.21 24.1 75.9
#50 4.8 0.90 25.0 75.0
#60 7.7 1.44 26.4 73.6

Total - #60 393.7 73.59 100.0 0.0
Total 535.0 100.00

Pan #: DC
Wet Weight: 878.9
Dry Weight: 840.9 Dry Weight After Wash: 719.0

Weight of Water: 38.0 Weight -#200 Washed: 121.9
Pan Weight: 305.8 Weight -#60 Pan: 271.8

Water Content: 7.1%
Weight of Dry Soil 535.1 Tested By: C. Schwendiman

Reviewed By: S. Winkelman

US Mag RI FS (#0132320)

Sieve Analysis - ASTM C 136

Environmental Resources Management
807-004

SCR-PRI11-005
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Technical Memorandum Environmental 
Resources 
Management  

7272 E. Indian School Road 
Suite 100 
Scottsdale, AZ 8251 
(480) 998-2401 
(480) 424-1818 (fax) 

 

A member of the Environmental 
Resources Management Group 

To: Ken Wangerud, USEPA   

From: Lonnie Mercer, ERM 
Kevin Lundmark, ERM 

 

Cc: David Gibby, US Magnesium 
David Abranovic, ERM 

  

Date: DRAFT 17 April 2014  

Subject: Landfill Geophysical Survey Results  

INTRODUCTION 

This Technical Memorandum has been prepared by Environmental 
Resources Management (ERM) to present the results of the geophysical 
survey completed at the US Magnesium landfill on 5 and 6 March 2014.  
The geophysical survey was performed as described in the Landfill 
Geophysical Survey Test Plan, Revision 1, January 2014 (Test Plan) which was 
incorporated as Attachment 11I to the USEPA Phase 1A Remedial 
Investigation Sampling and Analysis Plan to Identify Chemicals of Potential 
Concern in Soils, Sediment, Solid Waste, Water and Air, and Receptor Surveys, 
Revision 0 for PRI Areas 2 and 8 through 17 (Phase 1A RI SAP) on 14 
February 2014. 

As described in the Phase 1A RI SAP and the Test Plan, the objectives of 
the landfill geophysical survey are to: 

1. Characterize the depth of waste material in the landfill; 

2. Identify the presence of large metal objects, cast material, or other 
debris that would be likely to result in refusal during subsurface 
sampling within the landfill; 

3. Locate subsurface sampling locations where it is most likely to be 
able to fully penetrate the waste without encountering refusal; and 

4. Evaluate trenching versus drilling methods for obtaining 
subsurface samples within the landfill for chemical analysis to 
identify chemicals of potential concern (COPCs). 

 



 
P A G E  2  

GEOPHYSICAL SURVEY PERFORMED 

An electrical resistivity survey was performed at the Landfill on 5 and 6 
March 2014 by GeoStrata Engineering and Geosciences (GeoStrata) of 
Bluffdale, Utah under subcontract to ERM.  A photograph log from the 
survey is included as Attachment 1 to this memo and GeoStrata’s report 
Electrical Resistivity Study at US Magnesium Landfill, Tooele County, Utah – 
Revised, April 8, 2014 is included as Attachment 2.  

The survey locations are shown on Figure 1 and includes four resistivity 
survey lines (A – A’ through D – D’). Lines A – A’ through C –C’ were 
performed to screen boring locations identified in the Phase 1A RI SAP. 
Transect D – D’ was performed to confirm the location of a former 
diversion ditch beneath the landfill.  The survey was performed in 
accordance with the Test Plan and ASTM International, formerly known 
as the American Society for Testing and Materials (ASTM), Standard G57-
06 Standard Test Method for Field Measurement of Soil Resistivity Using the 
Wenner Four-Electrode Method (ASTM International 2012). Each resistivity 
line included 56 electrodes spaced at equal intervals (Wenner array). 

A detailed description of the resistivity survey and associated data 
processing is provided in Attachment 2. 

DEVIATIONS FROM TEST PLAN 

There were no significant deviations from the Test Plan.  Minor deviations 
from the Test Plan include the following: 

• Resistivity survey line A – A’ was adjusted in the field based on 
ground conditions to avoid a topographic depression which would 
have confounded resistivity data reduction and interpretation (see 
Photograph 1). 

• Resistivity survey lines B – B’ and C – C’ were adjusted in the field 
to better agree with the former ditch alignment (as visible on the 
north and southeast edges of the landfill) and to help avoid the 
break in slope at the landfill face. 

• Resistivity survey line D – D’ was adjusted based on ground 
conditions to avoid large gravel piles on the landfill surface which 
would have confounded resistivity data reduction and 
interpretation (see Photograph 9) and to locate the line on the top of 
the landfill instead of the landfill face.   



 
P A G E  3  

• Resistivity data processing was performed using EarthImager 2D 
software instead of RES2DINV software.  These software packages 
are nearly identical. 

All field adjustments to survey lines were reviewed and approved by 
USEPA’s oversight contractor who was present for the duration of survey 
activities. 

RECOMMENDED INVESTIGATION METHODS 

The survey identified the depth to native soil material (and thickness of 
waste in the landfill) to be approximately 25 feet at all survey locations.  
The survey also confirmed that subsurface materials present within the 
landfill are heterogeneous, which is consistent with waste disposal 
practices visible at the active portions of the landfill.  Based on the depth 
and heterogeneity of the landfill, trenching is considered infeasible for 
obtaining the subsurface samples within the landfill for chemical analysis 
to identify COPCs as required by the Phase 1A RI SAP. ERM recommends 
that subsurface sampling within the landfill be performed using a sonic 
drill rig.  Sonic drilling was selected as the most likely methodology to 
penetrate the waste expected within the landfill. 

RECOMMENDED DRILLING LOCATIONS 

Based on the resistivity survey results, the following minor adjustments 
are recommended for each of the three subsurface solids sampling 
locations identified for PRI2 in the Phase 1A RI SAP: 

• PRI2-006 should be moved 11 feet to the west to a location on the 
resistivity survey line survey line A – A’ and to avoid an electrical 
resistivity anomaly identified near the ground surface 

• PRI2-009 should be moved 44 feet to the southeast to a location on 
the projected ditch alignment (survey line B – B’) and away from 
the break in slope on the landfill surface. 

• PRI2-014 should be moved 23 feet to the northwest to a location on 
the projected ditch alignment (survey line C – C’) where the 
resistivity profile extends to the landfill-native soil interface. 

The SAP sampling locations and proposed modified sampling locations 
are shown on Figure 1.  The coordinates for the modified sampling 
locations are provided below and are included in the Record of 
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UFPQAPP-SAP Modification Form 14-C-2, which is Attachment 3 to this 
memo. 

Proposed Modified Landfill Drilling/Sampling Locations 
 

Location ID Northing Easting 

PRI2-006 4531299.0 354362.7 

PRI2-009 4531374.9 354459.8 

PRI2-014 4531264.3 354607.5 
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ATTACHMENTS 

Figure 1 Landfill Geophysical Survey Lines and Proposed 
Boring Locations 

Attachment 1 Photograph Log 

Attachment 2 GeoStrata Report: Electrical Resistivity Study at US 
Magnesium Landfill, Tooele County, Utah – Revised, 
April 8, 2014 

Attachment 3 Record of SAP Modification Form 14-C-2 
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Photograph: 1 View of transect A-A’ (looking east). The surficial depression that caused the 

transect location to be modified is to the right of the workers in the photograph. 
Location: Transect A-A’ 
Date: 3/5/14 ERM US Magnesium  

Tooele County, Utah 

 

 
Photograph: 2 View of southeast end of transect C-C’ (looking southeast). The former diversion 

ditch is visible in the background. 
Location: Transect C-C’ 
Date: 3/5/14 ERM US Magnesium  

Tooele County, Utah 



 
Photograph: 3 View of transect C-C’ (looking northwest). 

Location: Transect C-C’ 
Date: 3/5/14 ERM US Magnesium  

Tooele County, Utah 

 

 
Photograph: 4 View of an electrode, a communications cable, and a measuring tape that are part 

of the electrical resistivity field equipment. 
Location: Transect C-C’ 
Date: 3/5/14 ERM US Magnesium  

Tooele County, Utah 



 
Photograph:  5 View of the southeast end of transect B-B’ (looking southeast). 

Location: Transect B-B’ 
Date: 3/6/14 ERM US Magnesium  

Tooele County, Utah 

 

 
 
 
 
 
 
 
 

Photograph: 6 View of transect B-B’ (looking northwest). 

Location: Transect B-B’ 
Date: 3/6/14 ERM US Magnesium  

Tooele County, Utah 



 
Photograph: 7 View of northwest end of transect B-B’ (looking northwest). 

Location: Transect B-B’ 
Date: 3/6/14 ERM US Magnesium  

Tooele County, Utah 

 

 
Photograph: 8 View of the former diversion ditch off the north flank of the landfill where it is 

connected to the main wastewater ditch (looking northwest). The t-post in the 
foreground shows alignment of transect B-B’ with the former diversion ditch. 

Location: Former Diversion Ditch 
Date: 3/6/14 ERM US Magnesium  

Tooele County, Utah 



 
Photograph: 9 View of transect D-D’ (looking northeast). 

Location: Transect D-D’ 
Date: 3/6/14 ERM US Magnesium  

Tooele County, Utah 

 

 
Photograph: 10 View of transect D-D’ (looking southwest). 

Location: Transect D-D’ 
Date: 3/6/14 ERM US Magnesium  

Tooele County, Utah 

 



 
 

 

 

 

 

 

Attachment 2 
GeoStrata Report: Electrical Resistivity Study at 
US Magnesium Landfill, Tooele County, Utah – 
Revised, April 8, 2014 

  



 
 
 
 
 
 
 
 
 
 
 
 
 

 
Engineering & Geosciences 

14425 South Center Point Way Bluffdale, Utah 84065 
Phone (801) 501-0583 | Fax (801) 501-0584 

 
 
 

 
 

Electrical Resistivity Study at US Magnesium Landfill 
Tooele County, Utah-Revised 

 
GeoStrata Job No. 807-005 

 
April 8, 2014 

 
 

 
 
 

Prepared for: 
 

ERM 
102 West 500 South , Suite 650 

Salt Lake City, Utah 84101 
 

Attn: Mr. Kevin Lundmark 
 



r.. ~ ~ C 1 .. ,,.1,,. Engineering & Geosciences 14425 South Center Point Woy Bluffda le, Utah 84065 
... V..,11 W T:(801)501-0583-F:(801)501-0584 

Prepared for: 

ERM 
Mr. Kevin Lundmark 
102 West 500 South, Suite 650 
Salt Lake City, Utah 84101 

Electrical Resistivity Study at US Magnesium Landfill - Revised 
Tooele County, Utah 
GeoStrata Job No. 807-005 

Prepared by: 

GeoStrata 
14425 South Center Point Way 
Bluffdale, Utah 84065 
(801) 501-0583 

April8,2014 

Reviewed by: 

---==--=======i'-!am~A~lb~;~p=~.E=.,;~.G~.~;;;::_.__ 

Principal 



 

Copyright © 2014, GeoStrata i R807-005 Revised Report Draft 

 

TABLE OF CONTENTS 

1.0 EXECUTIVE SUMMARY .................................................................................................................. 1 

2.0 INTRODUCTION ................................................................................................................................. 12 

2.1 PURPOSE AND SCOPE OF WORK .............................................................................................. 12 

2.2 PROJECT DESCRIPTION ............................................................................................................. 18 

3.0 METHOD OF STUDY ............................................................................................................................ 5 

3.1 FIELD EQUIPMENT........................................................................................................................ 5 

3.2 DATA ACQUISITION ..................................................................................................................... 5 

3.3 DATA PROCESSING ....................................................................................................................... 6 

4.0 RESULTS AND DISCUSSION .............................................................................................................. 7 

4.1 ELECTRICAL RESISTIVITY SURVEY RESULTS NEAR PROPOSED BORING PRI02-006 .... 7 

4.2 ELECTRICAL RESISTIVITY SURVEY RESULTS NEAR PROPOSED BORING PRI02-009 .... 8 

4.3 ELECTRICAL RESISTIVITY SURVEY RESULTS NEAR PROPOSED BORING PRI02-014 .... 9 

5.0 CONCLUSIONS .................................................................................................................................... 10 

6.0 LIMITATIONS ...................................................................................................................................... 11 

 
 
 
APPENDICES 

 
Appendix A Plate A-1 ................................Site Vicinity Map  

Plate A-2 ................................Site Exploration Map 
Plate A-3 ................................Wenner Array Example 
 

Appendix B    Plates B-1 through B-4 ...........Electrical Resistivity Model and  
  Interpretation 
 
  Plate B-5 .................................Typical Electrical Resistivity Values 
  Plate B-6 .................................GPS Data Points 
 
   

 



 

Copyright © 2014, GeoStrata 1 R807-005 Revised Report Draft 
 

1.0 EXECUTIVE SUMMARY 

This report presents the results of our electrical resistivity study conducted in accordance with 
our proposal signed February 10, 2014. The scope of work included collecting four electrical 
resistivity profiles atop the active landfill at U.S. Magnesium (Plate A-1). The purpose for the 
investigation was to evaluate where subsurface boring will most likely able to fully penetrate the 
landfill without encountering any large metal objects. Fieldwork for this project was conducted 
by qualified geologists from GeoStrata on March 5th & 6th, 2014. 
 
GeoStrata used the AGI SuperSting R1 with Swift box to conduct the electrical resistivity studies 
at the subject site.  The R1 system consists of the SuperSting, the Swift box, a communication 
cable, and 56 18-inch stainless steel electrodes. GeoStrata personnel used a laptop loaded with 
EarthImager 2D software for onsite data processing.  GeoStrata used a handheld Trimble GeoXH 
GPS to record the end points and midpoints of each line.   
 
GeoStrata used the software program EarthImager 2D developed by AGI to process the resistivity 
data.  After the initial inversion the quality of the data was assessed using the data misfit 
histogram feature in EarthImager.  GeoStrata used a threshold of 40% to remove poorly fit data 
points.  GeoStrata decided to use this value based on experience and professional judgment 
because we expect to have noisy or highly variable data in this study.  After the poorly fit data 
were removed the data was inverted again and this is the final model of the subsurface presented 
as part of this project in Plates B-1 through Plate B-4.   
 
GeoStrata conducted four electrical resistivity surveys in the vicinity of the three proposed boring 
locations.  The results of the surveys identified the landfill layer with an average resistivity value 
of approximately 30 ohm-m, with numerous electrical anomalies ranging up to 8000 ohm-m.  
The anomalies vary in magnitude and size.  The material beneath the landfill layer has an average 
resistivity value of approximately 0.1 ohm-m.   
 
There is a resistivity anomaly that spatially correlates with the projected location of the ditch on 
line D-D’ (Plate B-4).  It is GeoStrata’s opinion that this anomaly likely represents the ditch as it 
became filled in with landfill material. 
 
GeoStrata recommends that the proposed boring PRI2-006 be moved approximately 10 ft to the 
west on a bearing of 255°.  It should be noted that survey line A-A’ was moved approximately 10 
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ft north to avoid a depression on the ground surface of the landfill.   The remaining borings do 
not appear to have significant high or low electrical resistivity anomalies in their vicinity. 
 
 
 
NOTICE: This executive summary is not intended to replace the report of which it is part and should not be used 
separately from the report. The executive summary is provided solely for purposes of overview. The executive 
summary omits a number of details, any one of which could be crucial to the proper application of this report. 
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2.0 INTRODUCTION 

2.1 PURPOSE AND SCOPE OF WORK 

This report presents the results of our electrical resistivity study conducted in accordance with 
our proposal signed February 10, 2014. The scope of work included collecting four electrical 
resistivity profiles atop the active landfill at U.S. Magnesium (Plate A-1). The purpose for the 
investigation was as follows: 
 

1. Characterize the depth of waste material in the landfill; 
 
 2. Identify the presence of large metal objects, cast material, or other debris that would be 
 likely to result in refusal during subsurface sampling within the landfill; 
 

3. Locate subsurface sampling locations where it is most likely to be able to fully                           
penetrate the waste without encountering refusal; and 
 
4. Evaluate trenching versus drilling methods for obtaining subsurface samples within the 
landfill for chemical analysis to identify chemicals of potential concern (COPCs). 

 
 
Fieldwork for this project was conducted by qualified geologists from GeoStrata on March 5th & 
6th, 2014. 
 
The recommendations contained in this report are subject to the limitations presented in the 
Limitations section of this report (Section 5.0).  
 

2.2 PROJECT DESCRIPTION  

The US Magnesium facility is located in Tooele County, Utah approximately 12 miles north of 
Interstate 80.  US Magnesium operates an active landfill that is approximately 20-25 ft thick.  
GeoStrata recommended utilizing the electrical resistivity method for this project because of the 
landfill depth, anticipated variation within the landfill layer and the potential influence this 
variability would have on other geophysical methods.  Electrical resistivity collects hundreds of 
data points in the shape of an inverted pyramid beneath the survey line.  The large number of data 
points increases the probability that the geophysical model reasonably represents the subsurface.  
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GeoStrata personnel conducted the surveys in close proximity to the proposed boring locations to 
assess the feasibility of advancing a boring through the landfill layer. 
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3.0 METHOD OF STUDY 

3.1 FIELD EQUIPMENT 

As previously noted, field investigations were completed at the subject site on March 5th & 6th, 
2014.  GeoStrata used the AGI SuperSting R1 with Swift box to conduct the electrical resistivity 
studies at the subject site.  The R1 system consists of the SuperSting, the Swift box, a 
communication cable, and 56 18-inch stainless steel electrodes. GeoStrata personnel used a 
laptop loaded with EarthImager 2D software for onsite data processing.  GeoStrata used a 
handheld Trimble GeoXH GPS to record the end points and midpoints of each line.  Plate B-6 
contains all of the GPS recorded as part of this project.  
 

3.2 DATA ACQUISITION  

Electrical resistivity data was acquired following the methodology outlined in the American 
Society for Testing and Materials (ASTM), standard G57-06 Standard Test Method for Field 
Measurement of Soil Resistivity Using the Wenner Four-Electrode Method (ASTM International 
2012).  Previous to conducting field studies at the subject site, GeoStrata personnel created a 
command file that describes the survey parameters to be used for the surveys.  GeoStrata used 
AGI SuperSting Administrator command creator software to create the command file and upload 
it to the R1.  GeoStrata decided to use a Wenner array based on our understanding of the scope of 
the project and the benefits of this type of array.  The Wenner array uses equally spaced 
electrodes and typically is good at resolving vertical variations in the subsurface.  Plate A-3 
shows the typical electrode geometry for a Wenner array where current is injected into the 
subsurface via the exterior electrodes and then voltage is measured at the interior electrodes.  
GeoStrata used an electrode spacing of 5 ft which results in a theoretical maximum depth of 
investigation according to the manufacturer of 9.3 x the electrode spacing or approximately 46.5 
ft.  This spacing was chosen based on the project goals of imaging the landfill layer, and the 
depth of the landfill/native soil boundary. 
 
GeoStrata used the GeoXH to navigate to the proposed boring locations.  Once the proposed 
boring location was staked, measuring tapes were pulled in a line so that the stakes could be 
placed at 5 ft. intervals.  The stakes were driven a minimum of 6 inches into the soil to ensure 
adequate coupling with the soil.  Next the communication cable was connected to the electrodes 
with rubber bands.  The communication cable then was plugged into the Swift unit.  The Swift 
and the SuperSting are connected via the electrode cables.  A 12 volt car battery was used as the 
power source for the survey. 
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Previous to starting the survey a contact resistance test which measures the resistivity of each 
cable/stake and stake/soil connection was completed for each stake location.  This test is used to 
provide an assessment of the connection between the electrodes and cabling system.  The contact 
resistance test only indicated a poor connection between the cable and stake at two locations.  
Both times the connection issue was the result of the rubber band blocking the contact between 
the stake and the electrode cable. 
 
After completing the contact resistance test the resistivity survey was initiated.  Each survey took 
approximately 90 minutes to complete.  Upon completing the survey the data was downloaded 
and reviewed using the EarthImager 2D program.  In this initial review of the data, GeoStrata 
was checking to ensure that a high percentage (>80%) of the 495 programmed data points were 
actually recorded and reviewing the range of resistivity values recorded.  All of the survey lines 
collected as part of this study met GeoStrata’s standards for initial data quality.  
 

3.3 DATA PROCESSING 

GeoStrata used the software program EarthImager 2D developed by AGI to process the resistivity 
data.  Upon opening each file in EarthImager a smooth model inversion is run for a quick look at 
a model for the data.  After the initial inversion the quality of the data was assessed using the 
data misfit histogram feature in EarthImager.  This feature plots the absolute value of the 
difference between the calculated and the measured data to the measured data (apparent 
resistivity).  In general, any data with a relative misfit larger than 50% is considered a poor fit 
and should be removed.  GeoStrata used a threshold of 40% to remove poorly fit data points.  
GeoStrata decided to use this value based on experience and professional judgment because we 
expect to have noisy or highly variable data in this study.  After the poorly fit data were removed 
the data was inverted again and this is the final model of the subsurface presented as part of this 
project in Plates B-1 through Plate B-4.   
 
GeoStrata made the following assumptions for the data processing and modeling portion of this 
project: the original ground surface beneath the landfill was relatively flat, the landfill layer is 20-
25 ft thick, the landfill consists of a combination of soils and man-made materials, and measured 
resistivity values may be highly variable in magnitude (ohm-m) and spatially.    
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4.0 RESULTS AND DISCUSSION 

4.1 ELECTRICAL RESISTIVITY SURVEY RESULTS NEAR PROPOSED BORING 
PRI2-006 

Plate A-2 shows the location of the survey line associated with the proposed boring PRI2-006.  
Field work associated for survey line A-A’ was conducted at the subject site on March 5th.  The 
center point of the survey was placed approximately 10 ft to the north of the proposed boring in   
order avoid a topographic depression which could potentially make data reduction problematic.  
Plate B-1a shows the measured apparent resistivity values recorded by the R1 system, these 
values are then adjusted for depth to produce calculated apparent resistivity values.  The 
calculated apparent resistivity values are the data used in the inversion process to create the final 
model (Plate B-1b).  GeoStrata made the decision to remove noisy data points using the 
methodology and criteria outlined in section 3.3 of this report, resulting in a final model with an 
RMS error of 12.77%.  The final model presented in Plate B-1b shows a non-unique solution for 
the input data.   
 
GeoStrata estimates that the landfill is approximately 25 ft thick at this location.  The landfill 
layer was defined by the deepest horizontal boundary between low (0.1 ohm-m) and moderate 
resistivity (~30 ohm-m) materials.  The landfill layer has an average resistivity of approximately 
30 ohm-m with several anomalies located throughout the layer.  There are several moderate 
anomalies with values in the range of 200 – 300 ohm-m and one high anomaly near the surface at 
211 ft.  The moderate resistivity anomalies have values that are typical of unconsolidated moist 
silt and sand.  The 3,500 ohm m anomaly near 211 ft marker could be dry or moist sand and 
gravel or possibly a man-made item with similar resistivity properties.   
 
The layer beneath the landfill layer is characterized by very low average resistivity value of 0.1 
ohm-m.  It is GeoStrata’s opinion that the low resistivity values associated with this layer are the 
bi-product of the soil type, or the presence or addition of salts, and groundwater.  
 
There is an anomaly in the landfill layer near the surface of the proposed boring location.  It is 
GeoStrata’s opinion that moving the proposed boring approximately 10 ft to the west on a 
bearing of 255° to avoid the identified resistivity anomalies.        
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4.2 ELECTRICAL RESISTIVITY SURVEY RESULTS NEAR PROPOSED BORING 
PRI2-009 

Plate A-2 shows the location of the survey lines associated with the proposed boring PRI2-009.  
Field work associated with line B-B’ and D-D’ were conducted at the subject site on March 6th.  
Line D-D’ was performed to attempt to detect the location of a historical ditch beneath the 
landfill.  Plate B-2a and B-4a show the measured apparent resistivity values recorded by the R1 
system for these surveys.  The black dots on Plate B-2a and B-4a show the locations of 
measurements used in the inversion process to create the final model (Plate B-2b and 4b).  The 
final model presented in Plate B-2b and Plate B-4b show a non-unique solution for the input 
data.  GeoStrata made the decision to remove noisy data points using the methodology and 
criteria outlined in section 3.3 of this report, resulting in a final model with an RMS error of 
10.76% for line B-B’ and 7.54%  for line D-D’.   
 
GeoStrata estimates that the landfill is approximately 23-25 ft thick at this location.  The landfill 
layer was defined by the deepest horizontal boundary between low (0.1 ohm-m) and moderate 
resistivity (~30 ohm-m) materials.  The landfill layer in both of these survey lines has an average 
resistivity of approximately 30 ohm-m with several anomalies located throughout.  The 
resistivity anomalies in the landfill layer of line B-B’ have significantly higher peak values (4128 
ohm-m) than the resistivity anomalies in line D-D’.   
 
Plate B-4c shows the projected location of the ditch that underlies the landfill.  The projected 
location of the ditch was centered on the line B-B’.  The width of the projection was based on 
measurements made off Google Earth of the exposed ditch south of the landfill.  There is a 
resistivity anomaly that spatially correlates with the projected location of the ditch.  It is 
GeoStrata’s opinion that this anomaly likely represents the ditch as it became filled with landfill 
material. 
 
The layer beneath the landfill layer is characterized by a relatively low average resistivity value 
of 0.1 ohm-m.  It is GeoStrata’s opinion that the low resistivity values associated with this layer 
are the bi-product of the soil type, or the presence or addition of salts, and groundwater.  
 
The proposed boring location is located directly on line B-B’, which is on the edge of the model 
presented in Plate B-2c.  There are no significant anomalies in the upper 14 ft. at this location.  In 
GeoStrata’s opinion the proposed boring location looks to be free of large high or low electrical 
resistivity anomalies.   
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4.3 ELECTRICAL RESISTIVITY SURVEY RESULTS NEAR PROPOSED BORING 
PRI2-014 

Plate A-2 shows the location of the survey lines associated with the proposed boring PRI2-014.  
Field work associated with line C-C’ was conducted at the subject site on March 5th.  The survey 
was not centered over the proposed boring location in order to avoid running half of the survey 
down the face of the landfill.  Plate B-3a shows the measured apparent resistivity values recorded 
by the R1 system for these surveys.  The black dots on Plate B-3a show the locations of 
measurements used in the inversion process to create the final model (Plate B-3b).  Noisy data 
points were removed using the methodology and criteria outlined in section 3.3 of this report.  
The final model presented in Plate B-3b show a non-unique solution for the input data.  
GeoStrata made the decision to remove noisy data points using the methodology and criteria 
outlined in section 3.3 of this report, resulting in a final model with an RMS error of 9.18% for 
line C-C’.   
 
GeoStrata estimates that the landfill is approximately 25 ft thick at this location. The landfill 
layer was defined by the deepest horizontal boundary between low (0.1 ohm-m) and moderate 
resistivity (~30 ohm-m) materials The landfill layer in the vicinity of this survey line has an 
average velocity of approximately 30 ohm-m with several anomalies located throughout.  The 
anomalies in the landfill layer of line C-C’ have significantly higher peak values (8347 ohm-m) 
than the peaks identified in the other lines.  
 
The layer beneath the landfill layer is characterized by very low average resistivity value of 0.1 
ohm-m.  It is GeoStrata’s opinion that the low resistivity values associated with this layer are the 
bi-product of the soil type, or the presence or addition of salts, and groundwater.  
 
There are no significant anomalies in the upper 12 ft. at this location.  In GeoStrata’s opinion the 
proposed boring location looks to be free of large high or low electrical resistivity anomalies.   
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5.0 CONCLUSIONS 

This report presents the results of our electrical resistivity study at the landfill on US Magnesium 
property in Tooele County, Utah.  GeoStrata was tasked to evaluate the feasibility of drilling 
through the landfill layer at the subject site.  GeoStrata conducted four electrical resistivity 
surveys in the vicinity of the three proposed boring locations.  The results of the surveys 
identified the landfill layer with an average resistivity values of approximately 30 ohm-m, with 
numerous anomalies ranging up to 8000 ohm-m.  The electrical anomalies with in the landfill 
layer vary in magnitude and size.  The material beneath the landfill layer has an average 
resistivity value of approximately 0.1 ohm-m.    
 
There is a resistivity anomaly that spatially correlates with the projected location of the ditch on 
line D-D’ (Plate B-4).  It is GeoStrata’s opinion that this anomaly likely represents the ditch as it 
became filled in with landfill material. 
 
GeoStrata recommends that the proposed boring PRI2-006 be moved approximately 10 ft to the 
west on a bearing of 255°.  It should be noted that survey line A-A’ was moved approximately 10 
ft north to avoid a steep depression.   The remaining borings do not appear to have significant 
high or low electrical resistivity anomalies in their vicinity. 
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6.0 LIMITATIONS 

The data presented in this report are based on limited field exploration. The subsurface data used 
in the preparation of this report were obtained from the geophysical surveys made for this 
investigation. The geophysical method used in this study is an indirect method for identifying the 
soil properties. As with all indirect methods of investigation, professional opinions and 
assessments must be made and some variances between our assessments and actual subsurface 
conditions should be anticipated. If any conditions are encountered at this site that are different 
from those described in this report, our firm should be immediately notified so that we may make 
any necessary revisions to recommendations contained in this report.   
 
This report was prepared in accordance with the generally accepted standard of practice at the 
time the report was written. No warranty, expressed or implied, is made. 
 
We appreciate the opportunity to be of service on this project. Should you have any questions 
regarding the report or wish to discuss additional services, please do not hesitate to contact us at 
your convenience at (801) 501-0583. 
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U.S. Magnesium ER Survey 
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Electrical Resistivity Model and Interpretation for 006 

Plate       
B-1 

Approximate SAP location of PRI2-006 

Landfill layer ~ 25 ft 

Highly resistive anomaly 
(3500 ohm-m) 

Native Soils 

Landfill layer has resistivity values ranging from 0.1 to 3600 ohm-m 
Native Soils have an average resistivity value of  0.1 ohm-m 

A A’ 

a) 

b) 

c) 

Landfill layer has average resistivity value of ~ 30 ohm-m and maximum resistivity of  3600 ohm-m 



Copyright GeoStrata , 2014 

Landfill layer ~ 23 ft 

Native soils 

SAP  location of PRI2-009 

Landfill layer has average resistivity value of ~ 30 ohm-m and maximum resistivity of  4100 ohm-m 

Native Soils have an average resistivity value of  0.1 ohm-m 

Highly resistive anomalies 
(4100 ohm-m) 

Plate       
B-2 

ERM 
U.S. Magnesium ER Survey 
Project Number: 807-005 
 

Electrical Resistivity Model and Interpretation for 009  

B B’ 

Approximate intersection of D to D’ 

a) 

b) 

c) 
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U.S. Magnesium ER Survey 
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Electrical Resistivity Model and Interpretation for 014  

Plate       
B-3 

SAP location of PRI2-014 

Native Soils have an average resistivity value of  0.1 ohm-m 

Landfill layer has average resistivity value of ~ 30 ohm-m and maximum resistivity of  8300 ohm-m 

Landfill layer ~ 25 ft 

Native soils Highly resistive anomaly 
(8300 ohm-m) 

C C’ 

a) 

b) 

c) 



ERM 
U.S. Magnesium ER Survey 
Project Number: 807-005 
 

Copyright GeoStrata , 2014 

Electrical Resistivity Model and Interpretation for 009  

Plate       
B-4 

Approximate intersection of B to B’ 

Landfill layer ~ 25 ft 

Native soils 

Landfill layer has resistivity values ranging from 0.1 to 4100 ohm-m 
Native Soils have an average resistivity value of  0.1 ohm-m 

Landfill layer has average resistivity value of ~ 30 ohm-m and maximum resistivity of  1700 ohm-m 

D D’ 

a) 

b) 

c) 

Projected Ditch 
Location 

GeoStrata estimate of ditch 
location 

Projected Ditch Location 



ERM 
U.S. Magnesium ER Survey 
Project Number: 807-005 
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Electrical Resistivity Values 

Plate       
B-5 

Typical Resistivity Values 

M.H. Loke, 1991, Electrical Imaging surveys for environmental and engineering studies. Heritage Geophysics. 
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GPS Data Points 

Plate       
B-6 

Northing Easting Elevation ID NAME ATTRIBUTES GPSTIME

4531357.275 354482.75 1293.193 4 Point_generic 009-Center 03/06/14 09:38:46pm

4531361.382 354470.164 1294.87 9 Point_generic 009P -Center 03/06/14 06:01:25pm

4531398.155 354491.655 1290.854 14 Point_generic 009P-S1 03/06/14 05:59:11pm

4531326.311 354449.215 1294.385 19 Point_generic 009P-S56 03/06/14 06:03:30pm

4531382.822 354449.516 1291.676 24 Point_generic 009-S1 03/06/14 09:49:24pm

4531380.491 354452.053 1292.418 29 Point_generic 009-S3 03/06/14 09:53:10pm

4531378.763 354454.354 1292.548 34 Point_generic 009-S5 03/06/14 09:54:14pm

4531376.858 354456.821 1292.274 39 Point_generic 009-S7 03/06/14 09:55:16pm

4531373.195 354461.648 1292.603 44 Point_generic 009-S11 03/06/14 09:56:12pm

4531368.475 354467.54 1291.903 49 Point_generic 009-S16 03/06/14 09:57:17pm

4531363.901 354473.769 1292.664 54 Point_generic 009-S21 03/06/14 09:58:24pm

4531332.34 354515.226 1291.576 59 Point_generic 009-S56 03/06/14 09:40:38pm

4531301.062 354369.041 1293.224 61 Point_generic P006-S32 03/05/14 06:47:21pm

4531300.15 354364.367 1294.137 65 Point_generic P006 03/05/14 06:33:37pm

4531289.126 354324.012 1293.764 73 Point_generic P006 S1 03/05/14 06:36:33pm

4531300.341 354363.28 1293.001 81 Point_generic P006 S28 03/05/14 06:43:58pm

4531301.062 354369.041 1293.224 89 Point_generic P006-S32 03/05/14 06:47:21pm

4531302.275 354373.652 1292.739 97 Point_generic P006-S35 03/05/14 06:49:14pm

4531303.458 354378.199 1293.123 105 Point_generic P006-S38 03/05/14 06:51:08pm

4531304.539 354383.929 1294.399 113 Point_generic P006-S42 03/05/14 06:52:45pm

4531305.668 354388.473 1293.731 121 Point_generic P006-S45 03/05/14 06:54:29pm

4531307.167 354392.393 1294.039 129 Point_generic P006-S48 03/05/14 06:55:49pm

4531308.446 354399.091 1295.124 137 Point_generic P006-S52 03/05/14 06:57:22pm

4531308.829 354401.87 1294.198 145 Point_generic P006-S54 03/05/14 06:59:08pm

4531309.518 354404.901 1294.214 153 Point_generic P006-S56 03/05/14 07:01:15pm

4531284.158 354580.471 1293.287 161 Point_generic P014-Center-S28 03/05/14 10:17:27pm

4531259.659 354613.389 1293.526 165 Point_generic P014-S1 03/05/14 10:08:41pm

4531261.584 354610.785 1293.276 169 Point_generic P014-S3 03/05/14 10:11:25pm

4531264.211 354607.317 1293.612 173 Point_generic P014-S6 03/05/14 10:12:43pm

4531267.865 354602.528 1293.423 177 Point_generic P014-S10 03/05/14 10:14:00pm

4531270.696 354598.809 1293.307 181 Point_generic P014-S13 03/05/14 10:15:23pm

4531310.196 354545.491 1293.143 185 Point_generic P014-S56 03/05/14 10:21:11pm

Coordinate System: UTM Zone 12 
Datum: WGS84 
Geoid: EMG96 
Units: Meter 
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Draft Phase 1A SAP Attachment 14C-2                                                                                            Section D: Sampling and Analysis 
                                                                                                                                                                                                Revision 0 
US Magnesium NPL Site               August 2013 

Page 1 of 1 

Document Tracking Number: 14C-2-_______ 
 

RECORD OF UFPQAPP-SAP MODIFICATION 
 

INSTRUCTIONS:  This form is required anytime a modification is being made to any worksheets or sections 
for any portion of the Phase 1A SAP, including attachments, tables, figures, and/or SOPs.   

 

Requestor: Kevin Lundmark 

Title: ERM RI Field Task Lead 

Name of Site/Field Event: US Magnesium Phase 1A RI SAP, Revision 0 

Date of Proposed Modification: 17 April 2014 

Modified SAP Section(s): Worksheet 14, Table 14-1 

Describe the Modification: 

Modify surface/subsurface solids sample locations at PRI2 as follows: 
 

Location ID Northing Easting 
PRI2-006 4531299.0 354362.7 
PRI2-009 4531374.9 354459.8 
PRI2-014 4531264.3 354607.5 

 
Justification or Reason for the Modification: 

The modifications to drilling locations are based on the results of the electrical resistivity survey performed at 
the landfill 5 to 6 March 2014. 
 
 
EPA Review/Approval:  ________________________________________Date:  ________________ 

 (RPM or designee) 
 
 

Each approved UFPQAPP-SAP Modification Form will become part of Attachment 17B in the 
Phase 1A Final SAP and also incorporated into the appropriate RI Results Report. A copy is to be 
provided to all recipients identified on SAP Worksheet #3.   
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Kevin Lundmark

From: Wangerud, Ken <wangerud.ken@epa.gov>
Sent: Thursday, April 24, 2014 11:27 AM
To: David Abranovic; Kevin Lundmark
Cc: Catherine D. LeCours (clecours@PWT.COM); Justin Burning; R. David Gibby 

(dgibby@usmagnesium.com); Wangerud, Ken; Howe, Robert; cgilgen@utah.gov
Subject: RE: draft Geophysical Survey TM - US Magnesium RI/FS
Attachments: Att 14C-2-21 - Landfill Drilling EPA acceptable.docx; Att 14C-2-21 - Landfill Drilling EPA 

redline 04242014.docx

David etal: 
  
Thanks to ERM and GeoStrata for this substantial piece of pre‐drilling reconn work. 
  
The EPA accepts the draft landfill survey tech memo, with the following caveats: 

1.       Location for PRI2‐014 should be moved 61 feet (plus/minus 10 feet) to the northwest along the projected ditch 
alignment. The Tech Memo suggests 23 feet; however, the location change being required by the EPA places the 
boring more within the 2‐D spatial array of the geophysical imaging results. 

2.       The EPA is not approving the SAP Modification (adjusted locations) included as Attachment 3.  Instead, ERM 
shall provide a field modification form documenting the “as‐built” coordinates for the adjusted boring locations 
after the field work is complete. ERM should also  attach to the field modification form copies of Plates B‐1, B‐2, 
and B‐3 identifying the ‘as‐built’ boring locations on the “c)” section of each plate. 

3.       Regarding the SAP mod submitted 11March2014 by Kevin Lundmark, I have attached two additional files. 
a.       A “redline” marked up copy of ERM’s original submission – to illustrate the changes proposed by the 

EPA for approval. 
b.      A “clean” copy of a SAP Mod request that the EPA would find approvable.  

4.       EPA fully endorses ERM’s recommendation to collect sub‐landfill samples of the underlying native 
material.  Please advise if you wish to resubmit a SAP‐mod request, or if you’d prefer an EPA‐issued mod. 

  
Please contact CatherineL at PWT or me if you have follow‐up questions. 
_______________________________________ 
Ken Wangerud, Remedial Project Manager 
Superfund Remedial Program 
Office of Ecosystems Protection and Remediation 
USEPA Region 8 - EPR/SR 
1595 Wynkoop,  Denver CO 80202-1129 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
ofc. tel. 303-312-6703 
fax 303-312-7151      
wangerud.ken@epa.gov 
  
From: David Abranovic [mailto:David.Abranovic@erm.com]  
Sent: Thursday, April 17, 2014 4:43 PM 
To: Wangerud, Ken 
Cc: Catherine D. LeCours (clecours@PWT.COM); Justin Burning; R. David Gibby (dgibby@usmagnesium.com); Kevin 
Lundmark 
Subject: RE: draft Geophysical Survey TM - US Magnesium RI/FS 
  
Ken, 
  
Please find attached the draft Geophysical Survey TM for your review.  We are currently scheduled to initiate the PRI-2 
drilling on 5 May 2014, and need EPA approval of the revised drilling locations, as well the SAP Modification Request for 
subsurface sample collection at the landfill submitted by Kevin Lundmark on 3/11/2014.  Feel free to contact Kevin or me 
anytime if you have any questions regarding this TM. 
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david 
  
  
_____________________________________ 
David J. Abranovic P.E. 
Partner 
 
ERM West, Inc. 
7272 E. Indian School Road, Suite 100 
Scottsdale, Arizona 85251 
General: 480-998-2401 
Direct: 480-455-6070 
FAX: 480-998-2106 
Cell: 602-284-4917 
david.abranovic@erm.com 
www.erm.com 
 
One Planet. One Company. ERM. 
 Please consider the environment before printing this e-mail 
CONFIDENTIALITY NOTICE: This electronic mail message and any attachment are confidential and may also contain privileged attorney-client 
information or work product. The message is intended only for the use of the addressee.  If you are not the intended recipient, or the person 
responsible to deliver it to the intended recipient, you may not use, distribute, or copy this communication.  If you have received the message in error, 
please immediately notify us by reply electronic mail or by telephone, and delete this original message. 
  
  
  

 
This message contains information which may be confidential, proprietary, privileged, or otherwise protected by law from disclosure or use by a third party. If you 
have received this message in error, please contact us immediately at (925) 946-0455 and take the steps necessary to delete the message completely from your 
computer system. Thank you. 
 
Please visit ERM's web site: http://www.erm.com 

 
This message contains information which may be confidential, proprietary, privileged, or otherwise protected by law from disclosure or use by a third party. If you 
have received this message in error, please contact us immediately at (303) 741-5050 and take the steps necessary to delete the message completely from your 
computer system. Thank you. 
 
Please visit ERM's web site: http://www.erm.com 
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Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision O 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase JA Sampling & Analysis Plan 

Document Tracking Number: 14C-1-__ _ 

Requested by: :i;A,,a,1 /Af,r-f Date: /'1 lt/4n/ { 3 

.liJ' EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

EPA RPM or Designee 

Each approved Field Modification Form will become part of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 
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Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision 0 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase IA Sampling & Analysis Plan 

Document Tracking Number: 14C-1-__ _ 

Requested by: ~A,)~ l,..l-t Ill £,A N1 ?t-t- IL_. Date: lt - ( q - "2'9 ( 3 

D EPA Region 8 has reviewed this field modification approves as proposed. 

~ EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

Date 

Each approved Field Modification Form will become part of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 

alane.dallas
Typewritten Text
2
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Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision 0 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase lA Sampling & Analysis Plan 

Document Tracking Number: 14C-1- "3> 

Requested by: Kevin Lundmark, RI Field Team Leader Date: // /;i..S' //3 

Description of Deviation: 
ERM requests to use a pole-mounted dipper to sample the gypsum slm1·y discharge, SAP location 
PRI14-013. A dipper may be a more appropriate sampling method than the tubing/peristaltic pump 
method described in SOP USM-08. Bottles which do not require filtration would be filled directly 
from the dipper. (Note that this sampling method is consistent with SAP Worksheet 11, Section 
11.2.2, Step 7, Surface Water, Sampling and Analysis Methods.) For analyses requiring filtration, 
we propose to fill a decontaminated, new, 5-gallon bucket using the dipper and then filter water 
from the bucket. 

~ EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

EPA RPM or Designee Date 

Each approved Field Modification Fmm will become part of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision O 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase lA Sampling & Analysis Plan 

Document Tracking Number: 14C-1-~ 

.1~ -ff, L ft\ Requested by: __ c;. __ • ____________ _ D t . ('1-J-I -:i a e. '--'' &"'-------

Description of Deviation: c ,, 

C'.111/, Ye-- () f J ~ ~l.o-vt,{ v\cJ- /l't 0- l 'i d w_ ~ I; &-,h oL~ s tCt£1 

Jh:. S ,v.-k,v,;{ $-- J-e ~- ~._,:t--~ f Z - 1-o _. 11\ , s. 1.J, i l 1 Jtc4. 

5~ e_ /!lllJ-{8 ~+tree, aq.::>.l!t d <;c:v~Jw.J (toJ ll'- c..,l47, 

~ EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

EPA RPM or Designee ' Date 

Each approved Field Modification Form will become part of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision O 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase IA Sampling & Analysis Plan 

Document Tracking Number: 14C-1- 5 
Requested by: ___ (_\\ ____________ _ 

[El BP A Region 8 has reviewed this field modification approves as proposed. 

D BP A Region 8 has reviewed this field modification and approves with the following exceptions: 

D BP A Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

~"" 

' ,< > r, "- / ;";~-" --
BP A RPM or Designee Date 

Each approved Field Modification Form will become part of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision O 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase JA Sampling & Analysis Plan 

Document Tracking Number: 14C-1- (.o 

Requested by: & l}-j EP-4h Date: /2- L5"- /3 

Description of Deviation: .. 
L+\o\,:,c CG! Vt,\"i'Cil·\-~ ¼,- ~ .Q,z0 1(· i rnw·-1'1Bi01"'"--i4A 

2PM t?o...-11·" N-y ",I ~d:? the- ~ .,~~l o t- m w -. h 11 dw_ .-k, +-k ~i~u v· fk ... 

3ue.'2/.V t\Ju0 .. ( -~-v-r m w--14 8 ·-rt) _!__ •ro P!-- h c; .s:· A \k:. c ~\4-\fl ~ 11 4 1'1'4!'. 

--tu I (,..,• - i 'I. V 

181 EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

1~/4/23' 
EPA RPM or Designee Date 

Each approved Field Modification Form will become paii of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Rep01i. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision O 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase lA Sampling & Analysis Plan 

Document Tracking Number: 14C-1- ::\-: 

Requested by: ~-B~IL_IY\ ____________ _ Date: I 2 - b - \ 3 

Description of Deviation: -~ ·l l/J 
f\ L.. \ v , 1 f c;;..-\ {Y) L0 - Le (1 i o ct:_ -f-iC,,l1 c,,.:..11 (,,..)\S,'A L" u,A,L .--n0 £- o.,,-c, ~ s,~,,__ c J 

Li..'-f 11._ n.i,-n,t-h_,,,.( .-·,,---,/! , uk ,v~'-"~1 0-.h i r cu-e 1/, ·A--t= ch.t!VI-, ed s~-e..,} 1hk/'V<-/ 

CY\. i"N 111l----1-7..-0(1 ti) r:r 10 I) - G 'S Jw /1 vc;/c) ii l'l_l,:_.,;, fr,/ { ~>S 

L-A0ili <\c c<:J.,~ ·-!.'[) ,ct' :le ,Ju"'.1 1c._,{~:,,,{ ,.,_f- 23 .:, ·· 0,l-l J'??,,p,""k sc;vyJl<.-r"-v· I lt-ho(J 11 ""V 
l0(f.'!,cr b(''lf1l,-,.Jul /h?v-?ciJ, ~ /'7',d-oLf: 

,.,, V I 

'QJ EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

EPA RPM or Designee Date 7 

Each approved Field Modification F01m will become paii of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Repo1i. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision 0 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase JA Sampling & Analysis Plan 

Document Tracking Number: 14C-1- $ 

Requested by: --l,,l-=1:>=.,..rm___....~-.A-.,,...A ...... e_~4,,r ..... 1e....,g=,__ ___ _ Date: \1) 0/13 

Description of Deviation: 

[N. EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

EPA RPM or Designee Date 

Each approved Field Modification Form will become part of Attachment 17B in the Phase IA Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision O 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase IA Sampling & Analysis Plan 

Document Tracking Number: 14C-1-_'7_,____ 

Requested by:--'~=--!'}-.._ _____________ _ Date: f 2 -f- I 3 

3) u/-S C/'J 
c,..,J/ 

,k ':,'C,f; /.:) c,,"' 
11r, •d ,, , I ·i ~J:Cr-t D 

,J- . i'\~ 
_____________________________________ l'v1w ,,, .'f A 

D BP A Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

Date 
I 

Each approved Field Modification Form will become part of Attachment 17B in the Phase IA Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 
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Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision O 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase JA Sampling & Analysis Plan 

Document Tracking Number: 14C-1-__ _ 

Requested by: ___.../"~':=_·i_L..::.../_;J,.'--------------

Description of Deviation: 

A± so, ( S,i: qlt lo CCii f.rv"-

' 

JisJ EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

c::~ p;~ ,, 
EPA RPM or besignee 

/,,~"'·'~"" -':? 
I ;,;;,_/;,, /-"? 1 c,,. /.,_;;) 

Date 

Each approved Field Modification Form will become paii of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Repmi. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision 0 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase JA Sampling & Analysis Plan 

Document Tracking Number: 14C-1- {{ 

Requested by: ·/i.ii:Nr I-JAl1AD4 . 
Description of Deviation: 

AT <;;n1L SAz:vpur-- l-olA:17,W T12~Tl'i- .,;c, .51 Etzr1 Un L I z e P ·n,.Jo 
A:P::P 1nc1A1AL- H:ckB I ucv1A11M(, .f12-<'2r:i :n+G: SAP c-r s-DP '.;, , ·t:0 
'Fl?ovipE c;?JJDU0H Vc>u.J,'-1(.;:' f~P... ?\tJ·f"' S":PL1-r >-AMPt...e .:;;.·r 

[81 EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

EPA RPM or Designee Date 

Each approved Field Modification Form will become paii of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision 0 

August2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase JA Sampling & Analysis Plan 

Document Tracking Number: 14C-1- t "'L-
"'.,.,..,,.,,~.,,..~-··"'"'''"? 

Requested by: /12 e:7\1 ·, J//17'7,/J,ct~ Date: ;z./z /2'-113 . 
Description of Deviation: 

t -· .$ ' -~J. 

5Zj' EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

EPA RPM or Designee - Date 

Each approved Field Modification Form will become part of Attachment 17B in the Phase IA Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision O 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Ide11tificatio11 Number UTN000802704 

US Mag11esium Phase JA Sampli11g & A11alysis Pla11 

Document Tracking Number: 14C-1- / ·S 

lk'.I EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

BP A RPM or Designee Date 

Each approved Field Modification Form will become part of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Repo1i. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



. ~A1,All-\- t-,1.6-NT :L -CD 

SurfaceSolidsSamplingFor Fl~ K.t>J::> {L{-C..-1 --ls 
- ' -~ _.. .A. .... 

ERM 

1. Site Information - T.Descrlptlon I Location Notes 

SITE ID ~~~··0\3 Description (Setting, Distance from Site Features): 

DATE 

Begin Sampling Time 

End Sampling Time 

\ 1 \ (): q l) 
\\:ti() 

ERM Samplers 

EPA Oversight 

Weather 

}10,VW\ $G1,i@ 

OJ.Mv--1 IO $ 

3.Looatlon 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y t@(clrcle) If Yes, explain In Notes 

4, Field Preservation I Field Measure~~Xs 
Sample Collection Method ---~'-'-----

Sample Depth Interval O ·-t> inches bgs 

Number of Grab Aliquots ---=L,"-----
Saturated? Y@ (circle) 

Waste Potentially Presen,(J/ N (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5, Sampla Description 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles FIiied 

~ 4-oz Glass (unpres) 

1:_ 4-oz Glass (113 headspace) 

6, QC Samples 

MS/MSD v@circle) 

..'d_ 8-oz Glass (unpres) 
·n ... i.._ 46-oz Glass (unpres) 

Field DupQ/ N (circle) 

Field Dup Sample ID ff:-11--D(3~S11--IZ:ZoL3@ \ \ i~ \ 

Signature ~ ..e~ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y@::ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N) 

Analyses ------------~--

Date l1..J ·up3 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 
\ ~ 

Begin Sampling Time CJ.!OQ 

End Sampling Time _j,~ 

~°TTA-l-" KE"f..-1 T Z... "Tb 

~ l e-t..b ~o ~ L «.i - C.- j_ ... 1-'3 ERM 

2, Description I Location o es 
Description (Setting, Distance from Site Features): 

ERM Samplers \;~r :-± \j 
EPA Oversight if\ 6y-~\.I\ :£~\'rd ------~·· · ----

1---W-eat-her __ G_~_\ ~' 0-~-------1--c:i~:-· <;:\J). \/V? 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y @(circle) If Yes, explain In Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ :t\1\->a+.,__,, ___ _ Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval _ _,6',J_!.~}~J.,__ ___ Inches bgs 

q Number of Grab Aliquots 

Saturated? Y /~circle) .. 

Waste Potentially Present~ N (circle) 

Waste Thickness ____ Inches 

Waste Depth inches bgs 

Waste Appearance (describe): 

5, Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles FIiied 

!\I 4-oz Glass (unpres) 

1-- 4-oz Glass (1/3 headspace) 

6, QC Samples 

MS/MSD Y @circle) 

_g__ 8-oi: Glass (unpres) 

_ ·16-oi: Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

-t'~ EPA Split Sample~ N (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Field Du& N (circle) 

Field Dup Sample ID ~1.-9.,. OIL/'- 5{'/1 ~fi'µ.1l8 
1'"1: S () Analyses _____________ _ 

~~~~ 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision 0 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase JA Sampling & Analysis Plan 

Document Tracking Number: 14C-1- L::f 

Requested by: ~1\¥ \:.".-v~·b~.f' 'V6&vlhiv, 

~ BP A Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D BP A Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

~,_;a;;:~~ 
EPA RPM or Designee 

Each approved Field Modification Fo1m will become part of Attachment 17B in the Phase IA Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision O 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase lA Sampling & Analysis Plan 

Document Tracking Number: 14C-1--/£-

Requested by: £-m'" ¥-v1~ ~\IU( -:B(,V{'-:X:N\ Date: i \s\\ i 
Description of Deviation: . 1 . • 

. A?r: 60" ~~v~\~"i le,c.ll::bb"" ~~1 '1-~oo~~ ~.\&\?:~\ uh
1

k~~ 1 ct)d 1,f,iwt-0..\ 
\/\ ci\e, i o H>i i:~ :v,., c1 -:h-o ,A .... ~ ?) ~ ~ V\.d ?f2'? s ·::\ci \'·cou 11k: e;.AM,t<3I,,, 

~ EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

EPA RPM or Designee Date 

Each approved Field Modification Fmm will become prui of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Repmi. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision 0 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase lA Sampling & Analysis Plan 

Document Tracking Number: 14C-1- lb 
Requested by: _.k-P"-' __.=L.t;=oo}i.,.,_,<!,,,__.;""--'-Atkrc~~ .... (l-'f'--, ____ _ Date: 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

EPA RPM or Designee Date 

Each approved Field Modification Fmm will become part of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3, 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magnesium NPL Site 

Section D: Sampling and Analysis 
Revision O 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase JA Sampling & Analysis Plan 

Document Tracking Number: 14C-1-

Requested by: __,_/~,,.,l)~-~j;lf\,~1_·e.,,_~_p_C.,_~~c-------

,~ 
Date: 

Description of Deviation: 
ERM will collect surface solids sample PRil 5-008 at the location identified in the Final Phase IA SAP, not 
at the revised location identified in Field Modification Fonn 14-C-2-9. Location PRII 5-008 had been re
located from private property onto ATI property to help facilitate access for sampling; however, access from 
A TI has not been obtained to date. ERM obtained approval from the landowner to collect sample PRil 5-008 
at the original SAP location 9 Januaiy 2014. Per WS14, Table 14-1 of the Final SAP: 

PRI15-008 4529325 mN 352385 m E 

~ BP A Region 8 has reviewed this field modification approves as proposed. 

D BP A Region 8 has reviewed this field modification and approves with the following exceptions: 

D BP A Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

BP A RPM or Designee Date 

Each approved Field Modification Form will become part of Attachment 17B in the Phase lA Final 
SAP and also incorporated into the appropriate RI Results Repmi. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 



Phase 1A SAP Attachment 14C-1 

US Magneslum NPL Sile 

Section D: Sampling and Analysis 
Revision 0 

August 2013 

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase lA Sampling & Analysis Plan 

Document Tracking Number: 14C-1-18 

Requested by: _J..;Ji;..;;._ll;;_Q.-..;;.u=il;..;;..lm;;.;;..· "'------------- - Date: 14 Jan 2104 

Description of Devfation: 
During the development of well MW~ 16, ERM proposes to deviate from SOP USM-IO in three 
ways. All deviations are in Section 6.4, Monitoring Well Development Procedure 

Step 8. Using a well development rig, begin developing the well by lowering a bottom 
discharge bailer to the bottom of the well to remove fine-grained materials that have settled 
on the bottom of the well. 

Deviation: The well is accessible by foot only, therefore a well development rig will not be 
used and the bailer will be lowered by hand. 

Step 9. Using a well development rig, surge the well with a purpose-built surge block of 
approximately the same diameter as the well casing. Surging will be completed by raising 
and lowering the surge block across the saturated portion of the well ~creen for 
approximately five minutes. 

Deviation: As noted above, the well is accessible byfoot only, therefore surging will be 
performed by hand instead of with a well development rig. Due to the short (I foot) screen 
interval and Lhe shallow depth (I. 5 feet bgs) of MW-16, the well will be surged using a 
bailer/or one minute. 

Step 12. Lower a submersible pump into the well and begin pumping at the top of the 
saturated portion of the well screen. 

Deviation: NfW-16 will be develuped using u peristaltic pump instead of a submersible 
pump, and the tubing intake will be placed just above the bottom of the screened interval. 

jf1f... EPA Region 8 has reviewed this field modification approves as proposed. 

D EPA Region 8 has reviewed this field modification and approves with the following exceptions: 

D EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

~~ -
Each approved Field Modification Form will become part of Attachment l 7B in the Phase IA Final 
SAP and also incorporated into the appropriate RJ Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3. 

Page 1 of 1 
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Document Tracking Number: 14C-1-19 
 

Requested by:  Kevin Lundmark      Date:   5 Feb 2014  
 
Description of Deviation: 
ERM proposes to use pumping rates greater than 500 mL/min during groundwater sampling, 
provided drawdown in the well is less than 10 centimeters (0.33 feet).  This is a deviation from SOP 
USM-07, which identifies a target purge rate of 100 to 500 mL/min. 
 
The higher flow rate is requested to accommodate the large number of sample bottles required at 
each well, and in consideration of the highly productive groundwater monitoring wells present at 
the Site as demonstrated during well development/re-development completed prior to Phase 1A 
groundwater sampling.  A higher flow rate is also necessary to facilitate the collection of EPA split 
samples. The splitter required for collecting split samples does not function properly at low flow 
rates because the chamber has to be filled above the exit ports in order to ensure uniform flow 
though all ports.    
 
 
 EPA Region 8 has reviewed this field modification approves as proposed. 
 
 EPA Region 8 has reviewed this field modification and approves with the following exceptions: 
 
ERM shall ensure the lowest flow possible is maintained during sample collection of VOCs to 
minimize aeration, bubble formation, turbulent filling of sample bottles, and/or loss of volatile 
compounds.              
 
 


 EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
 

 
______________________________________ _6 Feb 2014____________ 
EPA RPM or Designee Date 
 
 
Each approved Field Modification Form will become part of Attachment 17B in the Phase 1A Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3.   

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase 1A Sampling & Analysis Plan 
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Document Tracking Number: 14C-1-20 
 

Requested by:  Kevin Lundmark, ERM    Date:   9 May 2014  
 
Description of Deviation: 
Phase 1A RI SAP location PRI8-005 has been inaccessible since January 2014 due to the presence 
of water.  Pursuant to SAP Modification 14-C-2-18, an alternate procedure was identified for 
obtaining sample PRI8-005.  As directed by EPA, two samples would be required in order to obtain 
the soil/sediment sample called for in the Phase 1A SAP: one sample (PRI8-005A) would be 
collected southwest of SAP location PRI8-005 at the edge of the standing water and a second 
sample (PRI8-005B) would be collected at the edge of the “high water mark” from the January 
2014 flooding event at PRI8. These samples were collected 8 May 2014 at the following locations: 
 

Location ID UTM N m UTM E m 
PRI8-005A 4533121.6 353311.9 
PRI8-005B 4533081.1 353287.5 

 
 EPA Region 8 has reviewed this field modification approves as proposed. 
 
 EPA Region 8 has reviewed this field modification and approves with the following exceptions: 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
 


 EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
 
 
_____ ______________ ___12May2014______________ 
EPA RPM or Designee Date 
 
 
Each approved Field Modification Form will become part of Attachment 17B in the Phase 1A Final 
SAP and also incorporated into the appropriate RI Results Report. A copy is to be provided to all 
recipients identified on SAP Worksheet #3.   

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase 1A Sampling & Analysis Plan 
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Document Tracking Number: 14C-1-21 
 

Requested by:  Kevin Lundmark, ERM    Date:   9 May 2014  
 
Description of Deviation: 

Drilling at the landfill (PRI2) was completed 6 to 7 May 2014.  The boring locations from the SAP 
were adjusted based on the Geophysical Survey Tech Memo and recommendations from EPA (email 
from Ken Wangerud, 5 May 2014).  The final “as-built” coordinates (UTM NAD 83 Zone 12N) for 
the adjusted boring locations are: 

PRI2-006 4531299.0 m N 354362.7 m E 
PRI2-009 4531374.9 m N 354459.8 m E  
PRI2-014 4531278.5 m N 354588.1 m E 

These adjusted “as-built” boring locations are shown in the attached copies of Plates B-1, B-2, and 
B-3 from the Geophysical Survey Tech Memo.  As provided for in SAP Modification Form 14-C-2-
21, some sample intervals were adjusted based on the characteristics of the materials encountered. 
The sample intervals (in feet below ground surface) for the landfill borings were as follow: 

PRI2-006: 0.5-2, 2-5, 5-10, 11-17, 20-22, 22-24, 24-26, 27-29 
PRI2-009: 0.5-2, 10-12, 12-14, 14 -18, 18-20, 21-23, 26-28, 28.5-30.5 
PRI2-014:0.5-2, 3-10, 10-20, 22-27, 27-30, 30-31, 31-33 

 
 EPA Region 8 has reviewed this field modification approves as proposed. 
 
 EPA Region 8 has reviewed this field modification and approves with the following exceptions: 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
 
 


 EPA Region 8 has reviewed this field modification and does not agree with the proposed approach for 
the following reasons: 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
 
______ _______ ___12May2014_______________ 
EPA RPM or Designee Date 
 
Each approved Field Modification Form will become part of Attachment 17B in the Phase 1A Final SAP and 
also incorporated into the appropriate RI Results Report. A copy is to be provided to all recipients identified 
on SAP Worksheet #3.    

FIELD MODIFICATION APPROVAL FORM 
EPA Site Identification Number UTN000802704 

US Magnesium Phase 1A Sampling & Analysis Plan 
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Phase 1A RI SAP, Rev 0   Attachment 17B Tracking Page 1 of 2 

ATTACHMENT 17B: 

COMPLETED, APPROVED MODIFICATION FORMS AND SAP AMENDMENTS  

(AMENDMENTS WILL BE COMPILED IN THIS ATTACHMENT AS GENERATED) 

 

EPA-approved modification forms will be maintained and distributed through the Distribution List in 
WS#3. 

 
Document 

Tracking 

Number 

Modified Section / 

WS / Table / 

Attachment 

Brief Description of 

Modification Date Received 
Date 

Approved 

Date 

Distributed 

14C-2-1 Attachment 14C Correct forms 26 Sept 2013 30 Sept 2013 01 Oct 2013 
14C-2-2 WS17 Field soil pH 26 Sept 2013 30 Sept 2013 01 Oct 2013 
14C-2-3 Attachment 15A, 

Solids Other Table 
Units 18 Oct 2013 22 Oct 2013 30 Oct 2013 

14C-2-4 WS18,  
Table 18-1 

MW sampling 18 Oct 2013 22 Oct 2013 30 Oct 2013 

14C-2-5 WS14,  
Table 14-1 

SW pond shore 
sample locations 

18 Oct 2013 22 Oct 2013 30 Oct 2013 

14C-2-6 WS14, WS17, 
Attachment 17A 

IDW 22 Oct 2013 23 Oct 2013 30 Oct 2013 

14C-2-7 WS11,  
Attachment 15A 

Sieving 22 Oct 2013 24 Oct 2013 30 Oct 2013 

14C-2-8 WS14 EDD schedule 23 Oct 2013 24 Oct 2013 30 Oct 2013 
14C-2-9 WS14, Table 14-1, 

Table 14-2, Figures  
Sample locations 28 Oct 2013 29 Oct 2013 30 Oct 2013 

14C-2-10 WS14, Figure 14-14 Staff gauges 30 Oct 2013 31 Oct 2013 31 Oct 2013 
14C-2-11 WS14 Lack of surface water 24 Oct 2013 31 Oct 2013 31 Oct 2013 
14C-2-12 Multiple Consistency between 

WSs,  CrVI 
preservation/holding 

05 Nov 2013 08 Nov 2013 18 Nov 2013 

14C-2-13.1 
through 4 
of 4 

WS14, Figure 14-
13, Figure 14-16 

MW13 - MW20 
locations, text, and 
construction details 

15 Nov 2013 18 Nov 2013 18 Nov 2013 

14C-2-14 Attachment 19A  WS-WI-0037 Lab 
SIM SVOCs  

18 Nov 2013 19 Nov 2013 19 Nov 2013 

14C-2-15 Attachment 19A WS-WI-0040 Lab 
sieving SOP 

18 Nov 2013 19 Nov 2013 19 Nov 2013 

14C-2-16 Multiple Analysis for both total 
and dissolved metals 

22 Nov 2013 26 Nov 2013 26 Nov 2013 

14C-2-17 Table 18-1 Analysis for Cr(VI) in 
groundwater 

22 Nov 2013 26 Nov 2013 26 Nov 2013 

14C-2-18 WS14, Table 14-1 
and Figure 14-14, 
WS18, Table 18-1, 
and 
WS20, Table 20-1,  

Additional surface 
water samples and 
potential sediment 
samples in PRI 8 

17 Jan 2014 22 Jan 2014 23 Jan 2014 

14C-2-19 Attachment 19A, 
SOP WS-MS-0008 

Not reporting 
nitrobenzene-d5 for 
PAH-SIM analysis 

17 Jan 2014 23 Jan 2014 23 Jan 2014 

14C-2-20 Table 12-1 Source blank analysis 27 Mar 2014 21 Apr 2014 21 Apr 2014 



Phase 1A RI SAP, Rev 0   Attachment 17B Tracking Page 2 of 2 

Document 

Tracking 

Number 

Modified Section / 

WS / Table / 

Attachment 

Brief Description of 

Modification Date Received 
Date 

Approved 

Date 

Distributed 

14C-2-21 WS14, Table 14-3, 
Table 18-1 

Landfill subsurface 
borings and samples 

2 May 2014 5 May 2014 8 May 2014 

14C-2-22 Attachment 11A: 
Appendix C – Final 
Survey Questions 

Special directions for 
BLM staff and 
managers 

16 Oct 2014 16 Oct 2014 19 Feb 2015 

14C-2-23 Attachment 19B Updated laboratory 
certifications 

18 Feb 2015 19 Feb 2015 19 Feb 2015 

14C-2-24 WS14, Table 14-1, 
Figure 14-14, Table 
18-1, Table 20-1 

Additional surface 
water samples in and 
around PRI Area 5 

21 April 2015 23 April 2015 27 Apr 2015 

14C-2-25 WS11, WS15, 
Attachment 15A, 
Attachment 17A, 
WS19  

Adding 
pentachlorobenzene 
to analytical list; 
eliminating use of 
splitter and 0.2 µm 
filter  

4 May 2015, 
revised  
8 May 2015 

8 May 2015 8 May 2015 

14C-2-26 WS19, Table 19-1 Preservation of 
Cr(VI) samples 

14 July 2015 
Revised 
15 July 2015 

15 July 2015 15 July 2015 

 



 
 

 

Appendix D 
Field Documentation 

D-1 Surface Solids Sampling Forms 

D-2 Field Borehole Logs 

D-3 Well Development Forms 

D-4 Groundwater Sampling Forms 

D-5 Surface Water Sampling Forms 

D-6 Water Level Measurement Forms 

D-7 Field Logbooks 



 

Appendix D-1 
Surface Solids Sampling Forms 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

~t1~~'"' ~\v:A 

d ouc) ~1 , ""s O 5 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y t0circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ )~'tl/-\~~----
Sample Depth Interval _ _.()""'--·-_.&_~ _____ inches bgs 

Number of Grab Aliquots __ ? ... -'-------
Saturated? Y @ircle) . 

Waste Potentially Present? v@)circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

ff:1 1 · c>O J ~ f 7t> { ~ 6 l O °l l i e_ 

C/:01 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_I_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

·1,. 8-oz Glass (unpres) 
- t,.. 

_i_~oz Glass (unpres) 

6. QC Samples 

MS/MSD Y /(~circle) 

Field Dup v@(circle) 

Field Dup Sample ID _______ _ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y@circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y t@xcircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method --t\:\~·~,A-____ _ 
Sample Depth Interval o~G inches bgs 

Number of Grab Aliquots __ tf:""'-------
Saturated? ~ircle) 

Waste Potentially Present,@ N (circle) 

Waste Thickness .Z.-b inches 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Waste Depth "h inches bgs --~ 

Waste Appearance (describe): L' ·+· d / . . ~ '-. / n L_ / . L 
~ , tl v i,c_ Jvot). _ f" µ IA , t-e ,~ teu.e.....; l M o I Sr 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

4,·/J~ 
,;vVi,J + ~a {~\r"-"\ "'..ft., /..) !.;J-e, I 1,1,t/) 1 \ + 

Bottles Filled 

--\--- 4-oz Glass (unpres) 

L 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y @circle) 

Field Dup Y /~ircle) 

1-s-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y @:ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date 

. SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

JO,y() 

Location Field Modified? v8>(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method --AA-·~-----
Sample Depth Interval _ _.C/,..__ .. ·~G _____ inches bgs 

Number of Grab Aliquots _ ___,.l~·------
Saturated? v@(circle) 

1 

Waste Potentially Present? Y@(circle) 

Waste Thickness 

Waste Depth 

inches ----

---- inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

W"S--2 -Cb 3-~ 510 l -o I r:J 'bl L( e_. 
10:L(O 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

~\\'\ 
SAtJ olJd1'1 l, kMw"'- I ~''Ml' ~j V\ 1 o'lt \Mv[\f 

Bottles Filled 

_i_ 4-oz Glass (unpres) 

_I_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y (~(circle) 

Field Dup Y 1@)circle) 

~ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split SampleD / N (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses =4{'1-"-A'lr, _____________ _ 

Date 
\ \ \ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y (Wj}ircle) If Yes, explain in Notes 

4. Field Preservation I Field Mea~!~ments 

Sample Collection Method -+f+'{/f,___,_ ____ _ 
Sample Depth Interval --C~1·_· b_· _____ inches bgs 

Number of Grab~~quots ':;z 
Saturated? Y /Vcircle) 

Waste Potentially Presen§N (circle) 

Waste Thickness i inches 

Waste Depth G-b inches bgs 

Waste Appearance (describe): 

-c·. )(
7 

( (5~ ·tic bo,'.J , l V\ 1 U l <I .fit~ 
5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

'2.. 4-oz Glass (unpres) 

2-4-oz Glass (1/3 headspace) 

6. QC Samples 

.!},_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

MS/MSD Y @circle) EPA Split Samples Y @circle) 

Field Dup©N (circle)yfrz.oo,..,,_7n, 1 ... 0f(,'Y1/l/·e. ... Analyses ___________ _ 
Field Dup Sample ID ________ ID· 21 

Signature Date 

Rev 1, Nov 2013 

I I ! 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y !(NJcircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sample Collection Method ~ A . Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval O ·-p inches bgs 

Number of Grab Aliquots __ 0~--'------
Saturated? Y /8:ircle) 

Waste Potentially Present,6) N (circle) 

Waste Thickness I inches 

Waste Depth ~ inches bgs 

Waste Appearance (describe): 

·vo~y 
5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_l_ 4-oz Glass (unpres) 

_{_ 4-oz Glass (1 /3 headspace) 

6. QCSamp" 

MS/MSD {p! N (circle) 

Field Dup Y 1'@ircle) 

't 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature ~ ~ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y ~rcle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

.f\o-vo\l\ ~l\ ~ vd 
ERM Samplers 

EPA Oversight 

Weather ~c;c>s· 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified?@N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measu¥e ents 

Sample Collection Method _ __,~,-,.,.,~----

Sample Depth Interval Or inches bgs 

Number of Grab Aliquots -~t;::'_,__ _____ _ 
Saturated? Y ~ircle) 

Waste Potentially Presen@ N (circle) 

Waste Thickness O -.J:. inches 

Waste Depth c) ;.l. inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Co LL-e~c£_ ~+-- M'--\ t l ~ 
Cc;,{?/) l Ge ~1:--t "b ~ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Sf-v-[P \. ~t, , "'@l~~\.#-~Vlt ~;:.,4-' 

Sample ID/Time ~~uODJo~ '::>~cl l - () t;;'~~ q@_,1; 1b 
Bottles Filled 

l_ 4-oz Glass (unpres) 

_\_4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD vQ.(circle) 

"1-..a-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples YQcircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? (YIN ) 

Field Dup Y~ircle) Analyses ________________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 2, Jan 2014 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y /J} (circle) ff Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _ _,_[:M .... '~-____ _ 
Sample Depth Interval _·.,.0"-. ~·,b=·----- inches bgs 

Number of Grab Aliquots __ 5_,....--"------
Saturated? @(circle) 

Waste Potentially Present? Y@circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_L 4-oz Glass (unpres) 

__L 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y 1{fi;bircle) 

Field Dup Y 1@6ircle) 

1-a-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /~ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( YI N ) 

Analyses _______________ _ 

Signature ----~2"'--""'--=?C--.="""'~6--,J-------- Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

to :.:.;l 

Location Field Modified? Y @(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -+f_,_~A~-----
Sample Depth Interval ---10-+--~h=----- inches bgs 

Number of Grab Aliquots __ t;zc.../,,__ ____ _ 

Saturated? Y @circle) 

Waste Potentially Present? Y@{circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_\ 4-oz Glass (unpres) 

_L 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y t@circle) 

Field Dup Y t(0{circle) 

.Z 8-oz Glass (unpres) 
~-l,. 

J_ ~oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y@circle) 

En Core® Pre-Engaged? (YI N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified?~ (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -~!-'-..__~----

Sample Depth Interval -~()_-_Cc,;~----- inches bgs 

Number of Grab Aliquots __ 4",L._ _____ _ 

Saturated? Y@(circle) 

Waste Potentially Presen~ N (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): . 

Gv \,l-e0~ uL °"-~ JA- \ L \. ~ (s ~ 
Loe,~~<A..._ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Sf\'FJ t>t()I \-tc},"J-odJ:,)~ \ n:il,Jv\, \/\A,0 ,·.,+

sample ID/Time ~¥,'XL- 0(}q- 'S<Ol ~Q r;(E/t/Q ~);j{ 
Bottles Filled 

_l_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y 1{N)(circle) 

_1: 8-oz Glass (unpres) 
·1,'/-

_L_ 4'6-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y (w(circle) 

En Core® Pre-Engaged? (YI N ) 

En Core® Hand-Filled? ( YI N ) 

Field Dup Y /~circle) Analyses ________________ _ 

Field Dup Sample ID _______ _ 

Signature~~¥ 
/ 

Rev 2, Jan 2014 

Date 

SOP USM-01 
US Magnesium RIIFS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy -~~-,~-----

Location Field Modified? Y ©l:ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measur~:ts 

Sample Collection Method ---~~~----

Sample Depth Interval _ __...0'-"__.la~---- inches bgs 

Number of Grab Aliquots 

Saturated? Y / N (circle) 

$ 

Waste Potentially PresentO / N (circle) 

Waste Thickness 

Waste Depth 

__ (}_=---- inches 

__ t._\ __ inches bgs 

Waste Appearance (describer 

~ \<l-d(; \ \ovv "'-j V\I\.C!.-h'{tl\ 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_\_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~\circle) 

Field Dup Y @tircle) 

1- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature r '=~-

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

EPA Split SampleO/ N (circle) 

Analyses __,:M\w....:.~--------------

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

\ '3 0 \ 

Location Field Modified? Y @circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ \\'--'--~-----

Sample Depth Interval __ D.>,<__-_,6..._ ____ inches bgs 

r; Number of Grab Aliquots 

Saturated? Y (~)circle) 

Waste Potentially Present? Y ,©circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_I_ 4-oz Glass (unpres) 

j__ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~ircle) 

Field Dup Y t@circle) 

1- 8-oz Glass (unpres) 
·n .. 

l._ #3e'oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples v@circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

at I 
Date k\91~ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y ®circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ \\ ..... ~-'--'-------

Sample Depth Interval D ·-b inches bgs 

Number of Grab Aliquots ___ c:; ____ _ 
Saturated? v@circle) 

Waste Potentially Present? YQ(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

LDl\~Jrea) 0zu~\ rg~L,· 

'W~ ~c>\·1-/~Lj,l-\~D'\6 f)\q ~j3:3b 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

__L 4-oz Glass (unpres) 

l_ 4-oz Glass (1/3 headspace) 

t 8-oz Glass (unpres) 
- 'Z-
J_ 'i-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y ~circle) 

Field Dup Y ~ircle) 

Field Dup Sample ID _______ _ 

Signature ~ ~--

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples ~ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y @ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measur~ents 

Sample Collection Method __ }__.._._tft~-----
Sample Depth Interval ----t-0+. --~(,~---- inches bgs 

Number of Grab Aliquots ---~-"-----

Saturated? Y /~ircle) 

Waste Potentially Present? Y@circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~ ~o ,·3 --7701--0\o"'f r "( e_ 

l·i,.tl/ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_/ 4-oz Glass (unpres) 

J_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y 1{N;1circle) 

Field Dup Y /~circle) 

·1--a-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y !@circle) 

En Core® Pre-Engaged? Cf IN ) 

En Core® Hand-Filled? ( Y / N) 

Analyses _______________ _ 

Date 
{ I 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

'30¾ci1A.~ fvd 

CJn;,r i c:;() 7 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y @::ircle) If Yes, explain in Notes 

4. Field Preservation I Field Meas~{ements 

Sample Collection Method _ __,:11,....,-_l\.....,_ ___ _ 

Sample Depth Interval -~Q=---~~----- inches bgs 

Number of Grab Aliquots --~-----

Saturated? Y@circle) N 
Waste Potentially Presen~ (circle) 

Waste Thickness O ""X> inches 

Waste Depth D ... :c; inches bgs 

Waste Appearance (describe): 

G~~){M 
5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Ct:> L,lec,,-k__;_ tA,+-- c4'\ I l ~ 
{~~) Leect_~~ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

6\\N~, s.\~, vtad~1~ bvu~I(\, ~s\. 

Sample ID/Time ~X;,'°'.S,,'l,"'t)/i(,,5i()l-0Cj0f,)~ @q :s'r) 
Bottles Filled 

_l 4-oz Glass (unpres) 

_)_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

1.,,; 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y~(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

MS/MSD yffi)~circle) 

Field Dup Y~ircle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

7~ Signature 'F~· 
Rev 2, Jan 2014 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

~~~~o ~g~~Db\ 
Begin Sampling Time 1120 

:::~:~:i:::Time -~~{;~~~ 
Weather 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y !~)circle) It Yes, explain In Notes 

4. Ffefd Preservation I Field Measuremrnts 

Sample Collection Mel hod b ll 1/\4, O, \~ 

Sample Depth Interval '2 Inches bgs 

Number of Grab Aliquots S:: 
Saturated? Y /~circle) 

Waste Potentially Present? Y /~(circle) 

Waste Thickness ____ inches 

Waste Depth ____ Inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Descrlptfon I Locatfon Notes 

Description (Setting, Distance from Site Features): 

l v-a.s1l~ Mfikar w<L~ P~. 
Fla.+ ~~ SIA.(~l\C(1_ . Gv-o...s~~ 
tWLs~~· ;'V'L{ ,, 'SlALw~f'. 

Sampling ~otesj<Sample Recove;x, Refusal, Observations) 

Wo.l~ Iv I bOD I ~1lW-...~t.J ·to S~'<. 
lc,ca:h~ 

P~Ii -Dol -SSD\ -12-11r~ 
~ l/ 3(? 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine.grained descriptors, molsturl:l con\:":· 
1

odors/staining, minor constituents 

~~~o~ 'S\t:-1"-; br·ovJvL1 "J'l'4"'Y ·~savJ.., J.ry I frl\Ce.c~ 1 \'°'cO[-s L 

Bottles FIiied 

\tf.'oz Glass (unpres) 

.....L 4-oz Glass (113 headspace) 

6, QC Samplos 

MS/MSD r!J..N (circle) 

Field Dup Y !@circle) 

kB-oz Glass (unpres) 

_ 16-oz Glass (unpres} 

Field Dup Sample ID _ _ _____ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Sample& N (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses _ _ _ _ ________ __ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface SoUds Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time l 2.l S: 
End Sampling Time ~ 
ERM Sample,s ~ ~•?"""'-M.rt,,,, 
EPA Oversight Af"'lM. it• A 
Weather 

\tfu'V cM, Q,a_ (.A,/5/)1 v~~\;lcN\ 
3. Location (..) f 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y /~circle) If Yes, explain In Notes 

4. Field Preservation I Field Measureif ents 

Sample Collectlon Method ~411<blf 
Sample Depth Interval fa inches bgs 

Number of Grab Aliquots £': 
Saturated? Y .fN\Jcircle) 

Waste Potenlia'n;Present? Y e)circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

GrttS<;\ttJi,~of Wosk (-i~, 
F/J-~~J.. --lk_. Gi=s.lL'f> ~ 
\x-·1,~, --v L/ II -$ V\.O\,U Cc,\i€.ij', 

Sampling Notes (Sample Recovery, Refusal, Observations) 

iu~w ~1.2ro1 ~---~-fe ~ 
(v~-h~. 

. f4::I<3 «<{J)2; - SSOL.- '2. l M 

PRY<s-DD2-<S.Sol- 1Lllt ~ 
@_\230 

Mo~~DFi\q,b~;·;;yn~ ::i· J:~yc:,;::;J:;';';~"'' 

Bottles FIiied 

l 4-oz Glas& (unpres) 

_ \_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y &circle) 

Field Dup Y (0circle) 

2 8-ot Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (impres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y &ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses _ _ ____________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE P:f~if~3 
Begin Sampling Time \;, ";0 
End Sampling Time s \:; 7 
ERM Samplers I~ / nt3'l~~r-
EPA Oversight A tA.'CMc ~~ 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y N circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurerr9nts 

Sample Collection Method ~iodl Q,~ ~ 
Sample Deplh Interval {£) 
Number of Grab Aliquots 5 
Saturated? Y / [)circle) 

Waste Potentially Present? Y /&circle) 

Waste Thickness ____ Inches 

Waste Depth ____ Inches bgs 

Waste Appearance (describe): 

5. Sample Description 

inches bgs 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Gro.~W~ ~'\Ortl'"'o{\ ~~e_ RJ. 
\J<4-y +/J ~°'J,~urP~ /\R.o-r 
)15'ft~s-t® pc,r¾"' i,t' -fk 'l~ 

W~v'\C.\ I I. Gro..s~~ ~J br-1,L~il , 
JI rt LJ 

"-"'-\ ~ u'-0\,\.? c.ove...,. 

SalAtrc:r:• l~znDl r~: l-;:r;;,ns) 
~ ~k, \oca.f ~r\.. 

?~I~-Do~-<S<;o\- \7-l1ts 
@ \'~'-f 7 

Mod'CLAViY';;'~~T."t:;;·1:: 'f t~ti"~";''~~;;:: +:~'~;1''~·:~:r~-ts. 

Bottles Filled 

J_ 4-oz Glass (unpres) La.oz Glass (unpres) 

J_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y ~ircle) 

Field Dup Y ®circle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples v@:ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses ______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site lnfonnation 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

to·oo 

l (::\S. , T i-1 
I\ (1 .,;v-_ '-g ~ l~ 

GPS Accuracy 

Location Field Modified? Y t@circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ \-.,_~_,_~........,_ ____ _ 

Sample Depth Interval __,.Q"--··_.G ..... _____ inches bgs 

Number of Grab Aliquots __ c;~-----
Saturated? Y ®(circle) _ 

Waste Potentially Present? Y ,6)circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

·'yfl. ts OO{·SS'o t - \ Z-\8 l~ 

@\O~\l 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_14-oz Glass (unpres) 

j_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y FJ (circle) 

Field Dup Y@(circle) 

1.. 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y t@J(circle) 

En Core® Pre-Engaged? (YI N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form ERM 

2. Description I Location Notes 1. Site Information 

SITE ID P?::~&006+\ Description (Setting, Distance from Site Features): 

DATE 

Begin Sampling Time 

End Sampling Time 

5\.e~, 1 
/0-' {b 

cbg,-rvf 
4\o,;,&(/\ <ts ti; ' rd 

ERM Samplers 

EPA Oversight 

Weather 0!»1· ( &;6<. 
3. Location 

Lat 

Long 

GPS Accuracy 

t/5.$$12. /.57 ,,.,,I( 

3531 I\, 'fo .wr E 

Location Field Modified?(:?/ N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _ ___._}:\~\\-~---- Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval (5 ... t:? inches bgs 

Number of Grab Aliquots __ ::?~----
Saturated~ N (circle) . 

Waste Potentially Present? ~circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Sample ID/Time 

Bottles Filled 

L,~ '{, s i)~, ~j, Wtr", ~v-cE0'A0 k ~ ~vs 

~.s.-g .-oot; A- s S6\·-0GD.S.1 Lf@..11 \.-W 

_I_ 4-oz Glass (unpres) 

J__ 4-oz Glass (1/3 headspace) 

1..a-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

~En Core® (unpres) 

_ 40-ml VOA (Methanol) 

6. QC Samples -n 

En Core® Pre-Engage.f~ I N ) 

En Core® Hand-Filled~ N ) 

MS/MSD .MN (circle)\)C)C,;s ovlh-1 EPA Split Samples v !#(circle) 

Field Du{Jj N (circle) \J C)(I1:> M"\ Analyses ______________ _ 

Field Dup Sample ID P08·C0'?>\-551l-o5'()·c,1~€211 ~'1.. \ 

Signat~-==~=----,-,,=>r----------Date 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

~S33D81,()S414N 
s5'?.ZB7,5 L{..., E 

Location Field Modified? cf) N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Meas~e-ents 

Sample Collection Method __ i~-~· -,------
Sample Depth Interval _...,6 .... · _··· _____ inches bgs 

Number of Grab Aliquots __ 6 _____ _ 
Saturated? Y/~ircle) 

Waste Potentially Present? Y ~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

VJlu i~t <f?U
x~~~co013~ ~1 \l50 e>nJ4 e )t: rL 

~V\~~ u\1V\l-

~r--Y tY ooS B ·-:/S ZL'oc;ool4 ~ 
tz:13 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

~ ft~ <;.i rf., ~rv~, vW t,+
Sample ID/Time '??-1;:f;--06[;'3--6So)~()66f;ji~ J"l.' tl 
Bottles Filled 

_\_ 4-oz Glass (unpres) ·~8-oz Glass (unpres) _ En Core® (unpres) 

_)_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) _ 40-ml VOA (Methanol) 

6. QC Samples 

MS/MSD Y ~ircle) EPA Split Sample(§;} N (circle) 

En Core® Pre-Engaged? (YI N ) 

En Core® Hand-Filled? (YI N ) 

Field Dup Y /~circle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 2, Jan 2014 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID '~?.,. b ·@ 

~:g~~ Sampling Time --~-+. ~-s~~+-~-+Y----
End Sampling Time ~{_c_~~L/_½~----
ERM Samplers 'f£, 1 --{l-\: 
EPA Oversight J\c yr,~ 1?,a;·vd. 
Weather r, 1 _ ~ 

lMlA V" ( 't5 0 5 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y @(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __,H~b _____ _ 
Sample Depth Interval O -f-2 inches bgs 

Number of Grab Aliquots _ _,,7,,__ ____ _ 

Saturated? Y@circle) 

Waste Potentially Present? Y @)circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

C, !,,+\'( y'lfy- 'i\""'Y' li"'-oirf 

Sample ID/Time fjZJ:6~CO~~$~o {-0 ]th/i e/6 ~·il2> 

Bottles Filled 

1,,, 4-oz Glass (unpres) 

~ 4-oz Glass (113 headspace) 

6. QC Samples 

MS/MSD Y@(circle) 

t 8-oz Glass (unpres) 

~ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y @ircle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( YI N ) 

Field Du0 N (circle) Analyses _______________ _ 

Field Dup Sample ID ~f-::Lo ~QOb-~ I/ '0 "3·1,,1:;/3/@_ /0 ~ i, ( 

Signature ~~ 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y ~circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method--~-+-·=--~----

Sample Depth Interval 0-b inches bgs 

Number of Grab Aliquots --""c;'-"". -----
Saturated? Y& (circle) 

Waste Potentially Present? Y ~ (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

J:. 4-oz Glass (unpres) 

1_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /&}ircle) 

Field Dup Y 0}circle) 

\ 8-oz Glass (unpres) 
-:r2-
j_ ~ Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

"lov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /~(circle) 

En Core® Pre-Engaged? (YI N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date \"L \1 I') l 1 . ..=,3~--

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site lnfonnation 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

' I 

\\'·\D 
\\-'l-0 

\?-0,·--fH 
'A. I>\ v1./V\ l Bo. ind 

ERM Samplers 

EPA Oversight 

Weather 

~J5\ )d ~ 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y ®circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _ _,\::_~-'---------

Sample Depth Interval 6-6 inches bgs 

Number of Grab Aliquots ---'<-~-----
Saturated? Y tW (circle) 

Waste Potentially Present? Y@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_l 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

::::~mp/~ m(circle) 

Field Dup Y@(circle) 

'2- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y @circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site lnfonnation 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3.Localion 

Lat 

Long 

GPS Accuracy 

W.18--oclf 
\ 1-\ \t'-,\ \?:, . \ 

\ 1,· 3b 

Location Field Modified? Y 1€:Jcircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ---1-\:\..,_~,__ ___ _ 
Sample Depth Interval __ Oc.._-_b=------ inches bgs 

Number of Grab Aliquots i;-
Saturated? Y ®(circle) __ _,.,, '-------

Waste Potentially Present? Y t@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_l 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y @(circle) 

Field Dup Y @circle) 

-1_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y @(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

~8--0lt?- · 

.\(..-s,?. ':rt::/: 
A- d v/JV\ 'b~ ;·.,..A 

ERM Samplers 

EPA Oversight 

Weather Ra ;-V'\ t/ (J s 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y t 6}:ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _ _.J_.\~/\~----
Sample Depth Interval 6 "b inches bgs 

Number of Grab Aliquots __ Cz~----
Saturated? v&<circle) 

Waste Potentially Present? v@circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

'\"'°f' ~(o\A.k. 
f ~:l-~-oto .. -$S-Z.. l ~ o,32.G?I tf @./ 0 ~:>I 

fuit>l~ ~\~k 
1<f1-~.,. o\o-~71,:t_-01t6/t/ eftJ:31-

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

CL¥\'\, ~--\\.+~,·~Vo~~ \ \MO,'<f 

Sample ID/Time 1~~ -01 \) ., S~o 1, o]'lh/l( ~,o: 3° 
Bottles Filled 

J_ 4-oz Glass (unpres) 

__{__ 4-oz Glass (1/3 headspace) 

6. QC Samples 

·1-- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y ~rcle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

MS/MSD ~circle) 

Field Dup Y t(fDcircle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 2, Jan 2014 

Date <s(?_bl/i /), 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site lnfonnatlon 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

W eather 

3. Location 

Lat 

Long 

GPS Accuracy 

\ i ·,7...0 

-

Location Field Modified? Y /~)'(circle) If Yes. explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method --*-~-----
Sample Depth Interval ___ O __ · G_· ____ Inches bgs 

~ Number of Grab Aliquots 

Saturated? Y 1€)c1rcle) 

Waste Potentially Present? Y t@(circle) 

Waste Thickness 

Waste Depth 

____ Inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2, Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal. Observations) 

Modified USCS: GRAIN SIZE, modifier, oolor, coarse and flne-grnined descrlptors, moisture content, odors/staining, minor constituents 

Bottles FIiied 

_1_ 4-oz Glass (unpres) 

J_ 4-oz Glass (1/3 headspaoe) 

6. QC Samples 

MS/MSD Y ~(circle) 

1- 8-oz Glass (Llnpres) 

_ 16-oz Glass (unpres) 

Field Oup Y ~circle) 

Field Dup Sample ID __ --7"/'------,, 
./ 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y ~(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Signature -../_:z.-:.--<1:;;;:_~-..__-~_2,~~,e:-=====------ Date i'l-11·1 /, 3 

Rev 1, Nov 2013 
SOP USM-01 

US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

11-'.;o 

Location Field Modified? Y {J (circle) If Yes, explain rn Notes 

4. Field Preservation IF/old Measurements 

Sample Collection Method -f~l~ ........ --- - -
Sample Depth Interval _ .... 0 .... ....,-=0 ____ inches bgs 

5 Number or Grab Aliquots 

Saturated? Y 0 (circle) 

Waste Potentially Presenl? YI €).circle) 

Waste Thickness _ ___ inches 

Waste Depth _ _ __ inches bgs 

Waste Appearance (describe): 

S. Sample Description 

ERM 

2. Doscrlptlon I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE. modifier, color, coarse and nne-gralned descriptors, rnolslure content, odors/staining, minor constituents 

Bottles FIiied 

_l_ 4-oz Glass (unpres) 

..L. 4-oz Glass ( 1/3 headspace) 

6. QC Samples 

MSIMSD Y @ (circle) 

Field Dup Y @circle) 

J::... 6-oz Glass (unpres) 

'1-- 16-oz Glass (unpres) 

Field Dup Sample ID _ _ _____ _ 

Signature/~~ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y ~circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-FIiied? ( Y I N ) 

Analyses _ _ ___________ _ _ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

j\.OvM, '.1b1,1'r(l 

(oJ)I ,1AA 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / €:}circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ \¾lk..,_...,__,_ ____ _ 

Sample Depth Interval -01:r-~k:J..,,_ _____ inches bgs 

t5 Number of Grab Aliquots 

Saturated? Y t@(circle) . 

Waste Potentially Present? Y (3) (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5, Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

J_ 4-oz Glass (unpres) 

_\_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y / ©circle) 

Field Dup Y ,@Jbircle) 

1.,,, 8-oz Glass (unpres) 

_ 16-oz Glass {unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /~circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? { Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y~ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -~)j~¥\ ____ _ 
Sample Depth Interval -~0-~0 _____ inches bgs 

Number of 9~ Aliquots 6 
Saturated\i)N (circle) 

Waste Potentially Present? Y /~circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

'Z 1 \ (l) ~ V')P•~ ,t--y/ a,,./- loc>+-4u VV\ 

L?p b~~l~~ 

ERM 

y7 l~ -=- t,, ~--·----·-·--···········--··-·····-···---··-··---··--·-······--········· ......... . 
~~;J!-}MA}dy t/{) '\ /\)£ C>f-

h)a_ ~ -f f/v1fa-.-l-vv-

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

~ (j.J\ '{ s / H 1, 1~~H"'w", isl0\-

sample ID/Time '??-;r..8·Dll./-$'7t>/-D 3Zl;i/LJ@_, q~Z,'7 
Bottles Filled 

/1.,, 4-oz Glass (unpres) 

1-,,, 4-oz Glass (1/3 headspace) 

1 
} 8-oz Glass (unpres) 

~'!,L L %-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y /~circle) 

k2.- En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y ~rcle) 

En Core® Pre-Engaged?((y) N ) 

En Core® Hand-Filled?~ ) 

Field Dup ~ N (circle) Analyses _______________ _ 

Field Dup Sample ID YR) 6,~o\'.\-~s11-onbtt/@.,9:z.b 

Signature <~----.F-----+-.,_-· ______ Date ~r,z__t;{i~ 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

t\!!.fll"'- ·::£(3. li' o( 

~\9.A r I bos 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y @(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -~\-\~~~-----

Sample Depth Interval _Q~·-b~----- inches bgs 

Number of Grab Aliquots -~£?=·~----
Saturated'@ N (circle) 

Waste Potentially Present? ~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

~~vn )(i""'-<t~ l 1',cck "~ LAl J(!..y
oJ-- too#Y"\ of 00vt,.\µ\G, 

~t\ -~ 1 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

C..JJl\'(I c;/[ty l ~(CU( t ~L·*' 
Sample ID/Time ~_(_C) - () \ c;-~~ 0 l- 0~ 'Z-<;14@ I\ ~~,b 
Bottles Filled 

_L 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y G:feircle) 

1- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

3-_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split SampleW N (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y @ircle) Analyses ________________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

·p?;J:_ B ·- o It., 

tL\\~\\3 

Location Field Modified? Y /vcircle) If Yes, explain in Notes 

4. Field Preservation I Field Measu{~ts 

Sample Collection Method _ ___,J:f.13,_,_,_,_ ___ _ 

Sample Depth Interval {)-- b inches bgs .c Number of Grab Aliquots ~ 

Saturated? Y ~)circle) 

Waste Potentially Present? Y /~circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

.l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y / ~ircle) 

Field Dup Y @ircle) 

i_ 8-oz Glass (unpres) 

L il':oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Slgnature--_.--a..., ~· 

Rev 1 , Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split SamplesW)N (circle) 

Analyses f\Vl -9 VI O ,Joe, S 

Date 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

't¼voV'(~\ vrA 

tfuv\ ~Ot, 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y @(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measu~'f.-ments 

Sample Collection Method _ ...... i\-'-'-IJ"\ _____ _ 
Sample Depth Interval -~t)~~_k> _____ inches bgs 

Number of Grab Aliquots ~ 
Saturated0 N (circle) -~--........_ _____ _ 

Waste Potentially Present? Y ,@)(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

\t ~~ ~~ ~~~~t~ ·w ' ... ·--~--c---

~~f> \3(aVvlc ~ 

·z~--s-s .-(> l·1-it·~C)32,c;)i-f ~ 
l~ ·.~~ l 

Sampling Notes (Sample Recovery, Refusal, Observations) 

G;""° w,.Q~ 
\Jo41y- _\v ~~ ~ \po~\\\'>\n_,, 

~ ~~- 6L~ 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

~ \ l,\\ ~ll-v-J\. ffCL'1' c:_o<h{~\ wtk 
Sample ID/Time f£1f,-o\J ~ SSD J 'O.s-iSI t..l @_, \'?.'· -~() 
Bottles Filled 

_l_ 4-oz Glass (unpres) 

l_ 4-oz Glass (1/3 headspace) 

6. QCSamp~ 

1-, 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

J_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y ~ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

MS/MSD (j / N (circle) 

Field Dup Y ~circle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y ®circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method --~ ...... ~-~-----

Sample Depth Interval __ ()_·_-(? _____ inches bgs 

Number of Grab Aliquots __ c; ___ ,,__ ____ _ 
Saturated? Y/1N')(circle) Q 
Waste Potent~ Present 0 N (circle) 

Waste Thickness O-h inches 

Waste Depth .... )~\o..,._ __ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_\_ 4-oz Glass (1 /3 headspace) 

6. QC Samples_ 

MS/MSD Q)N (circle) 

Field Dup Y ~ircle) 

\ 8-oz Glass (unpres) 
-'3'1., 
L 4ti-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y ~(circle) 

. ;f 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

Signature ~...,...,,A,::;__~-.-----:_=-~~---------- Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID w ~ -(.)D L 
DATE _,_\\+ib..,__\+-'-\~----

\ \ ' 
Begin Sampling Time \ \ ~1.,b 
End Sampling Time \ L,,~U~ 

ERM Samplers ~ ;--<\;\ 
EPA Oversight C\o.v~"'- '.xJi;,vd 
Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y /@,(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ----"\\f->.C'A _____ _ 
Sample Depth Interval D 1:, inches bgs 

Number of Grab Aliquots ___ <j__._ ____ _ 

Saturated? Y@<circle) 

Waste Potentially Present{y)t N (circle) 

Waste Thickness 0~ inches 

"> 1:'' Waste Depth /_...,Q..__ __ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

't~ q -ct')?,-'77 O\-() \Dbl~ @_ 

\1,:o~ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_i 4-oz Glass (unpres) 

.l__ 4-oz Glass (1/3 headspace) 

6. QC Samples 

·1,, 8-oz Glass (unpres) 
-,,'1-
_,_l-e-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

En Core® Pre-Engaged?\ 

En Core® Hand-Filled? ( ·,~f ,' :_, 

MS/MSD Y @circle) 

Field Dup Y ~ircle) 

EPA Split Sample~ N (circle) 

Analyses -~~-,---------------.,.. 

Field Dup Sample ID _______ _ 

Signature 
~-- \ lu 

-~-,,=----____ Date \tb / ~i 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y (N}ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ :l\A......,......,.__ ____ _ 

Sample Depth Interval __ 0~-:b ______ inches bgs 

Number of Grab Aliquots __ t...;-'-----
Saturated? Y 0(circle) 

Waste Potentially Present@N (circle) 

Waste Thickness Q-{; inches 

Waste Depth )',h inches bgs 

Waste Appearance (describe): ("1 -t" 
0 VvuJ 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

1\,,- 4-oz Glass (unpres) 

i 4-oz Glass (1/3 headspace) 

6. QC Samples --

2,. 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

MS/MSD .Y .@Jircle) 

Field Du@N (circl~-

Field Dup Sample ID '~_I 9--Co3-~5$\\-~()\{)bl3~ jJt;8, 

Signature ~ & 
Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y /~ircle) 

En Core® Pre-Engaged? (YIN ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y !@)(circle) If Yes, explain in Notes 

4. Field Preserv~tion I Field Meas~nts 

Sample Collection Method _ __,_tffi-----'-....,·-----'-----

Sample Depth Interval (;J-h inches bgs 

Number of Grab Aliquots __ ,:;: _____ _ 

Saturated? Y ~ircle) , 

Waste Potentially Present0 N (circle) 

Waste Thickness [) - h inches 

Waste Depth > .b inches bgs 

Waste Appearance (describe): 

sl/Vl'L'+ 
5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

1. 4-oz Glass (unpres) 

~ 4-oz Glass (1/3 headspace) 

6. QC Samples 

1 a-oz Glass (unpres) 
?,2..-

2:_ 46-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? (YI N ) 

MS/MSD Y t@:ircle) EPA Split Samples Y@circle) 

Field Dup@N (circle) Analyses _______________ _ 

Field Dup Sample ID \J'i?.::f.-~ ·W"(-7~1 /-Olen Jt/ ~ ~~fc; 

Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time _,_..._~:I_D_ 
End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

fi,ii/·1 
p,,,yfJV\ gt'.l ;.,r/ 

Q,lj,v/ y, s O 1 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y {N)circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ---+-H~:JD,.~----
Sample Depth Interval __ -11.dz-v--;/..,,.,.._ ____ inches bgs 

Number of Grab Aliquots 4b- 7 
Saturated? Y @circle) . 

Waste Potentially Present6} N (circle) 

Waste Thickness O ~ >d inches 

Waste Depth __,7'--,,.....0,___ inches bgs 

Waste Appearance (describe)Sv,AATr 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~1·· 00 ,.;~ 5 '5t1/ -OID1 It/ 

~ f'L,,,'"UJ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_i_ 4-oz Glass (unpres) 

_j__ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y / @ircle) 

Field Dup Y /EYcircle) 

'2--· 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y @ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? (YIN ) 

Analyses ________________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 1/:os 
ERM Samplers 

EPA Oversight 

Weather 

·A 0. VPV\:-53 q ~ 

(}) tA,J '-/ r 6(; j 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y r9>(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method JA_ 
Sample Depth Interval d~ inches bgs 

Number of Grab Aliquots --t?'-7'------
Saturated? Y {!§}(circle) 

Waste Potentially Present,&. N (circle) 

Waste Thickness () ·,'=, inches 

Waste Depth ? 0 inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~~~066J,sx, i -1) 1°""1 J l/ 

6}_ 11:05 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_L 4-oz Glass (unpres) 

_J_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y {t(..(tircle) 

Field Dup Y / €foircle) 

"l-a-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

· _ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y @circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y tcf!~circle) If Yes, explain in Notes 

4. Field Preservation I Field Measfl(ements 

Sample Collection Method -~H:~1\-+' · ____ _ 
Sample Depth Interval (j - &. inches bgs 

Number of Grab Aliquots ----,?-----
Saturated? YI@(circle)_)C\,:i _ 

Waste Potentially Presen~&Acircle) 

Waste Thickness · ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

k 4-oz Glass (unpres) 

1, 4-oz Glass (1/3 headspace) 

6. QC Samples 

_!{ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

MS/MSD Y /~ircle) 

Field Dup(i) N (circle) . 

Field Dup Sample ID \~.-:f.--9-cJ07-"71t/-Ola 1 Io/ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y@circle) 

En Core® Pre-Engaged? (YIN ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

~1:tf1 

Signature ~--"--"-""==---==-~~-. _> ______ Date 7 'f?c:A 
/ 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

\3'-0\ 

GPS Accuracy 

Location Field Modified? Y ,@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Meas~rf:ents 

Sample Collection Method _ __,_±i_,4\ __ -+------

Sample Depth Interval f)-{., inches bgs 

Number of Grab Aliquots __ !:?~-~~----
Saturated? Y@circle) 

Waste Potentially Presen~ N (circle) 

Waste Thickness O -b inches 

Waste Depth 7 b inches bgs 

Waste Appearance (describe): 

~~-

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

1 '3\, \ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_l__ 4-oz Glass (unpres) 

_l 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y@circle) 

1-a-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Y Gcircle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

'I 

_, En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y@'(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

'f.f:1.1· c,oc1 
th/1~ 

Location Field Modified? Y@Xcircle) If Yes, explain in Notes 

4. Field Preservation I Field Mea~u,iements 

Sample Collection Method ~ttB~_· _____ _ 
Sample Depth Interval __ 0~-,b=-·----- inches bgs 

Number of Gra~liquots 5z 
Saturated? Y eY(circle) .. 

Waste Potentially PresentQ/ N (circle) 

Waste Thickness C) "'b inches 

Waste Depth ~'7.__,,l;~_ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

I\,, 4-oz Glass (unpres) 

1,; 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD YI Q,(circle) 

~ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup@N (circle) 

Field Dup Sample ID ·y~-:L '1~0 09-~?I 1-0\0lll{@J ~\1,9 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples YI ~ircle) 

\ .,. 
,,. 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? (YIN ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy --;"'=-~-----

Location Field Modified? v@-c1e) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _ _,_\\ ...... ,,,~/\_· ____ _ 

Sample Depth Interval O .. 0, inches bgs 

Number of Grab Aliquots __ '?-.-"'---·----
Saturated? Y (3)(circle) __ . 

Waste Potentially Present0N (circle) 

Waste Thickness O --~ inches 

Waste Depth 7 b inches bgs 

Waste Appearance (describe): 

'SV>Av+· 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~ircle) 

Field Dup Y 1@ircle) 

·1- 8-oz Glass (unpres) 
32.. 

-l-4G..oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples /@ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( YI N ) 

Analyses ________________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

e~i,j.-011 

1/():/{) 
10:.;;1 

Location Field Modified? Y ~)circle) If Yes, explain in Notes 

::::::P~:~;:~:~::~:: Mea¥C~ Inches bgs 
Number of Grab Aliquots _ __._\_,~,__ ___ _ 

Saturated? YI ()circle) 

Waste Potentially Present~N (circle) 

Waste Thickness _(!)_. ~·/,_b __ inches 

Waste Depth 1.. q f inches bgs 

Waste Appearance (describe): ~l)IW-r;· ~/~i t' 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

1fl'f-oll- ½o t,O\Dbl~ 

e ,o..r:; 1 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_I_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y !Mircle) 

Field Dup Y 10circle) 

·'1,. 8-oz Glass (unpres) 

c,-1., 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

EPA Split Sample(!} N (circle) 

Analyses ~,\......,.j ____________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

\'\'-~D 
]'\'·'?'~ 

ERM Samplers 

EPA Oversight 

Weather 

.A "-rd""- 1:Zi{c'..-t.t 

Ckvv-\ .rz, () '> 
3, Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method --~!-µ<.-,_ ___ _ 

Sample Depth Interval --'~C)-~-·(:, _____ inches bgs 

Number of Grab Aliquots ~ 
Saturated? '/'®circle) _ 

Waste Potentially Present? Y @(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5, Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~ q-011---½ol-·\"-z. ?o"\·s <2._ 

\\~c;1.. 

Gl/e.vf tJ n..vt ~U\VJVV\lt,/4.,+- blt,~<-

q~ q ·- 011.-?~t{ .. \·1.1.b\ ·3@.. /J.' GL-j 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

<J,,, 4-oz Glass (unpres) 

1- 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y t€)ircle) 

Field Dup tO N (circle) 

~ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID \'~:1-1-0{L" S~l ( - n1ot 3@il'·S3 

Signature~---

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

EPA Split Samples v@f circle) 

Analyses ______________ _ 
I 

Date \2 ],z.,,[i~ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

AIYVW\ <\bll id 
Oh;v

1 
/0 $ 

Location Field Modified? Y !@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measure~ 

Sample Collection Method---~,-"-----

Sample Depth Interval Q·-f.> 
l, Number of Grab Aliquots 

Saturated? v@ (circle) 

Waste Potentially Presene/ N (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

inches bgs 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

~ 4-oz Glass (unpres) 

1- 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD ~circle) 

d 8-oz Glass (unpres) 
3·2.-i_ 46-oz Glass (unpres) 

Field DupQ/ N (circle) 

Field Dup Sample ID 'ff-11--0(3,"':1S( I--/Z10L3@ \ \ ~\) \ 

Signature ~ _, ~ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y @ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site lnfonnation 

SITE ID 

DATE \7A·U\l3 . 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

f\ 6 ~v'- \;t\\Y-cl 

0~\ I 0 iS 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~=---:::_---: ·:,:_:-_ ~-------------------

Co l~+~ '<\JJ:v~ 

Location Field Modified? Y ,@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _ __,~-------- Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval __ 6...._-,...b----- inches bgs 

q Number of Grab Aliquots 

Saturated? Y /®circle) 

Waste Potentially Present~ N (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance {describe): 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

1\.14-oz Glass (unpres) 

'L 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y @circle) 

_y_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

-\"\,\-- EPA Split Sample~ N (circle) 

En Core® Pre-Engaged? (YIN ) 

En Core® Hand-Filled? ( Y / N ) 

Field DurQ N (circle) 

Field Dup Sample JD ~7,. OJ'-[- 5{{/ y/1,,~il,'3 

1':t: SB Analyses ______________ _ 

~~-~~ 

Rev 1, Nov 2013 
SOP USM-01 

US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID Yf---t/0- 0Dl 

DATE _)_~~11_~1~13 ___ _ 
Begin Sampling Time _,/'--'0'-2--){"'--____ _ 

End Sampling Time _\'--'0"---L_._/ Z'-------
ERM Samplers /-\A/>v~I---D?\_, '\2--\~1,l'.\?.:t> 

EPA Oversight h, , <&I\ qz._p . 
Weather f"O L"? 

1 
LAL~ 

1 
l O

; 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y @(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method /-/AtJf) Avl~,·l.C\l'-
Sample Depth Interval [,,)--(9 inches bgs 

Number of Grab Aliquots _5 ______ _ 
Saturated? Y @circle) 

Waste Potentially Present? Y @(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

jJor,·n\ l,vOt en:: W.A0-:;-rl ?VJ.JD l'v I OO() rT 
f v'A \/'- D I [( l::, 

Sampling Notes (Sample Recovery, Refusal, Observations) 

/\ . ./:-/ C)\"' 5f0clW ()I\J T0\7 d\-;:_ 'SG_LL,. 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

"'Sl'\:t0DL( :51LT w/ (L,_t'\y', U~AY(:5++- t'':>?-IJl,uµI voz.y LJ.11-'tJ ... l[ M_,otJ'\lA()_k, 

Bottles Filled 

_j_ 4-oz Glass (unpres) 

+ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD ®circle) 

Field Dup v@cle) 

Z. 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples v(~)circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y I N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

/330 
I 1/J 7 
lt4 n A PA- > l?lbA r2-D 
.lh f3p..,1rz.D 

Location Field Modified? Y !@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method H,4-,vD ,Av&, erz.. 
Sample Depth Interval 

Number of Grab Aliquots 

Saturated? YI ef_)circle) 

__ o~-.... C.="<----- inches bgs 

Waste Potentially Present? Y !@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

2 00 ,r:r we ST CF [Z.c,A-,':;, L .f;A 1>110("( 

~I tJ F--7},/-- ·re, 1 
< jhu{:7El. i-t.J IN (--i ,, J"-.) lr..J 

d,F-- C:...J,1-)---,5•,£ )= (_')I"\)~ r J 

Sampling Notes (Sample Recovery, Refusal, Observations) 
I( 

,...., 3 .S1Jihv ,>,,v .5, 1..JJ?..FAce. o.P- <--,JZ-O._J,vD 

5 Off£; J<.£'1{YT3./ btz...l--1/-\7-.JI t:.- /"i<'.\TE?z..J4L 
:P~~E~, 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

_slJ..:,y CL.A½ 0/[Z-,A;v/) .. r::,,,...;12c:,rz-A1t-1Si ;fr/ALLI :>t..'i3-A?-JbULA-P- G7f"U-)-,V6"'-;; Mots r 

''{7) lJ81 ( FJ?£,ZE7·) 
1 

fa,,ne /4--?iJTS/e?rt r1ze:::seNr-

Bottles Filled 

l_ 4-oz Glass (unpres) 

__J_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y !d)circle) 

Field Dup Y &{circle) 

2, 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y teJcircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date /2 /2 /;3 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

~O·--c'lo3 
t' l- /22._ /,3 

/+AMA DA, l? l(~A:rz--D 
A, 01.1.c,17-'D 

Location Field Modified? Y @(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method :/MND Au,'-iGR 

Sample Depth Interval o-& inches bgs 

Number of Grab Aliquots 

Saturated? Y@ (circle) 

Waste Potentially Present? YI@ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

"" 56 FT ,r-J arz,n-t uS Cl/'01 
{:;"_°)ccA VA ,-1l(y,,-.,.) .Ar2-e1~

1 
f'.l<?AJ..._, 

~P<P-1urL SuL-r H-A:TE r1L e:. 

'--3 t(' j 
~c.::t.J,-1 r f? ,- ' ·171- I Z. 11 z_ /, 1, 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Tvw10 (';XTpj\: /-h,lt::CS 'fV PiZ<)VI t> t;: 

A-t>Dt n.ol'-',A L 'lfOi-Urz l~ 4=v rz 

E FA (Fv.J T s. 7-"L- 1 r .5,A.-npLG (vu Pe:) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

s, Lry S~b I (.OP<f?- ~ E 
j¼)VT;; Q,-4 .. 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_L 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y @(circle) 

Field Dup Y @circle) 

2_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature ~ it~ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples@N (circle) 

Analyses 1)upu o,r'if: 

Date 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

12./12-/13 
It I ·2-

!-+AHA l>A-, [21{-1A/ZD ; 

A-, [,Alf212 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

!r,h,-sr of-= t:;"XCAVAT1D,~ ,,ve.41z ;-.JOfZi-;-/ 

f2.::>kD 0{2- v-1 AS 'Te f>t::> ,-JD, 

ERM 

Surz..FACE- ":56/L µ/57,.J,P,..)'3eD, T72,<l.-orvrz/ 

lf3A Cj,</ft)~ 'WA: c~µ:. 5, c.-?,t-..) 5 v'(Z-FAcc: 

I A> .A-PE' A . 
,,..,; 10 FT. p1u)/-1, E)CcAvAT?o;~ IN 

,__3._L_o_c-at_io_n __________________ _, e U't:',-/ '5t.>/ i,,. 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y ~ (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method /bib-JD /vbt72 
Sample Depth Interval 

Number of Grab Aliquots 

Saturated? Y t(N)(circle) 

__ ,_?_·~_L_, ____ inches bgs 

5 

Waste Potentially Present? Y t@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

5/l 1'/ CL.A 1/ 0/2-.Af ,s;::;,AJE C'7(2AVZ2 r/t) !ST 
I .?;\ ) 

Bottles Filled 

_)_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

·,AA({!" 

"2- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y ~circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

MS/MSD Y &circle) 

Field Dup Y L:JJ)(circle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature .~-~--_ 7_1 /_7 1_7' __ Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? v@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Meas'Kements 

Sample Collection Method _..}_,_\_!-\~-----
Sample Depth Interval O ., \.2 inches bgs .......,,.,_/~"-------
Number of Grab Aliquots __ ""7 ______ _ 
Saturated? Y if:]) (circle) 

Waste Potentially Present? Y ~ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

vij ' o () 6 ,;~ .,7 L7t,r I - , .,z_ \'5 l 27 e 
°1 ·, 1-~b 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_l_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y @circle) 

Field Dup Y ®(circle) 

1= 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y IN'{l<:ircle) 
\__,/ 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( Y I N ) 

Analyses ________________ _ 

Signature 
,., ..... 7·.·· Z-7 ,·•' -·~,(_ .. ,:_··· ~-_.,,._··--=-Jr..--__ -_-·_·-_" .. _ ... ________ Date /, ~- C 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

I 

f~:i(ll ct?l 

Location Field Modified? Y / tt~\circle) if Yes, explain in Notes 

4. Field Preservation I Field Mea,srr_1f1ents 

Sample Collection Method -1--t_f_,,_\' ____ _ 
I I 

Sample Depth Interval -+-Q .... ·"~,t;;~-_ _.----- inches bgs 

Number of Grab Aliquots ___ l=~? ____ _ 

Saturated? Y ~ (circle) ,~ 

Waste Potentially Present? Y@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

ffi5/0-t)C6 · :'7/;t,'/-i Z Isl s 

e /Cl:/l/ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_{_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y (£icircle) 

Field Dup Y @&rcle) 

_la-oz Glass (unpres) 

t,. 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y@circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID ff:L/()-OCl ] 

DATE l 2./1<~1i 3 

Begin Sampling Time -'""/0'-·,_iJ_O ____ _ 
End Sampling Time --+i_,_/.....,~ Q""-=--0 ____ _ 

ERM Samplers r'i? ·tt·\ 
f ·~ \ 

EPA Oversight ,i\ Vt vU"\ ''6,, ~ V c,/ 
Weather "' .. -

,)-qy/, /6 s 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? YI t)circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurrments 

Sample Collection Method ---+-/'~f\ .... ;:"-----
Sample Depth Interval O -:b inches bgs 

Number of Grab Aliquots -~2~-------
Saturated? Y AfV(circle) . 

Waste Potentially Present? Y ~)circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

\\ -,oo 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_L 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y (Di\circle) 

Field Dup Y @{circle) 

·1- 8-oz Glass (unpres) 

k__ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y @~ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

\ 9 

\t): 1:io 
\f)'·'-\S 

GPS Accuracy 

Location Field Modified? Y ,G:)(circle) If Yes, explain In Notes 

4. Field Preservation I Field Measuref'-.nts 

Sample Collection Method __ -1):1-·\~\.-~\ ___ _ 
Sample Depth Interval _ __,0:c.._' -"'b~--- inches bgs 

Number of Grab Aliquots __ i;..,. .... '------

Saturated? Y ©circle) 

Waste Potentially Present? Y iG)(circle) 

Waste Thickness ____ Inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

S, Sample Description 

2. Pescrlptlon I Location Notes 

Description (Setting, Distance from Site Features): 

V~> lo c.,"Ob . ½o \ -\ZJl ts 
@J(}:L{'S 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color. coarse and llne-grnlned descriptors, moisture content, odors/staining, minor conslltuents 

Bottles Filled 

~ 4-oz Glass (Unpres) 

.l_ 4-oz Glass (1/3 headspace) 

6. QC Sampl~s 

MS/MSD Y /~ ~ircle) 

Field Dup Y 1@1rcle) 

1,,. 8-oz Glass (unpres) 

1.,, 16-oz Glass (unpres) 

Field Dup Sample ID _ ______ _ 

_ En Core® (unpres) 

_ 40-rnl VOA (Methanol) 

EPA Split Samples Y t{8jcircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Signature -~~ -~~---~-_,...c.+ __________ Date 
' \ 

Rev 1. Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

ff:(10 ~001 
1t-/r~t2 

GPS Accuracy 

Location Field Modified? Y 1(@1

(circle) If Yes, explain in Notes 

4. Field Preservation I Field Meas!1fements 

Sample Collection Method __ f1-·_,_,A'--'·,__ ___ _ 

Sample Depth Interval _ __,,_C.,_J_~~b~---- inches bgs 

Number of Grab Aliquots __ f?--,,,,<-.·-----
Saturated? Y @(circle) 

Waste Potentially Present? YB(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

.... .._~, ... 

~ \\~o.e\. q ~er~":~\~~ 
"~j:_ \() ~60q- ~0'l\·-t'l)5 \ ~ @} '\ L\.l 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_I_ 4-oz Glass (unpres) 

J_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y ~ircle) 

Field Dup Y ~(circle) 

Z. 8-oz Glass (unpres) 

t,_. 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples v@circle) 

En Core® Pre-Engaged? (YIN ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Sile Information 

SITE ID 

PATE 

Begin Sampling Time 

End Sampling Time 

ERM Sample rs 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

9 /() 
I 

-

Location Field Modified? Y@(circle) If Yes, explain In Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method --'-~\"""I\..,._ ____ _ 
Sample Depth Interval _...,0.__- 6...._ ____ inches bgs 

L:::; Number of Grab Aliquots 

Saturated? Y AW (circle) 

Waste Potentlally Present? Y .@)(circle) 

Waste Thickness ____ inches 

Waste Depth ____ Inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Sile Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE. modifier, color, coarse and fine-grained descriptors, moisture content. odors/staining, minor constituents 

C_1 f\ '-( \ 611 t)W V\ \ \f\1\0 \ ~~ 

Bottles Filled 

~ 4-oz Glass (unpres) 

_\_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

l_ 8-oz Glass (unpres) 

_ 16-02 Glass (unpres) 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y @circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

MS/MSD v(N)clrcle) 

Field Dup Y ,®circle) Analyses _____________ _ _ _ 

Field Dup Sample ID _______ _ 

Signature ~....,.,,__7L_-_&-------~------ Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID "?<?~\o o\\ 
DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Local/on 

Lat 

Long 

GPS Accuracy 

\ 1\nh:3 
Al \ \ 

\\j· :,6 
) l:.oo 

Location Field Modified? Y !@)(circle) If Yes, explain In Notes 

4. Field Preservation I Field Measur~: ts 

Sample Collection Method --+~~~':------

Sample Depth Interval 0 -b Inches bgs 

Number of Grab Aliquots ___ r:; ____ _ 
Saturated? Y@ (circle) 

Waste Potentially Present? Y~ (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance {describe): 

5. Sample Doser/pt/on 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site features): 

s (NW\~ l <- YD .::-_ 
f~"3)b - C> Ll -S.<;.o L- l'L~ 1- l-S 

e l\t)b 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modlner, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_ \ 4.oz Glass (unpres) 

..L_ 4-oz Glass (1/3 headspace) 

6, QC Samples 

MS/MSD Y /~)ircle) 

Field Oup Y 8clrcle) 

~ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Melhanol) 

EPA Split Samples Y /~circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( Y I N ) 

Analyses ______________ _ 

Date 

SOP USM-01 
US Magnesium RIIFS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

r~,o- c>t""L 
\ 7 - I ~ -- ¼ (:? 

\ ?-, S:(, 
140 L,, 

~~ , lo-vJ 7.__v' ~ 
3. Location · 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / g){circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements ~. . 

Sample Collection Method ~ 
Sample Depth Interval O ·- '=, inches bgs 

Number of Grab Aliquots 

Saturated? Y @(circle) 

?; 

Waste Potentially Present? Y {j;) (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

f(LJ-lb-OlL -S'>ot -\z.\C:, \°:) 

G ['t,'7~ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_\ 4-oz Glass (unpres) 
l'Z._ 
_ 8-oz Glass (unpres) 

+ 4-oz Glass (1/3 headspace) -Z-16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y@circle) 

Field Dup Y /(l'l)(circle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) En Core® Pre-Engaged? (Y / N ) 

_ 40-ml VOA (Methanol) En Core® Hand-Filled? (YIN ) 

EPA Split Samples Y l@lrcle) 

Analyses _______________ _ 

Date c~t11:. L, :s 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

/Lj 3 Ci 

j505 

ill' HA t>l1 , f2.tbit\fz.f> 
b . f.5l·'1 rz:1> 
t>Vt'TZC.:A::; ·, i C ,

) 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method :Ht\Nt> .Avb1G)'l.. 

Sample Depth Interval __,0"'---__,(-"a'------- inches bgs 

Number of Grab Aliquots 

Saturated? Y t@ (circle) 

5 

Waste Potentially Present? Y 16\cifcle) 

Waste Thickness 
, 

____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

,v 30 F1 ;"JCw.n+ oF- ·p· .. 
L'/'J1) ;c.,-..._ . 

tJA'Tt:::R.. A 7 /Mil-es (:J (/J/\!-;,'tl:3° 
) U, ,t... 2As. T 

TZ-tlA D 'TtJ A·'1'-1he-L v-' 11..J b 
c:)+ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

6/L yY GLA'/ Tl2;4ce 5.A-;-JD) (~f2:.A:yJ F£-w -5:.,--?A LL (-- ½ ') 67(2A Vl:1.-_) no I .s-r(Fiz~:,lf:pJ) 
~oHe ·T2ocJ rs 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_i_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~(circle) 

Field Dup Y t@circle) 

'J- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples(Pt N (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _,_lit,-""'-'/...::....... ____________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather r:;,~J 

3. Location 

Lat 

Long 

GPS Accuracy 

9~110 - CJ ii 
( 'l - / (o ·- lA> I 3, 
I) 1-t,l 

J /ow Lo> 

Location Field Modified? Y /~circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements ~ __ 

Sample Collection Method f-kvlA-~ ~~ 
Sample Depth Interval Q - lo inches bgs 

Number of Grab Aliquots r::; ----..,'-----
Saturated? Y@)circle) _ V 

Waste Potentially Present? Y t~1ircle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

f(<.:1-.to--otLt-4c,ol -)2_,tlt~ 

8,t~l{( 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

( LkY 4 t-v\A.v\~ 1/ve.Ll._ b ~lA. V'AO~·+ +-r, ",)·· .r-~~\. 
I I I I I 

Bottles Filled 

_l 4-oz Glass (unpres) 
L. 
_ 8-oz Glass (unpres) 

+ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y !(@)circle) 

Field Dup@N (circle) 

Field Dup Sample ID pe_f_t O ·- 0\ 1.\- 5 )t I - 1 l I b I '5 

Signature 

B \'7,l..t "L 

~l~--

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y / N (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

7 ,y. 

"' 7 (( .:s z. 

Weather DVE:Tzc.AST; L/0~ J wttJ1> 2--S,,...pt, 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y 0 (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method 'FLA.,-- 7$Di. '$coop 

Sample Depth Interval O - 7.-- inches bgs 

Number of Grab Aliquots ___ .5 _____ _ 

Saturated? Y !@(circle) 

Waste Potentially Present? Y I@ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

l.J f:ST o.f- .A11 .f1A IIY fAc..tLt TY 
13VIL-Pl,u(?, 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

.A,,TH- SArtft.~ lt>t-.. t t-f lrt/?tJ,Z,,W 
ft LL- , S"PA/'Z. SE va-, e;.7 ~ 'Tle>.,._J, 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

>A~it:>, 5 ,,__ rv, BllDwN.) eoA-P-~~ /ZotJ)J)el) r;.,~) stJnE &riZAV£Z-

samp1e ID/Time "PF-;Fl/-ol>/·S,lfJl-o 5b7l'I O //Z? 
Bottles Filled 

_I_ 4-oz Glass (unpres) 

_f_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /&circle) 

Field Dup Y l6C{circle) 

_..2.. 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 2, Jan 2014 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /~rcle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? (YIN) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather f2A1/J 

3. Location 

Lat 

Long 

GPS Accuracy 

, 

/33/3 
(358 

Y-: HAnAZ>A 
A. BA,rz..P 

Location Field Modified? Y 1© (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method FtM-- &r. 5c.•oP 
Sample Depth Interval O - '2. inches bgs 

Number of Grab Aliquots ___ 5 ____ _ 
Saturated? v@(circle) 

Waste Potentially Present? Y /~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/\JEAfl_ S. 'f31>1Z-1>EJ< of VSrfA.l1 

'P7Uf'E:1Z.1Y ;..,8Afl... t, GLAnA- (,/-16,ffJJA'f" 

Sampling Notes (Sample Recovery, Refusal, Observations) 

PfZE:V,o..,st.v l>,s;;wiz na> A-12-t;"A-. 

f1,Dt)G:Jt.A.,-G, Jit€f-..,~~ rfl.ES.£1-JI 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Su .. Tj s~'l>V, bAF-1<- (3,u,t..J~., °H'r,Jt GAA,,..,s., r.tc1,Jpr_ fZoDT.5 ..L. l:)'T:n'._A___... 
, I "t>l--=.r-lL 

HA-~ 'P~~.-, $oHe GiAAv€L (~ ,•t) 'Prz:E!,SE>J, 
Sample ID/Time 'Pl2-.7="!/-0D"2.-S.so /-e:::,S<:>7,4 r.::J 135 .3 

Bottles Filled 

_I_ 4-oz Glass (unpres) 

_(_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~circle) 

'J- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y ~circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( Y I N ) 

Field Dup Y !t)Jcircle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature _ ZA:=-=-~--L..~-----Date 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y {E)circle) If Yes, explain in Notes 

4. Field Preservation I Field Measyrements 

Sample Collection Method :S~(Uj 
' Sample Depth Interval () ,t'... inches bgs 

Number of Grab Aliquots __ (i,,__ ____ _ 
Saturated? Y t€}circle) 

Waste Potentially Present? Y ~(circle) 

Waste Thickness 

Waste Depth 

____ inches 

~--- inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

{,I 1..:r;cl"'t'(' I ~lvt- b,w.,, I °'7. 
Sample IDrrime f~"'l.J l .,ot> ~~s'io r .-o@bt1 e I ZJi/0 
Bottles Filled 

_] 4-oz Glass (unpres) 

J__ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~ircle) 

J:. 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Sample& N (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup v@circle) Analyses ________________ _ 

Field Dup Sample ID _______ _ 

Signature~--_____ Date 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time ('lOO 

ERM Samplers T- H.At1APA-
EPA Oversight A, -gA /fZ-D 
Weather OVEJZ,cA:.sT, 1..{tJ:;) WtrJ"J> 2· 5Jl1j>t, 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y @(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method rtA:1 f>l)T. 
Sample Depth Interval 

Number of Grab Aliquots 

Saturated? Y !@(circle) 

-~O~·~t-_____ inches bgs 

G 

Waste Potentially Present? Y /~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/\Jorz-n+ 5/tDE at=' A~Tcc:J7EJ2.-7Y 

/\-m 

Sampling Notes (Sample Recovery, Refusal, Observations) 

. ~A-r--iPce ll~c. l;..J 1rrP"1z-"1bt> F1L L 

.A-rzi.::-f+, ;-: D V-6 { ,{;. '{(,?J nu ;'-.j ; I- :s 1
' 

s i.) 13, - .A-;;v ( -i JL.A: I'- c:, f2.A Vl'.?L 

p 17-,'3 E7--'"I., 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Sample ID/Time rfZ-:fJl~OtJ'/-$$()/·~.5()7/L/Q // S5• 
Bottles Filled 

_I_ 4-oz Glass (unpres) 

_I_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~circle) 

2- 8-oz Glass (unpres) 

_{ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y @'(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y / t!):circle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

/t-f03 
1 L/ 2. f 

ERM Samplers T. ~A,~A 
EPA Oversight .A j~ D 
Weather f2.A / rJ) l/ () ~ 

1 
Wt~ 'f> 5 - fO J.41p"1 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y (fj) (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method fi.A.r: "&,r. $ a!)DP 

Sample Depth Interval t!:> - 2. inches bgs 
=, Number of Grab Aliquots 

Saturated? Y t@(circle) 

Waste Potentially Present? Y !@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~- 0 F > 6 c.:,-,~12-- f-ZA f L L_ ( p E 

<!.> ~ us ;e-, A-C-:r T-tz-u P<2JZT1 

Sampling Notes (Sample Recovery, Refusal, Observations) 

'?orti:- icJfZ.f,4<£ fu.,z.~A4E PfZ$5Erlr 
s~Aft.se vc5e,e~~ 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

S ! L ~ 6Ar-t'DYJ ~l6H-r ~N) /LtlJ ,sr, StJn6. Gf2.AVO- 6 r ,, 

Sample ID/Time Pfl.~/(-eu, S- ~so I- 0So7tt.{ GJ /L{/(p 
Bottles Filled 

_L 4-oz Glass (unpres) 

_I 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~circle) 

..'!:.., 8-oz Glass (unpres) 

_I_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y@circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y ~ircle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

-PPf;5;/:/ (p 

/"$/5 
(333 

T.. HAnA--PA 
A. 'BA1f2.D 

Weather Ovt::fZ.(A::,7 Lf611r f¥a,.j ., ) 

WIAJE> 5-10 p,epJ,, 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y @(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method Ft.AT "/x,1. $6'() P 
Sample Depth Interval O ... 2.. inches bgs 

Number of Grab Aliquots __ -5 _____ _ 
Saturated? Y ~circle) 

Waste Potentially Present? Y @(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

J\l.,Df-An v1s1T1>Jl PA12~114h 
f ~ /,.,4-,J'f)SGA.PeD Atz.~A. 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

_s 1 LT, C l,,Ay £'11 b A:f.2./.L 'B 17-l>t,,v/J 1 /101 .s ', {l ol>T.5 ~-D fLt::,kJ IL- /1A 711=,'-p_ ;> fl-<=5 ~ 
J'oH~ bfJZ.~l..- ( <.. I 11

) 

Sample ID/Time 'Pfl-;flf-O{J,-SSDI-05lJ7lc../. Q 13 Z. 2, 
Bottles Filled 

_I 4-oz Glass (unpres) 

_\ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y !@{circle) 

..±.8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /~circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y / ~circle) Analyses ______________ _ 

Field Dup Sample ID _______ _ 

Signature ~-/--·~~-~-----~) __ 7_
1_L _______ Date 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



. .:e Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather '12,A t;U., 

3. Location 

Lat 

Long 

GPS Accuracy 

1:HA~A 
A. 'JsA Ill-"!> 

4 o s 

Location Field Modified? Y (!Y (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method 'FLAr fJl'>J. '>C.0 t>r 
Sample Depth Interval 

Number of Grab Aliquots 

Saturated? Y /~circle) 

___ o_-_:1-____ inches bgs 

s 

Waste Potentially Present? Y ®circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

71h,u l-A:-'1/el2. ("'"" o, ~ c: ~ ) D Atz. I< 

> V ' I.. CJ -,..::> ~ w- s () Tl ,; A Ce". 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

> IL T, S .,4-,v?.> ~ L I h 1-1 r 13 fZ-0 t-J rJ:1 h {) t .s ',, ..,-er-"'fl-l~cr,E & M ~ 

Sample ID/Time f'fl:F If- tJtJ7-5,5tJ/ - ~ >C 7/l/ Q 015 2, 
Bottles Filled 

_f_ 4-oz Glass (unpres) 

_J__ 4-oz Glass (1/3 headspace) 

6. QC Samples 

~ 8-oz Glass (unpres) 

_J_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /@]:ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N) 

MS/MSD @N (circle) F1PS o;vLY 
Field Dup Y t@circle) Analyses ______________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 2, Jan 2014 

s/2/1 'I 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

102 7 
--r.HAr-tAPA 

EPA Oversight A, ~A lfZ-D 
Weather 'f2A-tf',l

1 
· 4 b.5 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y@(circle) If Yes, explain in Notes· 

4. Field Preservation I Field Measurements 

Sample Collection Method fu.7. {Jell S(.e,,o'f> 

Sample Depth lnteNal __ o_-_'2 _____ inches bgs 

Number of Grab Aliquots ___ .;!;. _____ _ 

Saturated? Y t(N){circle) 

Waste Potentially Present? Y /@ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

'F£-A' CG' /._.t tv E;, 

0~ f2-tDb,~ 

ERM 

Sampling Notes (Sample Recovery, Refusal, ObseNations) 

SJ.\-rlrLt {,JE:7 T->UE _ rv 
~A\/Y '(lA(~ 7.svtL"PU'r /~ 

.J-'1. I X/AJa, p ~ • 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Sample ID/Time 'fta;i:1f-tUJ8-SSt::>J-bSt>'71~ Q /eri,. "L 

Bottles Filled 

_J_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y !@circle) 

~ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /&(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( YI N ) 

Field Dup Y !@circle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature -~-----'.L---_.,_~_,___ __ --_--_--_Date 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 'f2A '"", 

3. Location 

Lat 

Long 

GPS Accuracy 

T. H At-1A 1>A 
A-. ~A 1rz-1> 

4~s 

Location Field Modified? Y !@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method R...A."'r ~T. Sc:o~.,p 
Sample Depth Interval c9 - A inches bgs 

Number of Grab Aliquots __ E. _____ _ 
Saturated? Y !@(circle) 

Waste Potentially Present? Y !@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

s e, '-'1lt err 12,A , ,_ .s7u-12, • 
I 

_,, 'Jt>D ~As, of- t}-o1.,.7:>/,.c.J(,.-i 

"P,Z:),-_11) • 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

SArtPL.f LO{.... • (/J 

°f>A-rtt. 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

:5ANl:::>Y :5/t.T) Ltt-tfl'T 7.sjZ.t>tJ/'-=>,I /"1/J/~" Sone MRAv€7- f?'Z.E3~7'-JT 

Sample ID/Time 'fp-:T//-{)t)C(-$~1!)/ .. 05()7/"I O Oo/lL/ 
Bottles Filled 

_I_ 4-oz Glass (unpres) 

l 4-oz Glass (113 headspace) 

6. QC Samples 

MS/MSD Y t6)circle) 

±._ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y~circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y !@(circle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RIIFS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather tzA t,.J 
1 

3. Location 

Lat 

Long 

GPS Accuracy 

lffp-010 
/():JS 
((/{ 

40., 

Location Field Modified? Y @<circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method PL.Ar "Kof. ~l.Ot!>'P 
Sample Depth Interval -~(}~--'-~---- inches bgs 

5 Number of Grab Aliquots 

Saturated? Y @circle) 

Waste Potentially Present? Y ic.&)circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

<9~ j2.(t>l"1~ s. of- A-11 Fl3~c.E 

L ttVt. .,Al. FAt- ttvffrt $Lo?€ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

S IL r, .Sh\> 1:> Y, l 1/:1/lr "f3-t?.JW ~ .J Fr".; E 6~ s., <${>Fr; 
f2DoT3 1'P-E5 !?-J• 

Sample ID/Time prz..:,;11-010-~$t:.,/-0507/"/ CJ /OGB 
Bottles Filled 

_( 4-oz Glass (unpres) 

_( 4-oz Glass (1/3 headspace) 

~8-oz Glass (unpres) 

_L 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y 1<axcircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( YI N ) 

6.QCSampl~ 

MS/MSD ~ircle) 

Field Dup Y /~circle) Analyses ______________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 2, Jan 2014 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

~~~g 

Location Field Modified? Y@circle) If Yes, explain in Notes 

4. Field Preserv~tion I Field Mea~u(ements 

Sample Collection Method 4°]_M~ 
Sample Depth Interval () .. c.,_ inches bgs 

Number of Grab Aliquots C, 
Saturated? Y@circle) --~-----

Waste Potentially Present? Y ®(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

'aL.1'~ ~~ l l,oCJ-- ~\JV\( o, 
Sample ID/Time ~t ( ... D tl-@l,,-Ol:,~,b\ ~e /!,' 3r; 
Bottles Filled 

i, 4-oz Glass (unpres) 

.JL4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y tf})circle) 

¥. 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split SampleQN (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup YI rQircle) Analyses ________________ _ 

Field Dup Sample ID _______ _ 

Signature~-----_-________ Date 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form ERTVI 

2. Description I Location Notes 1. Site Information 

SITE ID Description (Setting, Distance from Site Features): 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y t€}ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method \½,,,...,..( Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval _ _.O.,.__ .. z_=·=------ inches bgs -Number of Grab Aliquots __ ':-? _____ _ 
Saturated? Y ,@:)circle) 

Waste Potentially Present? Y / ~ircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

c:;\ L-"t 1 ~t\{ 1 I :5 L.J '-w"' -. d f 
Sample ID/Time 'yg;:t.,l\ .. ()('l,,"'7',tJ(.-O~flo/t{@_j/:O i . 
Bottles Filled 

1,,, 4-oz Glass (unpres) 

-1,, 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y@circle) 

' • 'f . . ' 

4 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /~rcle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y @circle) Analyses ________________ _ 

Field Dup Sample ID _______ _ 

Signature ~-····_-_--_-_--_-_--_____ Date 

Rev 2, Jan 2014 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

10;;0 

GPS Accuracy 

Location Field Modified? Y 1Q;ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method • ~\~ 
'. 

Sample Depth Interval -;O_':"_L.-=---- inches bgs 

t.; Number of Grab Aliquots 

Saturated? Y !(w(circle) 

Waste Potentially Present? Y ~(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description .. 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

s \ L--(\ J.~~ · l~'-{-~V\ \ d Vtf 
Sample ID/Time Y{..,:p/(-()('3 •"7f(){-C>t;bh/~ @_, to~o'f> 
Bottles Filled 

't, 4-oz Glass (unpres) q_ 8-oz Glass (unpres) 

'l.-4-oz Glass (1/3 headspace) J ~,11:oz Glass (unpres) 

6. QC Samples ~. ~ C) ~ 
MS/MSD {!)~ircle) n(.lt-6 I 
Field Dup Y Wcircle) 

Field Dup Sample ID _______ _ 

Rev 2, Jan 2014 

_ En Core® (unpres) En Core® Pre-Engaged? (Y / N ) 

_ 40-ml VOA (Methanol) En Core® Hand-Filled? ( Y / N ) 

EPA Split Samples Y /~ircle) 

Analyses ________________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

~~VW'~~ 

Cl~v, -c;oc, 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y t9:ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method t)~ 
Sample Depth Interval O ~ 't. inches bgs 

Number of Grab Aliquots __ c;--=------
Saturated? v@circle) 

Waste Potentially Present? v@)(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

C,ta~ <l l~ J \'f ,\- ba 'S \ {_, --r, cl"'t'i I l ~h,.f-b..,"'°'\ Id "1 
Sample ID/Time ~~::rJ, .. o,t.[ ~Sb/ .. ~'11':{ e?=~s-
Bottles Filled 

i__ 4-oz Glass (unpres) 

1-, 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y @circle) 

Field Dup Y@circle) 

4- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 7&~ 
Rev 2, Jan 2014 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y @(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( YI N ) 

Analyses ________________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

2. Description I Location Notos 1. Site Information 

SITE ID t'LJ:1'2.. .- t>O / 

12. - 10 -l.:7 
Description (Setting, Distance from Site Features); 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 1 
- l/ F, cu.-j , 51,o,,-"'? 

1---------cl 3. Location 

Lat ~,.. 

Long 2 
GPS Accuracy 

Location Field Modified? Y / t}clrcle) If Yes, explolr1 In Notes I 

' 

() 

6 

-
ro«-J. 

-
,r. 

-

- - ·~ 

I 
341191: 

.5)J, 

ERM 

~ 

4. Field Preservation I Field Measurements 

Sample Collection Method Y)()',l "-'\j~ Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth lnteNal --"0--__,~ _____ inches bgs 

Number of Grab Aliquots 

Saturated? Y 10J (circle) 

..r 

Waste Potentially Present? Y l(!j) (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ Inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content. odors/staining, minor constlluents 

5 ;\~1 .ff.\-1)1 , c..J / l~u-lt j~""-!, ~I<. Qf'-jAl\·-r-\ , 5a,-J t't -"'~ 5{)..~tol.1 si l~n 
f\\>" .. ~\u\.\'1..... 1 clr-'a 9 

Bottles Filled 

_I_ 4-oz Glass (unpres) 

_I_ 4-oz Glass (1 /3 heads pace) 

6. QC Samples 

MS/MSD Y t(!} (circle) 

Field Dup Y / ti'(circle) 

'2. 8-oz Glass (unpres) 

~ 1 f:i,oz. Glass (unpres) 

Field Dup Sample ID _______ _ 

,-, I I j J/ 

_ En Core® (unpres) 

_ 40-mL VOA (Mettianot) 

EPA Split Samples Y /~circle) 

En Core® Pre-Engaged'? (Y / N ) 

En Core® Hand-FIiied? ( Y / N) 

Analyses ______________ _ 

Signature 
/J ~ 

.--:./~C')
4
· ___,_ ___ . _____ Date 12. - /cD- ! :3 

ti 
Rev 1, Nov 2013 SOP USM-01 

Us Magnesium RIIFS 



Surface Solids Sampling Form 

1. Site Information 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

p(l.j:\ '2. - '° 0 'L 
l 'l. - 10 - I J 

Jll..q+ j '°- 't : :J., 
q:t:tr 

Weather 
- vo P- , c.\.tt/j e,l,M-

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / ~)circle) If Yes. explain In Noles 

4. Field Preservation I Field Measurements 

Sample Collection Method __ _.1 ... !: ..... A.__ __ _ 
Sample Depth Interval __ .... f?.__--~r;;::....- - Inches bgs 

1-: Number of Grab Aliquots 

Saturated? Y /~ (circle) 

Waste Potentially Present? Y t{; (circle) 

Waste Thickness 

Waste Depth 

____ Inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Selling, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

- s M M. ! 5r=> ~~ LIA ~IL<.. 
S{}-*- hlue-

- 4 u it 't'\PWl ou-U- >~...-Pk. 

l ~ (.~ -ho t' { 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

s ·r\, s~rv~, _./ l;Uft SflA.,,,e/1 >~ ,J ~, JEA~l ,1 -h~,J,,_J~k~ bcr, 
~ t,f"'-5a;&..-Z.,r (.~.,.1-J 

Bottles Filled 

_I_ 4-oz Glass (unpres) 

_1 _ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y 1/) (circle) 

f_ B-oz Glass (unpres) 

_ 16,oz Glass (unpres) 

Field Dup Y /~(circle) l 
Field Dup Sample ID __ /\ _ _ < ____ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Sample&/ N (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand.Filled? ( Y / N ) 

Analyses ______________ _ 

Signature _ ;J__,...__/Jt_li ________ Date 12 - 1~ - /J Y I 
Rev 1, Nov 2013 SOP USM·01 

us Magnesium RIIFS 



Surface Solids Sampling Form 

1. Site Information 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Locatlon 

Lat 

Long 

GPS Accuracy 

~,r ~a.'Jlt- 00:1 
12.- 10 - { 1 

l o '. z.o 

Location Field Modified? Y / Kl (circle) If Yes, explain In Noles 

4. Field Preservation I Field Measurements 

sample Collection Method h.erJ A v..5 u-
_ __.C_-_(q ____ Inches bgs Sample Depth Interval 

:s-Number of Grab Aliquots 

Saturated? Y@, (circle) 

Waste Potentlally Present? Y,@ (circle) 

Waste Thickness 

Waste Depth 

_ ___ inches 

_ ___ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

El<M 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Y.,ll {)/UJ 

y,- !o----?C·----, 
--

.r. ..1d,i /'<_ 

• 0 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors. moisture content. odors/staining, rninor constituents 

S~\\.) s-..J IJJ \~ e,\0.7, c)._o.,,...i I s o.-.a \ S" ~.-(?. I _, ~w~ J ~ Le.. &/'~n.,J ( t'l• ) 

Bottles Filled 

_l 4-oz Glass (unpres) 

_l 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y t @ circle) 

Field Dup Y ,@)(circle) 

'Z. 8-oz. Glass (unpres) 

'2._ 16-oz. Glass (unpres) 

Field Dup Sample ID - -.----.-----

Signature 

Rev 1. Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y !@(circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses ______________ _ 

(2- t O - I ~ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

~ {l "I\ 'l. - Q f)" 
\ 'L - 10 - L::J 

10: 2J' 
lo:':{') 

- l, ° F, .S"'-1'1'-~ lc.a.lM... 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y ltJ (circle) If Yes, explain In No/es 

4. Field Preservation I Field Measurements 

Sample Collection Method b,W".l ~"'-,Su: 
Sample Depth Interval 

Number of Grab Aliquots 

Saturated? Y / ~ (circle) 

__ ..... C,__-...,,u _____ inches bgs 

s-

Waste Potentially Present? Y ;{9 (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5, Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

r~J 
k~ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE. modifl~lor, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

S ·.1\,- ( AN () I r,., ( ~U. ~ I l ,'\1-k jA~4 );,""&.A ' ~ .. J.,..J ' Sp,. vtl :, I ~ ... I ..J ~(Dt:' 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_\_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y !®(circle) 

Field Dup Y !®circle) 

"!:..._ 8-oz Glass (unpres) 

J.. 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

/' 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y / ©circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ______________ _ 

\2.. - Jo- ( :J 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

~/L"J \2..- 0 tJ ,;-

12..-to -t~ 
q,·11./ 

A. {J"-.,._.J 

-l,- F, e..l ,,... , J '"'" "y 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y ~circle) If Yes, explain in Notes 

[ :i l<.M 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

4. Field Preservation I Field Measurements 

Sample Collection Method h~ A"'-SV- Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval ____ C9_-_ll ___ inches bgs 

Number of Grab Aliquots 

Saturated? Y I {j, (circle) 

~ 

Waste Potentlally Present? Y / r-acircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

rn-1. \1.-- 00> - S $ 0 ( - l u.o t:s e 
Cff'~L( 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content. odors/staining, minor constituents 

.s; I "1 'AND ~ l,\J/.t S/14'"'~ J N ii -tiH. I sfl,tl!'ll ii ..P.M.1 tlAlro~ J ~u / "'°l,..AI\' 
-n.,<.t tr s~· 'E,.( 6w"- '1 

Bottles Filled 

_l 4-oz Glass (unpres) 

_(_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD ci}J N (circle) 

Field Dup Y / IOcircle) 

±:._ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID __ ~ ____ • __ _ 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y 10(clrcle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses ______________ _ 

Signature - ~--=/]--1-)h=-1r-/_ ..... _-______ Date 

f · ' 
!Z.-,Q - /? 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site lnfom,atlon 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

fCtr \1- - oC)tp 
12,,. ... 10 • l,j 

Location Field Modified? Y ~ ircle) If Yes, explain in Noles 

4. Field Preservation I Field Measurements 

Sample Collection Method V"\'-",.l IL~S'-
Sample Depth Interval -~C--_~ ____ Inches bgs 

Number of Grab Aliquots 

Saturated? Y / 9 (circle) 

s-
W aste Potentially Present? Y ®(circle) 

Waste Thickness ____ Inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

BHM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

I 

Sampling Notes (Sample Recovery, Refusal, Observations) 

"-'Lt&\ .rrv-w ~ ~ ·--6 
st)~ s-.,ft'flll J;&. ~ 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

$ fst./0 w/ -\tl>.!(. ( ; \ J.. 1 ~ lL ~,t,t~ 1 j/A.a , d ,..7, s-rnJ I J ~ ../a w-d•lt~ 
5 r,.X\LJ, 

Bottles Filled 

J_ 4-oz Glass (unpres) la-oz Glass (unpres) 

_I_ 4-oz Glass (1/3 headspaoe) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y /~ircle) 

Field Dup Y t@)circle) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-mL VOA {Methanol) 

EPA Split Samples Y If) (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses ______________ _ 

Sig nature -tfi------M-~_Date 12 - J~ - t '] 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

fCl.:J12 - 00:r 
12--ro-t.'.3 

11 : to 
'f ~t"'\~ j ~ 

A . Ga." J-

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method V\f.i,,t o..v-. y 
Sample Depth Interval O-\, inches bgs 

Number of Grab Aliquots __ _,£,.,,__ ___ _ 

Saturated? Y t® (circle) 

Waste Potentially Present? Y !©(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Ul{M 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

"'-- '1 't. 1 s 1\,G<J ovu- ~,,.._,It. 

~(.,~ 

Modified USCS: GRAIN SIZE, modifier. color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

siJ~ >ft(V() , b.,-.1vl', ~u.. ru,oH, ~r, f~ '" ~r\-LJ{"lll.,'t-e/ 

Bott~illed 

't. ,:t +oz Glass (unpres) 

'1.. -:f:::: ~ Glass (1/3 headspace) 

6. QC Samples 

~ 4 ,2:. B,oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N) 

MS/MSD Y / ~circle) ,('\} EPA Split Samples Y /fg);circle) 

Field Dup T'"/ •(cireter, yc-)-'> _ Analyses ______________ _ 

Field Dup Sample ID O-:t:\2-- O:'?l-5SI f -l '2.tvl.1 e. \\".OO 

Signature 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface SoJids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

f a..;::a-o OS 
\L-/o - r3 

- ~ o (2., clLcr, ~~/\A y 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y /~circle) If Yes, explain in Noles 

4. Field Preservation I Field Measurements 

Sample Collection Method h ,..J,_ ()..v..p 
Sample Depth Interval _0-_ __,t,.=----- inches bgs 

Number of Grab Aliquots 

Saturated? Y /~ (circle) 

s-
Waste Potentially Present? Y /~ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5, Sample Description 

HRM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

~ y {, I > 11,4 W ~ J.. .s~ ;r,/}~ 

l, c.<-h ......... 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content. odors/staining, minor constituents 

si lit J A-,J/J, ~(L ~a\.."(.i'AO~l) C ct1r' i > ~ 
l~s"'-l- !:>,<>"""-

Bottles Filled 

_I_ 4-oz Glass (unpres) 

J_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~circle) 

Field Dup Y /'@(circle) 

~ 8-oz Glass (unpres) 

~ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1; Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y t®clrcle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ______________ _ 

l 2- 10-/ J 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

-{; 'F, , ... ~ l t..-.lh\. 
3, Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method V\~ (LC...tt,'-... 
Sample Depth Interval _ t'.):----=L:,=----- inches bgs 

Number of Grab Aliquots __ 5"' _____ _ 
Saturated? Y ,0 (circle) 

Waste Potentially Present? Y $(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

liRM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sarnplin9 Notes (Sample Recovery, Refusal, Observations) 

....--i-1/•/ S'1~'-" ,._..J. S1t~ 

111 LA-h~ 

f~I- l~- OO°t- ~ So L - l ~LO l~e 
lf'1.z._ 

Modified USCS: GRAIN SIZE, modifier, color, coarse and line-grained descriptors, moisture content, odors/staining, minor constltu~~ 

st1+] Sl'tN.D v/ l,'l&J~~l, I..~ d~, srel ll +,i.... Sa,.) • 
5/;\,tte{ ~\ -f..k Jl'>I.WfA, $ ac!, ,, ... J)l- .r-..~ 4'lf-'4" .. 

Bottles Filled 

4 4-oz Glass (unpres) 

_1_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y / ~circle) 

Field Dup Y t'E)circle) 

2. 8-oz Glass (unpres) 

"2. 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y / l.'iD(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses ______________ _ 

Signature 
__ n_l/J_, _J __ jl"'--_/ _____ Date 

l~~ 
Rev 1, Nov 201s SOP USM-01 

US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

-IJP ft-1 ~ , J&4-,v..f' 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / N (circle) If Yes, explain In Noles 

4. Field Preservation I Field Measure,m;nts 

Sample Collection Method het\J. A f,tJ& 
Sample Depth Interval _ _:;0_-_ll _____ inches bgs 

Number of G_:~Jiew.ls ::f 
Saturated?t!7" (~rcle) 'J:::> 
Waste Potentially Present'(V N (circle) 

Waste Thickness l,, inches 

Waste Depth G. inches bgs 

Waste Appearance (describe): 

- ,~,.&--
5. Sample Description 

IJl{M 

2. Description I Location Notes 

Description (Selling, Distance from Sile Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

...- 4,. .rnoveJ Ove" J,1rll.t. J., La-/-

Modified USCS: GRAIN SIZE, modifier, color. coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

SALT .. , 1 ~"J.. 1:, "'~ -k ~ C0Lk ~ ~s~o1,. mo7sl-

.. 

Bottles Filled 

_\_ 4-oz Glass (unpres) L 8-oz Glass (unpres) 

_L. 4-oz Glass (1/3 headspace) _ 16-oz Glass (Unpres) 

6. QC Samples 

MS/MSD Y / {P(circle) 

Field Dup YI 8 (circle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Spilt Samples 6J1 N (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-FIiied? ( Y / N ) 

Analyses ______________ _ 

12-lo- c1 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

12/u /,3 

PA/?"n .. Y CLcVb y) rJo~,-,.r 
B120"E:2-c; I ,"\, I .5 ,'.'.> 

Location Field Modified? Y@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method f{kN-:P Auhe-:-J'"l... 
Sample Depth Interval O ·- &, inches bgs 

Number of Grab Aliquots __ .£_' ____ _ 

Saturated? Y J<!i)circle) 

Waste Potentially Present'((") N _ ~~ircle) 

Waste Thickness ~ lo inches 

Waste Depth 0- G inches bgs 

Waste Appearance (describe): 

S:Jld-T 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

TVP c.>s;: _gr1Al-L-- '?tLF 0~ 

bt \2T (.s.AL-'T.- ..s os;>-,71f-

fJ D /C,7-{- 0 A
_5..z:;(}TffE}2;0 

_sT , 
(- C,f\Tc. C->~ 

.Ac:cES.s, 'T2D-AV 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

.So<.'--r- Sc.,JL. -;J A./ / 11 S,10ovJ' o,-0 

'-,Z.:, ,'~ 0~ $ DI L. 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

SALTY SAJ..lb1 t:?iZ/\7NS .5, U(S·-~ (~1u1.j-'¾!·J2.~ TZ-BT:>P)S}+- ~ 72-ot,-1~ {/v'G2-L-

Pf2.A7,~'eD / 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_\_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y !@(circle) 

Field Dup Y @circle) 

2..- 8-oz Glass (unpres) 

'2-·rn-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y !®)circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Signature ~~~=--+--~f-}_sf_· __ Date 
f I 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

()C(/J 

1-1:4-r!A PA, {2 lbA FIJ 
A, i3A,C?-o 

lleAVY Ft:i/-, t,11 .. .l)::,~?L <. LeA12-s~llJ,..'S 
.:1-··p 

Location Field Modified? Y tDJJ(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method H:4AJJ::> Al, l-,zerz. 

Sample Depth Interval O -(c inches bgs 
C Number of Grab Aliquots __ .?_-_____ _ 

Saturated? Y !@(circle) 

Waste Potentially Present? Y 1t!9'J(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Se,'<Y17ft::/-\sr o+ STA fZ- J::Zy...J'J> ........., /OCICI FT. 

Fu1r AfZEP. ('} .f ..s:!) {-if;; 'i3rzu.:;ff, 

Sampling Notes (Sample Recovery, Refusal, Observations) ,, 
·""'3 ,Sf..Jow PJ'Z.e:5.e?'-JT c.'JP T7.J'J=> 

OF 5c>J1..--

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

5.A#DY S /L1; lrc7 /.lr P/Ztl").,..J.J F1rJE ..sJ-.\-7-. .n::.-> /,..rmt>ni 1\..ID nv1srv1ze) .>t.v·-f£: 

J2--0L>7:s / 0/26.4,,J;L HA.-rr::/2.JAl- PJZ..C:':SPNT 

Bottles Filled 

l_ 4-oz Glass (unpres) 

_I_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y l!f(circle) 

:l:._ s-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y @(circle) 

En Core® Pre-Engaged? (YI N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y 1Ji)(circle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature -::::?d=+f/ Date "--...c;__-""--~---~-+(-------

Rev 1, Nov 2013 

I I 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather t:'\t)\\/Y 

3. Location 

Lat 

Long 

Io\::-

Pfjf-"/3 
12/13 

\-\1'-.\v\A'OA I ~U(,,AJL:I) 

A, t}fll /2D 

GPS Accuracy 

Location Field Modified? vefu(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method Hf\)'JQ Alfa(..,c~-
Sample Depth Interval ___;;_O_·-_· .::..C.Y_' _____ inches bgs 

Number of Grab Aliquots _.!::_'. ______ _ 

Saturated? Y ©circle) 

Waste Potentially Present? y(N) (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

5o(xcrJ-1GA)1 0~ 'S'TA(L FotvD rv &'OO rT, 
yU-\\ .f\(/,'Cl\ o F' 51;<::x 'B,'iU,vJ N 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

A--~,, 5 1Jot,J o1"1 -ro'<' c:i\s: z,l?rlL- · 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

"'.:":.f'WD'"t' 5\Ll, LIGHT <fs.i-tJcJiJ
1 

(;"11')/j- St1rJ(\ Vf:~-Y L('(\L.\!'.'. (11\0tS'f(A~(;:'
1 

Sc:rt,.A.1£ 

·)2.e.:.c:YT':::', / c, (2.,0Al'J\C,~ 

Bottles Filled 

l_ 4-oz Glass (unpres) 
.-, 
t- 8-oz Glass (unpres) 

J_ 4-oz Glass (1/3 headspace) 2- 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y@ircle) 

Field Dup Y(lil)circle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples v(~circle) 

En Core® Pre-Engaged? (YI N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

IL-/ 11--I \'.7 

/000 

Location Field Modified? Y@circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method /-IANO f\i/1,'--JiC~ 

Sample Depth Interval _O_·_--_(o ______ inches bgs 

Number of Grab Aliquots _};;, ______ _ 

Saturated? Y @circle) 

Waste Potentially Present? Y~(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

\CA"5\ eir 51A \L 'fowQ f,J /t:JO f'C 

r-v-~T A'LCI\ w / -;; A<.Jt, -e)~\Jv H 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

,A,- 3/1 51-.JoW UN ,o? of SIJlL--

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

SfM/Di/ SILT' I Ub/-{ l ·~~0..;.tJ ( f/1\J\; sArJ~>) \/Crt'-t' (.J:Cf(l,~ t,.M\S,,A...'\LG I so01Z'. fluifT'.> / 

C_;, \<-C-,v'"-~ \. C 5 

Bottles Filled 

14-oz Glass (unpres) 

+4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD ~circle) 

Field Dup v@ircle) 

2.. 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) En Core® Pre-Engaged? (Y / N ) 

_ 40-ml VOA (Methanol) En Core® Hand-Filled? ( Y / N ) 

EPA Split Samples Y /~circle) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers I..L.c:,-"-'--"-'=-c==,-<-t='rt.n.,'e__M~ 
EPA Oversight 

Lat 

Long 

GPS Accuracy 

('ty/1 l · -/,VjJ 

Location Field Modified? Y 1@) (circle) If Yes, explain in Notes 

4. Field Preservation I Field Meaf urom~nts 

Sample Collection Method Vl~ ~¥ 
Sample Depth Interval 0 inches bgs 

Number of Grab Aliquots ~ 
Saturated? Yt5l) (circle) 

Waste Potentially Present? Y /[J> (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

)J{~J .{JJs · ttb01 bf} {)// ~/e F2 , 
0lf"-~<L WEf--f,,f,;,w_ , u,,_? llf
~Du;,l~;:('~, (,¼> += ';!_11 

~lutu CLi\jer: 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

-6 lLTY CL-AY ~,::,l~~l~ll; °Ji11 ii_;~h rl4-s~~t*/1 .f\-M__i @ott.~ sctd, Mo,~ 

+re~~ dir-l1.1.eJ 

B?ttles Filled 

_l 4-oz Glass (unpres) 

_J_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y !@:circle) 

Field Dup Y !@circle) 

'J, 8-oz Glass (unpres) 

~16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y ~ircle) 

En Core® Pre-Engaged? Cf I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

p {2...J:J 7 -o 0'1.. 

12--7-i!.1 
q:53 Begin Sampling Time 

End Sampling Time 
ERM Samplers 

lO"f/Ci 

-:!tiJ!t.-/ CJ •. Ck~,~ 
EPA Oversight 

Weather 

y"f\ 0, I -s:::J. n.o t,.:') I ,-..J ()t,'1/J / f '7 ,;3 j;:" 

3. Location 

Lat ~ S-] :J S-{ 7- , "3 q Iv 
Long CIS--S-f =v,:;, 00 E 
GPS Accuracy f Po~-;;_ I, l l( . ± !'3./,-/_ 

• 
Location Field Modified? Y /~circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method he" ,4 A kt ,';,if 
O

_,_ II 
Sample Depth Interval __ . _w _____ inches bgs 

Number of Grab Aliquots 0 --------
Saturated? YI 0-> (circle) 

Waste Potentially Present? YI i.Q)(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2, Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 
51.f--J ,.,~.-,._.- 01,1'-(_r--,.,,__ z I( -, 'f n C)e,,.,....., C,T 

San pL<. l "' c ~r1"w,. 

Modified USCS; GRAIN SIZE, modifier, color, ~oarse and fine-qrained descr(pto~s, moisture co~tent, odors/staining, minor co.nstituents J.. 
0- J l (0 ~~ ,t" A vfj C Ci::d :h1..) ,WI ,'h,i,1t..(.. ~) Iv-/ s oJ I) .... ~ +a /.:, l'C)t,.A ' • ( ,N.1 ii.l ,wL ' • 

' / .J-; ~hv-A / L' 'J0 <l4L c (tA ·- ~h:;LJh,k<., 1\\0(.H-?'L..t/'..:; (n:d-+o ult't. /clj, 1~.._~ "vi LS· '.i ...., r · .71 J 7 · 

Bottles Filled 

_I_ 4-oz Glass (unpres) 

_]_ 4-oz Glass (113 headspace) 

6. QC Samples 

MS/MSD YI ~(circle) 

Z 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /IN (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y /~(circle) Analyses ______________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

/1 . Ii/ 
_.;...f.,..~1.:...!_---_-~..._

1½-'--i_:t_-_ '\'\_ .. -'-=-------- Date 
/ 

/ 

/ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time I (3D 
End Sampling Time j 2-1>~ 

'1<"f .-!:f Jt"""- ij,ra,r ERM Samplers 

EPA Oversight 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y €(circle) If Yes, explain in Notes 

4. Field Preservation I Field Meas:91:nts 

Sample Collection Method ~~,l\J,V,kj..( 
Sample Depth Interval ~2 0 inches bgs 

Number of Grab Aliquots ---~------

Saturated? Y /~)circle) _ 

Waste Potentially Present? Y ®circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

M~fiok /'tYr+lef D ~ (;{)~~. 
¼xy fYa+~vwJJ~. )}, 
v~d"1~. IA~ t,, 2-''s:u1t:v! 

unli2.f', 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Mod;: ~?;{CLAY :o;::r co~;tf t:~+~d;,~:::m+::t~-;~·· ;:r mtooccoostttoeo• =t ~ ~~ tthfffl>X~J 5~ ~- ~lir;iy bfl LM, 
, LM_ 

Bottles Filled 

_/_ 4-oz Glass (unpres) "2-, 8-oz Glass (unpres) _ En Core® (unpres) En Core® Pre-Engaged? (YI N ) 

_l_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) _ 40-ml VOA (Methanol) En Core® Hand-Filled? ( Y / N ) 

6. QC Samples 

MS/MSD Y t{RCcircle) 

Field Dup Y@circle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

EPA Split Sample~ N (circle) 

Analyses ______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 
ERM Samplers 

EPA Oversight 

3. Location 

Lat 

Long 

GPS Accuracy 

{:) fl:.I;/g - 0 O "'/ 

12-1-13 

q:42, 
··'r1':, ,,1 JD .I\. '- Ah 

-.J,'\-11 1:-4-..r- _ • 1..U..-QOn"'--

L/ ~3 ! ~'31, v'fN 
1 s°'s-~ pq. t q E:· 
(> Qo~ :: l, I r 

I 
t 11. 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method b(1,\4 et£. §V-' 
Sample Depth Interval --'D_-~uc_ ____ inches bgs 

Number of Grab Aliquots ___ D ____ _ 
Saturated? Y td,'(circle) 

Waste Potentially Present? YI ~(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

0 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, mino, constituents 

,I' <"' LL-T .. I \ \kw \4\.P. fJ (TA. *1;)1 s0t--..& t'1 .AN do v._~ c_oaHVl .. ), 1,,.Lt?tc...k. 
C,.\ .. ~7 .) V""( 'l . :..1. • +. 

&r S Cl'\\7-. l &t 7 ,e...... vi ~ ~ l./ 1 ~ ni,o' r 

Bottles Filled 

_l_ 4-oz Glass (unpres) -;_ 8-oz Glass (unpres) 

_f_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y / G)(circle} 

Field Dup Y / & (circle) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /~ (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? (YI N ) 

Analyses ______________ _ 

Signature _ (_/'~/ _I.J_./4_:tt_· , _____ Date ()( ~ 
~ 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium R//FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

p!t:±n~ooS 
YZ.-]:-Z-3 

X f.l,1r lf,,r
1 

t,, f.k..bvN

f\o"i 

' 'u ()'\ uJ 5 () oW I ,::..',Or,•)~/ 1 ls-' 
3. Location 

Lat 

Long 

GPS Accuracy 

L/ S' 3'3JfiO ,D $"'i-J 

3 S--s-8 3 S: JX,,. E 
feo ~:: L 3 s·· .:t /3.f.i 

Location Field Modified? Y 1c£i) (circle) If Yes, explain in Notes 

4, Field Preservation I Field Measurements 

Sample Collection Method ~t,1./i{ ai,.. 3-J.t--

2, Description I Location Notes 

Description (Setting, Distance from Site Features): 

0 , ..... 
fo 

() ., 
" CJ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval -~O~-_t4 _____ inches bgs 

Number of Grab Aliquots __ S-_. ____ _ 

Saturated?t5\~(cir,cle) ->fe&,, - f\ ~ 
Waste PotentiaOy msent? y I~ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs f(l1 I 7>- 0os- SJ cl - t-z,o-=J-t 1 @_ D 't Ob 
Waste Appearance (describe): 

5, Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained desc.rip!ors, moisture con;ent, odors/staining, minor constituents 

£.l 017 fil':r.LT wJ ~u s. «J, :5 dJ.- i J fJ/'t..V ill,,,, fc"°t,.M,--1 r:~v-~ 1 .s~.l i r .t,.~I ~M...,-"""~....,·.trt-rJ_ 

~~ ~~ J,.; · · mo i\..J 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_I_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y IO(circle) 

Field Dup Y / ~(circle) 

1- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /~ (circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ______________ _ 

Signature 

" I J l 
--1-nc,__:_f._~_· /_<(._..-_·-··_·· _______ Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 
ERM Samplers 

EPA Oversight 

3. Location 

Lat 

f' .~:t; 11 - vol.c, 
I 'L~ -:/--L 3 

9:01, 
'J, ~~!. \:iv- I O , /'..e 'I:)~ 

(\~ 

Long g_f' ~Q;;, Z . ld,' E 

GPS Accuracy {PD f-;:; l. t; .t t'> ·J // f-J 

Location Field Modified? Y /@(circle) If Yes, explain in Notes 

4. Field Preservation I Field lljeasurements 

Sample Collection Method h ~ txf.A!r:: 
Sample Depth Interval O -l, inches bgs 

Number of Grab Aliquots __ S-_____ _ 
Saturated? Y 1a;i> (circle) 

Waste Potentially Present? Y l'W (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

(b 

Sampling Notes (Sample Recovery, Refusal, Observations) 

...,___Ju,&. ~/\Qc.-o> ,!)~ 

s /;t"'f Lt. ~.&... 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

s f\-0 O v j '1fl)tu_ ~ 1 \ I- , (;,?> 1 J-n.. s CH-cl, ,{7Vt ,+(> ~ tol>-tA--1 ~ , s a,-J i, +-,r<- .Jo ~ fl ta j,,./d, 

Si/./- It /teN p/~JnL 

Bottles Filled 

•i-- )( 4-oz Glass (unpres) 

.,.. X 4-oz Glass (113 headspace) 

6. QC Samples 

MS/MSD Y 1&Y(circle) 

Field Dup Y 1(/SP (circle) 

'Zs-oz Glass (unpres) 

2__ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y !&'(circle) 

En Core® Pre-Engaged? (YIN) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ______________ _ 

Signature !Ir IJit£ -z;-,,,..,.--~-~~~------- Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

,Begin Sampling Time 

End Sampling Time 

en..-:r: r1 - oo ~ 
12---1- l ':3 

ERM Samplers 

EPA Oversight 

Weather 
\,,1~f- s-11ow 1 c..\o .... J~. 1S'F 

3. Location 

Lat 

Long 

GPS Accuracy 

u '5 2 *'3 s s1. 3 g tJ 
35'& 2 81.J .o~ £ 

eo !Je=- 1. t ~ d/'" ±:.H-A-
Location Field Modified? Y t{D(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurer~ents 

Sample Collection Method \\~ D\.tA..atJ: 

Sample Depth Interval O - la 
Number of Grab Aliquots 

Saturated? Y / ~)circle) 

b-

Waste Potentially Present? Y 1£j} (circle) 

Waste Thickness i\l" inches 

Waste Depth "-/ ~ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

inches bgs 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

c.\AVti s:r;LT1,,.1/ L,\lu r:Ml1 jf'JI.~ 
1 
~~ i~ -~k 5["1AwJ, J~~, .,_ 1

1
•
1 ~ tj.J'\AIW 

Bottles Filled 

_I_ 4-oz Glass (unpres) 

_/_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y / l:Ocircle) 

oW-ro.,,rp\,t, \oC-4.~ '/')o ~J_,,,o,.._ 

2 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y td'Sl'(circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? (YIN ) 

Field Dup Y / &(circle) Analyses ______________ _ 

Field Dup Sample ID _______ _ 

Signature 

-' I l 

----,.'----_6-'-/_.../~-/ 
1 

__ - _________ Date 
I 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE . 
\ "'"-~..::·· 

Begin Sampling Time \V~D 

End Sampling Time \ D ':t~ 
ERM Sample,s "/,:,t ~<'ll~Jfe•U""· ,l,k'fi'ff 
EPA Oversight ,:JlL ,\ __ :_,, :_:_~/~, 
Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y /(~~(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measure11rnts_ , 

Sample Collection Method L:¼1'(\ ~ 
' ( 

Sample Depth Interval Ct? c inches bgs 

Number of Grab Aliquots i;;: 
Saturated? Y J/frpircle) 

Waste Potentia,r(Present? Y f}::ircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Pf2-I \ 3-Dff6- -:;-$0{ - ! 2.0i.o/S ~ / DL{3 

Modi~1 USCS: GRAIN.,SIZE, modifier, co~~r, c~arse and fine-grain:d ~,escri~tors,rolsture rntent •.. o~orslstaining, minor constitu~nts J 
_,,1 L~Y 7-) /\~Di t~c'r-\·- {lll~,, ool1~fe, ~<\iitl.; 1v..~L~ll\ ·+o Ct){.\.(seY~\f11)~ I 

\J\N.) 1-s+, -l·c((CC~ Ci:-J;ck,,, (i'{\\J~,~, 

Bottles Filled 

l 4-oz Glass (unpres) 

_\_ 4-oz Glass (113 headspace) 

6. QC Samples 

MS/MSD Y 1lI)::ircle) 

'2-,, 8-oz Glass (unpres) 

2,-16-02 Glass (unpres) 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y Qi]circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( Y I N ) 

Field Dup Y / /J.}circle) Analyses _______________ _ 

Field Oup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

) ,r.i·. 
,_,#/ t !hij 

---1-/C.,,._'.1=::1=tJ1,-1l(f,,__t ii-1 -~-+/11+A1-rll.\-"-I\+------ Date 
/ LH V ,:::/ Ji V ov " \_.• 

I 

11=L·i' 1 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

P P<l) <) ··· b/:<1 
I ?~./ le-· J I ?, 

Begin Sampling Time :, Dn'T') 
End Sampling Time \ D "i<1:, 
ERM Samplers ·· l·f:p 1t\· \~\;,,iwJi'.1 / Li ,'ll\A~ l&_(.:Q( 
EPA Oversight lV~v..~r,,,\,. tf~i' J:'/t, 
Weather 

(\\l;,<:;·Hv do J>i . \t~{1'll Ct::.ll. -h~.v· 
3. Location I I I l • / 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / {I)circle) ff Yes, explain in Notes 

4. Field Preserv~tion I Field M~asurf ment~ _ , 

Sample Collection Method V\l11t\. n., ;.,/JJ}f 
0 Sample Depth Interval ___ .n _____ inches bgs 

Number of Grab Aliquots --~~-;"-----

Saturated? Y !('.~)circle) 

Waste Potentially Present? Y @(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

:wrl3-0tfi-S'SOl-t2DLP\3 
@\Oli, 

Modifie~ ~S-CS: GRAIN -~IZE, m~difier, col~r.,_coarse and fine-~~~i-~ed descrIIA a.rs, mois,t~re content, o. dorsfstaining, minor colnst.itue. nts 

L':::,\L:\ '/ '-'Sp.,\Jj)i l1·,)W ~~~, c•c,bii'<c9\1, 1 iwi.lJ'.i..-,\. Jt:1 CDti.("A_ . ..-~yi1.1VL(ll •s.a~l; 
tN\$i:::,.\- I -\--.r~ i~~t, t~l,d;., 

Bottles Filled 

l 4-oz Glass (unpres) + 4-oz Glass (113 headspace) 

6. QC Samples . ~\ 

MS/MSD @~i~le) 

Field Dup Y !e)circle) 

'2---s-oz Glass (unpres) 

~16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) En Core® Pre-Engaged? (YIN ) 

_ 40-ml VOA (Methanol) En Core® Hand-Filled? (YIN ) 

EPA Split Samples Y g(circle) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium Rl!FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time j 3EQ 
Eod Sampliog Time ~ 
ERM Samplecs "==arl,(,,c~ 
EPA Oversight · 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y /~circle) If Yes, explain in Notes 

4. Field Preservation I Field Measur:1~nts 

Sample Collection Method 0th~ AA%e_(' 
Sample Depth Interval 0 inches bgs 

Number of Grab Aliquots ___ S:::--~----

Saturated? Y tl'.G)circle) 

Waste Potentially Present? Y e)circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modis, ~;y "CU\Y; ;::r~~r;r:h::4y; ';it;;;w, c~:;;''+:::m '°'."''.'"'" 

Bottles Filled 

_l_ 4-oz Glass (unpres) 

_L 4-oz Glass (113 headspace) 

6. QC Samples 

b 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

MS/MSD Y t@circle) 

Field Dup@ N (circle) . . ~ 
Field Dup Sample ID pgr13~D1D-05~( rl2.CS"l3 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y @circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( Y I N ) 

Analyses ______________ _ 

IY-11 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE rz/ 5 /13 . 
Begin Sampling Time .._lt3....,"--5 ____ _ 
End Sampling Time .._/ ,..2=S'-O"-------
ERM Samplers 

EPA Oversight 

Weather°flf21l..y 

3. Location 

Lat 

Long 

GPS Accuracy 

-Y:~ 2..11etzceJl. 
M~AH?D 

W"""f, CAL-1-"l, Lt,~ ZIJ, 

Location Field Modified? Y l{!J) (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method l}A.ui> AcJ&,Eul: 
Sample Depth Interval ~(o~------ inches bgs 

Number of Grab Aliquots __..5"'-------
Saturated? YI@ (circle) 

Waste Potentially Present? Y !@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

H Vl> '/=1,1>r"T5 l3As, o,f oL7) WAS 7£' 
Q 

' t>~,1::>, Ve-rey F L-A-r; No Vei,ErAnOAJ. 

<( 1 S /J{) IA1 o .AJ G, fZ.O UN'!) 
J 

T'JZAc~s mr-1 ~ffrz. lt1r~'s ktv s 
T1-f1Zt>lll.., lfovr A '/2-'l!:A-

Sampling Notes (Sample Recovery, Refusal, Observations) 

PR.T1~-o\ l-~~l- t·zos1-s 

~1250 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

SIL r/ SAND, L16Yrw,bfZAf) 110,~7> ocbs 

Bottles Filled 

_I_ 4-oz Glass (unpres) 

_L 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y ffVtircle) 

Field Dup Y /~circle) 

k 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y ~(circle) 

En Core® Pre-Engaged? ('( I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ______________ _ 

Signature -~"-_,,--=~'--'-~~--------=-1--hz/_._=+-______ Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

SITE ID 

DATE 

3. Lotation l I I ' 
Lat 

Long 

GPS Accuracy 

Location Field Modified? Y /~')circle) If Yes, explain in Notes 

4. Field Preservation I Field Measure,,nents 

Sample Collection Method t\ (AV\~, ou.Qe,( 
Sample Depth Interval ½?/"" () 
Number of Grab Aliquots 1>, 

inches bgs 

2. Description I Location Notes 

')Vt(i'll\re.rs. 
(DVt(, 

ERIVI 

Sampling Notes (Sample Recovery, Refusal, Observations) 

(~.,_\.c,\)-? /\, J,. ·l ·-..f_' /\, J.;, ':·· 1\ ' ' \l\_f7 

Saturated? Y (N)circle) _ 

Waste Potenti111 Present? Y &)circle) 

Waste Thickness ____ inches 

- ·, :f-t:'.. \.A.. I L-'- L,"-TWI/ \,. v,Jv v 

' . t,o lo,iQ( fi~~1-+, ~ bcrk( 
L:A;+ lvuJJ'!\\ \A)i+t\ -T r,~tAt C1rs. f leu:.a( 

Waste Depth 

Waste Appearance (describe): 

____ inches bgs 

vulvv ":\An~e_ tt.l- '\o (t,~::vL. 

YRl\3~D\l-SSDI-\ZOlol3 @_qy5 
5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

L~, i i-:.ry_ s A.f\J D1 l 01J,~t th~ I ool;+,~ '~;, {l.,;\j~?~ . '1\~VL ~Iv { 0 {} .. ~2;c-- {. __ ._~ ·o.":l.fvd. • ' (..) : ~J t/' I \ I 
fv'\Disr, "!,--eLcf ~~n.1ve} L1( . ~-;;,;Af.~f~, (ltJ,cig, 

1 

• 

Bottles Filled 

l 4-oz Glass (unpres) ·Z-a-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y {E)circle) 

Field Dup Y (N)circle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Sample~/ N (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y G)circle) If Yes, explain in Notes 

4. Field Preservation I Field M~a~ure~ents 

Sample Collection Method ~' CU«J/' 
~ .. -, tf-'-

Sample Depth Interval lV,_ inches bgs 

Number of Grab Aliquots ---·~-.,.~~~---

Saturated? Y {!)(circle) -

Waste Potentially Present? Y@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Descriptio. n.(Setting, Distance from Site ,Features): n . /) 

MJ. f!Js . , V~{(' J i~,o/ip"',;-,w&~ 
tJP -v~r(cttrm{. I hivt (~ I ,.) (: i>Ve->[ 
=-(\ · k· ·r··-· · .,.L ,. r\ 

c1 5--Vl.Oni, f\. U 0 -c/1-t~S 't-t'D~, 

bl'itJlslil'!~ \Pl'<~ ' 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

(U\~EY c:;lLT; l~f+ 1;6i, lov0 pl{L7,~(1· I MotS+, ~fr-cte_e_ s,:~,-tr{}.()£f;Jr-eJ..ve/ 

Bottles Filled 

_l_ 4-oz Glass (unpres) 

~ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y ffe(circle) 

Field Dup Y ®(circle) 

·2-,. 8-oz Glass (unpres) 

Z-16-02 Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y '®(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight ,_,,A""'-'0~\,---1;,~~s----

Weather ...._ {. 
· ~ l. () 6C..ct:\.S.·l D\I\,~ 

~"\l'- L)c,I..\.~ 1 (o d... 1 Sw.,w j'{LL'f fie,-:.; 
3. Location I 
Lat 

Long 

GPS Accuracy 

Location Field Modified? Y !{fb(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ~tl-V'f.l ll~ 
Sample Depth Interval {o ( inches bgs 

Number of Grab Aliquots ~ --~~----
Saturated? Y /~(circle) 

Waste Potentially Present? Y (~ (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

k;L,t.t ('{cd~:, (d c:;;Cl,~ulft\J~tJ e~~-

- t,f rur~- \J Q\"\{ n ~1 cg D ,ml 
Suc{ici. Ne) 1,.~~,~-htA,o~t. 

-Tl~V\ c~ \ () (yv,u,~ t) ls f°lCW '· trT\/ 
,I L (\ b' I L,., 
-,.f~tlCl-S t1r~V\. t)nh~.S:tLn;'r \,\X)(~.f> 

-~ W'tL~Vl/tf tw,t'({_, 

Sampling Notes (Sample Recovery, Refusal, Observations) 

r~rls- D/L[-'S~Dl--l2bSl3 

@(b'iD 

Modif~d US.CS: G~AIN Sl,:E, modi'.i~r, ~~ coa;se and fine-grained d:scriptors, moisture_ content, tors/staining, ,minor _constituents 

~b GLJ-\YEY Slcf 1 \,.~t\,-~'Li', i\l\Dt~, ··/rCJJie .. -:;.(w-&.1 /c,w f1QsfruJ~,. 

Bottles Filled 

L 4-oz Glass (unpres) 

_l 4-oz Glass (1/3 headspace) 

6. QC Samples 
1 

MS/MSD Y !@)(circle) 
{"'-

Field Dup Y /~)(circle) 

'L 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 
;/ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y 1fi}~ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N) 

Analyses ______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight,.-________ _ 

Weather t(wcJr, &J 1:-.Jf t/05 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Yf®circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -~t\_A~-----
Sample Depth Interval _(5""',_--'/:.._·.,.L-----inches bgs 

Number of Grab Aliquots __ 5~----
Saturated? Y /~circle) 

Waste Potentially Present? Y 1€.)ircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

___1_ 4-oz Glass (unpres) 

~ 4-oz Glass (1/3 headspace) 

6. QC Samples 

#- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

En Core® Pre-Engaged? (YI N ) 

En Core® Hand-Filled? ( Y / N ) 

MS/MSD v[~Jcircle) EPA Split Samples Y@circle) 

Field Du& N (circle) Analyses _______________ _ 

Field Dup Sample ID ?\2-::rlLl-601--ssl l·-1Zo213(@ /3.' 6" / 

Signatur~ 

Rev 1, Nov 2013 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

i0-60 

Location Field Modified? Y t@:Jcircle) ff Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method __ W\+-T~-----
Sample Depth Interval _..,..e,'7"· -"~\2 _____ inches bgs 

i::;-Number of Grab Aliquots 

Saturated? Y~ircle) 

Waste Potent¥eresent? Y / N (circle) 

____ inches 

____ inches bgs 

Waste Thickness 

Waste Depth 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_\_ 4-oz Glass (1 /3 heads pace) 

6. QC Samples 

MS/MSD v®circle) 

Field Dup Y ,©:ircle) 

l,. 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y~circle) 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y ~circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -+-'flL#~~-----
Sample Depth Interval _ _,_Q.,__· 0.:::.·" _____ inches bgs 

Number of Grab Aliquots -~q'------
Saturatedt;Y N (circle) 

Waste Potentially Present? Y @circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

1__ 4-oz Glass (unpres) 

j_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y t0(circle) 

Field Dup Y / ~}circle) 

.1:_ 8-oz Glass (unpres) 

Z- 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

.3__ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Sample~©circle) 

En Core® Pre-Engaged?tfl't N ) 

En Core® Hand-Filled?t!'J N ) 

Analyses ________________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

\ -

Location Field Modified? Y /©<circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method --i/'-1/f-·'-t}..__ ___ _ 
Sample Depth Interval _...,C}.,.__·-~f_;, _____ inches bgs 

Number of~~ Aliquots r::i" 
Saturated?WN (circle) 

Waste Potentially Present? Y (~)circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERJVI 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

r-rvl? '@~k '<~1,1~~00~-S"?·t-\· \?..Ol\\·~ e__ 
ls '..'I..,( 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

.l___ 4-oz Glass (unpres) 

J_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y_Wcircle) 

Field Dup Y({JP(circle) 

·'J_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature ?=& 
Rev 1, Nov 2013 

,/,1 
2._ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples ;@ircle) 

En Core® Pre-Engaged~/ N ) 

En Core® Hand-Filled? @ N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

·p;z::[/4-ooS 
/].. /2, /,3 

Begin Sampling Time _o_a~l~!_D ____ _ 
End Sampling Time _,,,t!J,'-C.+f~lf,_L./....,__ ___ _ 

ERM Samplers HA-rtAl>A, 'f2/l'?Al2D 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

A /3A/l2.'f2 . 

Location Field Modified? Y !@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

S"1rr1Puz LocAr7o,,...j ""' 5 ' (/..Jcc5r 1;:i f 

Pi2t:-V1 VU..$ .> ,4-r1 pLC l-o e.J.\ 77 i) /U » .$..+rt f"/.. c S 

U 1° b e12-, .-v- 2 " ~> z.c:J--) t...,,A 7c:::-72. 

Sample Collection Method ltArvD A-,f &-7{:.)'<. Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval _t._1_·-.,,,.v,"------- inches bgs >AriPL-~ Ul.)bc,;-_7'2--- /'-- 7_H A-4>2-"~ 
Number of Grab Aliquots 7 t,.,..., A ·~-p, . _S:,1-171 rL-E',S .S,t-, 'TUPA ·rt::b 

Saturated?@N (circle) - 5.tt-L-r Cfl..v:; 
7 

Waste Potentially Present? Y /~circle) A . 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

-- ,uovhryz.oBfL G'b'xv71f <"':L 1Dl' e-
r ' r -7,v- I' ->I 1;r 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

~NJ:> y .5 Ii- t B LAL~ ~· lL.-- ,,-,A_'-;->~ . .,...,.., A -~ ~ • _.. ~ c.. --
I , , "' , .., - 1 =I--J , ,- c e: c. LAy) A(..,f,/ZCl=A -n::<::> ,.,.T ..;>h-'r e.{2(,1s r 

Bottles Filled 

_I_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y !@(circle) 

Field Dup Y ~(circle) 

"Z- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

(3 En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples(o! N (circle) 

En Core® Pre-Engaged?@ N ) 

En Core® Hand-Filled? 6)1 N ) 

Analyses _,.A--'-l=l-c........ ____________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

'E:F'.&. Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

JZ/11 /,3 
/t)O 5 
/()20 

/-tAnA12A- 1 J2tfa/'.\1zD 

A· 'f5A 1/2.-P 

5u;\J,<J'/ lAl-r1 /0 • 
) ) 

Location Field Modified? Y tcf.Ji (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

'Kl :x ~ 

~ 
(j 

Y\ I 
~ 

r 1"-t 
~~ 

~1 't5\~ 

Sample Collection Method f:bVJb A-vl:112-1z... Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval _C_?_·---&.,..7 ______ inches bgs - i, 5' 
1 

/ ( [; iJN S £) /2 FA Le; 
Numb~r of Grab Aliquots I - 2-3. " .S:AL..·T c ,z u..s. T lA yi:JZ 
Saturated? (Y) IN (circle) - S"'-,, / 

0. r,vv/:>l/ .5>/ir LL4-,1 LAv27z. 
Waste Potentially Present? Y !&1 (circle) r t 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

SA.1./I:> Y 5 Jl'/
1 

/3L/tc,~J A A-,17PO'R/L O'l...c''YvJ -i---n A,,.;_::- ,,.. / .LI..-Y') ,---. ft:70 ._ LJ ,- 1 ,~ ._.. ~/\ SAL1 c JZU$J t-'i'Z[i3L~ 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y [~(circle) 

Field Dup Y t(N\circle) 

_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev1,Nov2013 

'.:3 En Core® (unpres) 

_ 40-ml VOA (Methanol) 

En Core® Pre-Engaged?0N) 

En Core® Hand-Filled? @N ) 

EPA Split Samples01 l N (circle) 

Analyses VO c ( m /rt SJ>) 

iz/4 /a 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

{\ t>y IV' 1,1,,\ ·,.-aA 

0it,J~\ -t, 0 S 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y !@)(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _,)Hi~{\~-----
Sample Depth Interval _""=(,,_)._,t...,,2~ ____ inches bgs 

~ Number of Grab Aliquots 

Saturated?(b! N (circle) 

Waste Potentially Present? Y / €)circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

.l 4-oz Glass (unpres) 

_t_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD @ N (circle) 

Field Dup ¥@circle) 

"'L-. 8-oz Glass (unpres) 

L_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Rev 1, Nov 2013 

-;:2 
:;J En Core® (unpres) 

_ 40-ml VOA (Methanol) 

Date 

En Core® Pre-Engaged.Gt N ) 

En Core® Hand-Filled?Th N ) 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

l{)L/3 
Ito z. 
/t4-t-1,4 DA. '12-lb4-rZb 
A-, 731\t~D 

Location Field Modified? Y /~(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method .fb4r->D Av f::,t;;"L 

Sample Depth Interval 

Number of Grab Aliquots 

Saturated?@! N (circle) 

-=o~~-&~· ____ inchesbgs 

I 

Waste Potentially Present? Y @(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

;'"\/ &00 rT 5i,u77-I oF E~ \}) fZo,4.t~ 

'Sz;dn-f O-~=- L~ATc::;: Ac:cess TO 

P12~ 7 

Sampling Notes (Sample Recovery, Refusal, Observations) 

(
'1 -

rv IC<:: ON §; UJ2-FA c E 

<£;AL--'! C-/2UST 

s IL."71/ CL.Ay) i-;'cAc/L- -{-- c;;_,TZA.---y 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

5
IL,y ClAy) fZLActc./Grz.A-t) '!:>AL, A&briE:~A-res PFZE>ENT :5An.rr¼TEJ:> 

SLtl,HT ~.Ai:=lco01c Dou;z 
1 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

~ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

MS/MSD Y r(fi')circle) EPA Split Samples Y &µcircle) 

En Core® Pre-Engaged? '{'j) N ) 

En Core® Hand-Filled?0A N) 

Field DupG, / N (circle) Analyses _______________ _ 

Field Dup Sample ID'f\2:fl 4-0l>7-.55/ 1-IZ. II I 3 (!,,, tl o ) 

Signature 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

·----

GPS Accuracy 

Location Field Modified? y I Oircle) If Yes, explain in Notes 

4. Field Preservation I Field Mef Lments 

Sample Collection Method -::+S+=-·~~-----
Sample Depth Interval _D=--_-l,.=.-_____ inches bgs 

Number of Grab Aliquots __ 5z,.-~----
Saturated?(b, N~ (circle) 

Waste Potentially Present? Y !@Jcircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~~( + I ~- ·;2:6 ~4\ ~ V l\J"" 

\v\~6\(A,"LL-y\2-i\L-\ ·DOl-~ '7-1-l'\tef$lB 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_I_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~ircle) 

Field Dup Y ~ircle) 

1,_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

/7 
'7 En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y~ircle) 

En Core® Pre-Engaged? (fj N ) 

En Core® Hand-Filled? {Q) N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 
ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

H 1\M1,1)(\ , f-.1 bf\174) 
' 

A. 'b)\tfLD 

Location Field Modified? Y (N)circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method 

Sample Depth Interval 

pf\wD A,vLG1.JL 

-"o'--.--(=,p'------ inches bgs 

I Number of Grab Aliquots 

Saturated(v N (circle) 

Waste Potentially Present?~ (circle} 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5, Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

rv £oc) f-r No~'TH ()'< 50LA'.T\-\ ~vi r< 
or-' 1LVr,5?vR-A..-r10 0 ?oi-J'\:). 

Sampling Notes (Sample Recovery, Refusal, Observations) 

A/ .S 
11 

<:)Y uJt\Tu:fL c~ 'St"-KF"I\.Ct:' 

"- 7--'1 \-ltf\\t.D -Sf\L-:f Cl?-lA--~. 

51L.,"( CLN--( B,L...f\L\<.... 'l C.,7'i2'-Ac( 
I 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

'"".'.:)\t.-T'-< CLi'-'·t, 'bL./\c\v\ (9\i./-\'-(
1 

5AL:::-t At?G<?.-X:.G~"TC°S 'f\l1::·S1c:10T, ".St-\,\A~f\Tl:.::v 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD vf~(circle) 

_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup v@circle) 
1 Gv'

Field Dup Sample IB?fu:/ 1{ C87i 

Signature 

Rev 1, Nov 2013 

q 
.::2_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples v@ircle) 

En Core® Pre-Engaged@N ) 

En Core® Hand-Filled?Qt N) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

1n:oo 

-

Location Field Modified? Y©ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method J-\0\;Ai} AJ ~ 
Sample Depth Interval Q 'b"' inches bgs 

Number of}p~b Aliquots 1:2 
Saturated~ N (circle) 

Waste Potentially Present? ~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/tJ .' o() 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture.content, odors/staining, minor constituents 

Bottles Filled 

_l_ 4-oz Glass (unpres) 4-..t1ts-oz Glass (unpres) 

L 4-oz Glass (1/3 headspace) 1/J. 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y @ircle) 

Field Dup Y ~ircle) 

Field Dup Sample ID _______ _ 

Slgna\Ure ~ if 
Rev 1, Nov 2013 

~ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y ~ircle) 

En Core® Pre-Engaged?@ I N ) 

En Core® Hand-Filled? (£1 N ) 

Analyses _________________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight -
Weather a vdy I lJ,IA(J,( i/t!~ 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y ~'(circle) If Yes, explain in Notes 

4. Field Preservation I Field Meas?ements 

Sample Collection Method _t/......,__:tJ-'--'-.,------
Sample Depth Interval (2-G inches bgs 

Number of Grab Aliquots __ '?"'""·----_____ _ 

Saturated? v@(circle) 

Waste Potentially Present? Y 1€'.)circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

\7?-:-i- 14 ··aoq- "5~o 1- l'Zo 2.13 

@ IZ :'-/t;' 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_/_ 4-oz Glass (unpres) 

J_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y t@ircle) 

Field Dup Y t@circle) 

·Z. 8-oz Glass (unpres) 

'2 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Sigoature /'Ji-4 / 
Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y @(circle) 

En Core® Pre-Engaged? ('{ I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

\~to 

GPS Accuracy 

Location Field Modified? Y / @ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _ ___.,\t .......... i!\~---
Sample Depth Interval _ _,,(;)"-~---· _____ inches bgs 

Number of Grab Aliquots 

Saturated? Y !@circle) 

'"? 

Waste Potentially Present? Y@
1 
(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

_\_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y / ~rcle) 

Field Dup Y /~cle) 

"'l 8-oz Glass (unpres) 

"'L..16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y~ircle) 

En Core® Pre-Engaged? (YI N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

Signature ~__..-~0---.-<".-. --l .... ,_--:...-=.=------- Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

JI! ~c; 

1 

Location Field Modified? Y /~circle) If Yes, explain in Notes 

4. Field Preservation I Field Mefsuremf;,7'$ 

Sample Collection Method /1W~. fu~W 
Sample Depth Interval __,,C)_~_L:~·, _____ inches bgs 

Number of Grab Aliquots __ Sz,,,,-~----
Saturated? ~(circle) 

Waste Potentially Present? Y ,@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

{?~:I/3/---0lf--S~D/ -)Zozi ~ 
e ,r3£ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_l_ 4-oz Glass (unpres) 

l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y @circle) 

·2--s-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y@(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y / escircle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature ~~--'=--1~---------Date 
\.., 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y { ri)circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ·1~ O '_", 0 fuJ fYd 
Sample Depth Interval O · b inches bgs 

Number of Grab Aliquots __ t..;"~----
Saturated? Y /@)circle) 

Waste Potentially Present? v@>circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

i 4-oz Glass (unpres) 

~ 4-oz Glass (1/3 headspace) 

6. QC Samples 

!4- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

En Core® Pre-Engaged? (YI N ) 

En Core® Hand-Filled? ( Y / N ) 

MS/MSD Y !@circle) EPA Split Samples v@circle) 

Field Dup@ N (circle) Analyses _______________ _ 

Field Dup Sample ID ~\2,~)1.,) ··0\'"2..-~~f/-l\Z 0 l.3 ~/L/ ;_/ /' 

Signature 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather~r 

3. Location 

Lat 

Long 

GPS Accuracy 

13H7 

Location Field Modified? Y !@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Me.arurements 

Sam pie Collection Method ti_ a.. v1 J Mv~ 
{7 

Sample Depth Interval ~l-?_·-~G~· _____ inches bgs 

Number of Grab Aliquots --''===r.:::7------
Saturated,Q N (circle) ,, 

Waste Potentially Present? Y ~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

f?'PJ:-JL/~ a 13- 'S'SG l ·-1 \ ·2G 13 @_ 

IJt,/ 7 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

z. ,\ 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_1_ 4-oz Glass (unpres) 

_/_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~circle) 

Field Dup Y /~ircle) 

..J::.. 8-oz Glass (unpres) 

"2.-16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y00circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

/\·~1 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

\ -
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y ~ (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method 

Sample Depth Interval 

Number of Grab Aliquots 

Saturated? Y @circle) 

1-\a \'\cl ft1)<l. PAL 

-~('.)~· ~__,· ~---
0 

__ inches bgs -'-:? 

Waste Potentially Present? Y ®circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_t_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y !@circle) 

Field Dup Y@circle) 

1- 8-oz Glass (unpres) 

1,,,- 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y @{circle) 

En Core® Pre-Engaged? r:f I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ________________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID fr-liq ·6 )S, 
DATE _1-\\,_.1J~~->~'? ___ _ 
Begin Sampling Time __.} ... D'-:_.--z:D=·-----

End Sampling Time ~\_v_··~3~J~----
ERM Samplers \C-}3 t --(l::\ 
EPA Oversight _________ _ 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? ~ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ~t~b~Vlll~>-~1/w.~ ..... ~~--
Sample Depth Interval ---'O.._· --"""'(o"'------ inches bgs 

I~ Number of Grab Aliquots ~ 

Saturated? Y ~circle) 

Waste Potentially Present? y1i:} (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

?p/L/01S- 5 5 o I - f 17_151 3 

e_ro :5'7 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_l_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y ~circle) 

Field Dup ~ircle) 

t, 8-oz Glass (unpres) 

.z_.16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature~ 

Rev 1, Nov 2013 

--

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y11bc1rcle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RIIFS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE ~ J)Ol/ dt>t) 

Joor Begin Sampling Time 

End Sampling Time 

ERM Samplers -::::i'l1/[)D 
EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / (D(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ~..:c,:;=·=+~lf?.-------
1'1 ,, 

Sample Depth Interval o< inches bgs 

Number of Grab Aliquots 

Saturated? Y t<!J (circle) 

5-

Waste Potentially Present? Y !@(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~/'O'-V ~Ov lfa-'1rr6 R0:,), 
Sc>;!.:, 01' 5!,,f{e,L d·(J:;,S/c,J.,l t~!~ C-fttcV:j -Di-"~ (3L~ 
I 1, fJl'.~0 Su.,l'f~ ~ ,s.,·1 ~ Ltjtf EA,u:51\ 

-5,jiZ,(,u~\ c,,,-,,v:«,tl 1::<{ f"4/:~,t S1,;v / 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

(ii(' 51Hh('1c,, {ct..\Qf\kGl'i.L~i'I\SV~, <iA,rl~., ('&/o.J Sv..11f::.c:<' lk:z;1~1,{'.tw/4){.)(')(l(,1J1,. 

51,. t::ryy,1~¼. MJlr-.-f'c.As t-{ti,bbi' sti><,j - 5~ rfl'd llA. p,:.:.:{,SCf'(:V"" {~bb0\.:s~.,,/ tr.:,,I/J 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1 /3 heads pace) 

6. QC Samples 

MS/MSD Y / (¥circle) 

Field Dup Y / ~circle) 

_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y, Qcircle) 

En Core® Pre-Engaged? ff I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Signature ---,~,¥+---'--·~-b ____ Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / Q(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _"'..,.>c-"='Y,.r~ti-.----
Sample Depth Interval ____ ,:1-_____ inches bgs 

Number of Grab Aliquots 

Saturated? Y ! {1(circle) 

5 

Waste Potentially Present? Y / e;xcircle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~p pt'ti; Su.> f'(.ue,stvr Pi,,h,;,,,\_ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

51 f ~ </4.1 (CL) Bl'bun "":ti- l;xv'\i,, (u-p,,r~ f"iJ~-1, ,. o~ 1 -/Vo O</c,f' af' s,c, . r:!,t:>0
,, 

/(} X, "4"-f,";J wo,J,\ Nob /Jc,;J Sc r""' ( l>o;fs I ,(i,c,p,eJ<- ~,) - 6';,,., Ro,J, 

Bottles Filled 

_ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /@(circle) 

Field Dup Y / r4'circle) 

_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samplelj! N (circle) 

Analyses ~.a Ail 

Signature ___,,...,.~~·-· ______ Date 

~ 
/IJJ-/0 

Rev 1, Nov 2013 

En Core® Pre-Engaged? (Y I N ) 

En Core® Hand-Filled? ( Y / N ) 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID PPJ:15-ooJ 
DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

~ ;J /.)i:>v J_o 13, 

jOL(O 

Location Field Modified? Y / {2 (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method =.5:::=-"'=t<l"-----
n I/ 

Sample Depth Interval <7- inches bgs 

Number of Grab Aliquots 5 
Saturated? Y ~ (circle) 

Waste Potentially Present? Y@ (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

[,:,.~:.~ _){),) /{:_r,.::,/1 Rrjc;.<"\ 

5:,1 G cii:.ss,cj~, <1 fov.lfvz lu't{\ ctc<d.s 

Bl~.:K/l1v{( f.JrlW' Co~bcX\StV·6~ fi;, ,t;'' 
Si'J"I fi~J jk/fb~ J.., I ,( c)'o'"Wl/,: t-1,b/\ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

5/rl+d,-..y (CL..J1 13/o<..V&,.A, q{ Su,1'6'.c"- 1• ~
11
f.1_pf1\1 l<M\ Be/c,,J t/-./'q 0<.::t,l(.~/c~Jfl.Je> <-Y.{o,.. 

Sh o,y,1,t<. 1,1, .. J{e,,_ .- l f4 {),i·/ 1u<d/Jr..:.;,$ scllc/211. cl-le_ ft. ,(),y,ve:,,<-,,r:7"11<) 1 f'.,6/dt sJ,-
0 

{ 

Bottles Filled 

i6, 4-oz Glass (unpres) 
?, 
_ 8-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y !®)(circle) 

Field Dup Y / JG'«c,rcle) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples YI@ (circle) 

Analyses ·~ 

Signature /_,.e::...~~~~-___ Date 

Rev 1, Nov 2013 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N) 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy -~f--+---f\ ____ _ 

Location Field Modified? Y / ~ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _j~u_;,;c,~{) _____ _ 

Sample Depth Interval _6-"--,-______ inches bgs 

,) Number of Grab Aliquots 

Saturated? Y / ~circle) 

Waste Potentially Present? Y / ~A circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~pp1\ov~ t/ a/ f_,c{; 11.o,{ 1 '\ ,fi4} &.:;' 1 ,,._ ~ {/''·" 5 f 1 

C,j"-, J\/'1.,b.) P'""~ . . . 1.. , , k l'..,~ V 
.. f'C _ ~..'.J.l\~Cv,'Nt.,\,\"" Ji1ltr_:i/r,i,ft)f' ) 

-JtN ft,.<.c,<'{J 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Pf\1 l~t:di -sso ,- ltJH/2> 
5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

'J 1\\ J,:G/ti,
1 

(LI-J t)rt1.0l\ (~ ko~ w kl, f i.;,;,,.,~ 1 &htt-E'.11,1.fb,..,1.:., . .5e,rr,\ c{{\!) µo ()<~~ a/
1 s t<t•tj 

c..5 % &t•(;:)ls_, fJltlPor-tk p,;,f\t1de.,i e L 5 % D1d.t~A fo.JS 5(/la~v,., ( (vJ-p{)rlJ 

Bottles Filled 

.):.4-oz Glass (unpres) 

_ 4-oz Glass (1 /3 heads pace) 

6. QC Samples 

MS/MSD Y dl(circle) 

Field Dup Y / {l_(circle) 

k,s-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-mL VOA (Methanol) 

EPA Split Samples Y ~circle) ·- / 

En Core® Pre-Engaged? r:f I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Signature !f!rV\ _
1
__,__,,,__ ______________ Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

ckoJ--
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / ~circle) If Yes, explain in Notes 

4. Field Preservation I Field ~ .. asurements. , 

Sample Collection Method. k;Hz~vt-~ 
Sample Depth Interval 2- inches bgs _.. 
Number of Grab Aliquots 5 
Saturated? Y t(fi)circle) 

Waste Potentially Present? Y ®circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

_1j,Jt{l:' ~ ~s~~ ~#RLS . A 
J1'UJ\hJ}W'~ b~~\..,Ge,-/-Ldl~ Ct,~ 

(!:>SL- ~l~+s~ ~ -sb-~ 
-tv~+, Lil-)·i~-

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

?A~DY ~IU, [l'~kfbnw1L, dt-y, irnc<Lc.½ (~~~., 

Bottles Filled 

_I_ 4-oz Glass (unpres) Z_ 8-oz Glass (unpres) 

_\_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y t@circle) 

Field Dup Y @circle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y ~ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

1/wS 
/J/D 

Location Field Modified? Y !(& (c1rc1eJ If Yes, explain in Notes 

4. Field Preservation I Field Measurements 
C' 

Sample Collection Method ....,-X='=·"''r'fJ"-------

Sample Depth lnteNal __ ~_}1 ______ inches bgs 

Number of Grab Aliquots 

Saturated? Y !J:O(circle) 

s-

Waste Potentially Present? YI@._ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

/Jpprwx: SfX>
1 {7,;A /b•~t {[~~"f) 

Po0:Jr~~, µ.,f si)~{,;r, fMf,. {LJ,E:1A b'f!Sf;,1.,1:l{IEJ40(<.., <.½A. 

?t'rcc!v f.A'-d, <J~i/(._ c.t{'c,:_,,"!l'{',c6 (l:.,fJ/t /4;ud~-
6PS k:t.~1 fJf( 

Sampling Notes (Sample Recovery, Refusal, ObseNations) 

p{(I;/5-0d-SSO/- f/(l:.>(> 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

51 tr Ol'i d.,.,1 lcJ.:.) I wk. fc..,f\ i~:, I ~S1acft,'\ c:~<As fi> I"' {1pfi, i ,~. ;/\;.,_, i b ~c€cl1s 1 ht,f\ , St;,; b 0/l y 
-A),:J odo, f..;/ , f· _ . c· t-!- ..JI ~ I L) 

, . 11,. 11 _h Qt,dJrv, l;c, cf 4 ,( l1,.-1 prs.>S Soea,r, t1:,.f,.)£), I/ r__c.)o 
~-. f'oA-:5 ,......,... I'<'.."< OD,io rr· '/Y 

Bottles Filled 

2._ 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y 1& (circle) 

Field Dup Y !@,(circle) 

~ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y ft? (circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

Lat 

Long 

12..Lto 

GPS Accuracy 

Location Field Modified? Y 1@ircle) If Yes, explain in Notes 

ERM 

4. Field Preservation I Field ~uretent~ 

Sample Collection Method ,4L0i,t ..1~£C.ttf Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval 2-- inches bgs 

Number of Grab Aliquots ~ 
Saturated? Y !e)circle) 

WastePotentiallyPresent?Y@(circle) ff2:I.. l r; --ee>+- sso l - (lc:,;z.,l'"S@_, IZ.5o 
Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Modifie;;i;;q 0lZf:'· ijt;::·;;·,~:·~i~: 
Bottles Filled 

14-oz Glass (unpres) 

_(:_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y @circle) 

Field Dup Y@circle) 

~ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples /~ircle) 

En Core® Pre-Engaged? r:f I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Sito Information 

SITE ID 

DATE 

Begin Sampling Time 

End sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

~· 
3. Location 

Lal 

Long 

GPS Accuracy 

Location Field Modified? Y N circle) If Yes, explain In Notes 

4. Field Preservation I Field M0surements 

Sample Collection Method '\:IJ-~o·~aM 5cnop 
Sample Depth Interval 2 inches bgs 

Number of Grab Aliquots 5"" 
Saturated? Y (0(circle) 

Waste Potentially Present? Y &(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Samplo Descr/pt/or, 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Pr,v..kr.F~ ~{1-. 
{c)..~~lv ~~ -501.d l k)t<rl-
ti.P AU . L,,.., ... /!~h;tl~. 
'?~e..-br\A$l cuJ_,~ ~~s 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modlned USCS: GRAIN SIZE, modifier, color, coarse and}{',e-gralnod descrJptors, mo~ture content, odors/staining, minor constituents 

5 1 LT Y '=-A /\JD I f ~l~ ~rowt\.1 H~--~ll(lj~~ s ~, tW>'ish ·-/,u..& Cllcu.; , 

Bottles FIiied 

J_ 4-oz Glass (unpres) 

+ 4-oz Glass (1/3 11eadsp11ce) 

G. QC Samples 

Field Duplicate v@circle) 

2-. 0-oz Glass (unpres) 

_ 40-ml VOA (Methanol) 

Field Dup Sample ID _______ _ 

September 2013 

_ Encore (unpres) 

EPA Split Samples v@1rcle) 

EnCoro Pre-Engaged? (Y / N ) 

Encore Hand-FIiied? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

03\D Begin Sampling Time 

End Sampling Time 

ERM Samplers ..-:;. lA / DI) 
EPA' o'versight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / ~ ( circle) If Yes, explain in Notes 

4. Field Preservation I Field Measure11Jents 
£1 ,I. _t+~\ /;. 

Sample Collection Method ~/hf 
Sample Depth Interval -~~~----- inches bgs 

Number of Grab Aliquots 

Saturated? Y / Q (circle) 

r 
J 

Waste Potentially Present? Y !@(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~()pfv¥ auJ' µ,:t~q, o""'"(,\ ~/J. c;,,_.i._ 3UD 
I 

l?bT 

i clloN'~ rtl\ u-" ra,J") i"'Nt 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grai~~escriptors, moisture content, odors/staining, minor constituents 

~· ti1-. e Sitt~(~ ( Gl-J tW'.+t. I ,61ct bi'oL.Jf'. Jt;IJw 
I 

Dr-y 1 /vo oc~r" ~« b.~Suu.,b 6ru.J~ floJ~ <,sJP 

./ La-.1:> ~{-..,,/>, Ir,, l~u..(.liv:*i f"'}) ~{,·NI' c;1iv,.t '*<~ L &11,fk:.O (;;,./J 

Bottles Filled 

~ 4-oz Glass (unpres) ~ 8-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y /~(circle) 

Field Dup Y 1{i;)(circle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y t{j)(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information p({ - · 
SITE ID ~ti.Is-- o 10 
DATE J-11\.1\J L1 !) &° \ L\ 

Begin Sampling Time .... (j-+-G .... i_~),_,·~~----

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

O'lS~ 

Location Field Modified? Y 1@ (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method 4. z4,;,p 
~ ,,,, 

Sample Depth Interval __ "'-______ inches bgs 

Number of Grab Aliquots ~/"'-c: ______ _ 

Saturated? Y /Ql(circle) 

Waste Potentially Present? Y /~ (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 
,ilt 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Pr~icS-,010 ~-5.Y)I- PJ-½13 
5. Sample Description 

Modified U. SCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents , ) 
, ,, J • f ( 

041; Sr\t (<'.L) f~.r' Jsv,--~, J,...;1 - (ro{l;,J\/ (;I')-;'} j (l),..1 oclqi' 0/,. SkJ'YV-\' ~,HJ < 5 /t>Of'/i"-/li5 J(.j 

Bottles Filled 

'J- 4-oz Glass (unpres) '}._ 8-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y / .@,(circle) 

Field Dup Y / J(circle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y /~(circle) 

Analyses <,ff,~ 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

Pr:r \5,o I\ 

I 
fJ/fM-

GPS Accuracy 

Location Field Modified? Y / ~}(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 
< 

Sample Collection Method ~)~=.L~:7--1f1-------
Sample Depth Interval _.::...er ______ inches bgs _.,, 
Number of Grab Aliquots _s:-_.·'>~-----

Saturated? YI Q(circle) 

Waste Potentially Present? Y / ~){circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Apprw.,, µ;D
I we,it6 01t-l\. 

..... , ~)\uh_,.~cr«.J90,. [l"vv\. 
/ 51011,J\cv\) {<oJibJ\ d>J 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

PrtJf 5-cJ 11...,sso1 ~- ,/J)D 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

51 A1l/v1v;\dt, C,lL) -1~,/t\ fd,f *""' .J &e~, 5!,J'(;,_ itt/4 fJJ &t•l./fv ,. ~ u $1j/'tiJi.,,,O (b1;{5 "MY\. 

f&P~ -ft '.i~)I , Ah 5t.-:i ,(\/'I ,,,.. ~ oAerj 
A/I ~·lo'-l•lJ\ p, . .::veA 'SU'Q~ 

Bottles Filled 

l 4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /_g (circle) 

Field Dup Y / it(circle) 

3:._ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y 1.Q(ciccle) 

Analyses ~ 

Signature ---+-7..,.,,_,___,k __ Date 

Rev 1, Nov 2013 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? (YI N ) 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / t4](circle) ff Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method --=~ ..... 'j=;k=-fF------
Sample Depth Interval __ '<!-______ inches bgs 

Number of Grab Aliquots 

Saturated? Y !@(circle) 

j 

Waste Potentially Present? YI@, (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

,:\pf rvv· Sao irt w,.A i N"~l t /<.(( -f~, L 
")A 

-Lvr-A ,(f,j fo;~pJ,A '\;)\~~ fAl'il.bs 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Waste Appearance (describe): ()PJ: /J--01 ~-5501-1 (~o/JJ 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

5 l ~i a,~ cL1 (oj~ 9/,uJ( on.5u,f'6-a_ w /'t:~k,,", {;y..0r.;r,_c,J Jt,yi\.\ ., ~j (' &o:,5".. E:"'t b iu/llu.Jt1 fodo.A 
Ory rv11 O(.tor-,o;i'- $}-c.,.,:,,"\ , At/ fl'-~ SU'e,M-

Bottles Filled 

~ 4-oz Glass (unpres) ~ 8-oz Glass (unpres) 

_4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples Q 
MS/MSD Y /, · (circle) 

Field Dup Y /~;(circle) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y !@(circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? (YIN ) 

Analyses __ _,., ______________ _ 

Signature 
fbl!l,"' -f-44<---=-/_V_ IA-=-}~ ____________ Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

\\ob 
I I \ \ . 

Location Field Modified? Y !@(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -~=.:<'..='P1>~-----
Sample Depth Interval -~·;)._ ______ inches bgs 

Number of Grab Aliquots -~=c _____ _ 

Saturated? Y ij (circle) 

Waste Potentially Present? Y /~ (circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

~roy ~/ t'.,JJ-5t{ ~d._ ~ Lvda,(\ ftrle,J.. /:Jt~\, 

/ /),\, -fk~ lu,,,I._ t,_/51J i'\ {i~v.:i~ s/2,1(Jl..5 
_,.. 51A.,f'{Lc-. c~w~,rcl Lv ei/4fL< hda~,_ 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

((4,o/c,\J,l~;lft&J.-);-h,A{ ~ <t.-{d.a,J'(, Dy (;Jfl,t.~ ac:~ cm.ok.1v. • <SJ, d'tli.1\ 10 Cfb:li) 

L. ( /re /)tGVvof.i pc,s:, 9:..ft::V\\ (,.1ry/111\t~ J 

Bottles Filled 

·1--4-oz Glass (unpres) 

_ 4-oz Glass (1/3 heads pace) 

6. QC Samples 

').,_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Sam~(circle) 

En Core® Pre-Engaged? ry I N ) 

En Core® Hand-Filled? ( Y / N ) 

MS/MSD ~@ (circle) 

Field Dup Y !@circle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature (}A//!t;o Date -yµ-------
· ~v 1, Nov 2013 SOP USM-01 

US Magnesium RIIFS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

71,u\ Uv,1 QQ \2? 
lolJd-

~ (Ve)(\,:_,, 

ERM Samplers 

EPA Oversight 

Weather ~},r-; q'J(> 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / ~(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _5=.:,=D-)J)-____ _ 
___,.~,,,_)--. ______ inches bgs Sample Depth Interval 

Number of Grab Aliquots 

Saturated? Y !®}(circle) 

5 

Waste Potentially Present? Y /~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

krff\1''>' 5[) I fvc/J (bI.(,~ avvA.._ 3a) ( ~ '"t 0\ tck
- ¾~· upµ- f.>\t~rc 

- Su\"~"- 1 ~f'Gvw'- u,V('.,N_ ~ ~-i-,{Jbe_,,:, 

c<.N'A, l ,d~1l'- l tJ.1,Jr) 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

a~ s1ft (LLJ 0ni_,),. If tiµ\ / (},_,/ ~~ l1~lt <51)),mrtJ ~· /Lb ~lil'"'j cc,(\ o{)/\IJ - /J./2
1 Uiv{1f\~( f"5Jt,'< 

¾r.,eJP\, 

Bottles Filled 

~'-4-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y / N (circle) 

~ 
_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y 1_0circle) 

En Core® Pre-Engaged? f'{ / N ) 

En Core® Hand-Filled? ( Y / N) 

Field Dup Y / N (circle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ /)-+--1-~--Date 

I 
SOP USM-01 

US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

~.~ 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / N (circle) If Yes, explain in Notes 

4. Field Preserv~tion I Field 1:urements 

Sample Collection Method {tJ,, br/:b,m .::;.~ 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval 2,. inches bgs 

e:;5"' Number of Grab Aliquots 

Saturated? Y t0:ircle) 

Waste Potentially Present? Y ~circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

jetties Filled 

_ 4-oz Glass (unpres) k 8-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD ~ircle) 

Field Dup Y/~ircle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

p~:t,lb-6-0l~S<;..o[ - llc"LCS@ uo·+ 

.;-l,t 7S s Cvvv!f l L-

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples v@ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time \ Dib 
End Sampling Time ~ 0 t 
ERM Samplers -j; Jb-W/,J;._( &.uv~A<:l.f~ 
EPA Oversight 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y /~ircle) If Yes, explain in Notes 

4. Field Preservation I Field !!uremfnts. 

Sample Collection Method ~f ~.~ 
Sample Depth Interval 2..- inches bgs 

Number of Grab Aliquots ~ 
Saturated? Y 1$)circle) 

Waste Potentially Present? Y i@):ircle) 

ERM 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Gx~l _Lt~+-~+ ~p · 
~(~ G<. e., ?>f=~~. 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

PR, l \ 6 - D 6 Z - SS o l - / { z_ -z., { 7€ 
{07..,<6 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

~f L.T1 Y\"~~~~I l~k\--~"t½ ~\ (:t)~,'1,~-~'5-f>,e;' ~~q~- J UflJ f-o 
be~{;.v~ . .s~~~~toai.'i~i~) ~1,• ~~Q_)~i 

rw~~ 
Bottles Filled 

_·\ 4-oz Glass (unpres) 

_j_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y !&){circle) 

Field Dup Y /~circle) 

'2- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) En Core® Pre-Engaged? (Y / N) 

_ 40-ml VOA (Methanol) En Core® Hand-Filled? ( Y / N ) 

EPA Split Samples Y /~ircle) 

Analyses ______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

-

Location Field Modified? ¥@circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method 6~\0\K.A 
Sample Depth Interval () ·'2-
Number of Grab Aliquots ___ s,...,,·-'------
Saturated? Y !@(circle) 

Waste Potentially Present? Y~ircle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

inches bgs 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

L 4-oz Glass (unpres) 

__l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

k 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

MS/MSD Y ~ircle) EPA Split Samples Y ~ircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

~ 

Field Dur@N (circle) Analyses _______________ _ 

Field Dup Sample ID fi,1.!b-Or53 ·5'71l~ tlZ.01:>@_ llfL:, 

Signature ~ -=& 
Rev 1, Nov2013 SOP USM-01 

US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

(\ 0,VOY\ q;o,,w·o.._ 
ERM Samplers 

EPA Oversight 

Weather ~c)J \ ~tor; 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y (NJl:ircle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method 7jAO)#A 
Sample Depth Interval _.,,_(2.,__-..,,Z-=-____ inches bgs 

Number of Grab Aliquots __ q_·---~---
Saturated? Y t@circle) 

Waste Potentially Present? v@circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_l_ 4-oz Glass (unpres) 

J__ 4-oz Glass (1/3 headspace) 

6. QC Samples 

·1..-s-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

En Core® Pre-Engaged? (YI N ) 

En Core® Hand-Filled? ( Y I N ) 

MS/MSD Y /~ircle) EPA Split Sample& N (circle) 

Field Dup v e)ircle~-?' .,, . . , ~ L- , Analyses Vc'6:v~clA\cw 0 ·\v,5UOJts. ··:y 4\'A 
Field Dup Sample ID ½' 1t ): \ b · D6 1 ls'Sfo\ .... \('tD t3e ""'ye'v·v' ,·~c....,v\C ,\ .\-\ ,~<oG 

Signatur'l_?----~~ Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

-

Location Field Modified? Y ®(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method _:s\=· """'"""'ro.:v.tA.....::;_::,__ __ _ 

Sample Depth Interval -~D~·-~Z.. _____ inches bgs 

Number of Grab Aliquots -~'5"'------
Saturated? v®circle) 

Waste Potentially Present? v@circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

l__ 4-oz Glass (unpres) 

J__ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y lili):circle) 

Field Dup Y~ircle) 

~8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples ~circle) 

En Core® Pre-Engaged? ('{ I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

~ Signature ~ .... -~~---------Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / eJbircle) If Yes, explain in Noles 

4. Field Preservation I Field Measurements 

Sample Collection Method :;:,\11J1\M 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Sample Depth Interval _ __,,Q"-=-·-1.,,-=------- inches bgs 

v? Number of Grab Aliquots 

Saturated? Y !@(circle) 

Waste Potentially Present? Y !@(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_\_ 4-oz Glass (unpres) 

-l- 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y !@circle) 

~ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Y 1eJc1rcle) . . 

Field Dup Sample 1~0,C,- ,se-;01.-il~,-~ 62, 

Signature ~"?=== 
Rev1,Nov2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y ftu(circle) 

En Core® Pre-Engaged? ('( I N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

~','·r3 !Lt... 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y /~(circle) ff Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method &Lu.\M 
Sample Depth Interval O ·l.. inches bgs 

Number of Grab Aliquots 

Saturated? Y®(circle) 

Waste Potentially Present? Y @(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

.l_ 4-oz Glass (unpres) 

Jc_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

_(_ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

MS/MSD Y @ircle) EPA Split Samples Y /©tircle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y~ircle) Analyses _______________ _ 

Field Dup Sample ID' W4\e· 001 t;S0l Hlfl~?, ~ t: L 

Signatur~"'--..... _ _...,,~"--~""'-"--'\,~:::::::==----Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

11\to\;~ 

ERM Samplers 

EPA Oversight 

Weather 

!\,W([Y'.. £,c0v(A 

ct~uoi vf O ~ 
3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y4©circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method-'-d""', ""<vcn'J:l,ILwA"-=--_,,__ __ _ 

Sample Depth Interval --~O~D_-~2:~ ___ inches bgs 

Number of Grab Aliquots _..........,f?c....,.,-_____ _ 

Saturated? Y @(circle) 

Waste Potentially Present?~ (circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Pe,1 lb,-eo1> ·-Sso L 
,--

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

J_ 4-oz Glass (unpres) 

_l__ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y@circle) 

Field Dup Y {Ejbircle) 

·1,,,,,-a-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID f'f~tJ· 007 

DATE _U~{1~q+l=13....._ __ _ 

11.,,_i::;:'..O Begin Sampling Time _ . , J 

End Sampling Time __ \ l\~:c.,~· 1~----
ERM Samplers f:l~ 1 lH 
EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

-

Location Field Modified? Y@circle) ff Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method ---""$,N}""-"...,,W"-=-.,__ __ _ 

Sample Depth Interval __ ,o~-_L _____ inches bgs 

C3 Number of Grab Aliquots 

Saturated? Y /®(circle) 

Waste Potentially Present? Y @(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_J_ 4-oz Glass (unpres) 1- 8-oz Glass (unpres) 

J_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y t{fMcircle) 

Field Dup Y !@circle) 

· '\Z'E:r\ b · I\ " 1 (H H'!ii \~ @:j~I ~ '1 Field Dup Sample ID · (P t <JJ 1 (! · 

Signature~.---:,~ 

Rev 1, Nov 2013 

_ En Core® (unpres) En Core® Pre-Engaged? f{ I N ) 

_ 40-ml VOA (Methanol) En Core® Hand-Filled? (YI N) 

EPA Split Samples v 1'.§}circle) 

Analyses _______________ _ 

~L 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

\ I 

\n ,.,,1,.0 

Location Field Modified? Y !@>(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sam pie Collection Method ,sk, (J \JQ.,A 

Sample Depth lnteNal 

Number of Grab Aliquots 

Saturated? Y /~(circle) 

_(~')-·'-~ _____ inches bgs 

C:2 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, ObseNations) 

Waste Potentially Present? Y ;@(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Pf~lb ~oLo- sso1-ltl'11> &lo-Sc) 

Waste Appearance (describe): 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

_l_ 4-oz Glass (unpres) 

_l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

·'l.- 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y I N ) 

MS/MSD Y !©circle) EPA Split Samples Y t@ircle) 

Field Dup Y ~ircle) Analyses _______________ _ 

Field Dup Sample ID·!?~ Hb-01 e ½o{=\llq 1'3@; I Cti':,() ~£-. 

Signature ~· 

Rev 1, Nov 2013 

Date 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form ERM 

2. Description I Location Notes 1. Site Information 

SITE ID ~UtL-o\t-,-· 
aJ ~JO~ tl-.U 0 

Description (Setting, Distance from Site Features): 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y /~(circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

-. ~w"1,. i0nf1\ld'z:h,,6 {'Ilk.,\ 

- i'ltk o.~-i(G 1 O rosS ·11\ Svt'G 

Sample Collection Method _S=t.~-<Pf--+------ Sampling Notes (Sample Recovery, Refusal, Observations) 
"1. /) Sample Depth Interval n- inches bgs 

Number of Grab Aliquots _:>~c _____ _ 
Saturated? Y !@(circle) 

Waste Potentially Present? Y / @(circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

Waste Appearance (describe): 

~Pl ti-a I/ ~sso I-· /19-2>0 
5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

.S~~C/"l c/.tLi} Cl'-) fOJl\f1>fY'e·1 J/ll-f t0/d'f"'\)f. (b:iib, ,01J~Joi\.o"it:v:1 ,. 

5% Dtbl~,j f,<.1iJ 5c,pea\ Lf'M~) 

Bottles Filled 
'"'\ (\ 
_.,_,_ 4-oz Glass (unpres) d---- 8-oz Glass (unpres) 

_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y / ij_(circle) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y t i(circle) 

En Core® Pre-Engaged? (Y / N) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y / ~circle) 

I -~ 

_ _::::::-----
Analyses _______________ _ 

Field Dup Sampe ID _______ _ 

Signature 9-./J/A_,,M __ Date 

Rev 1, Nov 2013 

r1 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

I < 

11-.3s 

-

Location Field Modified? Y 1(f;.J1 (circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method :S\/\J§4 
Sample Depth Interval 

Number of Grab Aliquots 

Saturated? Y 1{f0circle) 

__ a~--1-_____ inches bgs 

c; 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Waste Potentially Present? Y ,©circle) 

Waste Thickness 

Waste Depth 

____ inches 

____ inches bgs 

f (st('=,-- ocz- ss r>( - l I l9 l > Q l l '-lb 

Waste Appearance (describe): 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

l_ 4-oz Glass (unpres) 

l__ 4-oz Glass (1/3 headspace) 

6. QC Samples 

··'l---s-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

MS/MSD Y !@):circle) EPA Split Samples Y @<circle) 

En Core® Pre-Engaged? ('( I N ) 

En Core® Hand-Filled? ( Y / N ) 

Field Dup Y /~(circle) _ . . I 'i Analyses _______________ _ 

Field Dup Sample ID ffilt -Orl.~ %:@\''-' l I 1?5@; // ·'1b {L, L 

Date 

Rev 1, Nov 2013 SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form ERM 

1. Site Information .-r . . 
SITE ID ~.;.. lW_,,.~01 ........ ·~~-~--
DATE 11 /Z--Z{f:, 
Begin Sampling Time ~ OJ::? 
End Sampling Time _q_,__._J~-+------
ERM Samplers ·-r~l ~o ; Lw~ ~-e.lLC 
EPA Oversight . 

Weather \ 

c,l~v I lv4ct b~7t7_ Goll (~3nt;,r:,\ 
3. Location u ' ~ 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / €):circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method £lot ~dt-lJ'Li~';zC~ 
Sample Depth Interval 2,.-- . inc~es bgs 

Number of Grab Aliquots _ ___,5",,,...._ ____ _ 

Saturated? Y tf!)circle) 

Waste Potentially Present? Y !@(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

GfZA\JELL.-Y ~ lLTJ l%krbrtii,vVLf J»,i, ·~ ~t lAf ·tc, ~ s}c::e,,1 
~,~~~ ,s~~-w~'"", r··~, 

Bottles Filled 

_I_ 4-oz Glass (unpres) 'k_ 8-oz Glass (unpres) 

_J_ 4-oz Glass (1/3 headspace) _ 16-oz Glass (unpres) 

6. QC Samples 

MS/MSD Y ~ircle) 

Field Dup Y ('.5(circle) 

Field Dup Sample ID _______ _ 

Signature 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y $circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses ______________ _ 

SOP USM-01 
US Magnesium RI/FS 



Surface Solids Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

-

Location Field Modified? v@circle) If Yes, explain in Notes 

4. Field Preservation I Field Measurements 

Sample Collection Method -'zJ+-,/.\.,_A,.,,t)""·~"""'~. ___ _ 

Sample Depth Interval __ C),_-... 2.~ ____ inches bgs 

Number of Grab Aliquots 

Saturated? v@(circle) 

G 

Waste Potentially Present? '@(circle) 

Waste Thickness ____ inches 

Waste Depth ____ inches bgs 

Waste Appearance (describe): 

5. Sample Description 

ERM 

2. Description I Location Notes 

Description (Setting, Distance from Site Features): 

Sampling Notes (Sample Recovery, Refusal, Observations) 

Modified USCS: GRAIN SIZE, modifier, color, coarse and fine-grained descriptors, moisture content, odors/staining, minor constituents 

Bottles Filled 

l 4-oz Glass (unpres) 

l_ 4-oz Glass (1/3 headspace) 

6. QC Samples 

MS/MSD Y /~ircle) 

Field Dup Y ,@)(circle) 

b._ 8-oz Glass (unpres) 

_ 16-oz Glass (unpres) 

Field Dup Sample ID _______ _ 

Signatu~~ 

Rev 1, Nov 2013 

_ En Core® (unpres) 

_ 40-ml VOA (Methanol) 

EPA Split Samples Y !@circle) 

En Core® Pre-Engaged? (Y / N ) 

En Core® Hand-Filled? ( Y / N ) 

Analyses _______________ _ 

Date 

SOP USM-01 
US Magnesium RI/FS 



 

Appendix D-2 
Field Borehole Logs 



ERM 

@ 

Environmental Resources Management 
59,50 S. Willo\v Dr. Suite 200 
Greenwood V:iJI~ge, CO 80111 
(303) 741~5050 

o'1 
.bO ~ ~ § P:\ ,,3 .<U I!) ;0 

'P .El '""''P g () r~ ~· g ii) 

,E l U) :fl 
fl< it ~ 1§ {l 5 

Ci ~ ~8 ..,:.:i 'C! U) .H 

BOREHOLE LOG 'Borehole Number: 

\ 
\ 

~ 
it 

·::> 
() 

'!;] s 
i:P 0.. 
0.8 

~ketch Map Well Construction 
BlankCasing Type:tJ I Diameter: 
Interval: From - To -

Slot Size: Diameter; 

Annular Filllntervals 
1'{'1 _L., . Type: Fr 

f:JAf'~ ~~ Type; Fr 
.. ~ Type: 

Description/Soil Classification 

To-

To -
To
To-

(Description 1ntervfll) Ol¼IN SIZE: lit;hol~gic de,scriptive ;modifier, color 
and mottii,ng, grain size modifier, coarse aml fine grained descriptors, 
mqJsture content, minor c<;i.rtsti,tueiit/:i, desc1:lptiqn 9f bdoi's/stal,mtig. 

Trace <5%, Few= 5~10%, Little= 15-25% (ASTMD 2488) 

·------·· ·----.. -~ --- --~- ------- . ·-·-· -{).D-- ---~-.. ---~--

~ ~--~ ~:~ :t~~tr=- ···~~·~· _: ··. = =-~= -.. <.=---~·· -.. ·. ·. 
\t\eO 

Pagel of 2-



ERM 

Environmental Resources Mapagement 
59,50 S. Willow Dr, Suite 200 · 
Greenwood V:iJI<!ge, CO 80111 
(303) 741~5050 

Project Number: 
Project Nan;ie: 
Locati.oh: 
Owner: 
Drilling Company: 
l:>i'illing Metl).od: 
prhier. 
Log By: 
D.ate Drilled: 
Borelmle bianwter: , Total Depth: 

~ 

c9 .bO g P=I ,,j g 'P 
() 

,EJ ]· ~ 
g< g< ~ A 
q CJ ~8 

BOREHOLE LOG 'Borehole Number: 

Sketch Map 

Pf<Il6-ltY 
Well Construction 

Blank Casini Type: . Diameter: 
Interval: Froni - To -

Type: Slot Size: Diameter; 
To-

Annular FilLintervals 
. Type: 
Type; 
Type: 

From- To-
From- To~ 
From- To -

Description/Soil Classification 

(Description J:ntervlll) GRAiN SIZE: litholiwit descriptive modifier, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 
mojshlre content, minor cc;i,nsti,tuents, descdptiqn qf odoi's/staimtig. 

J'race <5%, Few= 5~10%, Little= 15-25% (ASTM D 2488 

:=~,~~~ ~ .. ·· ········ ··o· · ··•·· ··· to'~~ ·=.. ... . =:·..:~~:·.· 
;%~.~--··· _....____. ·•'"-. --.• ~--- ...... >---~,--,~.~--··,.- .~,-..,·~.-,.·-··· ~~·-··-•-'•,•..(, ___ ,,,. .. , .• _........._,,_'--~•~···-~-~~~-~. ·~-~----,-. ..,.--,,.••'C'-•·-•••v·(_,~....,-~-~"~~~~--~-·· 
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BOREHOLE LOG 'Borehole Number: 
Envlronmentai Resources Management 
59,50 S. Willow Dr. Suite 200 
Greenwood ViJ[age, CO 80111 

ERM (303)741~5oso · 

r.-.. "1 c9 § ~ bl) 
i:Q ,,3 .<ll 

•p .El ~ () 

~· El i1) 

£1 l ~ §< ~ ~ 
Cl c.'5 )$ 8 Cl) 

~ El 
§< <ll ,O 

,.... ';:J I> I rJ () 

U) :fl 'ij s 
~ 53 ell 0.. 
..::i "O 08 .H 

Sketch Map 
BfankCasin~ Type• . 
Ilit(}i;val: From -

Slot Size: Diameter; 
In~t':ryal: :Fro.ni - To -
Annular FiiUntervals 
Type: F om - To -
Type; om - To -
Type: To-

Description/Soil Classification 

(Description Interval) Ol¼iN SIZE: li(hol~gic descriptive modifiei;, color 
and mottling, grain size modifier, coarse and fine grained descdptors, 
mofstwe content, minor cq,nsti,tuent~, descrlption 9f 6doi's/stai,riing. 

Trace <5%, Few= 5~10%, Little= 15-25% (ASTIYID 2488) 

0 --·---- - ----- f" -- -·-----·:·--~- -0+~- ~~Q~-~!,~T--l~'l~~~-rf>,}:r~ -~;l__ ~ 
I -"·---- ~~~ -= eµ-2. ' ·- --~ -" . ~I, -· ~~~k. -MAl' - -~ - -be~~ 

____ " _____ . - .. ., _SS(}t'.'.0,S' _2~0- S/W. ~-6.L,~-f,~~.~~~ 1 <l~-1-
'2 ~-~· -- ~~ - - -- .D~ciol\· -· - -- .. --.. ~j - - .. - . ·----- --. :==---~·~ ... ~E~.~~io_L~~-'1-~~·~y_:~~LLL1~0~-1~~J~~Lfl~-~ -r-~ . ~ ------- -.·. -- ~~ ~-~z;f~ls_. -~-= -··~,~~,~~~'sk_~}°-~-'*-~t-wih..~-

-- e- - , .. ------ --- -- - 6""- -Tg _____ -~ -,-.. ~~ls~.!-1--tvlO~.t..-~~ . -- - . . ., - .. - ---· 

y : ~ =-~ --~~ c- ~•- :~~2'5·~- tz~}:' -·-• ~' =---,d-c~·-~·--· ·,:.~~-<-~· d~-~----·=·-·~=~~-
5 -~~. ~ - ·• -_,- t!fX ~·~-~-·:~ ~z:;r-----~sc£~tiib;··j:t-~i~11. . 
(p -: := ·-$if Nl, ·: ~-._=: . : ~ WIL ~-- ... ~- .. 

• 1 ==- .:_ •. =- ~ 1®~i~ ==. -:~~1: l~ ·~~~,'-~~~ 
. __ .. _ ... ---- -----o---·-·--. Z.k? .. ... __ J,k .. swwd-:-~~-·~-·--.. --.-............. -.· ... ~- ______ ... . 

~~ ;___,___.,~~ -~-··----"-· __ , ____ ..... . 

--~- _ _,_ -~-~. -- ......... -· ·~ ·- ·-,~-~<<'~-~~~-,, - . --= ... · · ... , ...... - ...... .,.. ______ , 

Pagel of 2-



Environmeiltai Resources MU)lagement 
59,50 S. Willow Dr. Suite 200 · 
Greenwood ViJl[lge, CO 80111 

ERM (303) 141~soso 
Project Number: 

Project Name: 
Location: 
Owner: 
Drilling Company: 
P.l'illip.g 1v.kt}J.od: 

Log By: 

D_ate Drilled: 
Borehole biarueter: , Total Depth: 

r.-,. 

cB 
P'.l 

~ 
;9 
fr q 

t~ 

l7 

.bll ,,3 
(j :s· 
g 

';j 

§ ~ A 
(!) ,o 

'fi ll .--< •p 

g il) ij 
,--< 

C/.) t@ 
~ ~ i ~ -~ 

~8 Cl) H 'O ,H 

BOREllOLE LOG 'Borehole Number: 

H 
0 
§< 

:> 
() 

., '§' 
H ,e; 0. 

Sketch Map Well Construction 
BlankCasing Type: . b1ameter: 

I11tewal: From - To -

Type: Slot Size: 

In~~rv;al: :Fro.¢ - . 
Diameter; 

To-
Annular Fil1Intervals 

. Type: From~ 

Type; From-
Type: From-

To
To~ 
To-

Description/Soil Classification 

(Description Interval) ORAIN" SIZE: lithol~gic descriptive modi.t'ie(, color 
and mottling, grain size modifier, coarse arrd fine grained descriptors, 
mojsh;lre content, minor cqpsti,tuents, desci:lptipn <>f odoi's/stairiitig. 

'.Trace <5%, Few= 5-]0%, Little= 15-25% (ASTMD 2488) 

~ -·---~~· ~---~~ .. ,___,,....,._.,... ____ , ______ ' ---··---· , ........... , --------------------------· ..... ·----·------·---· -·---·--------------·-·---........................... .. 

-- .................. ·-· ___ O~Jl~ --\V1 ·- -~- ... ,,. ·- ··--- ........ ---~-~~~-~- --·-------·-----
27.;; --- ·-~-»< t ,.-~9'1:\~~- ---1)11", --------- _, .. ~ .... , .. _ -·~·~--,~-----~----·-·-~---~-

----- --~~ ·--- ~-~ Qtt:2::-:§b.~. "~' '- .:i~- _ _,,, ' .. -- .... -~ .., __ . . ,~,~~--' 
. V ~~~--.. , ............ ~--·" .. sic_{D_:__22,\-stp·-· - e .. -, ... H•------ ~-- --·------·- , ________ ,__ 

. ~-----· . ----- --~D::Zl~ ·- ...... : ... .... ·--. - .... - -------~----- ---- ___ .- .. ~--~--
- ....... -.... -- . .... --·~ ltru .. ~;J - .. - - . - - ~ -- . ' 
-= .. ··-~ ~~~~ ____ -- -~Z.::J)tfu ·i:>'.i· .l.l~~,8-.. ~Sl~T;-~¥~ ~ ... , .. k"~0\1,L~~." 
_________ ~~-~-~- ~- .... ~1:.:Zctl:: -~- .. ~ .. -- .... _ .. __ -~1..{k.. .. w~~'>- ..... i ..... r f\1b:~,-~--'~· 
.•.. ··~~= ~-···· ...... = . ~-·, ·~-~~~.--1~:tii-~ .. -~~:~~~~-~~~~~·-· -' -· ····-
--~- ~~~ ~-~ "'=·~·=~~~ ·~·,'\~~ .f.LA¥~l--~~\a-1].;.I11~p0~-~-_ ....... ~ .. --'"· 

27 ==-: ·:-=: ::= ~~oo 2~t= . ..,_j.'f~JJD,;~~ :~;1 · ·~ 
1(/, .. ----~. ~~= __ -~ .. 5~tlt:2J:, --~-- ---~-t:o.~.crui~t;ll1h .. ... c -- 1 ~. -G"'~ 
2.4 ·:· :: ·- ~-~~~~\12~~:· -~: ~ :=, -_ -.. ,c . . :~-~-. ~-~~-· ~-. '.' ...... 

' \,\ri1h 



ERM 

Environmental Resources Management 
59.50 S. Willow Dr, Suite 200 · 
Greenwood V:ijl~ge, CO 80111 
(303) 741-5050 

~· ;) ~.~.- - .- ,-

·~...:.-, .. ...,.~. 

I~ 

BOREllOLE LOG 'Borehole Number: 

Sketch Map Well Construction 
BlankCasin~ Type: N A. Diameter: 
Intel;lial: From - To -

Slot Size: 

·t- Annular Fil1Intervals 

ff212-0D'\ . Type: 
Type; 
l'ype; 

Descrlption/Soil Classification 

om-
rom-
rom-

Diameter; 

To -
To~ 
To-

(Description Intel'vfll) GR,AiN" SIZE: litl\ol~gic descriptive .modifier, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 
moJsture content, min<'>r cc;l,rfst:i,tuents, descdption of bdoi's/stairiing. 

;r'race <5%, Few:::: 5~10%, Little= 15-25% (ASTMD 2488) 
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• 

Environmentai Resources Ma;iagemenl 
59.50 S. Willow Dr. Suite 200 · 
Greenwood ViJhJge, CO 80111 

ERM (303)141~soso · 

Project Number: 
:Project N rune: 
Location: 
Owner: 
Drilling Company: 

Prlllip.g Mc;thod: 

piiiien 
Log By: 

D.ate Drilled: 
Boreboie bia~eter: ' Total Depth: 

@ <'J 
.bO g ~ A 

P'.1 ,,3 I!) ;0 

~ 
'P .El 'a 'ij 

]· 
() !~ g ii) 

:£1 'a 
&3' §< 13 ~ 

.~ 
..0 5 

q ~ ~8 ::1 '"d Cl) . H 

BOREHOLE LOG 'Borehole Number: 

El 
§< 

·P,, 
() 

'ij '§' 
ef °' 08 

:;;JcetchMap Well ():instruction 
BfankCasing Type: D1ameter: 
Intt:i;val: From - To -

Tyye: Slot Size: Diameter; 
To-In~eh'.al: :From - . 

Annular Fil1Intervals 
. Type: 

Type; 

'.I'ype: 

From- To -
From- To~ 
From- To-

Description/Soil Classification 

(Descdptj.on interval) OR.Am SIZE: lithol9,gic de,scriptive modifiei,:, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 
motsture content, minor cc,l,nsti,tuen~, descdption Qf odors/stairnrig. 

:rrace <5%, Few= 5~10%, Little= 15-25% (ASTMD 2488) 



BOREHOLE LOG ·Borehole Number: 

ERM 

Environmentai Resources Management 
59,50 S, Willow Dr. Suite 200 
Greenwood ViJlage, CO 80111 
(303) 741~5050 , 

~~~v,...2.../JA.IM,~~~---d '0F'SkC::t~ 
Lotan.oh: :f cr Pf(f 2-Bl ~ 

Well Construction 
Bfa.nkCasin_g; Type: NI D1ameter: 

I11terval: From - To -

~ 
Cl) 
C) 
P'.1 
g 
,;g 
g, 
q 

"1 
.bO § ~ A 

,,3 <l) 10 
'P .El .-< ',l:i 
() i 13 ]· El it) 

'A. Cl) !i3 
§' ~ ~ ij .,Q -~ 

cl ~8 Cl) j "O 
. H 

~S3lZ. 7~. SO AJ 
~5'/5~,t 3> E. 

Type! Slot Size: Diameter; 
To-In~~h'.al: :Fro.ni - ' 

Annular Fiilintervals 

. Type: Fom~ 
Fom-

To
Tq ~ 

To-

!, 
§' 
I> 
() 

'ij s' 
l:Jl 0., 
08' 

Type; 
Type: 

Description/Soil Classification 

(Descdpfion intervill) 0-BAm SIZE: litholpglc descriptive modifie\', color 
and mottling, grain size modifier, coarse ind fine grained descriptors, 
motsttlre content, minor cc;l;nsti,tue:tit/i, descdptiqn o.f bdoi's/stai,rung. 

Trace <5%, Few= 5~10%, Little= 15-25% (ASTMD 2488) 

-·~·~ - _ • .,..___ __ ~~- - ,_ C~,~,....L-,,,~-'------------'-> ~ •~,·~ • _,~ •• ~- ,-,~ ·--~-·--·-·-·--~-.. ,- ,'-;.;-,_•.,,-___ _,._ .. , "• ~--~---......~-~~--.L,,<.~, ,••_ 

•-, • ,.-•> _ • ...,.._, ''•••,'.,••·---~~,._ ,.,~.- ••- ~~·----~---~· •--~-,.,---·~·~·- r·. ~,-........,. ..• --,,- ~, ----..-,,-,..,, "L~·-·-·-•,•--,.-.---.•-•~-- •. •-~-.• .,,.........._--~...--~• • 
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• ERM 

Environmental Resources Management 
5~50 S. Willo,v Dr. Suite 200 . 
Greenwood V:ijliige, CO 80111 
(303) 741~5050 . 

Project Number: 

Project Name: 

Drilling Company: 
Ptillip.g MetIJ,od: 

Priilen 
Log By: 

Date Drilled: 

Total Depth: 

:-- ----·----~ -~~~. -·· .. -·-- --··-··~---------,-.-~--·· 

1-- - -.=. ·--- --,._· _._ .. ,=--· 

BO:REHOLE LOG 'Borehole Number: 

Sketch Map WeH Construction 
BlankCasin_g Type: . Diameter: 

Intt;i;val: From - To -

Type: Slot Size: Diameter; 

To-
Annular Fii1Intervals 

. Type: 
Type; 

Type: 

From- To-
From- To-
From- To-

Description/Soil Classification 

(Description Interv;tl) ORATI'T SIZE: lithol~gic descriptive modifier, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 
mo,isture con.tent, minor c<;i,nsti,tuent!l, descrlptiqn of odors/staining. 

'.Trace <5%, Few= s~t0%, Little= 15-25% (ASTMD 2488) 

~ \ 1-'- ~~-'~ .· ~ ~.· ~~-< •«. ~ "·" " , .... - ' """~-•- ,.c.=••· 
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.ERM 

Environment.ii R1;5ources Management 
~9.50 S. WillCJ\V Dr •. Suite 200 · 
Greenwood ViJlage, CO 80111 
{;303)741~5050 . 

Ernject Number:· 
:Proje¢t Nan;i:e: 

Drilling Company: 

)J.diieri 
LogBy: 

I)_a~e t>riUed: 

.bll ,,3 
~· 
@< 

C) 

. Total D~pth: 

BOREHOLE LOG 'Borehole Number: 

,$lcetch1\tlap WeH Ccin.stru<itl.on 
BfankCasin_g Type: . Diameter: 
Inh,tv:al: From - To -

Type: Slot Size: Dlani~ter; 
.. To.-tn~~rv,al: flro.pi -

Annular Fii1Intervals 
. Type: 
Type; 
'.fyp.e; 

From·
From
From-

To
Tq ~ 

To-
Descrlption/Soil Classifl.oation 

(Desc11ption interviU) OAAil'r SIZE: lit;hol~gic des9riptive Jnodi:fiei·, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 
mofstt).re cof).tel'it, nrino( c9,nstl,tuents, descdption o.f ocioi's/sta#ilrig. 

Trace <5%, Few= 5;JO%, Little= 15.-25% (AST.MD 2488) 
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Environmental Resources Management 
5950 S. Willow Dr. Suite 200 
Greenwood Village, CO 80111 
(303) 741-5050 

til 
A ~ A bl) 

'·.3 
0 ti) 0 

•p :s ,..... ·a 
u r~ l E ti) - r/) !fl 

§< ~ ~ i J ~ 0 ~8 r/) ;SI 

.. Fl~L· ____ _ 

(,5 _,, ....... =,;,,;,--.,, ~.,_,, 

2:ti 

3,o - . --·- - -• C • --- •• -~ 

H 'i\ l,.C 

. ,0 

BOREHOLE LOG Borehole Number: 

Sketch Map Well Construction 

pgr~. Blank Casing Type: Diameter: 

Interval: From - To -

1-, 
0 
§< 

;>-
u 
'ij s 
g Ei 

Type: Slot Size: Diameter: 

Interval: From -

Annular Fill Intervals 

Type: 

Type: 

Type: 
Description/Soil Classification 

To-

From

From

From-

To

To

To-

(Descdption Interval) GRAIN SIZE: lithologic descriptive modifier, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 
moisture content, minor constituents, description of odors/staining. 

Trace <5%, Few= 5-10%, Little= 15-25% ASTMD 2488 
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II 
ERM 

Driller: 

Log By: 

Environmental Resources Management 
5950 S. Willow Dr. Suite 200 
Greenwood Village, CO 80111 
(303) 741-5050 

Date Drilled: 

··.~. 

BOREHOLE LOG Borehole Number: 

Sketc.h!·. , ap ·n , 
\-..t:.i ' 

Well Construction 

/1\ Screen 

Blank Casing Type: Diameter: 

Interval: From - To -

./\J Type: 

[¾l!Al t'/C\.fs 
+ru-1L/·tt,s 

Slot Size: Diameter: 

Interval: From -

Annular Fill Intervals 

Type: 

Type: 

Type: 
Description/Soil Classification 

To-

From

From

From-

To

To

To-

(Description Interval) GRAIN SIZE: lithologic descriptive modifier, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 
moisture content, minor constituents, description of odors/staining. 

Trace <5%, Few= 5-10%, Little= 15-25% ASTMD 2488 
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a 
ERM 

Bnvkonmenlal Resources Mnnngement 
5950 S. Willow Dr. Suite 200 
Greenwood Village, CO 801 11 
(303) 741-5050 

BOREHOLE LOG Borehole Number: 

· JlJLv -I ·s 
Pro·ectNumber: Sketch Map I-

____ W...;.:..;.c;;.;;.ll...;;;C;.;;.on;.;.;s;,;;tr.;;_uc:..:.ti:.:.on:.;._ ___ --1 ~ 
\(t... J' 

Blank'Casi'ui Type: ~ v 1.. Diameter: c ' ProjectName: U .) . ,n A 

~ ::: From -+- 1 To - 1 · Location: 

~ ~ ~ c , ;, ,,, 1_/1 t 
Type: ~v Slot Size: , l' Diameter; l 
Interval· Frnm - Cf • Tq - / ? -

Driller, 
Lo B: 

AunnJar Fill Intervru9 
Type: I }' Ct, ~ " From -

·oate D.rilled: Typ!): From -

To- 'J 
To 
To -Borehole Diameter: Total De th: Typo: From -

$ 
C, 
P=I 
e 
,s 
fr 
0 

Descl'ip!ion/Soil Classification 

bl) g 
.a 
~ c:l 

G) 0 ,,.3 ·p 
(.) fl :.a 
I ~ ~ 

~8 

ll 
~ 

i 
V) 

1·~ 
V) ~ 

J! 
(Description Interval) GRAIN SJZE: lithologic descriptive modifier, color 

and motUing, grain size modifiec, coarse and fine grained descriptors, 
moisture content, minor ~Clnsl\tucnts, desudption of odors/strunUJg. 

s? fl f lt -- - -~- -

--· ..... ~...,__ ......... _ 

- - ....... -.. -:;s-· . ·- - ·--· -- ·-__ ,.. __ 1·- --- --
- -- ,.. .... . __ ..... ~ -., .... ,.,_..i. -f"- ......... , ~..... . _.,.,_ -··- ---- --..... t - • 

-:: - --- - ~- ,.12. r ,, "? w ~-if-~ . - . - -- _f?) ~ ~ - ) 
··- ·- ... . C''r l~) ~L-:,._'-'-'J .ll}k.,.J~-L} o)Cfft.~ 

...,;_.. .. \ - ~ ··- ·-·.-.........-........-, 

- ... ~-· 

..... 

(. \:-<.:-

P~gel of <-. 
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ERM 

Bnvlronmeotnl Resources Mnnogcmonl 
595() S. Willow Dr. Suite 200 
Greenwood Villnge, CO 801 11 
(303) 741-50$0 

BOREHOLE LOG Borehole Number: 

·I)' lu lJ 
Pro·ectNumber: Well Construction 

Project Name: 
Lotalion: 
Owner: 

Drillen 
Lo B: 
bnte b,rilled: 

Blank Casjng Type: Diameter: 
Interval: From - To -

TyJ?e: Slot Size: 

Intc1val: From -

Amrntar Fill Intervals 

Diameter; 
To-

Type: From -

'])pe: From -

Borehole .Diameter: TotalDe th: Type: Frnm-

To
To
To -

,-., 
VJ 
C, 
~ 

s 
,£3 
fr 
Q 

bl) § ,,..3 ·e 
0 

:J :.a g 

Description/Soil CJassifloatjon 

(Descdption Interval) GRA)N SIZE: lithologic descriptive modifier, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 
moisture conteJlt, minor consl~luents, desoription of odors/staining. 

Trace <5% Few= 5-10% Little= 15-25% ASTMD 2488 
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- ,JIit/i,,,__,._.,,.. , ..... ---·-.- - .. 

·------ -

_ .......... ~-1-0. .. 

--·-- ·- - A 
- ---~ --- . ~~. 

--· ,,. ... _ .. __ ,_, ------- ··-------~- - ------· --
---· ....,., __ ..,_.:, . ..-..-- -----------

--- .. _ , , ... ___ ,. --- -·---·-·--- ·- ........ ··~ -- ·-- -·---···· _ ___, ___ .. ,_.._~_.._----·---·-... 
- - - ---·-·· --. - -·--· 

-t- '1-
Pagc..l-of __ 



0 

z 

3 

~-

2 

11 

• ERM 

Bnvlronmcntal Resources Mnnngcment 
5950 S. Willow Dr. Su1te 200 
Greenwood Villuge, CO 80111 
(303) 741-5050 

P1'0 · ect Number: 
Pro·ectName: 
Localion: 
Owner: 
Drillin Com an. ; i) 

Borehole Diameter: Total Depth: 

$ ..! 
c., § j i:l 

P=l 
bl) ~ 0 

~ 
' . .3 'fl - 'ij 
] · El l ,~ 

,£1 
8' g ~~ j 5 
A (/) ~ 

,. r 
0 ---

---·---
_ j_,_,_ -\ -",,):S 

_.C~..-;s. .,~--· 
--~ ·-- -·--· 

---· 
-i..--•·· -

\ ___ , .... _ _., ..... ~~· -~-.,....,,_ . .-

- .::a:a...-s Sl"-... 

J 
-:;) .. 
~ 

.. y· ' 

BOREHOLE LOG Borehole Number: 

~ 
g. 
> 
0 

'ij a a~ 

Sketch Map 

J}ll.J-Jl( 

Well Construction 
Blnnk'Casi'n~ Type: Dlametcr: 
Interval: From - To ~ 

Type: Slot Sjz~; Diameter: 
Interval: From - To -

Annular Fill Intervals 
Type: 
Type: 

Type: 

Frclm

From
From -

To 
To 
To-

DeSCl'iption/Sojl Classificatjon 

(Description faterval) Gl,lAIN S1ZE: lithologic descriptive modifier, color 
and mottling, grain size modifier, coal'se and fine grained descriptors, 
moisture content, ,ninor co11sti,tuents, description Qf odors/staining. 

Trace <5% Few= 5-10% Little= 15-25% ASTMD 2488 s.,.v~ n, -J 7~.d. If?.<.. ) f l~ 1 • • l (;,.~ !) , ,./ l,_L, 
- ( . . . _,,_ ... , ___ _ii-) . .ft-:<. Ju n~f.11 J.':"~'·'J.-''Jv .. 

{J-rr1_/_.;_.(,1--f , }.~ b..s1.:f., I -~ "~~-dtJ•!JL 

-·-- ---------
- ...... _ ---- --· -_ _. -· 
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II 
ERM 

Envlronmonlol Resources Mnnngcment 
5950 S. Willow Dr; Suite 200 
Greenwood Villnge, CO 801 l l 
(303) 741-5050 

Pro· ect Nmnber: 
PrQ·ect Name: 

Location: 
Owner: 
Drilling Com an : 
D,ri!Lin Mqth6d: 

Driller: 
Lo B: 
DAte DriJJcd: 
Borehole biumetcr: Total De Jtb: 

$ 
c., bO 8 ~ 

I •.S g •p 
(.) 

-£1 :a· El 
fr ~ ~ 

~ 

i d 
II) 0 

~ ,·~ 
i C/) !§ 

BOREHOLE LOG Borehole Number: 

!, 

' (.) 

'ij i 
e_Ds:i. 

Skeich Map Well Construction 
Blank'Casi'ng Type: Diameter: 
Interval: From - To -

Type: Slot Size; Diameter: 

Interval: From - TQ-

Annuhu· BiH Intervals 
Type: Frorn -
Typ~: From -
Type: From-

To 
To
To -

Pe$crjptioo/Soil Classification 

(Descdplion Interval) GRAIN SIZE: lithologic descriptive modifier, color 
and mottling, grain size modifier, coarse and fine grained desctiptors, 
moist\ll'e contei1t, minor consti,tuents, descriptlon of odoxs/sta.ining. t A ~8 j (i 

Cl,) ;$ OS 

----·· - t 
Trace <5% Few== 5-10% Little= 1s:2s% ASTMD 2488 I 

) I) ) ,..? ~? ,,.,/ .s.~·,'' .. I j -l-j I "":< ~ /. l'.)u., ·d•JI \L . .. 
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( f., ( IJ .>.~t..,; ./ d'.'..~._< ~~- {vi/ ( :' 'l ,. 

v)',11l a./.Y , _c,v-( (_ 

_ _,.._. __ ---

... ,., _ _ _ ,_, ··-·-· • --,,-.... .;- • ,,..._.._ - ~ ....... ., _ _...._ . I ----~~--

~ ' ----~ ·----- _.,.._.,._____ __ __ .,. ---
l. .. 

:",) . -·· :a 
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........................ 

])J._. 
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--------- .. -··- ·- -- -
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ERM 

Bnvlroomonlltl Rcsourcus j\lfnnagemcnt 
5950 S. Willow Dr. Suite 200 
GrecnwQod Vilh1ge, CO 801 11 
(303) 741-5050 

P1'0 · ect Number: 
Pro· ect Name; 
Location: 

Driller: 
Lo B: 
Date brilled: \2..-.S- I 
Borehole Di11meter: 

,...._ 
cil CJ) 

C, bl) § ~ i:q •,j 
$ 

·z:i li u 

.,g :a· = i .£ 

fr l ~8 i 
C CJ) 

~ 
4) 0 

..... ',Cl i l1 (/) !fl 
j 5 :!:I 

.5P ,d, 

_ .......... ,-...,..__, 

. ---· .. _._. -

y_ 

-:;:1y-

.5f -

.Sf't'\ -) t • --- -- ··--

-1---1----
-5L . 

BOREHOLE LOG Borehole Number: 

IS go 
:> 
(.) 

'ij 'a 
al) ,e; 

I 
... , C 

Sketch Map 

m w - 1 

Well Construction 
Blank'Cnsl'n& Type: Diameter: 
Interval: Frum - To -

Tyve: Slot Size: Diameter; 
Tq-Interval: Fro,m -

Annular Fill Intervals 
Type: From - To -

Type: 
Type: 

From

From-
To 

To -

Descrwlion/Soil Classification 

(Desciiption Interval) GRAIN SJZB: lithologic desc1iplive modifier, color 
and mottling, grain size modifier, coarse 1111d fine grained descriptol's, 
moist,u·e <;:on tent, ml nor <;:onsti,tuents, dcscr~ption of odor~stniniog. 

Trace <5% Few= 5-10% Little= 15-25% ASTMD 2488 
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• Environmental Resoul'ccs Mnnngement 
5950 S. Willow Dr. Suite 200 
Greenwood Vilh1ge, CO 80111 

BOREHOLE LOG Borehole Number: 

ERM (303) 741-5050 

P1·0 ect Number: 
Pro·ectNnme: 
LocaHon: 
Owner: 
Ddlli1\ Com any: 
Drilling Metl)od: 
Driller: 
Lo B: 
D11te D.rilled: 
Bm:ehole Diameter: 

fil' 
C> bl) § IXl '·.S s ·g 

C) £l .g :a 
A, g ~ ~ 
0) ~8 0 

.... ....., . .--.... 

Total De th: 

,. 

Sketch Map 

!Vilu -I !5 

Well Couslruction 
Blank'Casi'ng Type: Diameter: 
Interval: From- To -

~ 
Type: Slot Size: Diam~ter: 
Interval: From -

Annular Fill Intervals 
Type: 
Type: 

Type: 

Tq-

From

Fr9m -
From-

To
To
To-

Descrjptjoo/SolJ Classifloatlon 

(Description Interval) GRA)N SIZE: lithologic descriptive modifier, color 
and mottling, grain si1ic modifier, coarse and fine graiJ1ed tlescdptors, 
moistme content, minor constituents, description of odorn/staining. 

Trace <5% Few= 5-10% Little= 15-25% ASTMD 2488 

.i.. .\ 3_ -:J __ ~ 1 l_l1 .. q:l! .": .. :.t.:. J I .i..C!wl 1_J (..J-r, ,k,: .~~( v ( ,l \4 
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~ ' 1 c,,) ____ t~ ~~,~- \ <:' •i ,> l"..N.. I'"': 1' _ I ·!:e __ _ 

1, • ____ , .. _____ _ 

- .. ! I) .. ) D.PA /)..!..!!..b' ·-
,. lo.\u. ·· . cl&.r-
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Environmental Resources Management 
5950 S. Willow Dr. Suite 200 
Greenwood Village, CO 80111 
(303) 741-5050 

«I 
~ = bl) = 0 0 

'·.3 0 :a - '.P 'P i l'J u u El 0 :.s· - Cl) !fl 
§< ~ 

rn 1 = ,.Q ij 
cl ~8 Cl) j ;s1 

-~----- -- . - -

BOREHOLE LOG Borehole Number: 

""' 0 
§< 
:> 
u 

'ij s 
g]; 

.MW·-10 

Annular Fill Intervals 

Type: baJ-i-~:k.,_ From - - J../ '1 To - D 
Type: ·l!)/i.lD-£:.<'li~ From - - 21) 11

To - -'-j J) 

Type: From - To -

Description/Soil Classification 

(Description Interval) GRAIN SIZE: lithologlc descriptive modifier, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 
moisture content, minor constituents, description of odors/staining. 

Trace <5%, Few= 5-10%, Little= 15-25% AS1MD 2488 
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II nuvlronmentoJ Resources Mnnagcment 
~~66 
~Jl!!gi,-GQ.SOlJ.1 
(303rMr-,()5'() 

Borehole Number: 

/)1/,...) - ( 7-
ERM 

$ 
~ 
,:Q 

$ 
,a 
g. 
A 

bO ,,j 
] · 

t 
~..l -

, 

I El i:I 
4l 0 

'fl 1·~ 
= i ~ 

C/) !fi 
~8 i jg 

Cl) s 

. . f-[IA _ 
- - •• J. . - -

- 1 --·-" --
i<r -· 

·-·· . C).I)] , -

. /, 

I:: 
~ 

?-
(,) 

'ij i 
5 -Bl 

SketchMup Well Construction..-
Blan~ 'rype:-- Diameter: 
Inler : From - To ~ 

SSifilll ~ 
Type: __s.IerSize: Diameter: 
lnlerV'lrlr"From - To -
Annular EiJL Intervals ___. 
Type: From - To -
Typp: _,,,,.,,- From - To -
Type: < From - To -

Descriution/Soil CJassjfication 

(Description Interval) GR.AlN SIZB: lithologic descriptive modifier, color 
and mottling, grain size modifier, coarse and fino grained descriptors, 

moisture content, minor constituents, desoription of odors/staining. 

Trace <5% Few= 5-10% Litllo = 15-25% ASTMD 2488 

- --·~----- -· 
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Borehole Number: • ERM 

Bnvironmental Resources ~nnngemcnt 
59.5~1ow Di':"Suim"209 
GrccnwootU:lll~ BOU 1 

BOREHOLE LOG 
~ p~1.. 

(303) 741-50SO 

Project Number: 
Pro· ect Name; 
Local.ion: 
Owner: 

Lo B: 
Date D,rillecf: 
Borehole Diameter: Total Depth: 

r-. rn 
c., bQ § ~ ··~ ~ 

•:::J 
0 

-El :a B 
g g :::I a 

~8 

;;! 

J i ~ 
Cl) 0 

.s i·~ 
i 

0 

r/) !fl ·a -a 
~j g,e; rn 

--···-.,__ __ ____ 

SJcetcll Mup Well Construction 
Blnnk Cnsfog Type: :Oiameter: 

J~V :t From· To, 

Type: Slot Size; Diameter: 
Interval: Froro - To-

Annular Fill Intervnts 
Type: 
Type: 

Type: 

From 
From
From. 

To

'l'o -
To-

Description/Soil Classification 

(Description Interv11l) GRAIN SJZE: lithologlc d~criptive modifier, color 
and mottling, grain size modifier, coarse and fine grained descdptors, 
moisture content, minor ~onstituents, description of odors/staining. 

Trace <5% Few= 5-10% Little = 15-25% ASTMD 2488 
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. T~¼- -·· e_-~ ' :z,- -z:..-- L "/ 

--- ~ -··· -~--
--·, ....... , - --- -... - -~···· ... __.._.,._ 

- -- __ ,, ... _ ....... -·------- -- ......... ·--
-· --~··----

---· ... - - --·--··-........... __,....,__ _____ _ 
. ..-.- - ·-·- 0:---- ., ... -.-.---- -·----- ______ .,.__ -~-----... - .. .......-... 

- ·----· ---- -· -·--
---•----,-· -- _.,_ ...... _ ... ,-~·- -·----· 

~·. --- ·-- --- ---~· ·----~-----------........ --____ , ,.,_ ,._.._ ., .,.,., ___ ,.._.._ ... ______ , __________ _ 
- ·- ,.,_ --- -· .. _.,_...:...~-----------"· ,_..... .. ,_ .... -- ---·~ .. . _,_ -------·-... - ______ .. ______ _ 

_ ...,.... .. ---- , .. ---~..- ·--·-·-·-·---- .,.._ .... ~· 
---·--"· -···· .... --·-·-·---·_.,_,._.. .. ____ _ 

·-.. ---- ---- - ·-- --------

Pag~ of _z_ 



0 

7 

8 

'l 

,o 

\I 

,z 

\J 

II 
ERM 

Bnvlronmentru Resources Mnnngcmcnt 
S950-s:-wiltownr. Suit<!200 
q.i:eonwood--Vill11ge, C~01 l1 
P03) 741-5050 

1)0 
,,.3 

0 :a g 

-a 
i G) g 
..s 1·~ V 

l en !fl 
J fl en ;$1 

"'' 

BOREHOLE LOG Borehole Number: 

,A?!./' - IP 

1 
0 ·;s a]; 
r./, 

t-----___;,W"-.e_U_C;..;o~us~uiT·u.::.:..c.::.:..tio;;.;n;........ __ .,,_....,,. sc~'("~ 
Blank CnsJng 'Type: 2.' Diameter: 
Intc;rval: From - ~ To - / 2 ,,. 
~ ,,.t.60 

r..ll , • •• 
Type: rv Slot Size;: C:. ~ Diameter: -Z. 

~ Jn(erval: Fro.m - / 2 - Tq - '1... Z / --...;. 
8.Dnular Fi)l Intery~s. I CJ~ 8 11 

5" 
Type: J ., ... '-I O ) ,..._. From - 1-1 To - 'Z 2... 

Type: ~h>"\<~~t From - I 5 To - liJ 1' 
1 1 

u,,,,\l<.. ....:, ., 
Type: From - v To - I ,r 

~ption/Soil Classification 

(Description Interval) GRAlN SIZE: lilhologic descriptive modifier, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 
molllture content, minor constituents, dcscrlpLioJ1 of opors/staining. 

5% Few= 5-10% Little = 15-25% ASTMD 2488 

- . ~- _._,. .. _ --· .... - ... ... ---·-·· .. ·-·----·· ...... ---···· 
~ . - ~ ... ... 

- ~ ...,,.,..,... .... -· 
... ......... _, ____________ .,._ 

~ -· .._. .,_ ......... - .. - ·- --·- ·-------·- _____ .._.. ____ _ 
. -···-~ l ............ -···-- ,._ -........... 
...,.,. --- ,._, ,....,,_.,, ..s:.. • ,r •·~·--·· - ••" 

. ··-- __ ...___ ---.. .-...---------
:6 ~ f -_ ~ i .;i... "\_ > ;J. n.al,i:,I, - ~M. ~rt -4o ,r4.P -

•. . j,.J.~ ~4,-{V- .,-JtA,fr. / .. . - .. ( 

. . ..... _,, ..... ·····-
.1.-- ~G.+v" -·-------- -·· . -·-------

.__ _ _ .,,,,, ·--.. I ·-- -- ----··--- _.,._.._..... ---_ __._._ -·- - -· .. -.~,~--.. -·-----·-------··- -
_,..__..._ ... ·~,.......:..~. -··-------·-·-·· .. ·· 

sf .. -. 

Page l of ~ 



\l 

\ \ 

Z..l 

2l 

• Environmentnl Resources Mlll1ngcment 
5950 S. Willow Dr. Suite 200 
Orccnwoo~ ViUuge, CO 80111 

BOREHOLE LOG Borehole Number: 

ERM (303) 741-5050 

Pro· eel Number: 
Pro· ect Name; 

Location: 

Drilten 
Lo By: 
Dnto D,dlled: 
Borehole Dfameter: 

ti)' 
c:, 0.0 l3 ~ ,,j g ·a 

,!3 :a· ~I fl' l Cl ~8 

Total De Jth: 

Sketch Map Well Construction 
Blank'Casjng Type: Diameter: 
Interval: From - To • 

Type: Slot Size: 
Interval: From · 

Diameter; 

To-

Annular Fil t Intervals 
Type: From-
Type: From -
Typo; From -

To
To
To-

Description/Soil Classification 

(Description Interval) GRAIN SIZB: lilhologic d~scriptive modifier, color 
and mottling, grain size modifier, coarse and fine grained descriptoxs, 
moistme content, minor const\tuenls, desorjplion of odoi·s/sta:ining. 

Trace <5% Few= 5-10% Little= 15-25% ASTMD 2488 

-·. __ .. -·· -- . --· ........ -· ... -· -· .... -;-.· 

__ "'_ .. ~ . -... ...... --- ··--·-----

.. , -··-•-'-·--'-- -- . - - . -.. ..-_,, ___ _.. .. ~ ... ·-
... ---~ ·--·--· "--·-- -·--... ·---

-·------- ···- --
-·-·- -·- . ......,,...,,, ... =4--·-· 

___ . _ _.... 

-- _ _. ...... 1 - -··· ~ :r 
----·¼i 

I;)-

.. .. -··· ... __ .._.._ 

----~·--·---
·- . _ _.._ -·-· ··-.. --··· ·-

"l'\)-=-1:t ----·· -- -·--·-·-·-·-
-\ - . ... . --- .. --·- . 

. __,,..., -·-- . -·- - - -·-·--------·._ _ _.... _____ . 
----·--- ·-- . -- - ·--- ---- ----

<fl- 7..
Page+ of _ _ 
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\> 

• EnvlronJUental Resources Mnnngcment 
.S~~Hlow·Br:-Bntttr20P 
~~ 
(3~41-505& 

BOREHOLE LOG Borehole Number: 

ERM 
Pl'O · ect Number: 
Prnject Name: 
Location: 

Borehole Diameter: 1.. •· 

§' 
bl) ~ 

p::i ,,j 0 

e '::I 
0 

,S ~ - :! fr l Cl 

- --

cA 

Tota1De tb: 

ca 
i Q) § 

1·~ ~ 

t Cf,) !§ 
~ [i 

Cf,) :=l 

IA( 'I. ·----

~ 

$ 
·~ a 
e.o P. 
OS 

Sketch Map Well Construction 
B)anl(Casjn~.pe: Diameter: 
Int~m- To -

-
n,,) -f f 0 
• Annular Rill Intervals 

{ 
Type: ~~ 
Type: _..,,.. From - To • 
Type: ~ From - To -

Dcscfiption/Sojl Classification 

(Description Intervpl) GRAlN SIZB: litbologic descriptive modifier, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 

moisture content, minor i;:onstituenls, de~cription of odor;,/stll.\lling. 

Trace <5% Few= 5-10% Little= 15~25% ASTMD 2488 

- s ~ 11-1 ~ ..!-!. ":!- I . "~ t . 
,. ,.iu-

f! { rp .- ~,~ .. -------· ·- . - ---- - ·- .• 

-
. -·- Q.Z--4 de..~ .,._ s~{). ""'/.,vo·~,_ .-:.. ~;;~ftz\ {+~n;_J) ~-,~ 

---------.. ----- .. _,, ___ --.-
--~---.... ""-' ·-··--

.___..__._...~ - - ... , . .,._ .. .-.. '--·-·----·"""'...__. __ ._.,,...._. ... "" 

,-.-- ""9'<11' ... - . .. .. _ .... 
,. __ ..,_.,,_,.., ---,-~-.t ..__......,._~.-----r..,...•~•.,.•--....... ----' 

. .. -----··----......... ----·--
--- ···--·· ·- ... -·· ··-· u-.- -·-·-·-·--·--- --
- --- ---~- ...-, .... ____ , ___ ._, ...... - -··-·-........-.... .------

' .j, •-4 -···-- ,....__ ··-
-----~-_.,_ __ ·-····-~----

.5P .... - ·-
.~ ,--··-..-- -

-. - ---· -- ... -·- ..... - . - - .. - _...,,. .. , ... __ .. 
,... __ ,_ --• ,~·-"' - _ .. ,. "7u.~ ....:s.'- ~.,.l (\Ol --·-- -· 

·:ti\. ~---· -·.. _ cto) ~ .. .,.,, ~ - .. 7-"· -
{i,v -- . -···· ·--· .4,, ,1,....... ..... ..:::.; ~ > tN[ - .ka~10rJ.t-l~·d·l'f-:.rl- ,> . -

- - ~..v ... __ ---- ~- ---~- __ _tM.~{'..4)-(} 1-.\~:c'.4} ~~~~ ~sv.L--, .~r.., . , <--
· -~ .. -~ ---- v'.:·h"t:':-... - _, ____ - -· - . 

.. .. - - tl. \J ~ -- c0t)- ----------~ 

Pagel of _1_ 
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?o 

t i 

22 

• Environmental Resources Mnnngcmcnt 
S~il,low-Br:-Suilo-200 
01-e~t)trrge;-e6 80111 
~0--

BOREHOLE LOG 
- ~ pc,.(]<- :1. 

Borehole Number: 

,10 - t ~ 
ERM 
Pro· ect Number: 

Driller: 
Lo B: 
Dnle D,rilled: 
Borehole Diameter: Tolnl De th: 

$ «I 
C, ti) g ~ I:) 

p:i I 1,3 
Q) 0 

·a .E ,.,, ·~ 
~ () s j Ji ,£3 :a 
fr g ~ l::l Ji A ~8 en 

_____,_.. -- -. ... . ... 
- .. ··--···- -- - _ ........ 

Sketch Map 
/ 

Well Construction 

Blank .Casing ~H;_ 
Interv~-

Type: .,......srofslzc; 
Interval; From -

,Diameter.

To-

Diameter; 

To -
An@lru: Fill Intervols _ 
Type: ~ rom - To -
Type: Frpm - To -

Type: From- To-

DcscJ'jptjon/Sojl Classification 

(Description Interval) dRAlN SlZE: Jithologic descriptive modifier, colot 
and mottling, grain size modifier, coarse and fine grained descriptors, 
moisture content, minor constituents, description of odors/staining. 

n ·ace <5% Few= 5-10% Liutc = 15-25% ASTM D 2488 

---------·-. - - .. ·-·----·-- ---· 

__ .. _, ___ .. ~---------
- ~ ··"-·· - .. . 

~· ¥ ·--·- ---- -- _._ ·------ ·---·- .. --------·----
.!> 

---· ~·--· yJ ·:B - _, __ 
- ----· ~ ·--· - · 

·-'--- ... _.,.,-·-· _,..._ , ... -..i.- ......... . 

·- ... - .. -..._ ... _..__~- ·-·,._---.A._ .... ---··-·...,.__.._ ____ _ 

-· __ ,+-- -,,t 

--, . - . __ .......,.._ 

·-·- - --·~ ~ .. 
---··· - ~ . --

------- ·-- ___.. .. _, ..... 
··· ··------- _ ., .. .. ..,.,,_ ·----

-- ~ J ·-· 
. &. . " .... 

------- -- -----

·- .. ,,_._. -··-- - - -i ·-- ..... _ .. 

·- .. ~ . ··~-- ~? .... 
- - - .. ____ ,.., ___ ... ··----

.. 



' 

• Bnvironmontnl Resources f',f nnngcmcnt 
5950 S. Wil_low Dr. Suite 200 
Grcenwoo~l Vijl11ge, CO 8011 L 

BOREHOLE LOG Borehole Number: 

i/}1tv-20 

ERM (303) 741-5050 

Pl'oject Number: Sketch Map , u Well Conslruction 

._;P;..;r~o.i..:ie..:..otc..N:..:.a..:..m;;.;.e:..:.: __________ -J f"c 
Location: ---J:.41':,._--f----. 

'?' ':'f )~ k Blank Casi'n~ Type: Diameter: 
Interval: from - To • 

Driller: 
Lo B : 
bate Drilled: 
Borehole Diameter: Total De th: 

bO ,,.3 
:a· 
l 

Type: Slot Size; Diameter; 

To-Interval: From -

~ 
Type: 

Type: 

Type: 

~ 12tio11/S0i I CJassifioatjon 

From
Frwn · 
From -

To 
To
To -

(Description Interval) GRAlN SIZE: lithologic descriptive modifier, color 
and mottling, grain size modifier, coarse and fine grained descriptors, 

molsl\tre content, minor co11stituents, desorJption of odors/staining. 

Trace <5% Few= 5-10% Little= 15-25% STMD 2488 

__ .. ~. ... -lll.~'"l)_ vl~- (,''-.\ ~ · .~lff/ - . .f.~., _sul ('(l~li. .( , ~ . ~ ~ -

S~ . ~-- =_ -~!--=-~. . -. e, .. =' >d Y::~~1:: ~~;~:~:~J~J:~n~ 
-

·- .'!-___ " 'l. ,.. .r 'I.() L \ I ,· ,.., ~ ~ - - - .., :!> Oi> t /'.'t. .JI th11- ... :~-·\.;;. 1,T~~n:;;a·i 'v}-l.'11 (-c.-.,~t,· .,. "..,.\ , !,« ...... ... 

-· - -- --- - • 1 ~ · ( ~~ , ""- .v.- l .,. l ,v1,..,l.~ _ . 
. • Ii ..... ___ _ t 'J~~w,11 ,-iw1-lj .s_,,u 1 _ .1 r.,,1. ,.1 !:J' h 1..:i!_, ~,,.., ,~ , • .J.( t;',... 

(•, u u, ( ./ 
. . . ~ ·-- . - "' _.J~.+.- ~ "" ~ -J~--~. .. ' -·_s f 

• -··· ·-·--· •• •• ~ .J .. ~ .... ~C..!!::,(, /IS ) , l , - - ,_,._,._._ __ _ 

~f_ ..., ,_ -·- . , _.,.,,. , .... , "·-~--.... ... _ ... _______ ,, __ _ 
__ . .,.. ·- - · ·--- .... --· ·-- ------

--~-.---,._.-&. I ..... ll --..,.1,..• - ... -·. 

--- .__...., .... -·- _,.. .. , ............ 
1 

) 
- · tr,J _ 

't 

-1----i.-

. : .. / _ .... ~--
··--- ~ .... 

·-

.. - -... .... -- - · ---·- ;,-
' 1 . s :. ) } t; "" 1.-\.-) J ~ 

~'y -~~ ·;·1-:-- - --· 

---.. ··---. 
_ ,.-....,.,,_, ... ___ . ___ ~-------·- ·~ 

-'·- ·--------~--"-·-·-.. - ·--·-
---------· ···-·-· ··-·--···· 

- ~~~----- ---- ·--
-----··- _ . ..._ , ... -------- - .. -.~ 

,,,. I 
\1 .: -· ----- --

Ppge l of 3-
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IL/ 

j\, 

rt 

lo 

2 1 

ZJ 

II 
ERM 

Envlronmcntnl Resources Mnnugcmenl 
5950 S. Willow Dr. Suite 200 
Greenwood Village, CO 80111 
(303) 741-50$0 

BOREHOLE LOG Borehole Number: 

fr,1.1 - 7,-0 

Pro 'ect Number: Sketch Map Well Construction 

Project Name: 
Location: 

Drillerr 
Lo D: 
Date D,rilled: 
Borehole Diameter: Total De th: 

- •• ~ I 

~. 
[ iL 1\ 
..._......,,_ --· .... 

- -·-1 --~--
.......,_, _ . ....... ~ 

Blank Casing Type: Diameter: 

Interval: From - To -

~ 
Type: Slot Size: Diameter: 
Interval: From - To-
Annular Fill Intervnls 
Type: Frorn-
Type: From-
Type: From-

Dcscri9tjon/Soil Classification 

To
To
To-

(Description Interval) OR.AlN SJZE: Lithologic descriptive modifier, color 
and motlling, grain size modifier, coarse and fine grained descriptors, 
moisture content, minor constituents, description of odors/staining. 

Trace <5% Few= 5~10% Litllc = 15-25% ASTM D 2488 

e_i1 ~= l·.\1? -f ~_) :{Y {:)_ -) w<..¥ \l. Y.'.•~~ .\ -' ' \_' _ 11~.f /v 
~ r, ) .. - (~"' ).Z.,M1 I l<!.(.t~.~~·!,-1..vh.,i r 1-v, .• 

·----·· . -··- ) J·.'11 w,,:/; __ _ 
-- --------·· - --· ____ , __ _ 

-·--·-·----

.... ~~~ E-·r ---~--~~ ~ 
l.r~.. ,,. _______ ....... 

·-. ----------

_ j e_-~,n. /J 
-- ·-~- --~ 

- ;-,,w _ .. 

--- _._ 
....... --.. , .... 

··-----
~-·--------

-[' ,,,,_ ......,_..,.._ ..... - .... _ ... "'- ____ ... 
. ; - - ----·- . . - . 
)] -- ~ __ ._. __ ,__ ... _ .. , ..... _, ·-··-·--·--·--
.... - -- _... _,_ ----
J ~:.-/ __ , -= :c...1..~_: .-)~~~ r\ v\ t.., >r;::r s ':" A , > ~~~.:" •'j '"L ~

4 
-

·--·- --· ---.- ~ .'.}~ ' \\, ~Jb~~k ~ .).:.}½' ~\ ) I. . ,, 

i---11- - - - -- _, _____ ~~ \ L~ 'l ~ -' 1\ ... 1.\L..::::4 ' i ' " 5t. / - ~~ 'le•. 1•11l.,.. 

. .... - _.,.__; ___ _ 

·--- -----•*-9_._...._ ... _ .. -·-------...... - .. ___.. 
---- ----------

Pagcl._of _!___ ':) 



l b 

l 

II 
ERM 

Bnvironmeutal Rcsourcllli Mnnagement 
5!>50 S. Willow Dr. Suite 200 
Orcenwood Vill~ge, CO 801 J 1 
(303) 741-5050 

BOREHOLE LOG Borehole Numbec 

Pro eel Number: Slcclch Map Well Construction 

Pro·ectNarne; BlankCasjng 'I'ype: Diameter: 

Localion: 

Dxlllen 
Lo B : 

Interval: From - To~ 

Type: Slot S:ize; 
Interval: FrQm -

Annular Fill Intervals 
Type: 

Diameter: 

Tei-

Dote D)illed: Type: 
From
From

From -

To
To
To-Borehole DiameteJ: 

--· -·-----

Total Depth: Tye: 

cil 

i 
.El 

i 
Cl) 

1 s:l 
,Q .g r~ 0 

rn !fl 'ij rs 

J fl an! ;=l 

DescriJltion/SoU Classification 

(Description Interval) ORA)N SIZE: lithologic descriptive modifier, color 
and motUing, grain size rnodlfier, coarse and fine grained descriptors, 
moish1re content, minor ~onslituents, description of odors/staining. 

Trace <5%, Few= 5-10% Little = 15-25% AS'l'M D 2488 

rt.~~~~ --~ --~~-~ ~--~ -~-= 
Se&. ,"-l'V ,'l,.. t.J.!A-~ J ~ \ ( 

s ()- Uh. L .... 't- ~ +h I ..l , ' -
----·--- ·- --- ·---- .•. f":"'f_l h\J_}r k·":'1 l-. ~g<....,,/--
----- ... ......... _, '-· __ .... _ ,_ .... . [: v;-1". -•• 

- ~.., ... ~- ..... -.. - . ...... ,_,_ .. ,,,_ _....,.,_ .... .....-..~-••--.i6'"' ~--· - ·--- .......... ·-·--r--·,,_..·--·..,........··~ 

---------~- ·--·-----
.......... - ,_ .. 

- --.-.-- -----· -- --·---*'· 
---.-.-- - - -- -----

·----------·· 
-'I------- __ .... ___ - ---,-~..--- ________ _._....,_ __ , .... _. 

- --- - -- ------- . 
________ .... ___ ...... _.__. __ _ 

·--- --- ---- _.,___ ...... ~,---·· ·-· ... --·-····-· 
. .._ _____ ~--------

,........._ ___ ..... -"" __,,.,.._._ ·---·--------------·---
_,..,~-- -· ,......., __ _...;._..._ ____________ ... _______ ., __ _ 

---------... ·-·---·-,_ ...... -
·- ------· - - ----.--·-·--- ·-.......... ~ 

----·--·~-·--.... -_.._·-·------ . ._ ... ___...__., 

--- ---------~ 
Pagg'of~ 



 

Appendix D-3 
Well Development Forms 



Monitoring Well Development 
Project# 0/3~32.0 
Environmental Resources Management 

WELL #Lr-o, 

Final total depth (ft TOC): 

Volume Depth to 

.u, 
1/1 

Water column (ft): 

Casing inside radius (~}: 

Casing volume (ft3): 

Borehole radius (ft}: 

Date: /Z./~//~ 
Set up time: 09'/ C) 
Weather: C/c::,c.w_s.: c:old 7° 
Field Staff: D. J 

Casing outside radius (ft): 

Annular volume (ft\ 

Water added during well drilling/ construction 

Total purge volume (gal): 'f'O,~ I 
Purge Rate Removed Water (ft EC Turbidity 

Time (mL/min) (gallons) TOC) Temp. (0 C) pH (uS/cm) DO (mg/L) ORP (mV) (NTU) Comments 
U".0 0 1~ l'J "r_/"/ /U{G? {,, 7/ V07tx.) ~/lo{ /~ mox <11/fr/ //MIii/ 

o "~t. ... R .~ ... >o f, . .111< r- S(? s 7 Lrl 1 ... ~. /7 -,...;~ ..:;A~.,.n .6 "" 1 

r I 7 I /(,1 ts ·" V 1• 1 I/ G., I-" - .5~ 7 '1~ /, ... ~ -;i~ •( ,r1 '' 
0 f~{O I '"1.'I K. 1"'0 /"J1 h(o (,.. /'/) ,'71~ .. 1 L()L-f -"7(7 o/'.11"".!i' N 
JOO~ 1 ~1 ,r.s.-~~ /~J,,A, __ 7,, /4.. fo"f .~1,-s, n !,OR -77 4, t. ~ " 
/()'LI) v ~n .QC71') llf.pj'I ;,:·71') . -~ 1 ·,1 /6 //'n -RO ¥~ .. rn '' 

FIELD OBSERV 1}.TlONS 4..Qe// /h $' 
/ ( ht:vt/4t,{-(_ = ..'\_ 8. 5 J<,,(.' //r,,I~ ,..j.~ ·~ 

11-/ff/ J#'il ==- 8 r3w 



Monito1"ing Well Development 
P1"oject # .:>I 02,32.6 
Environmental Resou1"ces Management 

WELL # L (-" -03 

Volume Depth to 
Purge Rate Removed Water (ft 

Time (mL/min) (gallons) TQC) 'j ~,_, ?~~ {?) -,_c,ro 
11 I() /0 J. • ; ~l{ . ·<?-: 5 ?,-., "~ 21~ 
, 'Iq() ~ 41 1' ,n 
f'/5.'J w LIA '1.; ~e, 

FIELD OBSERVATIONS (,oe t",r' 

Temp. (0 C) 
V.1'5o/ 

/2.~,: 
{1 ";.'1 .,., 
,-_ ;:_ . 711" 
r .. • 7'J 

(.,_ ~h#k : r.:1~ 
IS ,.;pr';, .::: /0 9~,,l /"?fl 

, 

EC 
pH (uS/cm) 

{,., lJ7 A!Yt:O 
r,. ~1/ ,..-.;,-,, I 

.(,, ; 7 1'4'" ') 

~ . ~ j .,,,,,. '.J 

1:-~~ q.y~ 

-

1~' 

Water column@)_: 

Casing inside radius (ft): 

Casing volume (ft\ 

Date: l~_ 
Setup time: l 1 't '5 
Weather: Cl~ [, 
Field Staff 

Casing outside radius (ft): 

Annular volume (ft\ 

Water added during well drilling/ construction (gal): A.)/A 
Total purge volume (gal): ¥0 g<:t<I 

Turbidity 
DO (mg/L) ORP(mV) (NTU) - - Comments -
/,67 -/.~ //'I,../ (-..'XL. dtilfl'N ty -~ 
'l-05 -7.&;' J"v.-J -,, " ,., // 

q/ ~-, -~ '>7 cS17.• V I/ IC 

~7 /4 Iii -~ ;>(o _'{~', ,, "II 

/.~i(p -~ ?9 _7/?.(_ ,. 
~ 

, - ~ 

~ 



l3tB 

Monitoring Well Development 
Project# Ol3"232L> 
Environmental Resources Management 

"WELL # IYl(.0 ~ 13 ft 

Final total depth (ft TOC}: 

Volume Depth to 
Purge Rate Removed Water (ft 

Time (mL/min) (gallons) TOC) 
l'L..:r..~ "7.Z,O 0 ~ ,~2- , 9. '10~ 
I.. ~~ I ,I, u Ju/ow 
p;. nr _,._ ll ~ t&;n '"' {" i-2.7 I j~ 

/::,. ,·,s ~ I IU 
/~ '/.." I 12- • !/ 

l~ 91' V/ I~ ~, 

Temp. (0 C) pH 

5i p~ {6.7.7 
r~ I {A~ 

t:, C ~o ~-n~ 
r ..... J~"I ,~.02-
r-:-. O!=S ~°"' ~ Bv ~'Si"','I 
f,i,q(,,, ;:,. tJ .r:, 

(,~ q~, ~~ 

FlELDOBSERVATIONS /f'YW ~e111 rw ,..,,.,....., • ~o/4 

EC 
(uS/cm) 

~tf/OU 
5() 7V') 

77,' UJ 

~~ 'd, 
~71:1") 

Date: l'Z/</f l:J 
Setup time: f'Z.~'"" 
Weather: C{ el)'"t

1 
,._ 

Field Staff: 

Water column (ft): ,Z, S-8 1 

Casing insid~radius @_: O. 
Casing volume (ft3): O. 

Borehole radius (ft): 

Casing outside radius (ft): 

Annular volume (ft3): 

Turbidity 
DO (mg/L) ORP(mV) (N1U) Comments 
Nlfl\ /(n m~.:~. -1f.,,,h,..,!/ ~ . • .D""I 

4'.' "Z'f 2-B .A,14'1,C: ;• •• 
~ 1. 72- 2.9 /'711!:,y If ,., 

i'.::. If~ '?< I /"'1/'IA ., ,, 
,,;; /<.":l.. ~t'J IAA.A.V ;"/ .H 

-~ 77( ) 3.R! z,t7 ,.~,c ,r-_,LOt.,t~f, L - .. ~ -,-5 v,_ly ~ 7.1.I ~tJ /~ - , :!-- ,,/.~-fl. , 
<~17L j ::%4/'6 ~q //.",,j a /} 

-. .-.J~~ ..... .M.111 

I /;~u =-~ t.3J"' · 
"t1/U)- .,_qnnof .J"'-9 I>7t-O e-1,,.;..j !"''(/''~, f""- ;,,h ./,./ / /"'"r-
(L7 ~in .= 1- 3"d 

./, 



Monitoring Well Development 
Project# 0 f2>~'3it) 
Environmental Resources Management 

WELL # /}'! Gv-13 E 

Construction Depth (ft TOC): 

Construction Materials: 2. 11 PVC 
Screened Interval (ft TOC): 

Pump Intake Depth (ftTOC): .75 
Initial depth to water (ft Tog: B,,Ltb 
Final depth to water (ft TOC): s,~ 
Initial total depth (ft TOq 2,()_ 

Final total depth (ft TOC): ~,-

Volume 

Date: /'1.,/t:f / t..J 
Setup time: 0"°0 
Weather: C \ccr, col~, -2. 0 

'"' Field Staff: 

Watercolunm.@_: /Z.. ,2 
Casing inside radius (ft): CbJ}.i_-3 
Casing volume (ft\ O. 27 
Saturated thickness of sand pack (ft): /Z.<,1.. 
Borehole radius (ft): 0.3-3_ 
Casing outside radius (ft): 

Annular volume (ft~: 

, ,, 

FIELD OBSERVATIONS ('/eV, ~{I J j_coJ u,1\/)~, 
f betthok i1olu.()\e ~ - I 1·3 J6 l · 

f)1iC.Sr~ {t,c:-k ·()r)J ~II ~ / /to// ..:,/ .J/A. 

f(p (Mti't :; {f ja ( f'wfrf 

,Mi,,.. 110 l '-'ls.t e :. 5,c ba,J,cf, -I- 3 x 1/,z..O w~ 

:: 5(11.3) +zCu,) ~ /ft, ,6 

r~ 



Monitoring W!ll Dev!f,'3P!:!1-ent 
Project # (, l ~ 23/ L.0 
Environmental Resources Management 

"WELL # rnw-J~ 

Time 

Volume 
Purge Rate I Removed 
(mL/min) 

Depth to 
Water (ft 

TOC} 

Date: CZ,/ LO(_/.)_.. 
Set up time: / /'f-!, 
Weather: C(,eo.r1 15° 
Field Staff: "I2_. ~. 

Water column (ft): //. SZ 
Casing inside radius(~): C'.i 
Casing volume (ft3): d. / 
Saturated thickness of sand pack (ft): 

Borehole radius {ft}: 
Casing outside radius (ft): 

Annular volume (ft~: 

7 

Comments 

I I; ·2!21' I I ~ I J1/2h. I!~~ ~<,!8 I '~~ 1 '7·? ~ I ~ ~I I '~= I -~, H""Y 17" t:;,:i?'+'= oeio"' 

,, ,, 

FIELD OBSERVATIONS~ v,e{/. b.oorJ CO'IA~, m,~1;,~ /oel,. ~ 6lt!.II rlUJ. ~r ,µ,Yl'J t(oeJr/er f'"~I'· 
/ 'l. ~ho~ vo( • ::: /0. 'I [J°' L 
hl,r,r,w,tr,1. t""f .-ol ~ 5i '-/raft ., 3x 4,_o -1,kJ 

t
r J_ :- oC 10.at) .,....3(i.o) ~ ll2 qc;i.r 
V fl'\ln Pwrtf n111e ::. (0 eGt{. u 



Monitoring Well Development 

Project# otgf3t..P 
Environmental Resources Management 

WELL# mw -!5A-

Construction Materials: ::z,1 f1VC. 
Screened Interval (ft TOC): 

Pump Intake Depth (ft TOC): /O.n 
Initial depth to water (ft TOC): c.~i 
Final depth to water (ft TOC): <;;,,o/C, 
Initial total depth (ft TOC): /C).( ,..A.,. <:). ~ :: //\.Y(,,.. 
Final total depth (ft TOC): f f).70 rO.'J.B _. ltJ. C"/B 
Final total depth (ft TOC): 

Volume Depth to 
Purge Rate Removed Water (ft EC 

Time (mL/min) (gallons) TOC) Temp. (0 C) pH (uS/cm) 

11-fl~ /L,f(X) 0 'Se'f:. "ZILi t- .IJ ,.,, "4 "'i7 l..J 

/4 ,77 I;.,( Yi6w 7.c .,7___ ;,.,,t. ., 
,I 71 6J 

)• '/~~ VJ n"t":f,. ... ~- 'n !:.>. I' 'Cii ,,.f./j ~ ,, 'f'I~ er \ "7 .. c 7r,/ -~ 577/' ~ , 
']. 'Z,/ /?_ I "7.J=ii ,, 5".f',4 F,11/CU ... 
µ .,~ 1n I 7./'_;? !=,.A'/ .r, ~ •l 
/~',()7 /0 ':, 7.-.. ,.,~ .~VI -~7L AJ 

j~/5 1.1 7, I n13 5.qo ,J77,JJ ,~ ii '2.1. \:, 7.iPD ::::..._'-{I b-.,CLD 

FIELD OBSERVATIONS p.Ja.,.7 (.,Jc r ~ 3 oadl ~ev,t'/, :i.~, mr's'(~ 

. cl~~~ 
l t}Gve l,,.t,\t :: 3 . G, j"' l 

5.,.. b~hull :. /g~ec ( 

8 Ml>1 ~ ~ ee..(. 

Date: CZ./9//J 
Setuptime: /~/() 
Weather: .;"'!)I.-~ {.tit:."~ 

~ J . 
Field Staff: 

t/.ot 
Casing inside radius (ft): o.~ 
Casing volume (ft3): O,C>Q 
Saturated thickness of sand pack (ft): ~ It) 2-
Borehole radius (ft): 0 • .3~, 
Casing outside radius (ft): 

Annular volume (ft3): 

Water added during well drilling/ construction (gal): 

Total purge volume (gal): t2.l/ ,j_, . 
J 

Turbidity 
DO (mg/L) ORP(mV) (NTU) 

JU/A 

Comments 

,'597 <! A1e«. .::wh4./ _,J 
[.( 7 ' .~It; /1fe,}(. ,,n' U/, / 

."5',' .,~~ n M.aX.. /I II 
'l. .. ;q "' ,q ~-,.-J It It 

L_;:::!Q " B CIAYLM--·' WO t t ., 
rn.~ , ... Y' (.d5~ ~, ,,/ 

r;,_31.j rA"> t.19~ ~. V 

2.1./7 70 ~B I t ,., 
7 -~" Cg{ JfLc, /l , 

. 

. 

~kt, /t:4( ;1ro~ '/) 



Of!!J» 

Monitoring Well D~'Jl'!!lent 
Project# OL:>Z.~ 
Environmental Resources Management 

WELL # fl\lv "'153 

Date: 

Set up time: 0 7'2() r, 
0 

Weather: Cl ,eo.c I a::,{cJ, I 
Field Staff: °P, 

Water column (ft): l 
Casing inside radius (ft): 

Casing volume (ft3): 

Saturated thickness of sand pack (ft): 

Borehole radius (ft): O. 

FIELD 0BsERvA110Ns ~!re{(, qt'JOU, ~e!,hr,,, lfJ,~trLet /4M 
('U.·~ ~1 f!/{Q(,IC!er I'~ .J 

l ){ b~ hcu.. ,;~//qtffl~ .;:../Z. JQ( -

m,r\,ntuNl {'e,t''r ,Joi c. 6 x. ,l,c,,cho~ -1- 8~ /-'2.o ~ 
~ s-Ct~) "'"~Cw) 

/?..6 t;,o..l. 

/l3 p1,;, ~ IZ fJt>f <.l 

+a-
---------------



Monitoring Well Development 
Project # t'.> tJ Z--2'2.0 
Environmental Resources Management 

WELL #)4~ ,\ 1--
Construction Depth 

\£:\'O-\ rt ~oVo-e-k...-; ':>:lS -to\ ~s 

Date: If.\\'=, l ( '3 
Set up time: l c,:c,b 
Weather: r 03,tf, 4,(}~ 
Field Staff ' 

.s Water column (ft): \1.,.{.a"Z.,, 

' . ' ' I " ' ' • ' \. ., • ' f IV . I • < ;;.,(:,? \ 
Initial depth to water (ftTOC): £.I ~'--. RorPholP radius (ft-): r-.. '2 2.... ~l. ( i/ :-_"'\ / 
Final depth to water (ftTOC): Casing outside radius (ft): 

Initial total depth (ft TOC}: Annular volume (ft3): 

Final total depth (ftTOC): 

Final total depth (ft TOC): 

Volume Depth to 
Purge Rate Removed Water (ft EC Turbidity 

Time (mL/min) (gallons) TOC) Temp. (0 C) pH (uS/cm) DO (mg/L) ORP(mV) (NIU) Comments 
)D:f'f ~..["fl n LJ.'17 ,1 __ 'r,C> ~q J()() " ,c.•llr, -~ 1\C,'l. e,, u... ,,..,, 1h11 

\ IY•UO JO c=..c.fu I ',i· - ,,,J,6 ;,i(i!'f)(')r") ,., .~·, _,o;, (i,.o ~\."Ali],\ d"" 1 I.\, 14 y =t"4JI 
,o:c;z:; "'7.J> r. "'? ~ .,~ c:,c:;;; IJ~,'f;bO - '_I,, :> - , .. ,., (,, "-" a l 11'1.,.; , ~,, I'., :..I/' u ' 
'".1\4. '2.,.f') \ I I, l ,,,_ c:; ( .. ',1\ ~ ,:::;&() -; ""1 -~ 7~tlr;. ~ .,,,() - I 

' ··1.,C> i'lt, { ;;c; IAf.'t;t, l~ ~:nN\ ,. \q -~ ',OC, "l,, 7i.; 
1 ~;-o 40 (C,.'11{ 'O,~c. l:;;ij ~:r,oo ~ .., 1! -'i ~Ot //~" 11 
-, :,er;; \v r;;,c;- \lJ I \.L\1, IA ,<.4 1-Z.' ;;;oo 'i,_.-j ? -~lo / h-7, " J w 
- 1 . 

FIELD OBSERVATIONS . _ -1\ \ . . _'\ . L _ • • tt ( - / -
,NJ..,J v-M l ~ti U/VIJY\.~ \ \JI/\ l~', {If\ .} OCA,( 

~ ~\ ~\\Jj, y7~ .:;~\o\QQb)o_r ~ 



0 

Monitoring Well Development 
Project# (f){..52.-:2,b 
Environmental Resources Management 

WELL# I/JtJ-/8 
Construction Depth (ftTOC): 

.,4lf PIIC 

Volume 
Removed 

, 

Borehole radius (ft): 

Date: .. -~" 

Setup time: /2-Z..6 
Weather:<-,!~ c..t,/. I 2 o 

J _'J 
Field Staff: ~. 

Casing outside radius (ft): 

Annular volume (ft3)_: 

FIELDOBSERVATIONS ~W e,ue// - t~ J~ c~·/'ftt'S{r~ /&CAI fl'"o/ e,.l/ );l~~r¥ 
/ '/.. ~ ~ol( Yt?/ =--8. '1 ;;a r 

/6 Mif\ ;. q' ~( r-r' 
/Tl1

1

1\1MCA~ vo r ~ = 5;,. ~J..,,{~ + :Ji. ~ o,Jr}rtl 

5-C q ') -+ 3 ,{z..o) ::. ~ 5" -1-(,0 ~ lf>o go.I 



Monitoring Well Development 

Project# 0!3i:]t6 
Environmental Resources Management 

WELL# /Y)W-lCf A. 
Construction Depth (ftTOq: 

/f ,i'.Jve 

Final total depth (ftTOC): 

Volume Depth to 
Purge Rate Removed Water (ft EC 

Time (mL/min) (gallons) TOC) Temp. (°C) pH (uS/cm) 

1410 :J~6 l? '1,00 11.,a ~.417 /C,qx; 
JL F1_>, 

' 10 q.o(:) /·7.. fl (i,. 7t:t ''/72.0C> 
ff, 'l{O 1.0 J!fl.o/~ [;t,, ">h (,..., (,/7 17YOC> 
lo/.~~ "1.r) -i,_qz /2.'-/q ... ~ /4--? 172.."0 
1,::,1() 'ft) 3.'IT5 /7, -')Cf (bi.ul. i75?:>0 
/,4:,L._ '> Fi() --~. 'IQ. J?~.?x> C r,,.,iJ /8/00 
I Fi 1/.0 I &o ,"?.'7/4. ,(5, ,.«-:q- c:;t:,.2 /79n? 
!~5-'Y'i _l., ?D .3,y.z. //f. o, (o,1:,.,1 l730o 

FIELD OBSERVATIONS Y'll!W ~{ f. joor/ ~../tl;&-11 r,-1'°'!,~f"J 

Date: /Z-/ JI/ I 3 
Setup time: /1/ c,(J 
Weather: Cl.cvi.df(. I. cold., ,JP~ 
Field Staff: 11,Ch ~ 

Water column@)_: 

Casing inside radius (ft}: 

Casing volume (ft3)_: 

Saturated thickness of sand pack (ft): 

Borehole radius (ft): 0. 33' 
Casing outside radius (ft): 

Annular volume (ft\ 

Water added during well drilling/ construction (gal): b 
Total purge volume (gal): 7f'17,,,J 

Turbidity 
DO (mg/L) ORP(mV) (NTU) Comments 

~ '7""'1' -//8 Ma,<. -//.,Iv .--.u Ge -l.-"/4. L '7 
c;~/.(' -12.¥ 9~ r f (/ .7 ,/ -,,., 
Q',1/CtJ -;q,, ../(du It . ,l 

l J,Fe: -7~ -gr,_~ 77'nk,J ..--n €C ,J.Z1/-J 1 

t . '1 -.2.,% ZCJ', 'f rl~ J,l·t.-:i., E;=C: ~ 
!),A ~1 -.z.'59' :2.~ " /I " /' 
0., 7 -:Z.t.,75 /6;0 L ( £/ 

/,0? -2Gd /7. I It. ,,,, 

. /"-y, /;,u14-p 

I "f- bcv-e-i..o~ -;; i L\ :!G\.' [ 3""i< bc.--e hole :: 7o Zlc.. r 
r5 ~,ii\ -::: 10 jc«.1 

~A: 

b-"-



Monitoring Well Development 
Project# :Dt? L) U 
Environmental Resources Management 

WELL #\<\~-\~13 

Final total depth (ft TOC): 

Volume 
Purge Rate I Removed 

Time I (mL/min) 

Water colunm (ft): 

Casing inside radius (ft): 

Casing volume (ft3}: ~ 

Borehole radius (ft): 

Date: lt-\lb l\? 
Set up time: l \ :"l, 0 

Weather: f°o4~"f \ \0 ", 
Field Staff: \C 

Casing outside radius (ft): 

Annular volume (ft3}: 

Comments 

FIELD OBSERVATIONS • •• I\ \ ,.. _ _\ f- c - l f • f . • · I f 0( ~ _ 
~ L\.J(A,\ L tl ~_oo ~ ~ \ V,..,..t c;4("j t)t \L " (>.XN'\ \ UJ_j, ~ 

(),\- -¼> ~ ~ a;,W,,.....,,. : 'x''1' l,,._ : ~ x'l "~ d~V\ "iJ ta) ~ \-
V,) ~ ~~"'"'), ?~ w..F-. 'A~t-1,~, 



Monitoring Well Development 
Project # C)f!J2.3ZO 
Environmental Resources Management 

WELL # /Y]W .. 20A 

VC 
Water column (ft): (,;,. '/f 
Casing inside radius (ft): 

Casing volume (ft3): Q, 
Saturated thickness of sand pack (ft): 

Borehole radius (ft): 

Casing outside radius (ft): 

Annular volume (~3}_: 

Volume 
EC 

FIELDOBS~V~TION~~(J 1d c.a,dr1r01, /hr~S,"'ry/~ 1 l)Jto/" (IA)/ 
,l;j~1'\ r.'7-: ~~ .. , . ,. 

/ J!. /,e,,ihofe v~I ::: 5. 8 3•' 
6). /ovehtk t 2,9 Jt:A.I 

'r~~ 

zo• 

r 



Monitoring Well Development 

Project# 0/.32.326 
Environmental Resources Management 

WELL # )'Ju.,,J -~08 
Construction Depth (ft TOC): 

2" fVC: 

Volume 
Removed 

Date: ('Z-/11113 
Setup time: 07Z 5 

~ 

Water column (ft): /8., "77 
Casing inside radius (ft): (:). oB.3 
Casingvolume (ft3}: D,4t7 
Saturated thickness of sand pack (ft): 

Borehole radius {ft)_: _____ Q,.=t~ 
Casing outside radius (ft2: 

Annular volume (ft~: 

~r 
~, ,, 
,, 

.... 
I e 

JJ ,, 
,, 
~ 

,, 

FIELD OBSERVATIONS AeW t,,,rdl, r cato6~1 111lSO:~ /4.:h 1 wrll /'lu'l· 1-,,v' ..,; ~ 
;l.O /11111 r''Y ;:, / 5/Jt11 I 
(~ 6&-~ke ~ -/~ .. 9 .J-, I 

/J!t'/1. /(;lo/ J/tJI ; 6x ~Id, -1- 3,'c II~ ~, 
;;. {i(,r,.'I) > '3{30) ~ 17S-.J"'- / 

.,./~ 



Monitoring Well Development 
Project# Ol31.s'LO 
Environmental Resources Management 

WELL# (i}(/.)-O'ffJ 

:;, 

Volume Depth to 

Date: i-<-E:> / 13 
Setup time: /<3'{ 5 
Weather: Cle~, ICJ'I> 
Field Staff: D. · 

Water column (ft): B.37 & 

Casing inside radius (ftl: 0,/0'f' 
Casing volume (ft3): Q :2./::,' 
Saturated thickness of sand pack (ft): 

,, 
Borehole radius (ft): C>. 
Casing outside radius (ft): 

Annular volume (ft3): 

Water added during well drilling/ construction (gal): 

Total purge volume (gal): 8~ 3~//au· 

Purge Rate Removed Water (ft EC Turbidity 
Time (mL/min) (gallons) TOC) Temp_ (°C) pH (uS/cm) DO (mg/L) ORP (mV) (NTU) Comments 

/;-~::J..'T ·7_656(-, r-, X 'Pf /';I.P.f,,. /;..._ ?7 7Z/()(' /_ qq -/qU AA~,v elAI 1 1 ,t.,,. __ _ 
Jl/n7 · , .~ ~ r,,n /t- lR t:.N'J CJ~ ,,., ~.DI!, -ilD,~ 1.~ .. ~ -k,,..J.,.t.t A-.-". 
7':/Cf' ;,, ;:..r,,n ./1 ... 1.,,~. KQfo h~'/,.1 '7.r7 -.,f::.~ 7.¥ ',-/,--.~ /7-. --~ 

·1u;J,/ q. t:.&,I') h• 11n 4·9~ ,.."r7'T ... ') :2,/t, -/,7-.~ 3,/ /I // 
Pflf:<. \ -:~·' 'i!).{r,7 /I l/H -,._ rr> ~.e:J'H) /_qq /r_,t::; o,r,, tr h 

- -'"t"",., ..... 

FIELD OBSERVATIONS :.,A.Jell ~~ jc«P ('"C,,1 

I ;c.._ bvrei1elr! volu.p,e ; """ 8~, 
I fuo/d f' t 

t z Y'A'"" f ,.,,.'""I =- 8 ~wr 



Monitoring Well Development 
Project# Ol$Z,3tV 
Environmental Resources Management 

WELL # /JlN-OS-/f 

Construction Depth (ftTOC): 22,Ca2' 
Construction Materials: ,i.. 5 1

' t)I/C., 
Screened Interval (ftTOC): fos'-lA' 

Initial depth to water (ft TOLJ: 

Final depth to water (ft TOC): 

Initial total depth (ft TOC): 

Final total depth (ftTOC): 

Final total depth (ft TOC): 

Volume Depth to 
Purge Rate Removed Water (ft 

Time (mL/min) (gallons) TOC) 
/~f)lj '2.-xA/ t') //,/(p 
l~/0 , /0 //./((} 
15.J..7 J "10 /1./(tJ 
//5'11) :~o II.IC, 
/~~&j V ~o 1/.!UJ 

Temp. (°C) 

/2.'26 
/2,,.:5(, 
/.:?,YO 
l3.7l> 
1:-s.r,,,h 

FIELD OBSERVATIONS W 

I hifr-¼ r1ot~Pv( 

15 .-n .. , :::/0 j""\ 

~ _ 'l.3 J"'l 
fCA~ 

pH 
r,., 77 
c.,c. 
c; .~l-5 
<,_7/ 
n fn7 

EC 
(uS/cm) 
75t5t:JO 
, ~--
'VVJIJV 

C..~7a, 
te,8-?eJO 
r ...... 9/n") 

r 

Saturated thickness of sand pack (ft): 9. TZ' 
Borehole radius (ft): 6 .3J3' 
Casing outside radius (ft): 

Annular volume (ft~: 

Water added during well drilling/ construction (gal): IV/ A 
Total purge volume (gal): Y () !} Cr / 

Turbidity 
DO (mg/L) ORP(mV) (NTU) Comments 
r},1/? -~y· J4A~~ ,6£.-L ::S.-.-.14 ... o-Y-...,. 
.-0»1 -/~tf? /:Zt5 /J~l/. SPH-?r ..-t,Y~.,.. 
/. /;,,I') -/.~T ~q~ .J JI I // 

2".7& -/3'1.. 87./ ~I // 

-/2.3 $PL 0 ,,, 
"'/ 

-
'( !1""' / f'o/' Ukr~ 

:.-.~-



Monitoring Well Development 
Project# ,oY32.3ZD 
Environmental Resources Management 

'WELL# ll}/J)-o& 

Construction Depth (ft Tog: 

Construction Materials: 

Screened Interval (ft TOC): 

Pump Intake Depth (ft TOC): 

Initial total depth (ft TOCl: 

Final total depth (ft TOC): 

Final total depth (ft TOC): 

Volume Depth to 

Date: J Z{ S/Js 
Set up time: /ZJ.O 
Weather: cleerr {7° 
Field Staff D. J 

, 

Casing outside radius (ft): 

Annular volume (ft3): 

Purge Rate Removed Water (ft EC Turbidity 
Time (mL/min) (gallons) TOC) _ Temp. (0 C) pH (uS/cm) DO (:!llg/L) ORP (mV) (NTU) Comments 

r1.;.,;1 L~)U-/ n /O.if<., L"f'. /t- r_ B£1 J'51/';irY) /r/..,'.,(,. -Z~"..( @~x ,hf,,,,.£, _ f' __ ,,,4,. t!!VkJ- ~ 
/~'/...5 l (';) /OJ,J 11/~f'> (l"J_,g·,,~'~i?,.n /.#./2" -777 /D1! .t/4rL'n~,L,<,.,,../...,-A,y __ 
/:,_ 7 5._e;, I JT,., /0.d,"( /, 'r7 (';.. ~ .'7 ~()_~ f ?,t::; -:'~,J:y,... /~ ~ £'.I N I ,t 

/307 j ,;.~If 10.'- 1 /.~ •• (")'f ,,.. (.jPj'"' L.//*J7/)f") J _.:;/ - '~''J 7r, - ,, ,, 
;;~/Cf "V ~2. In. •'./1.11 I~ .~"'7 f,,,"Cf,2 hOflirn ].-r,,~ -·',:R 14~';· /' .1.1 

FIELD OBSERVATIONS t,,u't'II .,;, 3c.•oe.V c_er,c.'4,f-1~ 1 fl/t..•r ~I /J 
I 1.. btN-eArft.t. voll.i.VVl-'f ~ """" 8.J/g~f. 

ll mt~ P""1 ~ 8 J<>' 

,·_ -9...o tu.Pf> 



Monitoring Well Devefo)!1!!ent 
Project# Ot3t..3w 
Environmental Resources Management 

"WELL# mw-01 

Final total depth (ft TOC): 

Volume Depth to 

Water column (ff): 

Casing inside radius (ft): 

Casing volume (ft~: 

Date: 
Set up tim;: -/6 8f£ 
Weather: CJOU~ 7o 
Field Staff: }Q. d 

0 

Casing outside radius (ft): 

Annular volume fft3)_: 

Purge Rate Removed Water (ft EC Turbidity 
Time (mL/min) (gallons) TOC) Temp. (0 C) pH (uS/cm) DO (mg/L) ORP (mV) (NTU) Comments _ 

i/Ytl, L~ v0 o tt.?'i/,,· /'7J,,,r, r-,KL l'YHt.,u 1..01 -'kJSt 7c·rx 1 / /, - ,_/_ - ... ¼.-
·111Zi? 1f /~~'0 Jq./,0 7, •. -SA l/1-/1)1'> 2. ~'7 - ... ~ ~~r- ,// ~ . II 
l/0~ {jo 11.·(0 ·;h,{7 /;,.~ '127M fi"'j,./f2.. -&':{.T q/.."') ~, /1 

I I J i .q..,r,;.. ~ i- r,. -- ·--~ - - aal-r ,_ ,.-L. .,,,.J ' ~ 
!I/J/J - ~,1,1~,1 11J, .. .d'.r1vt'A • ' <J I ,. 

1/'1/;, '2.:'")c,G "2'/ 'v ..//,'fU /."':,,J,I~ r,...qs; ~'/.'YT} /,.n5 -"''.t7 c~~.2. £./ .L C,,r,J- Al. - (.!..,. 

,zz;;-7 "" . ~z. ·11 -~l:S '~XW'J <o.'fll "'' Ltm /.j_''f -·-= %.O o/3/. 3 /r • ~/ 
l7n«r .,J,.. LJO 11. -6lS' /':J, ·,-1.. <n_..,_....., , /l'rD /.,.:< -~"1...#f ,3/t/D ,, ,, 

FIELD OBSERVATIONS wt:{( II} j~ c_o,w 

It l:J(>'~ld<> vot ~ -1.. 7. 9 0o.t . 
J fv.o/rJ Vtf~ fV'"i) 

JZ MW"I .=. B jC.f 



Monitoring Well DeveJpJ!!1'lent 
Project# Ot3!3w 
Environmental Resources Management 

"WELL # f}'){A)-~fr 

Initial depth to water (ftTOC): 

Final depth to water (ft TOC): 

Initial total depth (ftTOC): 

Final total depth (ftTOC): 

Final total depth (ft TOq: 

Volume Depth to 
Purge Rate Removed Water (ft 

_Jime (mL/min) (gallons) TOC) 
ehOb ,..--- l""-J /0.~0 ',L~ll,.A:J 

'1'26 o· I /0 /() . • r:, 
r) /3,~ 'l () in• K 
c)~ 1'?0 ~o //\ .. ~~ 
/()1",.4 9(') ~ /h I.ti 
!Of.t) " / .~D -,1'.!70 

.S_ 

Temp. (0 C) 
7,.3'(_ 
/699 

jq,1:7:, 
c~ 2 I 
//.!<9 
/OW 

EC 
pH (uS/cm) 

G,Ls.Z RZ~ 
G...,Z~ ~l';(X) 
G,.o. 2'., <o970t> 
tn. IT 7'1/t)O 
,',. 9, Ii")' ln7.Sll'J 
(A/Y) I'd~ 

-

Water column (ft): 

Casing inside radius (ft): 

Casing volume (ft3}: 

Borehole radius (ft): 

Date: (Z{C,//3 
Setuptime: 074~ 
Weather: eJec..r., &:>t da (o O 

Field Staff: 't'"':> ,Jk.8~ 

Casing outside radius (ft): 

Annular volume {ft3}: 

Water added during well drilling/ construction (gal): .l(J/;4 
Total purge volume (gal): ~ 

Turbidity 
DO (mg/L) ORP(mV) (NTU) Comments 
I ·1,1 -/S8 .,,,_,-,,.. ,...,,,-~ --.u 

"":i /~ -/3/(H 8/~ ·'' V· ,., 
~AP .--/JO 7.i'/.r,, .~ ... L 1 _,,, 

/.1'6q -BB /7'/d'lr ~/-.,/,..I.I 
, 

/,,5" -/,,{~ //0 ,.., _7 /7~,,L 
/~d //..5 V."{0 ,, h 

A./H;9 •. I -~-,M'l,-1 -~.JJII:. J. 

-
FIELD OBSERVATIONS ~J( JooJ CO'lc9.~·Jn,••\ Jex;J._ Ce'IV'OfkJ ;,J ~ Cf-tT/ f.,._,re' ~ 

f J.. b~"1el-<. VO( : i0 .Z/, 

l5' ~,,, == {b J~' f..,,..o/J 
~ i,-.,ec-r,~j ½, ~t.e .,eSf'~~ carz111&f- ~./eJ- <Aet.fcr otbr':k 

---·.&- -·'- _ 0- Y _ I , _ .,_ _ 
- -

. 
If TZ - f~ 

') 



-

Monitoring Well Dev,e.Jov:inent 
Project# 'of32.,9z.p 
Environmental Resources Management 

WELL# (nt,,J~ 

Date: /.Z/"Y//J 
Setup time: /0 $c, 
Weather: 06ll~S,,--J /Z • 
Field Staff: 

Water column (ffJ: 

Casing volume (ft3): 

Saturated thickness of sand pack (ft): 
., 

Borehole radius (ft}: 0 .3, 
Casing outside radius (ft): 

Annu1arvo1ume (ft3): /. oZ 

'jj Final total depth (ft TOC): 

Water added during well drilling/ construction (gal): A,)/.14 
Total purge volume (gal): 72? 4 / 

~ 

Volume Depth to 
Purge Rate Removed Water (ft EC Turbidity 

Time (mL/min) (gallons) TOC) Temp. (0 C) pH (uS/cm) DO (mg/L) ORP(mV) (N1U) 

II 7,n ;~'too (~ .~.Y "> X,~/ 7.(')Y . .,·5e,v / . ./~ ~ -.Z.Y-7 /Nbi~ 
A "J~O ' rR l. ·"'' 

,, ,. '/6,~ 'i7 7. hit"' f?-9'~ /,/'17 -7~-{ .. .c ~<q In 

l. 1() ";;/C, ? L" ff) L, , 7.17; d~7~M ,/.g/ -~I'>, /.J. 7 J:. 
./. [~(") _t:;"4 ::z• 7,/J J, /. ~ ~7 7, J. ;r,. CJ~ i;,7/ -~ Z2.=7 

//~ ~ / 72- '7?.. /g ~In!, ,/J. 7./~ ~/M') Z 7c) -..36.t;"" ~/ 

FIELD OBSERVATIONS toe/~ ccm,~:J/ ~t.o.-1- fn'er" -fr:, c)a,eft,p~~ - f',-o/cJ tJ)/ 

Vt-~ 1t (o.,m9t'f. "$lr ~ /.oo · 
~oirJ path 2.&1- 2a · b3s C - ito-q6 ~roe): '", 1t1~ ~ 
V"o..= 't1'-llJ . .P3 ~- '{)./f>'ft) /I/: q_'-1 lf 3 x a.3= L,32../f1 r-

j hert. l.t,l~ V'tll ~ ""'-- /7, :35 J~, 
VJ iii,. ~,n ::. 113 "°"' , . --------- -----· «J - - . ---~,-'---· ·~·. =-:.,,-'-"----~· 

Comments 

:U/>'v~ 
;, f7 , 

-.l,;f"L/J A-.. , 
#, J /' ,, 

. 
I ..Je'onn• ~o,r-..!,_ 

,,.---'. ,, I,. L,,,,.,J. ..:._ ....__ 

-
l~j,., /',,L"f 



Monitoring Well Development 

Project # <9 /3 2:32.D 
Environmental Resources Management 

WELL# JZ-o/ 

Construction Materials: 

Initial depth to water (ftTOu: 

Final depth to water (ft TOC): 

Water column (ft}: 

Casing inside radius (ft): 

Casing volume (ft\ 

Date: /.Z/;Z//..3 
Setuptime: /-¥.23 
Weather: GCl!tldy.t 5'1~ 
Field Staff: "D. . 

Initial total depth (ft TOC): .. 58' 
Final total depth (ft TOC): Water added during well drilling/ construction (gal): .V/ ,4 
Final total depth (ft TOC): 

Volume Depth to 
Purge Rate Removed Water (ft 

Time (mL/min) (gallons) TOC) Temp. (°C) 

FIELD OBSERVATIONS •. . .) ... f ~ ,r,/ C\· 
Ve. ~ l'h''Zh = "1-( ~SJ i 8, l8 :. O. 118 f1 

v~= 1'-' (0$'33t_ o.o88'iz)s.,g : 
(o./lf - o.oo?) 

Total purge volume (gal): 

EC Turbidity 
pH (uS/cm) DO (mg/1) ORP(mV) (NTU) 

.J UJitttl,":J.,·""'· tfl,n,, !,dt1 cosrn3 
bl~ ~ wilf r1o.J. :/' fe,,J., 

l1'-- (!?. toif) B, \t,:. 2.J17< 
v + ~ 5( 6, r 7{3 ~ [z .r,, 7r v. o:3{ )~ 7, '<8 , ff'Jf;.,1 :f'' 1 { ~· ! .: t,ll?, ~c. '.t1 t1 

- : lt6 ""' • Ji"f CY~ 

Comments 

., 



Monitoring Well Development 
Project# 01.7--Z..'.3-t.o 
Environmental Resources Management 

WELL # ·1t7--c - <'.'.:> l 

Construction Depth (ft TOC): {1 ~,,:::; 
Construction Materials: 1.,.... ?\Jv 
Screened Interval (ft TOC): 

Pump Intake Depth (ft TOC): I :Z 6 
Initial depth to water (ft TOC): '1"3,.'0,:; 
Final depth to water (ft TOC): 

Initial total depth (ft TOC): j '1, ? 
Final total depth (ft TOC): 

Final total depth (ft TOC): IJ, 1 t:f 
Volume Depth to 

Purge Rate Removed Water (ft 
Time (mL/min) (gallons) TOC) 

"ffll';~ ,c;:;oo 0 
i \·.em ---s 
ii~ L 
i·,-~ro ey 
/J°'-t~ 11.... 
ih,c \)j ii:::; 
'·\:.11", i iv 
1:~;:., ·, I/ ·11, 

FIELD OBSERVATIONS 

Temp. (0 C) pH 
lJ',17 <" ;"!,7 
/4,r:;-, ~,1½ 
l iL 1,--1 (:, ... <Yb 
/l:'1:1' lv'-""t..--Z.. 
il IAI 1,-,,.-~'<. 
fl _.'-';·!,.. ; --7-1 

E ../," ll t. 

It.I l.f_? J.,J... c:; 
N.:zc) ~ A:t:; 

EC 
(uS/cm) 
°11~ 
;-,9ini'J 
'1Cih(l'1' 
i~\ 'fe-'0 
q,41:u 
'1'1.fc-:7 
q~,QN:"i, 

9""1Uit) 

Date: 'l\v{/1~ 
Setup time: 1D:4.,G 

,,.. '"·'- - ,., Weather: \....,Aiii"Vi 0 
Field Staff: l~ \ --( bi 

Water column _(__ft): lQ, G 6 
Casing inside radius (ft): 
Casing volume (ft) t.:,,C:,q 
Saturated thickness of sand pack (ft): 

Borehole radius (~}: 

Casing outside radius (ft): 

Annular volume (ft'}: 

Water added during well drilling/ construction (gal): 

Total purge volume (gal): 1.,1) 

Turbidity 
DO (mg/L) ORP(mV) (NTU) Comments 

b,$0 114 (j ,"· ' ._, 4 t l.'.\--.i 1,, ..... -'·.A'-t,I,, -u"Pl-1 
I.,, ~l I I '-11 -,c;,1 ~ I .,, 

l 

-'k£i dZ l\C\-:'f 
.;- -1.6 11-U' 1-:7.,~ t 1 tJ fYY'. J;{ Jtl /,,,_ ., ;,,, {,. 6-,\j.,_ 

~;17 \ -z.'"' I 1'+ - I V 
\ 

1-1,::;,'1 /(f-1 i1¼ ' 
,.? '2' Ii~ ·'Jc/~ °';I .. _.,.."\.. ' I 

·1. c!l't:) lV.b ~-1' \1) \.:~ 



Date: / Monitoring Well Deve,l'!P!"ent 
Project# 6/:32:3zo 
Environmental Resources Management 

Setup time: /e>Dt> 
Weather: C{e,C.At:Ar, eo,,I, 1/9 ~ 
Field Staff: V. ~ ef>'l:J 

WELL# pz-lf 
Water column@: 

Casing inside radius (ft): 

Casing volume (ft\ 

z.. 
Borehole radius (ft): 

Casing outside radius (ft): 

Annular volume (ft\ 

Water added during well drilling/ construction 

Final total depth (ft TOC): Totalpurgevolume(gal): 76 3af 
Volume Depth to 

Purge Rate Removed Water (ft EC Turbidity 
Time (mL/m.in) (gallons) TOC) Temp. (0 C) pH (uS/cm) DO (mg/L) ORP(mV) (NTU) Comments 
lf D.z:; /7~0 0 u32_ /o/,ZC <n.2P., --r"ft:1~00 &_~.s /fl-c :...:;- 9 ~'5 -1-rA,hnf -.-u 
"/lf.7 

. i 'O (~ .~t:. /#.~ 'I- /,,,. ~<, /~.:'."'~ /<; 'C /t. 'ID I , (") ,?.... ('" A//,fL,_'} /0~ 
/, 'ff ~z..o c~,t'5 /'t,/.., &,,3~ /1,0(;l) /_ C r, / (!. re, ~ o.~ ,, ,, ,, 
1: 1// ::>O ~- gG, /I. '• (,..I , t;,,.~<f J~{n()() /.9~ /,', ~ /7,5 ,, ,, ,, ,~ 5~' I '10 <",J' :Z, g' I' '. 70 C..5"'r 1/::7' 'flX} ·;.,=.:= I ~ Y. I ,, ,, ,r 

I r.n1 ... ,'-in V. '.ltc" /4 ~(.!, r,,_qz Jro1 'AfX} /,W IL'?' /4.6 ,, " ., 
!3'1J"J r,.n c,.~., / Y._f7Z ,.;;, I{?.. l."5'500 /.oo /7D Y.~ ., ,, ,, 

/.$«/_S:, ... ';' 70 ..,,'lo /'r. t>.2 ~ 'f3 f._*5 fiiKYJ /,Y-, /(pY, y_~ ,. ,, ,, 

FIELD OBSERVATIONS {p-ell 'l>, ,rot1rl ct:1'fJ'*'f>1, P"''? v,)/ 1;1~JJtt" 
I k /,ofL - ?. t/ , .. r . /"""'I' 

/}1111lmt11Y1. ~ ,.,..,lu,i'l' 5x J~holr 
-7 c..~c-1,""-: &'S (er sof, t'e,'*vele,f'mrYlt- ;:, 5)( ~M ,,,,,,,,m"""· 



Monitoring Well Development 
Project# '6 13z.::3w 
Environmental Resources Management 

W"ELL # ?2-CXf 
I 

Construction Depth (ft TO 

. Construction Materials: 

Screened Interval (ft TOC): 

Pump Intake Depth (ft TOC): 

Initial depth to water (ft TOLJ: 

Final depth to water (ft TOC): 

Initial total depth (ft TOC): + O.J..8 I ~ /7. 3Z. • 
Final total depth (ft TOC): /7. ~ .,_ 0 .213-,------;; /7; 32.,. 
Final total depth (ft TOq 

Time 

O't5Z: 
lotJ1.. 
/1)/2_ 
Ll')tt. 
·1n~2 

Volume 
Purge Rate Removed 
(mL/min) (gallons} 
2~01 Id , (",, 

tz.. 
l8 

\V 2.Lf 

Depth to 
Water (ft 

TOC) 

m 
{J.5{) 

,!.._2/? 
lf.'1(1 

Temp. (0 C) 

~ 
il:,,g./ 
"/l.Bfn 
IT .<17 

r_H 
<.,.2,5 
G,fifj__ 
C..157 c.·se 
w.!55 

Water column (ft'!: 

Casing inside radius(#): 

Date: .Z/1.1/IJ 
Set up time: 09¥0 
Weather: C/ed-~ ~II_; 15& 
Field Staff: D. ~ 

Casing outside radius (ft): 

Annular volume (ft3): 

Water added during well drillin_g/ construction (gal): ,v/,4 
Total purge volume (gal): 2f' .--/ 

EC 
(uS/cm) IDo (mg/L) ORP(mV} 

~rmo I z 6,X __25rb_ - /.._n 
-2c 
-AS 

v~m, 2-.0-, -9{) 
9'?~1 'D9'5 -/M 
7YIZUJI D.<?t7 .-,Jt:,[ 

~ 

Turbidity 
(NTU) 

5#,~ 
/K..~ 
/bO 

LZ,,~ 

, Comments ~. 

~J ~t-ee& ~ ~"'~-~~ 
,r , ,, ',, ,. 

• I 
, , ,, ., ,, 

FIEL~OBSERVATIONS v.,ef( m y,ocP ~&.¢,·~ J fl)..riJ t.A:>/ b{e,db ru~ 
I /io,ehe{,e VO{ ':w _, J(M -

lb """ ::. (, J4f 



Monitoring Well DeveJp~ent 
Project# Ol3L3l-O 
Environmental Resources Management 

WELL# fZ_-D8 
Construction Depth (ftTOC): 

Volume Depth to 
Purge Rate Removed Water (ft 

Time. (mL/min) (gallons) TOC) 

/2../o/ '?i.rfb r, 5,Y/ 
/7 7,1'"') 

. 
1 JO .~¥&j" 

/~_1/(,, 20 ~'fCj 
['?,01... .~b _.t;.,,7.,f) 
/3/~ IV -z.Jo .::; .QiS 

Temp. (0 C) pH 
~3/J, ~~7~ 
//,r,(A ~-J ,:; 
ll 7(_ ,75. fl ·~ 
/2JR. ,', 1-:i ,., 
11J1 7 .S.7( 

EC 
(uS/cm) 

~2-Y(n 
~~2,,00 
ra~: :t't,6 ,_,, 
~ 

~~ ?~ 

Water colunm (ft): 

Casing inside radius (ft): 

Casing volume (ft\ 

Date: (U.$//.r 
Setuptime: /~/0 
Weather: S'7~ 
Field Staff: 1). -

Casing outside radius (ft): 

Annular volume (ft\ 

Turbidity 
DO (mg/L) ORP(mV) (NTU) Comments 

/. ~;,;- 8 /J1eJCC.. t'hrt/ ~PA~ -SJ~ 
Nin -/0 ,c;. ~ J,, /.:. '("f,f,._ .t:PP4'" -~£..-
?.~¥ -'~ :z. .· (') ~, F , ,, 
7'.: 74' ·/< /.,"') IT /I 

~M7 -15 /.2.... ,, ,/ 

FIELD OBSERVATIONS (;.:)e{( irJ 0occl ec,,e!.J.r'l>\ • .J ~ t,;:)/ bl~~ f"'""{) 
"'" ;o.t5" / ~Ide >'Otu~. 

/{p min =IU J""'' 



Monitoring Well Develoyment 
Project# 0!$23Z.O 
Environmental Resources Management 

W"ELL # PL--10 

Construction Depth (ft TOC): 

Construction Materials: '2.. 
Screened Interval (ft TOC): 

Pump Intake Depth {ft TOC}: 

Initial depth to water (ft TOC): 

Final depth to water (ft TOC): 

Initial total depth (ft TOC): 

Final total depth (ft TOC): 

Final total depth (ft TOC): 

Volume Depth to 
Purge Rate Removed Water (ft 

Time (mL/min) (gallons) TOC) 
,:,'Oo/~ .~5("'J.J <!) {o,,03 
/t;,?Y 'I /(J r,.,.sz 
l{/tf ·o 10.28 
"f/,3( {O 1'- ';/'-, 
//'17 ,i/ 4/() r;.. '7 R 

Temp. (0 C) pH 
·,:;. 'lo 1~.2'1 
'7-71> .#).~ I 

t01 l.f(j C,.// 
/(/. 75 ~/ r~,1. 
/(). l./'-1 l CR 

EC 
(uS/cm) 

o,-./t- 70 
1/,/¥()(.-, 
57~ 
~JO() 
&:,10·0 

Date: J-Z/3//3 
Setup time: {0~ 
Weather: S11c:...el 

1 
Field Staff: ~ L ,r, • 

--:;;,C-

Saturated thickness of sand pack (ft): 7'ti,;-Wj/ //.O 7 
Borehole radius (ft): C), 3 3 
Casing outside radius (ft): 

Annular volume (ft3): 

al): AIYA 

Turbidity 
DO (mg/L) ORP(mV) (NTU) Comments 

73.' -·: / ~II? ,,/,,..,,.L 1A-l.. '~--
'_ 1 - - 7/) --J l.1 rl~ cf,-,,.U r,,.,,,t,, -~ 
/.ZC/ -~f /Y .. =? # ~ ,, ,. ,, 
7. JI -1/. q_ er ·ll u 
'2./f> -~CJ' {!f. re, ,.,, .. • r 

-

FIELD O~SERVATIONS v.,e// ii, goc>,J ~e9.nl>\ I ~d c.J)j t [~ f ~ 
l 1-- ba-re h6~ ~ ~ JO ,1:) jt..-\ . 
/{; Ai,;/ 7 f11 

--· 



Monitoring Well Develo]Jfler..rt 
Project# 0(32.S;t.U 
Environmental Resources Management 

WELL# (92-12... 

Screened Interval (ftTOL): 

Initial depth to water (ft TOL): 

Final depth to water (ft TOC): 

Initial total depth (ft TOC): 

Final total depth (ft TOC): 

Final total depth (ft TOC): 

Volume Depth to 
Purge Rate Removed Water (ft 

Time (mL/min) (gallons) TOC) 
06,u 250o () /,Xv 
rv,,:.q,f C:f' z-;:,:n ---, 
OFBB I (i1 

. . ·7.~, 
ot, Ji:,Z ~ 7 7.~0 
r-x.., r :,.,.. ~ /' ;._:r_ 7,,-;:l,,f\ 

, , 

Temp. (0 C) pH 
~.52- b. l:.. ~ 
(,..P..~ .~J-~ 
~<P"L. ."">. 7i ... ,, 
~ ~'Z.7 . . l=i.77 
~.7-~ h.77 

Date: {q </ I L3 
Set up time: tJ7~!F 
Weather: Ckor, c~~ // 0 

Field Staff V. . 

Water column.@)_: 

Casing inside radius (ft): 

Casing volume (ft\ 

Saturated thickness of sand pack (ft): 

Borehole radius (ft): O, 5.33_' 
Casing outside radius (ft): 

Annular volume (ft'): 

EC Turbidity 
(uS/cm) DO (mg/L) ORP(mV) (NTU) Comments 

06 ~'CD , .. ~, 2.... 67+' .tl/ol'!h. . ..s"M~> G~ _ 

r,./)4 'TJ ~·Sl..n -I~ V-. . 'i a ... -;,-..-~~ ~-L- .,_j._ 

-· -~-~ ·/0 ;%9. I V//' I , ,, -,-, r J 

_-, J '.Ji!. .JI. c:5 q(} -12 2-E.7 ,, Q 

,..,rTV\. 237 -/(,.. ~f?. ~ #, ,, 

FIELD OBSERVATIONS f-ock ~fJ, cu,.f ;r•'c>. ../o t}..,e/,,,,,e~) f~ z,.) 

I J,r,r,/,r;k Vt;/UIJ1"( d.. 'r.j.., J~ I . 
fwy:> 

I 'I "'';, ~ 9 Je-1 t41>-r? 



~ 
c,931 

i 

Monitoring Well Development 
Project# 0 t31, ~ 
Environmental Resources Management 

WELL# PZ-l(e 

Construction Depth (ft TOC!: 

Construction Materials: 

Screened Interval (ft TOC!: 

Pump Intake Depth (ft TOC): 

Initial depth to water (ft Tog: 

Final depth to water (ft TOC): 

Initial total depth (ft TOC!: 

Final total depth (ft TOC): 

Final total depth (ft TOC): 

Volume Depth to 

Water column (ffJ: 

Casing inside radius (ft): 

Casing volume (ft\ 

Date: { 2-/3/13 
Setup time: CJ8'1D . 
Weather: CC!>[£), 1..6~ ~l'JDu-> 

Field Staff: 'Q. Jc. Boe<-

Saturated thickness of sanapack (ft): I/. I/ D 
Borehole radius (ft): Q,333 • 
Casing outside radius (ft): 

Annular volume (ft3): 

Purge Rate Removed Water (ft EC Turbidity 
Time (mL/rnin) {gallons) TOC) Temp. (0 C) pH (uS/cm) DO (mg/L) ORP (mV) (NIU) _ Comments 

r.:J,(55,7 7-n,o C1 ~ 0 h i;.x CP,ZI ~,~t.f- 7//',,.,,{')/'\ i. ?f6 If /l1Cl"I 5CiJ11~ c"l- 4/'el/ 

N-, 1YI. I f"< ~ o 1,,1/7 //,Je:, c,.zo <OY.Zrn .3.1(") -¥el /,5.& ' tr c..ifl"/h-
- ~-"'-{!, I 8~ *Zb 5 .5"{ //.f,,,,V (c.07 1.~,8'-5""@ £(",..R ~ /5, / n 1 

·- -

....,..,, · -z xJ Y / r-,'/J.I.O M-> q, 1/'f //_/',,,~7 t"-,,/6 ,.,"57('f} ? Fl 7/ '2.4> n - L--

01'ol vr - 1U) ;,J,,r. ·11.r~' r,.,.10 ,'.:.B9oo 2..l<t _c;,r ~.11 If -r--

- I 

--- --- -- , .,,.// ··- ,,_,() ,..~ .. ,a;i'i'l?\ -·_,..,.,} (.,.)/ bt~1r...,. ~~ 

/ Jio.,ek,/i ; IO• 25 j al 



Monitoring Well Development 

Project # 6 t,323.2.0 
Environmental Resources Management 

WELL # ;vz -18 
Construction Depth (ft TOC): / % G,g f 
Construction Materials: 2 '' __f!__JC,. 
Screenedinterval(ftTOC): 3 3- /3,3 'be,"!> 
Pump Intake Depth (ft TOC): IS. 2.. 5 ' >J 

Initial depth to water (ft TOQ: C,.. 3Z 
Final depth to water (ft TOC): 7. / 1/ 
Initi.altotaldepth(ftTOC): /5.91/ /. 0.22'~ /u,.J..:J..r 
Finaltotaldepth(ftTOC): .,·:5,94 ~t2~ze 'L//;,21.' 
Final total depth (ft Tog: 

Voiume Deplli to 
Purge Rate Removed Water (ft + \ 

Time (mL/min) _Jgallons) TOC) Temp. (0 C) 
i~Z3 1 . .1 DD I Q lf ll.9:-9,(,Jl /1.1 r; 
!53Y C/ I /~Z __ JJZB> 
~ 1et I 2 90 I IZ . .57 
/{;/3 ;J .7 I 'I. 9o I 12..'I~ 
l'1_~j L _J . ~ Co I / 0./0 I / 2.. 5Z 
LfD'/9 ~ I -q5 I q_ 9.'5" I L11fl --

±o.l 
_IJ_H 

7.1 ~ 
C..82. 
G,.._7'{ 
(,,/t/f 
r-.._lb3 
C..G,3 

.3~o 
-ire 
(uS/cm} 

/6-;vv 
9BO'CO 
/,ntX'X7 
/7A!~ 
/t'nf:X)_ 
//;; 1.oCJ 

Water column (ft): '7. 90 
Casing inside radius (ft): O. Da{~' 
Casing volume (ft3): Q.1.1.. 
Saturated thickness of sand pack (ft): 9. 90 
Borehole radius@}: 0.3,33' 
Casin?; outside radius (ft): 

Annular volume (ft~: 

e(_J"y' - c/ 

.±100?0 
DO {mg/L) 
!.&'1 
I. (DO 
/.6'r 
l~ 
/.SCo 
/.53 

':!: tt> "'7o 
ORP(mV) 

-~7tJ 
-,3?..~ 
-.~t.2. 
-.?"JD 
-.~1\.2 
-t3'17 

A 

:f10~ 
Turbidity 

Q!['U) 
/J1Q]l 

2'?.9 
Jae; 
13.q 

_fL_q__ 
H~lJ 

Comments 
1"1tbl,;. ,.J,...,, ,,.J..1u-k_ tC /O;c. 
c=:.....L- -'1-. J,ltK&. ~;,,l 

r, d.~ €C /(Jg , , ,, 
/t /! ,, ,, 

FIE~ OBSERVATIONS ..,.:>(! // ,'vJ J,:,oJ ~"'*lJ'1, f 1.,1"'J e,D/ J,/4,eJ~ /~7· 
b '( loi,ehok ~ ~5 ,C1e.4 l { ./,(JJE'hole -- r jet( 
3Y- b~J..11k ~ t.; j"4.' 



Monitoring Well Devel'3Jll1lent 
Project# 0/ 323A-0 
Environmental Resources Management 

WELL# /'Z-JJ_ 

Construction Materials: 

Screened Interval (ft TOC): · 

Pump Intake Depth (ft TOC): 

Initial depth to water (ftTOLJ: 

Final depth to water (ft TOC): 

Initial total depth (ft TOC).: 

Final total depth (ftTOC): 

Volume Depth to 
Purge Rate Removed Water (ft 

Time (mL/min) (gallons) TOC) 
675U 25Ch 0 1-rf?;(J 

Y] 1t:>C 1 lb ~.h? 
na2 () I '1,0 ?87 

Vi Ok...-. I ~o b.~7 
Otst;C ,y- '10 fi.87 -

Temp. (0 C) 
/Or!Z 
/OP.I 
//, o/L.. 

/"l..7Z. 
/2 . .23 

EC 
pH (uS/cm) 

{o,'2<5 '79'(;oD 
(_ ,'";{7 J,31170() 
(t;?, ¥? '/'f'U)6 
/n,lf/3 /¥/;,00 
C..:57 /7"YCO 

Water column (ft): 

Casing inside radius (ft): 

Casing volume (ft\ 

Date: /z/5'°//3 
Set up time: cJ 7~5 
Weather: ck~ e,o/L/, 9 I> 

Field Staff: -
~ - , 

~ # '(e, 

Total purge volume (gal): 

Turbidity 
DO (mg/L) ORP(mV) (NTU) . Comments 
6.7e' -"5Y flAb'/: <;;//rt/ e)>~// • /,-.k ;-;t7 5",;/rC 
/<:Jr~ -(:./;., M~b.x_ -"/ V I, h ~;h.,,/, ~ 
/.. z") -7/ ,.;,~-:?, _/,.,, .,,..,I., ~,,,.,..// . .,,_,,,,.,,77,. .,), 
({/43ff -77 .//,.,C/ -~:mr I"'~·- / J,;/JH ~- e 
o, 11t"- -74 /60 .. /I // // -

-

FIELDOBSERVATIONS ~e{f ,-v\ 3°0 c/ <:-~17l'O---. l pu.~ l,A)/ )/c,e/ek.,. 
J IJ~ kd-c v&/v..vV'--< -=- -- r.~ s~r r Bx. ~ JO jtA.. r f~· 

(~ J'>'\l'°v' ==- /o j,:;t( fvf J 

/6)( 

{,,t 
/().x._ 



Monitoring Well IJevelopment 
Project# 6 { '3,Z.:'32,.o 
Environmental Resources Management 

WELL # pz.- 2 '-f 

Volume Depth to 
Purge Rate Removed Water (ft 

Time (mL/mm) (gallons) TOQ 
/SZ? ri..sor, {) "',,'l,lp 
I 2, 'f f'I I /0 ~ 50 
l:J55 I /f.6 ~". Rft, 
/¥/0 _:,v u.Y6 
• l~YK ' / •16 ~l$,~ -

~ 

,co.. 

Temp. (0 C) pH 
9.'~L; c..s-~ 
/IMP &.Z'I 
/?~ ;;::.~~ 
1.:/,'fJ:, r.. 17 
/ 3',l'-7 C.17 

EC 
(uS/cm) 

·~.z:zoo 
·~/?'00 

) 9~ 
C ~,~ 
F-. 0'6d0 

Borehole radius (ft): 

Date: (1../V/ /..} 
Setuptime: (320 
Weather: CJ-t!,c,,r, 2~" 
Field Staff: 

I 

Casing outside radius (ft): 

Annular volume (ft3}_: 

Turbidity 
DO (mg/L) ORP(mV) (NTU) Comments 

0.1 ef!. -r6o »-,,a',( <,-/~ ,..,._,, -- e,-1'_-
/,,Y./ -sr ht.If_;( ,c/fh,v ~.11,/ r1.,, -~ 
/.,) ~9' ----1/t:? /tW ,, l J I' /f -

/,J(,, -rc.,- /&t:.. ,,- f"t!'Of" (% -L 
/,// -r'-R /~'Z tr J 7/ 

FIELD OBSERVATIONS ,t,.iS.St,;j c,.>t:{f "'("'J, {oc.-/.t cO"'Y"oeM, l,4 J fo ct.t.f-. I fv<tfJ LJ/ 6!~ /'"Pf 

[ 1-. b~ hok v'O~ h'-e '= lO .~ ~c:d 

I 6 1\1\•~ = tO jA.( tJr»rff 



Monitoring Well Development 
Project# 0{323fO 
Environmental Resources Management 

WELL #pz-z(R 
Construction Depth (ft TOC): 

Final total depth (ft TOC): 

Volume Depth to 
Purge Rate Removed Water (ft 

Time (mW~ (gallons) TOC) 

13/:// ,.,,...,,..,, - h r,:../L 
/q'2,7 lb r;., /Z. 
/1./.'i~ "'l.O ,_ .f', 
~/&;"()"/' -~n 111_ /q 
L62.n ,, .. I.lb r;,. I l/ 

Temp. (0 C) pH 
41/._g~ t;,,/2 
V./PJ 59/ 
/0.7{ 5.1 70 
/c}_ ·,?~ .'J. C ?? 
/0,~& [,, 0/ 

Date: /2/3/,{3 
Set up time: /¥ /b -,, 
Weather: 57,:.e,t.,,J / ZS 
Field Staff: .l). ~ 

Water column@)_: 

Saturated thickness of sand pack (ft): /0 
Borehole radius (ft): 0. 533 1 

Casing outside radius (ft): 

Annular volume (ft3): 

EC Turbidity 
(uS/cm) DO (mg/L) ORP(mV) (NTU) Comments 

C,_-:, 7Uf_j //I "" -2.0 n1t:U '5/,a,~~- A {' / - 1 -
,¼ '"5,.Y) 2'.' .I -ID ;t.2.5 ... ~~~ r-,t __ (/__ -

(~006 /,. '7 -/(> -~..., h - ,, 
7 -1'7T- JII JI / 7'::? -2,::.. 4z; I It ,f/ 

~57o0 /,ta7 -. .,.,o /4-- ..... ,, // 
-" r '\ 

FIELD OBSERVATIONS i-«,lc. y-us/,,e/, j,_e,) ~ C."'-f 1 (.,,.)~(! ,;., j•ocf} C~~&,, I f7'd c,o I /,/~U.r /"';f~ 
[ lo~ hok volt.t"-"e -- 9. 8 jtA.( 

/(p nr,'n .::.I(}" e:.t:11/ 
J f"'o/ l""et-k -...1,_L(C(} ,,.,.Lj,.,.,;.. 



 

Appendix D-4  
Groundwater Sampling Forms 



Groundwater Sampling Form 
Page 1 

1. Site Information 

L(' 2( WELL ID 

DATE 1.\11111-:: 
Begin Sampling Time q_ f '-7 
End Sampling Time i O :.t..t; 
ERM Samplers \f~I h~ 
EPA Oversight (\ OVOV\. ~<1~(c( 

Weather wJ)v l~ ()~ 
3. Well Purging 

Depth Purge Purge 
to Rate Vol Temp 

Time Water (mUmin) (qal) (OC) 

q;jfJ A.I~ 1000 r:0 /t,07 
f·Zt '?),I '°1 /y,{'f) J.c... I i1,-q 
7:.J./ I 

v, 

/}/ /4 ,t') 
~·:i1 I L; '·:S- i 1-), e,/U ' 
11~10 I -, /l/,~ I 
1: Z·?i J \\i 0 .. c: i'-/,~f) 

I . 

. ' 

Additional Remarks 

Rev 1, Jan 2014 

Cond DO 
(mS/cm) (mq/L) 

i/o .. 1 -3_,i,t 

LI~\ CJ .. (){) 

L/tJ V a.o 
t./lf,O Cho 
t/li. t (})10 

ljt,l.o 010 

' 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

Total Well Depth to .1. 7 
Screen Interval t;,0 -,c;.o 
Static Water Depth 'Q,\i\ Time 

Measuring Point /'V 1 ~,oil. 
Sample Tubing Intake Depth t:; 

1 
~V'v\ ~.;,#~ 

"-

ORP Turb 
pH (MV) (NTU) Remarks 

1.£"3 1-C{,, L,:,(j ,1 CtLw ; tS /, ~ h.l/w 0 vr·i....J A 

'1110 -r\ 
7,,5 --co 

1,JJ, - qt/ 
·1.11 _q1 
·1i11 _q, 

11.~ 
·1, to 
b/, 
,:; \ 1.., 

~11 

( tUi,1/ I J'v/µ V r-<) i/..f 

'I 

I 

i 

\ i; 
V 

SOP USM-07 
US Magnesium RI/FS 



Groundwater-Sampling Form 
Page 2 

WELL ID ct-01 
4. Field Preservation I Field Measurements 

HAA Analysis 

Pos c;:11~cle) Initial Cl2 check 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement 

pH test strip (s.u.) [;.o 
Cl2 test strip (mg/L) () ,O 

LR Result (mg/L) o--c)(.-J 
HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

5. Sample Description 

Color 
.~· 

Turbidity :::::, ,\ 

Solids --· 

Dilution 

Sample ID/Time L(- rOj .. c, /- 0"1 ! 11 li {B 11-'it; 

DATE 

--

Bottles Filled _ 250-ml HOPE (NaAsO,) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)2S04] - 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) l~.l/t 
pH (s.u.) :]d:J 
Conductivity (mS/cm) L~1.,~ Q 

'" DO (mg/L) ~-}I{) 

ORP (mV) -\J 
Turbidity (NTU) t::.. \~ 
7. QC Samples 

·":\ 
MS/MSD Y (!} (circle) 

Field Dup Y /~circle) 

Field Dup Sample ID 

Rev 1, Jan 2014 

ERM 

-1.(11\ ILi 

Cyanide Analysis 

pH adjustment req ©N (ci:cle) ,.,, 

# drops NaOH to bring pH>12 /{)(? - (7 µ. {f.0 
Initial Cl2 check 

-·- ' 
Pos !~)circle) 

# of drops NaAs02 reqd. 

Observations (Precipitate, color) 

Cr(VI) Analysis 

pH of preserved sample: 1'~ 

Sheen .-· 
Odor --Reactivity 

_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HNOa) 

_ 1-L Amber (unpres) _ 1-L HOPE (HNOa) 

_ 1-L HOPE (unpres) 

Meter Type: 0oVl'¼°' 
S/N: 

Calibration Date: 1,. \\1 \,q 
Dilution Required for Conductivity? N 

0 

.~."';, 

EPA Split Samplet)0 N (circle) 

Analyses 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID LF-os 
DATE '1-hJ}1 I . 
Begin Sampling Time /ht.:, 
End Sampling Time 

ERM Samplers \>Gi be:_ 
EPA Oversight 

f:\ ( ,-.:;, . ~ 
\ over.-- \~t>.t Y-l 

Weather 
~ 

3. Well Purging 

Depth Purge Purge 
to Rate Vol Temp 

Time Water (mUmin) (qal) (OC) 

l\:11 1../ I 1.,/c; I 9'll)(., ~vJ Lo,q ·1 
I /'.-Le,{ J,\ 1k: /9')C"\(\ f ,0 14,L{b 
11 ·,i l ~ .. ~ J - 1 .c; N,S/ 
11:tC> l/ I'(,,/ f; 
11 ~1? t.;,c; N.~1-
11~3 b 1,0 I ,1,c; ! 
11 :.s1 ~'t~i:; [L]. i;i, 
' I 

Additional Remarks 

Cond 
(mS/cm) 

'DC)'"8 
6i/n 
Ql{,t;' 
fii,J.,t; 
'(11.,6 

n~;/:) 

?14,t.; 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

Total Well Depth \s:z.~ 
Screen Interval ·z-1z 
Static Water Depth L},tJc; Time/\: If; 
Measuring Point ~/, ~ .L de,, 

Sample Tubing Intake Depth :£ 1 ~v"~\oo~ 

DO ORP Turb 
(mq/L) pH (MV) (NTU) Remarks 

~' l/ti ,. ,i,q - h ·.z, /<th,q (1), (J..r, .X...../4 r~,/4 .. ,,,. 
I 

iil<t' -f,·1 11,/ 
~ 

010 ' I ' b,Ef/ -(OZ 15 ./ 
I 

I Vet'> 
l 

\ 

In .0 bs~)1 -1( 1 \1,1 \ 
CJ.O l.61 -lt6 8 ...... ''=="' \ 
0.0 h.ei11 1-- )"'Z.i {;,i; l \ 

/) ,ll kb1 -1·21 ·-1,h ,l \, 

-f'n'P ~<11M<-- Lv--c '6- L\-()'Z.,\1 \~\ ~ l\~\b 

Rev 1, Jan 2014 SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page2 

WELL ID L(-o·~ 
4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos eYcircle) 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement 

pH test strip (s.u.) btO 

C'2 test strip (mg/L) a,o 
LR Result (mg/L) (}t0U 

HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

5. Sample Description 

Color -•<> 

Turbidity ~ 112 'I 

Solids -·· 

Dilution 

Sample ID/Time u-::--cn-01 -o·z1::i1~~tn::1i{ 

DATE 

--

Bottles Filled _ 250-ml HOPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)2S04] - 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) . /L( ½ °L 
pH (s.u.) b; <iz!] 
Conductivity (mS/cm) · f..·,-{,. ~ 
DO (mg/L) · 0- C'{) 

Q 

ORP (mV) -l'L ~ 
Turbidity (NTU) 

7. QC Samples · 

MSIMSD Y l~ciccleJ 

Field Dup Y Ii circle) 

Field Dup Sample ID 

·.,.··"',..·:,::7 
Signature ,,,,.... . c ... ·

c. 

Rev 1, Jan 2014 

·"1,0 

ERM 

,zl.1t1~ 
Cyanide Analysis 

pH adjustment req Y / N (circle) ~ 11. _ 
# drops NaOH to bring pH>12 / 00 ·- f -- 1 

'::::;, 

Initial Cl2 check Po~-~i~) circle) 

# of drops NaAs02 reqd. 

Observations (Precipitate, color) 

Cr(VI) Analysis 9.0 pH of preserved sample: 

Sheen ,-· 

Odor .,,,.-·· 

Reactivity ----~· 

_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 1-L HOPE (unpres) 

Meter Type: ~\-~ ~ 
S/N: 

Calibration Date:-£\\,\\ L{ 
Dilution Required for Conductivity?M 

EPA Split Sampl~ N (circle) 

Analyses 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID MtAJ:-f?:,I\ 
DATE 1./Lt/fo/: 

I 
Begin Sampling Time i [t::;-'[ '.l 
End Sampling Time ~·so 
ERM Samplers -~r~;.~\: = ~J, / L,x· . ·,t il~~/ 

I\ ~I " EPA Oversight pt\.\'"'Oj/\ C;n.j ( 
Weather , iJ _ , ~ , :::.\ 

C lvuffeft ~:b l ct ( ·zs"?.,, f:J 

Purge 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

{'\ceJL 
l J 

I i j 
Total Well Depth / / . ( "}i 
Screen Interval l. ~ - 7.S I lAzc 
Static Water Depth ], ;; 5 Time I Ci IS" 
Measuring Point Ii r-., ,~ l., ...:., ~,l~ r,,-{'\ U~ ;:,"A 
Sample Tubing Intake Depth ~, J I (. i:t> (~., b::, 

3. Well Purging ' 

Depth 
to 

Purge 
Rate 

(mUmin) 
Vol Temp Cond DO ORP Turb 

Time Water 

lr,17 1 .. l7 

,/[125 1~3 
l i--.OQ , -, '_C-:7 

1 • . .1 , , I •. ~ 

Additional Remarks 

Rev 1, Jan 2014 

(!Jal) (°C) (mS/cm) (m!J/L) pH (MV) (NTU) Remarks 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page2 

WELL ID 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial% check Pos / e (circ~e) 

# of 5-mg NH4CI aliquots reqd. Q 

Field Chlorine Measurement 

pH test strip (s.u.) (p 
0 Cb test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

tJ,O 5 

Observations (Yellow color, pink color fades) 

5. Sample Description ( 

Color C, !AA11 
Turbidity lOf.u . 

DATE 

Dilution __ 

Solids 11eth:f2_, 
Sample ID/Time I.//W~f5A--o( ~~~'{(L( ~ IC6.u 

f ;Z_,f;; . <>..Or/ 
Bottles Filled _, -ml HOPE ( aA.s02Y 
.f? 
.:'.:2. 40-ml VOA (HCI) 

~ 125-ml HOPE [(NH4)2S04] 

_j_ 250-ml Amber (NH4CI) 

-'- 250-ml HOPE 

6. Water Quality Parameters, 

Temp(°C) L(.{pQ 
pH (s.u.) 5,13 
Conductivity (mS/cm) ,<;:,s ,i 
DO (mg/L) 0,CJQ 
ORP (mV) ±4: 7 
Turbidity (NTU) c;:. 2 
7, QC Samples 

MS/MSD Y (®{?ircle) 

Field Dup Y®tircle) 

(FF unpres 2/3-full) 

Field Dup Sample ID _______ _ 

Rev 1, Jan 2014 

I ' 

Cyanide Analysis 

pH adjustment req (0 N (circle) 

# drops NaOH to bring pH>12 / e>O 

Initial Cl2 check Pos / & (circle) 

# of drops NaAs02 reqd. D 
Observations (Precipitate, color) 

Wll-t ~ P/Z(3:.I Pl7'A-~ 

Cr(VI) Analysis 

pH of preserved sample: -~7,-c'~S __ 

Sheen 

Odor 

Reactivity 

_}_ jJ?m?HOPE (H2S04) _j_ 1-L HOPE, FF (HN03) 

j_ 1-L HOPE (HN03) 

ERM 

_$1-L Amber (unpres) 

_l_ 1-L HOPE (unpres) 1 ~t>lJh\L "I#!!: f::,~ 
of.J,,.__<5)-)') 

Meter Type: '/pr ;'k Usz_ 
S/N: 

Calibration Date: 2._f-/ I/'-/ 
Dilution Required for Conductivity?~ 

EPA Split Samples Y ®tircle) 

Analyses ______________ _ 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID ML0-13f~ 
DATE 'J_l~t,iJ 
Begin Sampling Time 

. ~ -I '1 ""-'.:::> 
End Sampling Time 

kl:f~, if;/we¢r ERM Samplers 

EPA Oversight A,~'l.'I\ ~~'l.,r/ 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): (\ ,- .. -,J ~- \l ( l 

Total Well Depth 2(Yl 1hl, -·· ' C.L._ __ , 

Screen Interval 
r. .. -, I ·1-·-f-( Y~LL. 

Static Water Depth ·zq·--i Time l2LO 
--Weather \1 ., Measuring Point ~t·({' f\c, ·• ~! b 

I ' 
( "; ~: -~[) L F?) ' \ tc·, ,Jl lL ·· I l"'tt~; C, \!' .iu[ ,'-/ Sample Tubing Intake Depth 

( _,L, -, . ·(' 
3. Well Purging / 

. 
Depth Purge Purge 

to Rate Vol 
Time Water (mUmin) (~al) 

l 1 ''· (1 t, . .{1 ( <;{,(i";· t ,'J::1 "1 r-2 r -~~~ 

i2-1 j ...,~ h '} 1~fr; I/,, 
)'71~; :i{ - :_ -

~-1 ,, 11:.) ":;~r~,tc~-) ?.r) . 
'7.4 /'J ,v c" '·L .:.~'Ll) --1,.1 ,·_, _. .... 

·- "2,<:z lL:JJ <'{ 'i t •'1"·:t·i '' \ .. ,, -~l 

IZ)Lj ~l,it:; ~ !..::, /''";') s.7 --

Additional Remarks 

Rev 1, Jan 2014 

,/ 

Temp Cond DO 
(OC) (mS/cm) <moll\ 

(f.!. ; c;-· I / 7i1 l ... if' 
1 f. iC.f I ;;, l,1 ,,j 8.LC 
1n,12. {~:z t (?, -fF,.74 I. (l,.C: l)-l1 
I tJ:'r i,.t},1 t l' 'J 

'' ' 

f C 2J j_ cy ,;;:; IA' i ..,. 

ORP 
PH (MV\ 

! 'l I.;. I +3l/ 
t,,t i +- 1._,t::: 

//'1t -~-, -21 -- . ., </2 -1 ' 
'-A·' " -+.-2~{ 
. t~/t-}t~ .~.7_·7 
":::~((? -+,21.r.; 

Turb 
<NTU\ 

)('i~i 
'2,.,,. I :'J 

2.~ (, 
22i 
7.1'·' 

I 

)JA,,, 

Remarks 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page2 

WELL ID A,~ I 11 ·A :2 .. ) f-t'.> 
I • • • -

4. Field Preservation I Field Measurements 

HAA Analysis -~ 

Initial Cl2 check Pos / S (ci';le) 

# of 5-mg NH4CI aliquots reqd. ( ) 

Field Chlorine Measurement 

pH test strip (s.u.) l'"' '<~ 7 
_). ,) 

Cl2 test strip (mg/L) r 
LR Result (mg/L) tJ,Q'j_ 
HR Result (mg/L) Dilution 

Observations (Yellow color, pink color fades) 

5. Sample Description 

cl{'.'(\{ Color 

Turbidity c; I ;c:,~t<t 
Solids 

} ,, 

DATE 

--

.· N),1~ 
Sample ID/Time MVJ·ti~· [, -t;J1,•ll1 @,ilht:;-

~ ~ _[_ ~if-ml HOPE (N~2 Bottles Filled 

~ 40-ml VOA (HCI) _1._ 250-ml Amber (NH4CI) 

-!- 125-ml HOPE [(NH4)2S04] _I 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) lV.Z--2 
pH (s.u.) s.sfJ_ 
Conductivity (mS/cm) (tlq_.r~ 
DO (mg/L) £2.af 
ORP (mV) ·±Zf~,_ 
Turbidity (NTU) 2o(t;, 
7. QC Samples 

MS/MSD Y ~ciccie) 

Field Dup Y / N circle) 

Field Dup Sample ID 

Rev 1, Jan 2014 

ERM 

j 

2J L{/JL-J 
' I 

Cyanide Analysis 

pH adjustment req @N (circle) 

# drops NaOH to bring pH>12 t1 J(~:, 

Initial Cl2 check Pos / S(circle) 

# of drops NaAs02 reqd. ::€:f 
Observations (Precipitate, color) ., , , . i . J i .. , \ . . 1 :, . - , . 'n i, {e \./J ti'[.:2. I [ 1/A'(t ''\1-l~- I -~Cl\ \ ... \'.. ' 

J '• 
Cr(VI) Analysis 

pH of preserved sample: "-7 
ii"\ 

Sheen t'\b~lf(, 

Odor dr,i\f'.'.. 
Reactivity j~t,,~'-CY / 

2$'0 
_i_,50C1-mL HOPE (H2S04) _l 1-L HOPE, FF (HN03} 
t:.""'' lS_ 1-L Amber (unpres) _I_ 1-L HOPE (HN03) 

j__ 1-L HOPE (unpres) I Si:JD-i.,.l /1/)Pe, F f='~4 ei 

Meter Type: /-101-'ib"- Ll,'5"2 
S/N: 

Calibration Date: z/q fi1 
Dilution Required for Conductivity? /vo 

,.,...." 

EPA Split Samples Y (~~(circle) 

Analyses 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

tvl L\2 ~- [Lt · WELL ID 

DATE ~1 I I · ··-- ~- ,..,.1 
I I ( 

Begin Sampling Time l ri:UJ . 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

. J Cf"l)~' I 

Total Well Depth ! 1) 1 [·,4 cC End Sampling Time ·~ . l i I l;2 / L t'5 .. 
ERM Samplers Screen Interval 3·~·1½ 1hkc _ I · t c""'' vL;, ,1 <2(t.JL(' 

f;,, 21 ~'ht<:<:nme C{ lf· 3 EPA Oversight 
' --

Weather . . . /j 

11c,\1-+·l ,1 cl)LlAv 1 ~[;11 ('2rit·F~ 
3. Well Purgintf I - .,,. 

Depth Purge Purge 
to Rate Vol Temp Cond 

Time Water (mUmin) (gal) (OC) (mS/cm) 

c/~t /,70 '' '\ 
';>Or) F),L/ jv,·.;q fJ.,·7 

'·1s:LI ,,~ ~/~1 
1, ~ ,: ';5A /',) t),~ I t1, 9,; {2,7, 

'i/'1 L,,cJ l;/K4 f§DV -, .'?~ j 1,1 L J; L /.::: 
~1of)fl 

} 0 ,I 
IL.. ::, (:;, 5bf; i.{ /J i I rC L'l /-I 

il',t~~ l,9A i5F!T) '1_,f) il ') l,;, l )_,..:;., 
Y'rJtI, "".' ,Cl,l' - ?.L/ II 7S' /../,~ l j ~1){) 

lrJ:G '); d' 
. ~/,::. 

,• - ,y ~tJD ? . ct-:, ILJ7 {lf'l 
if:17 /',9..'1 £:;r)l] :Z,?_ 11 .. 2..s- ; I tJ 

'l('67 -;!, /,.., 
,, 

";;' ' 

lf'tt.~ ~r'JF) H ,.·z.<t.. ,,-.') ,'-I 
!n ,(.;z , I. l-,r/,1 5RlJ '-/;,) .,., .. ~s - I ·· lol 7 
' - - - ' 

Additional Remarks 

Rev 1, Jan 2014 

Static Water Depth 

Measuring Point ~,, C. . l\(/1-f k ~.;;cte.. 
I -, f l 

Sample Tubing Intake Depth I ""-2 .; I tee. 

DO 
(mail) pH 

t.. Z. • ,r:;: r - . -· 
t;,t1[J S~Jq 
/; l":h s~::, 
l:.cn 1.-":2 C::J .s . 

t\Cf, ~"'.~ <, 
t'·VD 

.-,..._. 7 
b·~.":> 

&lVJ 5.3~ 
t ~t ';,• ," ' --:.,..., b·'::> . 
f: -th C'"'/~ '],-:,, 

F;-bD ,-,...,_;.j 
) ~::: .. 

ORP 
(MV\ 

L ~, 
I 

.i~i 'J 

+) 
-t 
- L{ 
--s 
,-(.,.., 
~~ ·-

-Cf 
-</.. 

Turb 
(NTU) 

"7 ).~ 
'.7 -· 

L' 2 ,":I 
/(j}_ 

t'.,,J."Z 
41.Ll 
~l,,4 ,~-,..!. .:::::, 

~.Cl 
r-J.~, 
'? ,{c;; 

Remarks 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page2 

WELL ID MA~J--1 L--I 

4. Field Preservation I Field Measurements 

HM Analysis 

Initial C'2 check Pos / ~circle) 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement 

pH test strip (s.u.) 5 
C'2 test strip (mg/L) Q 
LR Result (mg/L) c). () 3 
HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

5. Sample Description cJ_ 
Color ~ 

Turbidity ~~t~L. l 

DATE 

Dilution --

Solids •Y~ 

Sample ID/Time MW-lf~bl-fJlihN @,lb20 
_I ~L HDPE (~~ Bottles Filled 

<:~ 
_240-ml VOA (HCI) j_ 250-ml Amber (NH4CI) 

_j_ 125-ml HOPE [(NH4)2S04] _J_ 250-ml HDPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) ll-~'5 
pH (s.u.) 5:3.4 
Conductivity (mS/cm) ~{ .. ]_ 
DO (mg/L) {2.bt} 
ORP (mV) ---~ 
Turbidity (NTU) 2,~ 
7. QC Samples 

ERM 

2-/ 15/P-I 
• ~ 

Cyanide Analysis 

pH adjustment req (j}! N (circle) 

# drops NaOH to bring pH>12 so 
Initial C'2 check Pos /~(circle) 

# of drops NaAs02 reqd. 

Observations (Precipitate, color) 

p..J~ P,ze:£-IPl7;4 Te 

Cr(VI) Analysis 

pH of preserved sample: 7. s 

Sheen t~ 
Odor ~ 

Reactivity /V~. 

~b _ , -ml HDPE (H2S04) __j_ 1-L HDPE, FF (HN03) 

':b-- 1-L Amber (unpres) _f_ 1-L HDPE (HN03) 

__L 1-L HDPE (unpres) I S-DD t>tL HDf'£ (JJiAl>!V 
Fr 

Meter Type: lfp,;'h:r,. __ tl £z_ 
S/N: 

Calibration Date: 2-/ s---/ i ~ 
Dilution Required for Conductivity? fiJb 

MS/MSD Y ~)circle) EPA Split Samples Y {~(circle) 

Field Dup{!} N (circle) . . ·- Analyses 

Field Dup Sample ID fli l~ · j ~· - i I -[2lY5/t.{ ( ~ It .ll 

Rev 1, Jan 2014 SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

tvu .t , - ; ,;;:A 
? Jc; lt L; 

I ,, !i .-l 
i ;.:.., '/~J 

-
Weather . ,, , .J l / /i / -:\ 

~[).(Hy t[Dwo/ 1 CD ICX l z5vF;J 
3. Well Purging ' { 

Dep~ Pu~e Pu~e 

ERM 

2. Description 

Description (Well Con.diti~J\Evidence ofTampering): 

~a9t:t 
Total Well Dept( ~ 
Screen Interval .:_;----; {) i (r,4tc-C:," 
Static Water Depth {J, D"3 ; b~e \ \ S ':f 
Measuring Point ~f[,/',. ,,vv-lk 
Sample Tubing Intake Depth ' {, c;· t {,,ft..c, = 

to Rate Vol Temp Cond DO ORP Turb 
Time Water (mUmin) (qal) (°C) (mS/cm) (mq/L) pH (MV) (NTU) 

. 

Additional Remarks 

Rev 1, Jan 2014 

Remarks 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID Hw-{S/.+-
4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos 1<!9 (circle) 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement 

pH test strip (s.u.) .5 
Cl2 test strip (mg/L) 0 
LR Result (mg/L) O.o I 
HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

5. Sample Description 

cJ.e-or Color 

Turbidity ~t~kl-
Solids 

DATE 

Dilution --

lfj.l):J1r12__, 

Sample ID/Time Mi~-~ lSk0l-Q2Pt;1~ @, g i;(p 
__1 ~L HOPE ( $bf Bottles Filled 

'3 40-ml VOA (HCI) _I 250-ml Amber (NH4CI) 

_l_ 125-ml HOPE [(NH4)2S04] j_ 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) £,7/a 
pH (s.u.) s-:1::,-v 
Conductivity (mS/cm) ~L, l 
DO (mg/L) Q.bO 
ORP (mV) -3:.-, 1 
Turbidity (NTU) ~.:z 
7. QC Samples 

MS/MSD Y @::lccie) 
Field Dup Y N circle) 

Field Dup Sample ID 

Rev 1, Jan 2014 

ERM 

2-1£/tL/ . 

Cyanide Analysis 

pH adjustment req {J)! N (circle) 

# drops NaOH to bring pH>12 I O 0 
Initial Cl2 check Pos ~(circle) 

# of drops NaAs02 reqd. 

Observations (Precipitate, color) 

~ff-,re P-rz.& C /. P' I Tl-??E" 

Cr(VI) Analysis 

pH of preserved sample: {p.5 

Sheen ~ 

Odor t,v.,1,-.€_ 

Reactivity ,~ 
1_2~ 

.e6tf-ml HOPE (H2S04) j_ 1-L HOPE, FF (HN03) 

"'5:?1. 1-L Amber (unpres) _l 1-L HOPE (HN03) 

_J_ 1-L HOPE (unpres) ) ~Lff[41£ PF 
I 

(AJ,JJH) 
~ 

Meter Type: ~V"';~~ iJ;;2 
S/N: 

Calibration Date: '2-{ r~l "(_f 

Dilution Required for Conductivity?~ 

EPA Split Samples Y /@ircle) 

Analyses 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

M~~p::;B WELL ID 

DATE :Ji:;: 1 l~ 
Begin Sampling Time l's5'6 
End Sampling Time 

ERM Samplers 
1:f1r 'T ,lvw.i f,. L. {l,1e,a( .. 

EPA Oversight 
.__,, 

Weather 

Cn)d ~( + l y· C kJ,!I' 1 f?-lYF> 
3. Well Purging { 

. ~ ~ 

Depth Purge Purge 
to Rate Vol Temp Cond 

Time Water (mUmin\ /aal\ /OC) /mS/cm\ 

12~-) //,,"11;5 e::::::An {),<J.. 1,Dn LJ4,5 
izg,q r ~-(Ji,. .... S'NJ (..z_. 7.5.t1 ':::,,/).5 
i 2L/i (o,2} ~DI) J,/,,-, '1,ct,, t;3J 
\'21¥5 l ,,,.2 

1/)1'::> sPir-') z_,r) <A '"I'"' .J .. i;;:, 5'4<.i 
i't!H'A ,V:,:-z,2 5'el') 2J-/ ~.41 6·~-,i 
i·?~~ 7.;3'4 5Dn ?,</... ~ ·--""? •. ~:';> 

t9·-, "-' 'i>.L) 

125'4 ' ·zj In'. o Q:y) 2 2._ ~. '~,11) t;s.J./ 
j'L,t:;7 l,,_2,</., ~ 2,,&? '1§8'2 "":q_5 ~--" 

l:21~ l1:~9,,. -~~ c/1) ~.'12, ;"S:5' 
1-.,l>\~ :,u /_ 'ZQ- I )Mir.>9JD L/.i../ q ,'f'l .. 5'574 
/'l,rL. 0.~b ~D Its< '7 .. 21 ?{i) ~ D . - , 

Additional Remarks 

Rev 1, Jan 2014 

ERM 

2. Description 

Desoriptioo (Wel;~iideoce of Tamperiog) 

Total Well Depth , 2-l I b"i:r1L--
Screen Interval i I -21 1 bit:G 
Static Water Depth ~5s·-.;bt"1Ym 1·~30 <j,. '.":> 1me ,r:,,-. 

Measuring Point ·tzz_c._., v~1;;('i~ 
Sample Tubing Intake Depth 

7 
l la 1 /qfue, 

DO ORP Turb 
/mall\ PH /MV\ /NTU\ Remarks 

f/3-.C[) 5'.~5 +9.,5 lW1 
i)i/)l', 5'-2.9 t-l,Z. '!:fZq 
/),{)n £.2.<S ,.j...zc1 t!/7,'7 
f),m ;;1,2'?, +-It./ I'{,'< 
/}DD ,;',?<'.J ... , .. ;, if\).,. 
f.J.VD 5.3b f) 1q·7 

ti.DO 
r., ,,, • 
:,) I :_, ( --L Ill~ 

tJ,ro s:~z 
f),f:D $~32 
(.) ,tt) s:5,2 
F).1:,(:, ···,,,,,4 ~,:> 

.... ;; 
-ll 
-ii 
·-12.. 

i2c .. 
iz..7 
/'~2.. 
/3T1 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID Hw-1 5 13 
4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos / 6} (circle) 

# of 5-mg NH4CI aliquots reqd. ___ _ 

Field Chlorine Measurement 

pH test strip (s.u.) 

Clz test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

5 
0 

0.00 

Observations (Yellow color, pink color fades) 

5. Sample Description 

Color ~, .--... 

Turbid it~ 

Solids__,/ 

Dilution 

DATE 

·;:F 
Sample ID/Time ,MW-jS-f?>-lli-b2b;5"1L{ Q J~ 

1 ~. m#= 
Bottles Filled _ 280'-ml HOPE (N!!A802) 

3 40-ml VOA (HCI) _f_ 250-ml Amber (NH4CI) 

_J_ 125-ml HOPE [(NH4)2S04] J:_ 250-ml HOPE 

6. Water Quality Parameters 

Temp (°C) 1,Z.f 
pH (s.u.) 6,3L{ 
Conductivity (mS/cm) !:i"/a ,t) 
DO (mg/L) D-DQ 
ORP (mV) -12=, 
Turbidity (NTU) t '3,Q 
7. QC Samples 

MS/MSD Y t@ircle) 

Field Dup Y ~ircle) 

(FF unpres 2/3-full) 

Field Dup Sample ID _______ _ 

Rev 1, Jan 2014 

ERM 

Cyanide Analysis 

pH adjustment req cl) N (circle) 

# drops Na OH to bring pH>12 · 5 0 

Initial Clz check Pos / ~(circle) 

# of drops NaAs02 reqd. ___ _ 

Observations (Precipitate, color.L 
t<J fh (6 y (Z-/:;l- Ip f ~ re:::, J ~ L- u-8 1' ~tr' l-ni-1 

Cr(VI) Analysis 

pH of preserved sample: _ _,,U=---

Sheen 

Odor 

Reactivity 

L 2Sl) 
"00<Y-ml HOPE (H2S04) 

_Z_ 1-L Amber (unpres) 

~ 1-L HOPE (unpres) 

__l_ 1-L HOPE, FF (HN03) 

_j_ 1-L HOPE (HN03) 

l 5l£>r4- t!-J:11e: FF-p ' 

Meter Type: th,\i-;k l(5:"'2_, 
S/N: 

Calibration Date: ?is-{11 
Dilution Required for Conauctrvity? AJc; 

EPA Split Samples v@circle) 

Analyses ______________ _ 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID lvlW-1'1 
DATE ~-, {t-;-t1'-f 
Begin Sampling Time i'-?L2 
End Sampling Time l6L,~) 
ERM Samplers ·-~r H,-.1,1,vi,:i. IL- i~~_cct<. 

~ ( EPA Oversight 

Weather . , l ( 
{i)Milvclcu.lv , co [:i . (;D('Fl 

3. Well Purging/ . V I -
Depth Purge Purge 

to Rate Vol Temp Cond 
Time , , , Water (mUmin) (Aal) (OC) (mS/cm) 

.-i~ Lis~ t!Sen <{J.l-{ II i/is >lco 
11~./ .. t.;S( L ,_::, .r.:;F'J(') f),~ l l,44 )/Dt: 
l4r:::;i.. L Cfl. 0FJO LZ }'2/·/t..f "}lcr1 
1tli:;', 1~ --~ 41n f1J1i r> ~,x / ,L • ">IDD .. . 

t.//1)Tl ~) ezo 12\u i5br· ':>lt':T') 

J.5zy;:_ t.J in() Qf) 2/-t 1'2,/i;, 1 >{DD 
f5'J'}c? it1."n ~ lJ/~ i1iJq '> ('l't1 -- . ~ V ' ~ 

Additional Remarks 

Rev 1, Jan 2014 

ERM 

2. Description 

Oeso,iptioo (Well ~· Evideoce of Tampe,iog) 

Total Well Oep1 '21J I /,j,cc 
Screen Interval 1t~Zt 1h:h1'. 
Static Water Depth ~J~l'H .. ,. Time jt[Lf:; 
Measuring Point -t"'c v'(l:,d~ k ··-'( 

Sample Tubing Intake Depth [c.;-'i k/r.r:,, 

DO 
(mA/L) pH 

38b 'l-~ n \· , 

t ,7/1 llf1 
l}i~ (,,49, 
UD2 'HS 
/),tt::: ~~·,'/.~ 
l\~D t,92. 
{),DO b,41' 

' 

ORP 
(MV) 

-IK~ 
~21.::. 
··23D 
-23(., 
··2H<i 
-24K 
.. 2.53. 

Turb 
(NTU) 

/b2 
s-,-v,i 
)r..<J 
I I, 'J 
~.S( 

tJ,O 
!J~O 

Remarks 

I 

{ ' . ./)jf,/J MS'/l'.M :::. /.5-J.., ( {0; 
'-" 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID MKJ-l7 
4. Field Preservation I Field Measurements 

HM Analysis 

Initial Cb check Pos / e .tir?le) 

# of 5-mg NH4CI aliquots reqd. ___ _ 

Field Chlorine Measurement 

pH test strip (s.u.) 

Cb test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

co 

0 
Q, f I 

Observations (Yellow color, pink color fades) 

5. Sample Description J 
Color c~eC\ C 

Dilution 

DATE 

Tur_bidity t~,,~.A ~ 
Solids -~ 

Sample ID/Time MkHI--m-o~~ @ .. Jff.?3 
Bottles Filled _t ~L HOPE (= 
_;2 40-ml VOA (HCI) _\ 250-ml Amber (NH4CI) 

_L 125-ml HOPE [(NH4)2S04] _l_ 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) JZ,14 
pH (s.u.) 

Conductivity (mS/cm) -~/~5~~ .... ~---
DO (mg/L) Q•CQ 
ORP (mV) -2£'""3 

OD Turbidity (NTU) 

7. QC Samples 

MS/MSD Y Scircle) 

Field Dup Y~circle) 

Field Dup Sample ID _______ _ 

Rev 1, Jan 2014 

ERM 

Cyanide Analysis 

pH adjustment req Y (w (circle) 

# drops NaOH to bring pH>12 __ __. __ _ 

Initial Cb check Pos /~(circle) 

# of drops NaAs02 reqd. ___ _ 

Observations (Precipitate, color) 
(/J, lfJ rrz::_, 'f' ~ ZJ p 11/dc,E'.,) C-1/Z,8/ I $1+- c ot.,<h"? 

Cr(VI) Analysis 

pH of preserved sample: ~/~/ __ _ 

Sheen 

Odor 

Reactivity 

'2st, 
_\_ 5G0-ml HOPE (H2S04) 

$_ 1-L Amber (unpres) 

_j_ 1-L HOPE (unpres) 

Meter Type: l-/t>n/?iA_ l[t;;"z_ 
S/N: . 

Calibration Date: 2}5/{t-/ 
Dilution Required for Conductivity?'jiJ ye._,,? ( {/);:,j; 

EPA Split Samples Y &circle) 

Analyses ______________ _ 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID ntr DATE 

Begin Sampling Time ~~;.r 
End Sampling Time ), r- ~c-_) 
ERM Samplers ~I 0e.. 
EPA Oversight ~t;!:y[M <5&,~! vol 
Weather 

~.,J ·-{ ' v{ 0 ~ 
3. Well Purging 

Depth Purge Purge 
to Rate Vol Temp 

Time Water (mUmin) (aal) (OC) 

q:1.;c, Jt./.Oc; I /oo / \-W ;0.61] 

'ic;-6 IL/, or; lloO f \1,ul( 
{., '..c;3 ,-

l//·1~ f..0.t,~ llOO -1,vL, 
l-~b I I LI \'1~d'1 
'1 ·. c:,q c; I 1, t)C:, 
iD'·O'L. \\J \ / h 1·1.(1'; 

Additional Remarks 

Rev 1, Jan 2014 

Cond DO 
(mS/cm) (mall) 

(1-,,·7 Cj 1Jb 
t.S,b (),!) 

1 }t,·q c.., 6-0 
1/;, ,9, () ..0 

l!,fi f.} O·O 
<1h\ fl> Q,O 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

Total Well Depth ·1.Z 
Screen Interval t'ZjlZ.... 
Static Water Depth iLl,oo Time ~~·to 
Mea'"olog Polo! J:f, 01t 
Sample Tubing Intake Depth C;,1 ,-~ ~:\:kvv\ 

ORP Turb 
pH (MV\ (NTU) Remarks 

"1, /'Z. ,Z.'{ I c:;,, 
ClC{_,,:) .,_, , ~, ""' 

·1, 1,,1) '1,~\ 1'1,0 r J t),,J, A (c,~ 

1-~c; I 1-l \ \{i? v1 
1.~~0 ltr n-i 
·1:'.\~ le.is 8-,b 

! tJf; 

1,t{c: lo'3 'A.o 'v \\) . 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page2 

WELL ID 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos ~ircle) 

# of 5-mg NH4CI aliquots reqd. ___ _ 

Field Chlorine Measurement 

pH test strip (s.u.) 

Cl2 test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

,r).0 

Observations (Yellow color, pink color fades) 

5. Sample Descriptl<J..n 
1 

Color ~0~ 

Turbidity __,,'6._·-=CJ _____ _ 

Dilution __ 

Solids _.--_·_--·-_____ _ 

Sample ID/Time Mw-1~,.-Q\~Otl31~€ 1,t{o 
Bottles Filled 

_ 40-ml VOA (HCI) 

_ 125-ml HOPE [(NH4)2S04] 

6. Water Quality Parameters 

Temp (°C) \j .63 
pH (s.u.) ·:J , L,{() 

_ 250-ml HOPE (NaAs02) 

_ 250-ml Amber (NH4CI) 

_ 250,-ml HOPE 

(FF unpres 2/3-full) 

Conductivity (mS/cm) _12:~X-~o~,t'j~--
DO (mg/L) Q 0 
ORP (mV) \ LY-:, 
Turbidity (NTU) 8, C) 

7. QC Samples 

MS/MSD Y(;)circle) 

Field Dup Y @circle) 

Field Dup Sample ID _______ _ 

Rev 1, Jan 2014 

Cyanide Analysis 

pH adjustment req ~N (circle) 

# drops NaOH to bring pH>12 C:, 0 ;, y'" ) ?.-
Initial Cl2 check Pos ~ircle) 

# of drops NaAs02 reqd. ___ _ 

Observations (Precipitate, color) 

Cr(Vll Analysis 

pH of preserved sample: ~J._ ...... ·g"'----

Sheen 

Odor 

Reactivity 

_ 500-ml HOPE {H2S04) 

_ 1-L Amber (unpres) 

_ 1-L HOPE (unpres) 

Meter Type: ~\\:-.l\.. 
S/N: 

_ 1-L HOPE, FF (HN03) 

_ 1-L HOPE (HN03) 

Calibration Date: '2 (13//t/ 
Dilution Required for Conductivity? ,J / 

Ne 

ERM 

EPA Split Samplee N (circle) :t:'ie:::L- I) i~LA.r A:C Su 
Analyses ______________ _ 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

MW·-(~A WELL ID 

DATE 2lt1r= 
Begin Sampling Time g~ 
End Sampling Time ll~S 
ERM Samplers L,~~;t_ .. -k 
EPA Oversight ---&.~- .. i 

Weather 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

0~ 1, WvJ <f"~{!~~. 
Total Well Depth 14 ... 5' btr:,C-~ 'S+t 
Screen Interval c1 ~ ) ~ 'b·tc-Cc. 
Static Water Depth s,'"?,.o.'Jifrq:Jme [f)OD 

{~lei~J'1. (U\.k.+t.,;.,ub , ~4oer:: 
Measuring Point ·WC t h,~v+l 
Sample Tubing Intake Depth I~,. b~s.~ 

3. Well Purging I , v 
Depth Purge Purge 

to Rate Vol Temp 
Time Water (mUmin) (gal) (OC) 

r N:'¥-. '3/-f\ l'iSOt) l3.Bi 
lrtJ_ "Z..4'7 \~50 1.2..<l I 
ioD21 ·z4n \~en 123~ 
Jnlz. ·~.4l 1:iri11) 17,'\~ 

l0fS- ~ .. 41 {~ti) /5, tJ ( 

Additional Remarks 

Rev 1, Jan 2014 

, 

Cond DO 
(mS/cm) (mg/L) pH 

)feo.o FWD li~ 
")jt)()/1 0,,()/) 

"· 9<.t 
')• [lif)J::> 600 T.01. 
)IW,D {),OC 7<'ll'i 
> 10(),() /:J .. 00 7,07 

ORP Turb 
(MV\ (NTU) 

-zos 22,"l 
·-2.? I cl,() 
-2'-!? tJ,,() 

.. z.s-f V.b 
·-2~-('J Cl,. (r> 

Remarks 

('~.J 1·1 ( .~ (\Eh j~fi,j -
' ' V 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID Mw~-lsA 
4. Field Preservation I Field Measurements 

HAA Analysis 

Initial C'2 check Pos ,s (circle) 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement 

pH test strip (s.u.) (,J; 
Cl2 test strip (mg/L) (') 

LR Result (mg/L) Q,0?1 
HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

5. Sample Description l 
Color C ll\( 
Tur.bidity '\U:j ~~ l 
Solids 

DATE 

Dilution --

Sample ID/Time MW· i'tl:\-6l·-$ Z.l~N fozo 
Bottles Filled _ 250-ml HOPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)zS04] - 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) J 5 • Bl 
pH (s.u.) '7-D'l 
Conductivity (mS/cm) t,:Z l 
DO (mg/L) t2.tfD ·,, 

ORP (mV) -2~0 
Turbidity (NTU) Q,D 
7. QC Samples 

MS/MSD Y 'f};rcle) 
Field Dup Y N · ircle) 

Field Dup Sample ID 

s;goature ~· 

Rev 1, Jan 2014 

ERM 

2-ltLJ / I 4 
" 

Cyanide Analysis 

pH adjustment req G), N (circle) 

# drops NaOH to bring pH>12 qe) 

Initial C'2 check Pos / ~ (circle) 

# of drops NaAs02 reqd. 

Observations (Precipita~ .. color) 
t'-'..,1 /ffffi + l~ L U C... f> /2-(:::<.J F' I r ATl:::::: 

Cr(VI) Analysis 

1D. 5 pH of preserved sample: 

Sheen ..--
Odor ~l·~ 
Reactivity --
_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 1-L HOPE (unpres) 

Meter Type: H,,,;bo_L,(-Q__ 
S/N: 

Calibration Date: 2-/ 14} L '-/ 

Dilutio~ Required for Conductivity? Ye....s 

EPA Split Sampl~ N (circle) 

Analyses A1 \ 

I /Dv.);!!J 
"" .. Fr AA~ 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

~Mlli t~ ~-~B WELL ID 

DATE 2-lt~l1~ 
Begin Sampling Time f'2'--iD 
End Sampling Time 

~ ERM Samplers 

EPA Oversight 

L. .. - et--k 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

°j>rx( WW J- b=z cJ' 
~ .-- ·- '.h-bc ~e_t t '5*lAP Total Well Depth;::;,,?::> ~ .~ ~ 

Screen Interval 2-~-~Sih~-
Static Water Depth "2,S'Z.'bknme f·2y4 
Measuring Point 

Weather cJ~~lJ f {ia.Jlf 1,~ iwl. , --h-f,_. V\t:z'itl"'-
"-L/f?F 

I 

Sample Tubing Intake Depth 2>B r I ,\t:::Q 

3. Well Purging ( {_) ( 

Depth Purge Purge 
to Rate Vol Temp 

Time Water (mUmin) (qal) (OC) 

1'2.49 S'.2..2. 1-en {.? 1S:6g 
rzs-~ S:~r qf'lf, ·~LJ ~S:71) 
l?~L ~~\- ~~ 

IZfl /'i_, ~-· ·-'I':> .~, < 
17S-tq ,;:-~~ <2~0 ~.o /s;'i, 
i'~b2 •;-:iLf ~'!¥) '5.lo i;-,~ 
i~f'l~ 5'. ':$1,,, ~ 4.7- IS:81 -

Additional Remarks 

Rev 1, Jan 2014 

Cond DO 
(mS/cm) (mq/L) pH 

~L/,1 A-.14 ~,.,_ 
.. :-:,S 

t:l4:Z. A,t>i_ <l.:.;o 
~,; .9:. ff) ()F) CZ.2.s-
~Z..4 l'.).Oi ~2~ 
4.~4 @ .. &I ~.22 
~3 '<:. (J,f){) ~,.'21 

ORP 
(MV) 

... 4oi, 
rL/A7 
,-,t.itfr 
,...i.Jlb 
·-Lill 
-4(Yi 

Turb 
(NTU) 

1..4 
f.).b 
1'1.o 
().o 
(1() 

lJ.n 
' 

Remarks 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID /vt w-- 1.1(5 
4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos le (circle) 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement 

pH test strip (s.u.) 7, tJ 
Cl2 test strip (mg/L) 0 
LR Result (mg/L) 0,0 'l. 
HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

Dilution 

5. Sample Descriptir • 

Color C ,Un( Cbll\.ek ~'ts~ 
VivJ'1 I ow Turbidity 

Solids .~ 

DATE 

--

Sample ID/Time Mw-11 B -~ 01-021tN @, 1:;lO 
Bottles Filled _ 250-ml HOPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)2S04) - 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) lS.~9 
pH (s.u.) ~;2\ 
Conductivity (mS/cm) 9;~.~ 
DO (mg/L) ().DD 
ORP (mV) --4VS 
Turbidity (NTU) 0.0 
7. QC Samples 

MS/MSD Y ~tircle) 
Field Dup Y / ircle) 

Field Dup Sample ID 

ERM 

z_) 14 J,4 
V .. 

Cyanide Analysis 

pH adjustment req Yt@circle) 

# drops NaOH to bring pH>12 

Initial Ch check Pos t§)(circle) 

# of drops NaAs02 reqd. 

Observations (Precipitate, color) 

Cr(VI) Analysis 
( 

pH of preserved sample: ll.O 

Sheen -
Odor -
Reactivity -
_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 1-L HOPE (unpres) 

Meter Type: ~r;k>a_ L{: c;;z_ 
SIN: 

Calibration Date: z/t4lt'{ 
Dilution Required for Conductivity? .>Jo 

EPA Split Sample& N (circle) 

Analyses ,/!i \ \ 
' ' 

Slgoat"re~~- Dale_2-~/_L'-t_Lf LJ ___ _ 

Rev 1, Jan 2014 SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

~,t.J.,1.,0.~ WELL ID 

DATE ~t Begin Sampling Time 

End Sampling Time 

ERM Samplers ~\-(r,-\ 
EPA Oversight -
Weather Wo~ \-~o t, 
3. Well Purging 

Depth Purge Purge 
to Rate Vol Temp 

Time Water (mUmin) (Qal) (OC) 

\2.'..if.,_, \1l,\~ \" (P .:;i,J \" :'6€ 
\·~:\·i \ 3, 16 llOD 1- j'f),tb 

,, 
llou Jy:7~?:,1 \, ,,tt, ' '?,-~ ,'-::I 

1·1.\t1, \1Dn lf,< 1r1-.1h 
\'~~in b I fttt, 
1·1·.-;t ·r'j I½ 1i,.-i.q 
\3:i6 ,v 's\ V <2). 110',t~ 

Additional Remarks 

Rev 1, Jan 2014 

Cond 
(mS/cm) 

·11, \ 
·1~t1 
,s,o 
"14,.:; 
1';,(.11 

·i-s.25 
-rii?6 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

Total Well Depth VJ:1.-1 
Screen Interval )"1-l, 
Static Water Depth l3i!~ Time \3; 03 
Measuring Point f-.L,vYl ~~ )c.-

Sample Tubing Intake Depth \~ 

DO ORP Turb 
(mQ/L) pH (MV) (NTU) Remarks 

1.,.l,."" ·1,3D -Ll, (}\.b ~I A\Jtu r:I ui ,A.11 ei-rl')~ 

I -~ \ k.11lfo -b'b 
l I 1'1 b,;1 -~.::..::; 

C),.bC t,..,1.£, - -
~1;10 

0,0 b/l..3 -ht:; 
O,D ~.·c3 .. Hb 
0-.o 0,l1 -\n 

i i::,f:> 

l-J 1•'1 
it./.b 
117_, 
,.t/ 

I -, ,\ 

ct~. 1 . I l,J I ' I(:) C,:,-, {C,V" 
I 

-...{ ,v 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page2 

WELL ID 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos /@ (circle) 

DATE 

# of 5-mg NH4CI aliquots reqd. ___ _ 

Field Chlorine Measurement 
J _' (.) pH test strip (s.u.) ~ 

Cl2 test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

C.>,b 

_,_-

Observations (Yellow color, pink color fades) 

C 1/ 
. Ll.»""1 

5. Sample Description . 

Color c. {&"Y' 'f'-L~ DP lvv· 
Turbidity 

Solids 

Dilution-=::.:.. 

Sample ID/Time 

Bottles Filled 

_ 40-ml VOA (HCI) 

_ 250-ml HOPE (NaAs02) 

_ 250-ml Amber (NH4CI) 

_ 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp(°C) la,(V(' 
pH (s.u.) ~ (LL 
Conductivity (mS/cm) :1 ~ ,6 
DO (mg/L) ~<)_·,_O __ _ 

ORP (mV) -\\ \ 
< 

Turbidity (NTU) -'~·~'~--
7. QC Samples 

\ l I 

Cyanide Analysis 

pH adjustment req (i) N (circle) 

# drops NaOH to bring pH:~; / t.9 tJ 
Initial Cl2 check Pos / @(circle) 

# of drops NaAs02 reqd. ___ _ 

Observations (Precipitate, color) 

ERM 

W/./-tiE 'f122op1r.4.1E /lLt-'c 1 ,.,.,.,.,1 ... 
J ~v -

I -,ZCCIP/TA-'"'jc; 
Cr(VI) Analysis a, 

0 pH of preserved sample: -f-++· __ _ 

Sheen 

Odor 

Reactivity 

_ 500-ml HOPE (H2S04) 

_ 1-L Amber (unpres) 

_ 1-L HOPE (unpres) 

_ 1-L HOPE, FF (HN03) 

_ 1-L HOPE (HN03) 

Meter Type: ~e-v\b(.\. 
S/N: 

Calibration Date: \\~\ \ 1{ . 
Dilution Required for Conductivity? f./ 

0 

MS/MSD Y /~circle) EPA Split Samples Y @circle) 

Field Dup Y t@ircle) Analyses ______________ _ 

Field Dup Sample ID _______ _ 

Rev 1, Jan 2014 SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID 

DATE 

/\.{w c'" w ~ 
\l21(111 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather y' c,._..s-k½ 

3. Well Purging 

Depth 
to 

Time Water 

,, . 

Additional Remarks 

Rev 1, Jan 2014 

Purge 
Rate 

/mUmin) 

Purge 
Vol 
(Qal\ 

Temp Cond DO 
/°C) /mS/cm) /mall\ 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): . 

~\ ~ M,.vJ -w ~ ~ l-1.l(' ,, -~ S-t h: ... JL""-f -
t ·4 ,, I ~ ~ ~ , , · 

/ le\){)'~ 1 .-IA~ , ·7D( ,:::'.. 'i ( t,l,(,\~ J ~ t ~ 

Total Well Depth _>_2-__ _ 
Screen Interval l"l - VJ bc:11 ,; 
Static Water Depth \ ) t "I '> Time ( -~ 0 rt 
Measuring Point W 'f :--vlL. -Co c.... 

Sample Tubing Intake Depth -;:,_ ~ C...\ b t' i O'""-' 7"0 C. -· 

PH 
ORP 
/MV) 

Turb 
/NTU) Remarks 

/ l:. le 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID M.lv·- -z_.o'(; 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos / ~9) (circle) 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement ~ r 
pH test strip (s.u.) ·FY ~, 5 

Cb test strip (mg/L) D 
LR Result (mg/L) 0\ /t..{ 
HR Result (mg/L) Dilution 

Observations (Yellow color, pink color fades) 

5. Sample Description 

Color c·\t':'fA.J 
Turbidity 

• l I .\ :2 i J "'-· 
Solids N,:;~ 

Sample ID/Time I ('S! p '1. l~~'Z 

DATE 

--

Bottles Filled "'t.- 250-ml HOPE (NaAs02) 

"'.7 40-ml VOA (HCI) __i_ 250-ml Amber (NH4CI) 

__J,._ 125-ml HOPE [(NH4)zS04) _I_ 250-mLHOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters i 
Temp (°C) ( l\-, <'(, 
pH (s.u.) ~-- ~~ 
Conductivity (mS/cm) ~ \~ 
DO (mg/L) t),l" 

-+b?' ORP (mV) 

Turbidity (NTU) /2~3 
7. QC Samples 

MS/MSD Y /~ircle) 

Field Dup Y t@circle) 

Field Dup Sample ID 

Rev 1, Jan 2014 

ERM 

1L~1/1r., 

Cyanide Analysis 

pH adjustment req {]), N (circle) c:~,tt,,( 
# drops NaOH to bring pH>12 >t De> 

I (. S" 
Initial Cl2 check Pos / ~ (circle) 

pµ 
# of drops NaAs02 reqd. 

Observations (Precipitate, color) 

i L 1AE' C~Lu's:.- (IN ~(l, ~ E-(41 &b. 
t-0TTl,t) 

Cr(VI) Analysis 

pH of preserved sample: /v.o 
\s l., \.A -t, C-0-1.-0 (L 

Sheen /Jb 
Odor No 
Reactivity '.)- ti v"c'_ {'' £ _.:_Je,,J' 1.J-< fc· <~1\.-Ct: ... 

I _ 500-ml HOPE (H2S04) _\_ 1-L HOPE, FF (HN03) 

!Jo_ 1-L Amber (unpres) + 1-L HOPE (HN03) 

_]_ 1-L HOPE (unpres) 

Meter Type: tfu ... ,: l"> ., vl- SL 
S/N: pl .. V\J_, ~ IS 't9. <, 
Calibration Date: I/ { l/ tl[ 
Dilution Required for Conductivity? Ye c, , 1 

EPA Split Samples Y@circle) 

Analyses 

Date _1.,-+-, [--'-·21~/_1__,':t'----

( I ID . 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM SamC,ers ;. ; ·Je;.L,.~c:/ 
EPA Oversight ~···· 

~.(¼J1 ~ Weather 

3. Well Purging 

Depth 
to 

Time Water 

Purge 
Rate 

(mUmin) 

GOO , 

t"oO 

\ 

Additional Remarks 

( 

Purge 
Vol,,, Temp Cond 
(dal)'· ' (°C) · (mS/cm) 

,,.t,\ , ...... 

, .. ... 

ERM 

. 2. Description 

'·, · , • Description (Well Condition,' E~ibenc~ ~f Tampering): 

Total Well Depth ~c;-b 
Screen Interval -/ · -5 
Static Water Depth ,t, Time /4, d (J 

Measuring Point ,___'-_""S_,_,.,~'-''<k"-'--------
Sample Tubing Intake Depth --1~ .. -'-· .. ____ _ 

DO ORP Turb 
(ma/L) pH (MV) INTU) Remarks 

{,J.I f lnA,v.U u~ 

U•O 

r,.o 
() .o )_ ·, 

() .o 
I 

\·:·· 

f ·~ 

., ' 
,• c•I I 

--~C~· p?-,(lt¾k.- t-'\0-YV\-,1-\-bUc;[~ e_)~~~-b 
I' ' 

Rev 1, Jan 2014 SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page2 

WELL ID 

4. Field Preservation I Field Measurements 

HM Analysis 

Initial% check Pos lllii(cir~I;)· 

# of 5-mg NH4CI aliquots rin@'.· ' .,. 
.. ·, \ w' --, .---

\ ' : ~ ' 

I ·'-

Field Chlorine Measurement • .(: '.,, • ' ' 

pH test strip (s.u.) ro.·~o 
C'2 test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) Dilution __ 

Observations (Ye,llow colo'r, prql< qqlor facjes.)1 
( j \} • 'i ., \ ' • 

.. 
'' 

5. Sample Description ' '. ) i ,! , .. 
'. 

Color ==-=------,-.. ~ ,:i,,0· : \",~,' 
Turbidity 1c..--=-'G".<--------,\' .. , ... . . , 1 

I -' ~ J .l \ / I I 

Solids ------ ... · , ·, , , ,, ,. ,. • 

Sample ID/Time 't'\W-L{A O\r o'l..0~{~€ /~}l <;'.·
1
; ,.·· 

Bottles Filled _ 250-ml HOPE (NaAs02) 

_ 40-ml VOA (HCI) 

_ 125-ml HOPE [(NH4)zS04] 

6. Water Quality Parameters 

Temp(°C) ltA,(O 
\ 

_ 250-ml Amber (NH4CI) 

_ 250-ml HOPE 

(FF unpres 2/3-full) 

pH (s.u.) 0 • 01-
Conductivity (mS/cm) t5 \< () 
DO (mg/L) 0 • 0 
ORP (mV) _-_t,_'1 __ _ 

I}_ ,,t Turbidity (NTU) =i,, ~ 

7. QC Samples 

MS/MSD Y /~circle) 

Field Dup Y ~circle) 

Field Dup Sample ID _______ _ 

. ' 
... • . \ '"-• r l ..., .• 

~ i , ', ',I, r •, , 

Signature __ , _C--,_· ---~~-,_-_· .... ,,.---_., _-_· -_-__ --_

1 

_____ _ 

Rev 1, Jan 2014 

' f ' ; ~~. 

Cyanide Analysis 

pH adjustment req Y / N (circle) 

# drops NaOH to bring pH~11 • ., 061'~±H j,1.. 
Initial C'2 check ':, Po~ '@}fircle) 

# of drops NaAs02 reqtl. - ', 
. (, ~i' ... ,, 

Observations (Precipitate, color) 

Cr(VI) Analysis 

pH of preserved sample: 

'. 1, 

. ,, 

,1..·, j • t I ' ! J • 
,, .. l ,1 

, '', ,' ) ·, ::: , i I 

•, 
•.i 

1; 

Sheen • ·~,: \· r. ,..f -:--\·.~, _:: ~-,-,--'-'~'·.,__ __ I 

Odor • ~· \ • . I I --!',,~-~~~--

.~~activity o.·.,, ~ ~___.t,...-,,,:..··.· .... .- ------''·'-: ,.,.,_-~, 

, t,), l I,., ti,t ),/ 
,' •.-,'' 

, I 

_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) 

_ 1-L HOPE (unpres) 

_ 1-L HOPE (HN03) 

Meter Type: HQ.-~~ 
S/N: I 
Calibration Date:1.,_,\i, f U., 
Dilution Required for Conductivity?}/, 

EPA Split Samples v8(circle) 

Analyses ________________ _ 

I (' '\,' ) ,; 

D~-~-:r~~-P~-· __ ·JV 

~ ' I 
< 

ERM 

' .• : . t ' 
/,'•; ', 

;!, I j ; .~ ', 

'./ 

.·.t -~.: !., f 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID M~-SA 
DATE 4-~1'" Begin Sampling Time \\: ~ 
End Sampling Time 

~i~ ERM Samplers 

EPA Oversight 

Weather 
~,(~~ 

3. Well Purging 

Depth Purge Purge 
to Rate Vol Temp 

Time Water /mUmin) /qal) (OC) 

;1:.~i Ir, <t!; ~ 0,,J \ '7, :l~ 
lb 3~ 

/ 

(ht::' /{11 
t t- ~i. I ~o J'-t to~ 
/1:lf 4 //AO I c; :'\l 
11.:<1~ ' r1 ,:::; 1c;:S \ 
I\,~\ \V ' /~ .c, I~ \2 

L ·,' 

• 1' r "I 

I 

' .. 
'· 

Additional Remarks 

Rev 1, Jan 2014 

ERM 

2. Description 
' ' • i f • : ' Description (Well Conditio~, ·Evfdence'oi Tampering): 

Cond 
/mS/cm) 

£1,1-
8t/.9J 
«ni .. c:; 
'i,3a., 
9,i ~'l 
'e,t,...o 

' 

~r;vJ_ -r1/~ I /\.fa ( o~u. 

Total Well Depth ,it,, ~/l 
Screen Interval r,-'('E, 
Static Water Depth I /) • ~ Time I( : ~s 
Measuring Point t::j' V'-\. ~.\-:\u"""" 
Sample Tubing Intake Depth J~ '$~.~L ~ 

DO ORP Turb 
(mall) . pH (MV) /NTU) Remarks 

1-1..:L 1,'lf --\~8 1b .. ~ 
d~tf b,t:J'I -Iba 'o1/I 
0 .. 0 1 lhjt:; -11~ '31.$ 
0,0 (,,..,.,t; -l1:t ~Jt&/ 
o .. n b.4/t/ --11"l.. \~'2-, 

C, .o b~<µ; -~··\\'' ·CJ~?,., 
.,'· t·· ~ ·~ '·' ... 

('J()I JOh.J • ~v-~• <. .,A,,. 
" I "'-' 

110,,, .... 1,1.~ 
-, ' .~ 

} 

~yl ... \ ) . ' .. ,,..~ t ·• • • ·.· J ' 

~, .. J 
) 

,,\) 

,, .. 
r ~ , .. l ,. '' 

'., . 
'.' 

' .. 

.,,u 

'~ 
f 

,, 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID 

4. Field Preservation '/Field Me~sJrements' ·; . 

HAA Analysis 

Initial Cl2 check Pos. / ~ -~ci'rde) 

# of 5-mg Nt,~CI ~liqµots reqd. ~.' • · 

t i I f 

Field Chlorine'Measu'retiien( .. •.' ', .. 
pH test strip (s.u.) 

Cl2 test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

5 , 
\, .. ,. ., 

0 
0.dl> 

\l: 

DATE 

! ll, 1, •, ,•• '; I 'i 

Dilution __ 

,) '' 

. . . . ~ •.. ,• 
I• • 

\ " 
'·· 

I 

: ··, . : i. 
Cyanide Analysis 

pH adjustment req (:J/N ·(circle) 

# drops NaOH to bri.ng pH>~2 · · So_ 
Initial Cl2 check . P6s 1e(circle) 

# of drops NaAs02 reqd. \ ,.. ., . 
' : 

Observations (Precipitate, color) 
' . •' < ... '.~: 

Cr{VI} Analysis 

pH of preserved sample: / D , D 
•, .. ' \ .. 

{ ·. 
fj , , 1 

'. 

ERM 

• I 
.,L 

\ '~ ' ,. . •. :· , ·;, 
I! J 

,. I " '1 '~ I 

,; ~ \ ) 

Bottles Filled 

_ 40-ml VOA (HCI) 

_ 125-ml HOPE [(NH4)2S04] 

_ 250-ml HOPE (NaAs02) 

_ 250-ml Amber (NH4CI) 

_ 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) { S \ tt_. 
pH (s.u.) b. Jt::; 
Conductivity (mS/cm) -='fSZ,'""""'--0:...._ __ _ 

DO (mg/L) o~ .. Q--,---__ 
ORP(mV) -~\1_\ __ 
Turbidity (NTU) -~+-·~1~---
7. QC Samples 

MS/MSD Y /~(circle) 

Field Dup Y te):ircle) 

Field Dup Sample ID _______ _ 

Signatur{_-,,_~-----~ __ &_·_-_.··....,· . ..,._~_-_--_______ _ 

Rev 1, Jan 2014 

s_,h13,en 

,Olilor 
: ,,1 .. , 1,. \)·., 

Reactivity, •, t.,, 
.... 1 t .1 

\,t :·;\ 1,J\ . ,--
;• 

·, ' 

" ~ ' ' 

_ 500-ml HOPE (H2S04) 

_ 1-L Amber (unpres) 

_ 1-L HOPE (unpres) 

Meter Type: ~~ fa>°' 
SIN: 

~ ' . 

' ' 
I• 

_ 1-L HOPE, FF (HN03) 

_ 1-L HOPE (HN03) 

!:'y.1,' 

Calibration Date: 1.., t°' \ l i 
Dilution Required for Conductivity? tJ b 

EPA Split Samples Y6'circle) 

Analyses _______________ _ 

Date ri{'\~ ( '{ 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

~w-'7 WELL ID 

DATE Z:-\1i I~ ' ( ' 
Begin Sampling Time Q\~~5 
End Sampling Time 

ERM Samplers . ' ·~:~~v& EPA Oversight 

Weather Ck,v~ \, 'it>> 
3. Well Purging t· •.• 

i 

Depth Purge Purge 
to Rate Vol Temp 

Time Water (mUmin) (aal) (OC) 

td•C)() 14\10 Goo ~tJ r¼z. 
Jo',~ ~.1n I { t 6 ILi .(?~ 

-
111~&1 I~ I.< .I'\ 
lttJ~(( /t::,~1li. 
,n:14 ,~tt, 
··,1:11 \11 ' 1(,.ti • 

I 

... .. i. 

' i, ! . ' 

Additional Remarks 

Rev 1, Jan 2014 

\ .. 

Cond 
(mS/cm) 

's~r'/ 
art~ 
1<,l. 
'JJn.('l 
~,.,,1 

1..(A.' 

l l ; ' i 

ERM 

, 2. Description 

'' i 'd'escription (Well Condition, Evlcie·~c~ ·of Tampering): 

~~(/Jo /4elc 

' 

DO 
(mq/L) 

{ft11/ 
().r) 

O•O 
~.o 
/'LA 

,,./,t) 
-

Total Well Depth 'f:hc? 
Screen Interval ::z ... 11 
Static yvater Depth 1"6i Time 1n(2 
Measuring Point /::J,. StQL 
Sample Tubing Intake Depth ~ 1 off kl.1" j_ .f ()\.,y\_ 

·' 

ORP Turb 
pH (MV) (NTU) Remarks 

~.7t;/ -IL/7 1't.,1 fJ Jn1,_,,,Al, r11~ 
I 

--fr6Z., k.-i«; 
b,1b ... ,10 
1.0 l -'1~1 
1,t>~ ~U)I.,{ 
t-i,f,~ .. t,t'1 

; \ '.. t 

1,1 
A~I 
(J,I) 

/J·O 
·":cl ... : ... , }· '. 

! 

\ 
I . 

., i 

f ' ~ ' 

., 

\., 

1,,: \ 

' 

' 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

ERM 

WELL ID r'HJ-{p DATE ~b(1~ ·>, "1 i• I ,, 
4. Field Preservation I Field Measurements 

.. ,1 ~, ? i -·. ii ,, : \ .i 

HAA Analysis ; , . • , 

Initial C'2 check Pos~ctr~!e),:· , 

# of 5-mg NH4CI aliquots reqd. ·- '· ' -~ ' .. ' ,., '· ',. , .-r, P 

.. 1 
Field Chlorin~ Measurement ,, I \ 

pH test MriB (s.u·.)" .. '; ''h{(J 

C'2 test strip (mg/L) G}· 0 
LR Result (mg/L) O, 00 
HR Result (mg/L) Dilution --
Observations (Yell9~~ql9_r, pi~l,,Gp,lor fade,s,)1 's: 

·, I ' .. '•.i' ,, ,. ' 
' .. 

/ ·, i~:/ . . . '\. .., 
• I .I,. 

5. Sample Description I .} 
~ f.) I , ,1 . ,, 

'I ·:,··· . ., 
Color 

,---- . ;,,, C: i' ,; 

o..,O Turbidity ' ., '. F·: .. '·>· • f'• . )"'', '., .f,,/ 4 4 

Solids - I ' • I I \' '.\ ~ l ' 

t",w-{;;i-ol.-<>Ui1C,t/ ~ I c,:ic;'' Sample ID/Time 
... 

Bottles Filled _ 250-ml HDPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HDPE [(NH4)2S04] - 250-ml HDPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) l ~1 l:'.l 
pH (s.u.) :] clh 
Conductivity (mS/cm) 'U,.. ( 
DO (mg/L) (2,C, 

ORP (mV) ..-1.,\"\ 
Turbidity (NTU) O·O 
7. QC Samples 

MS/MSD Y ~ircle) 

Field Dup Y 10circle) 

Field Dup Sample ID 

Rev 1, Jan 2014 

Cyanide Analysis ,. ' ~ \ ' . 
pH adjustment req (J) N (circle) 

# drops Na OH to bring. pH>12· uiJ· :;, .. ·"\ f{ \5 
Initial Cl2 check ",.· •Po~(drcle). 

# of drops NaAs02 reqd. ' ,\\ 
; ' /• ;: I·,, 

Observations (Precipitate, colo-6 

W ~ ~ k fvle..f •· +a e. 
Cr(VI} Analysis 

pH of preserved sample: f.7 
\,~~~/·, I\ ' . 

tt..' }l' '·:'' ; (', t • 1• ,., ·,•/; :•,,·\(·~ / f '' ' ' .. /' I ·- :-~ .')' '. •. 'h' ~} 1; :. \~: ' . ' ,. l )i,' i ~ ! ,, ' 
f .I,, .. \ ~~-' ::··, 

,, 
•. 

( } ' ... :·:1 ... ·., ;\ ;_) . ~- ! 
Sheen : 

I ~ : ~-~ ,, ',,/ ,':..• .. ,:l ._, 
•.\ ,J 

9d?r I. ~- .. :) \,'•, ~' \ t ~.' 
~ .. , '.,,. '. 
,RElpctivity 1 

....-:, .. 
',' ~ 1,, I 

• j .' •• • ~ I, ' ; 

' . 
_ 500-ml HDPE (H2S04) _ 1-L HOPE, FF (HNOa) 

_ 1-L Amber (unpres) _ 1-L HDPE (HN03) 

_ 1-L HDPE (unpres) 

Meter Type: µ.,.., 1::,..-. 
S/N: 

Calibration Date: "'1... l--, \ t '1 
Dilution Required for Conductivity? fv{CI 

EPA Split Samples 

Analyses 

Y /@ircle) 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID ?IW- 7 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Ch check Pos / ~ (circle) 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement 

pH test strip ( s. u.) 5,6' 
Cl2 test strip (mg/L) 0 

LR Result (mg/L) o.oo 
HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

/,Jv UJLO ,a. ( f-lANC,..E 

5. Sample Description 

Color PtJ CU-WfZ. 

Turbidity ~LE~R. 
Solids /J"O sot. u;:,5 

DATE 

Dilution --

Sample ID/Time nt,v-7 ... 0/-0lOlP/4 Ii) //2& 

Bottles Filled _ 250-ml HOPE (NaAs02) 

~ 40-ml VOA (HCI) _I_ 250-ml Amber (NH4CI) 

_I_ 125-ml HOPE [(NH4)2S04] \ 250-ml HOPE -
(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) I~. (j, Cf 

pH (s.u.) b ,3 I 
Conductivity (mS/cm) Li/£ 
DO (mg/L) (},2(b 

ORP(mV) -3 'iJ 7 

Turbidity (NTU) (!), 0 

7. QC Samples 

MS/MSD Y ~circle) 

Field Dup Y 0(circle) 

Field Dup Sample ID 

Sigoat"ce~ -A- -!I-I 

Rev 1, Jan 2014 

ERM 

2 Lli!. /It../ 

Cyanide Analysis 11+ 
pH adjustment req ';ff}t(i}(ci(cle) 
# drops NaOH to bring pH>12 -
Initial Cl2 check Pos / e (circle) 

# of drops NaAs02 reqd. 

Observations (Precipitate, color) 
/'1IL.~y' w/-11~ 'Prz-ectP t,A~ 

Cr(VI) Analysis 

pH of preserved sample: er. 3 

Sheen t,.10 s,-fEEN 

Odor t/ppt;.!.JfteABt.e. /f1JAe7Z-()f?/l 

Reactivity ~<)/Jc 

_ 500-ml HOPE (H2S04) _I_ 1-L HOPE, FF (HN03) 

i._ 1-L Amber (unpres) _l_ 1-L HOPE (HN03) 

_I_ 1-L HOPE (unpres) 

Meter Type: lfo12. Its.A t/-6'2. 
SIN: >/IIV <JN fl VC. 

Calibration Date: z./rs, /1"/ 
Dilution Required for Conductivity? yes 

EPA Split Samples Y t&;i)circle) 

Analyses 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID /'11,,d- 7-
DATE 2.LG/141 
Begin Sampling Time /02-h 
End Sampling Time ,~ "e . 
ERM Samplers i Am 1s.7c--,, J2.1e:-,A12-o 

' 
EPA Oversight A. 8&.ifl-D 
Weather OVl::/Z-CA.5, 

I Cf. r 
3. Well Purging 

Depth Purge Purge 
to Rate Vol Temp Cond 

Time Water /mUmin) /aan (OC) (mS/cm) 

/cJOI) /{},7(p GoO /2,0/g 7</, CR 
/()03 /().7~ F>OD JLJ,q z q5, 7 

I tJO(p /(), 7 7 /5,(iJq >too 
/()OC( /(), 7 7 /5 °J/A )/<JO 

/()/Z /0, 77 /5.'if 7 >100 
lt)/S /(), 77 /5,80 )/00 

/01'$ /0, 77 /S.7& >loo 
102( f().77 /~,75 >100 

IDZ. t./ lttJ.77 ' 
,~. 7'1 >100 

/0, 77 
l 

/5,(p o/ "'7100 J()2 7 

Additional Remarks 

Rev 1, Jan 2014 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

IV~I/..Jl'"'1 /tV (,JeLL. {2.~riovG1;;> 

Total Well Depth 2Z, 5C, Ft. 
Screen Interval 7i5-/7,5 
Static Water Depth /t), 7 3 Time CJ0(5L.j 

Measuring Point N1 SJD8' J ro (.,, 
Sample Tubing Intake Depth / l , 5 ~e-

DO ORP Turb 
(mall) PH /MV) /NTU\ Remarks 

o,70 rs, 3'-J -/71, /IJ, 5' 
i,n ~·c'Pw -2'!!5 I, cy 
2,(p(p 5.<11 ... 3es, 7 (),0 

Z.54 5,08 -3~ J o.o 
Z,3 '5 s.57 -38'2. 0,0 

z.ii '51'15 -38'1 0,0 

0. (i,7 5,'{0 1 ... ;'~~(e, 0 t'J 

0,3S S,J(p .. ~fS7 0,0 

0.2- 7 5,32 ~387 o.o 
{),2.(p S,5} -~87 o.o 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID tvlw ~ ~A 
DATE 'L( 1$.f /lj 
Begin Sampling Time 1·~ ~jJ 
End Sampling Time [4 L-{) 
ERM Samplers ~d l-- IL 
EPA Oversight ~~, e,"i,~ 

tj 

Weather Cl o'""JY 1 11,os ~ N..e.,°1 l 

3. Well Purging 

ERM 

2. Description 

Description (Well Cot1ditiC!n, Evidence 9t Tampering): 

~ +v.. G ~'1A. <t; , N () {- Io vl-1': tL 

Total Well Depth 'ZC .(:A- b ..\-v& 
Screen Interval 9 - l-'{ {..\-- ~ +c, l, 

Static Water Depth j.'tl Time l3LS 
Measuring Point ~ :Lik -C(1 (._., 

Sample Tubing Intake Depth tJ f.J: b+oc.-
~e . .;\\...__ ·%t:i.1v 

Depth Pa ' . q lAf'•~@ n, ·3 5· Pu ge Purge · · • 
to Rate Vol Temp Cond 

Time Water (mUmin) (Qal) roe) (mS/cm\ 

! 'l.,~1:; 01,~ 1- IS,l; (,<(J, < 
nLt-z ,q·.41 '1- Z.,.0DO IS, to /;"::).._-:} 

r1'-t1 er. 't + l<;AL G, '1-l:;, 
("1,<;'/') er~+ '7 1"r&el If fo.u1: b'+-t r; 
J-1$°"') 't'h+ c; /6. cPl CLb 
I ~4C;,, °l,~q b (b, IZ h '7_ C. 

/ 

Additional Remarks rlA,~W~ ~J ,f..-b 

Rev 1, Jan 2014 

DO 
(moll\ DH 

/,./ ,'1. t- C/i.<L 
{) .o (5 f~ ,:+{ 

fJ ,ou (~./,,7_ 

'"· 00 
6J',':} 

6.0e> 6,51-
DOO l .. <iC 

~~ 

ORP Turb 
(MV\ (NTU\ Remarks 

- [It.-{ /\.u ""Tv-rb~d)-L ~v.s.oecA-
-( t1-

l I 

O.o 
-/7& fl 0 

I ' I 

_,.-u 0,0 
'><,~ bl«\.ck:. Stlr uvy(...'~-· 
~ n,. r..... ;Al<-'L..-i--e-r bu.:. fr_p 

·~17. .. ) 
i u 

(),0 

-r·z.. 'i 0,. C) tJ 0 <d I-/ No f-t-.. t I,,.;--,,<, 
IIT<; 1 b (e 

b>;+-e.L@ ~« { Ocq_ f, 

; 

SOP USM-07 
US Magnesium RI/FS 

~f 

1-; 

~ 



Groundwater Sampling Form 
Page 2 

WELL ID f"'-L.J~ ~.~ 

4. Field Preservation I Field Measurements 

HM Analysis 

Initial Cl2 check Pos / & (circle) 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement Y,~)L 

pH test strip (s.u.) -v ~"s 
Cl2 test strip (mg/L) 0 
LR Result (mg/L) o. D 

HR Result (mg/L) -
Observations (Yellow color, pink color fades) 

5. Sample Description 

Color ~l0.~t: f_<{Llow 
Turbidity o µo 
Solids f-10 

Dilution 

Sample ID/Time (0,,[;J·-$A: ·- r:JJ - 01.Jtf;U-(e 

DATE 

--

l '1 '7-0 

Bottles Filled _ 250-ml HOPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CJ) 

_ 125-ml HOPE [(NH4)zS04] - 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters l 
Temp (°C) I I {v 
pH (s.u.) 6, 5' l 
Conductivity (mS/cm) b1-t 5 
DO (mg/L) CJ,6 
ORP (mV) -12.'1 

" 
Turbidity (NTU) Q 1r ~ I.A 4 fl:;'(....T 

ERM 

L,tl Cbl l '-1 

Cyanide Analysis 

pH adjustment req Qi N (circle) 

# drops NaOH to bring pH>12 / (;,,Q 

Initial Cl2 check Pos / ~(circle) 

# of drops NaAs02 reqd. 

Observations (Precipitate, color) k 
SL~) pttc~ i-h· 

Cr(Vll Analysis ofi 
pH of preserved sample: 5 

&~ ~ l'{,d ~ (¼.k 

Sheen J:::!._o 

Odor ~ ( A - r1-e.._ ? f -~~---a..>~.JI' 

Reactivity /Jo 

_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 1-L HOPE (unpres) 

Meter Type: 
bfo(l\ e. p,.. lA- r; l.., 

SIN: q lfVt 5f'-1 t,.\ 0 N¼\Jc_ 
Calibration Date:z/ I'& { / 'f 
Dilution Required for Conductivity? ,-J 0 

'/"'1 J/J-?"7~ 
7. QC Samples ·-rel~ ~t;J\i~ll, t-,\W- Cfj A - 'Z l " Dz L 'bi t.t ~l, 'l ..... 

MS/MSDz:§1 N (circle) EPA Split Samples Y ~ircle) 

Field Dup(y)t N (circle) Analyses 

Field Dup Sample ID MW· ic1 ~ I ( - 07.t~{ I..{ e, ( '-( l ( 

Slgoat"'e·~ i~~ vf ci,1 l;u Dat§_~---+-t--"'t)--L-_f ___ _ 

Rev 1, Jan 2014 SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID /v\_W - '1) 1> 
DATE 'z_, I 1 '7, { ·u, l 4 
Begin Sampling Time ~(~o~t;~5..,__ __ _ 
End Sampling Time I '3 I 5 
ERM Samplers t::,w L l L M 
EPA Oversight A-&( fi,0 "1') 
Weather 

S1All\vt"{ l 11.,b <;, 
3. Well Purging 

Depth Purge Purge 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

~ +'V\. b,,"'-'iS . rJ"' I" c~ ( ,:.,"'"' -k.~1 c'-"---1-
p f'e.,V :-C,v1 $ ty) 

Total Well Depth 4 O • 1--B . ~ 
Screen Interval 'Z..} - 3 l- ..( ~ l. <. (o"'-<_)"Fo·C-

Static Water Depth q. +--0 Time / o ·t..t + 
Measuring Point f-..J S:, J...L. I O <;'.< 

Sample Tubing Intake Depth .:&:c 55 1 bk 

to Rate Vol Temp Cond DO ORP Turb 
Time Water (mUmin) (Qal) (°C) (mS/cml /ma/L) pH (MV) INTU) 

u(q 
i l:°Zf1 I ~--q l 

1150 

Additional Remarks 

~ V\, ~,e.,. u ~.:~-e..r -\-= 

0W4~· Ti~ 

Rev 1, Jan 2014 

ytu~ b·~·~L 

--- i1~0 

Remarks 

' 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID Mw~~B 
4. Field Preservation I Field Measurements 

HAA Analysis 

Initial C'2 check Pos / @circle) 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement 

pH test strip (s.u.) "'1-

Cl2 test strip (mg/L) c) 

LR Result (mg/L) c). b 

DATE 

HR Result (mg/L) Dilution --·· --
Observations (Yellow color, pink color fades) 

N<-~-
5. Sample Description 

Color CL-er.:._.r 
Turbidity \f '.z (,~+-
Solids f.,. l o 

I 
Sample ID/Time~.1..J% ~~ O l - 0 Z.,l 4> I l.( l15u 
Bottles Filled _ 250-ml HOPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)2S04] - 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) l1-·L{ '3, 
pH (s.u.) 1-,°?'.) 
Conductivity (mS/cm) q~.'-\ 
DO (mg/L) 'l,, q '7 
ORP (mV) --7b~ 

o, 0 
..;,J ')° \..\ ~(4' C + ) 

Turbidity (NTU) f-)Q~ Cvv,..:, i-i:, ~f-

ERM 

·'l_. t l '7, l lY 

Cyanide Analysis 

pH adjustment req {!) N (circle) 

# drops NaOH to bring pH>12 [;° (J 
Initial Cl2 check Pos / ~(circle) 

# of drops NaAs02 reqd. 

Observations (Precipitate, color) 

lJ-) ""'\ +-e_,, \ ~.\- " 
Cr(VI) Analysis 

pH of preserved sample: 1D 

Sheen /Vo 
Odor fV { A -~ f ;· Cc\ {-e,.r 

Reactivity . /J1J 

_ 500-ml HOPE {H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 1-L HOPE (unpres) 

Meter Type: -\-\<> ~(b~ lA- ~ t.... 

SIN: el~ 4N l..\,D ,-; +w (., 
Calibration Date: -z..,( t4, ( I l( 
Dilution Required for Conductivity? ,.Jo 

7. QC Samples ""(7C~le "\.(Y~3\.J'-<'<.,'-".. ~ 
MS/MSD@N (circle) EPA Split Samples Y 1e)circle) 

Field Dup@N (circle) 

Field Dup Sample ID \i.W- 1::fl~ ,/ H- (fl..l1 t Y. 

Rev 1. Jan 2014 

Analyses 

@ tf <,1 

D~_~_[_ci_/_/~--

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID 

DATE 

Begin Sampling Time _q~~--+L/--iL\,-----
End Sampling Time _j_µ1 0 · 
ERM Samplers ;\ '< 1 ~~-(j~ 
EPA Oversight · AovoY\.'\sa,,-.J, 
Weather 

3. Well Purging 

Depth 
to 

\ I. ,,._/. ~· \ t ' \ .... ) : J 
• ( I< "7 I I 

Time Water 

Purge 
Rate 

(mUmin) 

/'l..00 
JOOO 

/0:tc; 

\v 

Additional Remarks 

Rev 1, Jan 2014 

Purge 
Vol 
(Qal) 

flJ 
;..c 
t/,o 
~ 

1,, ., 
rt 

Temp Cond 
(OC) (mS/cm) 

I ~,:-z,1 >J/00 
,~."'1 >, J ()0 

1'5,..-,1 llo!J 
Js./tJO >I~~ 
,~.r;; ') /()0 

11'<8 )roo 
11,~1 > (()0 

• ·, ~J 

.. 

ERM 

2. Description 

:. ' . ' Description (Well Condition, Evid~nceof Tampering): 

DO 
(mQ/L) 

1fzb 
L/. It 
l/.,j!) 

1sr 
1${ 
1,16 
1.1c, 

(,,o,0 c~~"'-\:~ lv'L" &,C.J"--

Total Well Depth ,Z,'~b 
Screen Interval l}t'l. -/ ~. L 

I~ "'I a~c,.,f Static Water Depth 7,·,,__ Time 1 "' _ 

Measuring Point --+-7',,""'f/__._', -~-''=· ~=U-"'{.,=------·-
Sample Tubing lntake

1

Depth _~/t..-+\~-----

ORP 
pH (MV) 

1:, ,,1 I s·1 
lP31 vz... 
b,13 :1 ·-. .,, 

(tJ,11 1,¼ 
~/JZ. 11 
h,1t /',' ,, 
~;i ft(':' 

Turb 
(NTU) Remarks 

ft:/6 ~...,iC:U#W t,., V (]\...I'"\_ 

{p'b.'{ c,,I vt.. JL, 
fyO ~ {~ .l°i,/1'.r 
d·cJ ' 

,.,, . 
o,o ''. 

, .o,(). .. ., ·". · 'J ' \:··· ~.o ' 

l, 

,. ,. \, 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page2 

WELL ID ft., O\ DATE 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos~circle) 

# of 5-mg NH4CI aliquots reqd. ____ _ 

Field Chlorine Measurement 

pH test strip (s.u.) (e · 0 
(). 0 Cl2 test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) Dilution __ 

Observations (Yellow color, pink color fades) 

't • '~ '. 
• ' ~ .. I 

';, .. < 
. t .. ! ' . ,, 

5. Sample Descripti~{I A}\' r. ·. ', 
Color ~ 

'·, • :~ ~' ' j 

Turbidity ,·: 

Solids -.......-- • it , , 

Sample ID/Time -v-i ... o Iv 0\ v Otolf,q e,Jo ~,4, i' 
• '. ~ !'. 

Bottles Filled 

_ 40-ml VOA (HCI) 

_ 125-ml HOPE [(NH4)2S04J 

_ 250-ml HOPE (NaAs02) 

_ 250-ml Amber (NH4CI) 

_ 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp {°C) \1,S1 
pH (s.u.) 

Conductivity (mS/cm) -~...__,t:;.._~,_ __ 

DO (mg/L) ~, 1<" 
It./ ORP (mV) 

Turbidity (NTU) -~a~1_0 __ _ 
7. QC Samples 

I I I 

Cyanide Analysis 

pH adjustment req © N :. (hir~le) 

#drops NaOH to bring pH>12 JOO .\-. pt\ 8 
Initial Cl2 check Pos ~circle) 

# of drops NaAs02 reqd. ____ _ 

Observations (Precipitate, color) 

:;J h~ ht 'y ve.uf ~t. 
Cr(VI) Analysis 

pH of preserved sample: __ B __ _ 

,",'• 

'Shhen 

'Od~F '.'•' 

. R~activity , , , , · 
I , , •.,',i, 

-.. 
'' 

~. I 1~' ,' ~· 1, J t, \,t J{' 

_ 500-ml HOPE (H2S04) 

_ 1-L Amber (unpres) 

_ 1-L HOPE (unpres) 

Meter Type: ~ ~bc::t 
S/N: 

,, 

_ 1-L HOPE, FF (HN03) 

_ 1-L HOPE (HN03) 

Calibration Date: -z,/ q ~1 a..\ 
Dilution Required for Conductivity? y t..-J3 

ERM 

'. ,i: ' 

r·•" • ,,,, 

MS/MSD Y / ~circle) EPA Split Samples Y / f9circle) 

Field Dup Y / circle) Analyses _______________ _ 

Field Dup Samp e ID _______ _ 

Rev 1, Jan 2014 SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID ,r DATE 

Begin Sampling Time ~ .·.~i6 
End Sampling Time l~ ',·~~ 
ERM Samplers ~,b~ 

.i\o-r~'-"-~\~ EPA Oversight 

Weather 

~- a~\L/6< 
3. Well Purging 

Depth Purge Purge 
to Rate Vol Temp 

Time Water (mUmin) (Qal) (oC) 

\ t~ ~-1 ~~ .70 (1) • !Ciu6 (::::-k. \ ·/1,/5 

11>4'1 f;tlD ID,00 ·1 \1,11f;, 
\ 1,:1.,jt:;' -; I 1,<f) 

\1'-~0 
: '-'L{ i1/i~ 

1· / 
\ 1 ·ui.,\ 6 \""'t-~ c; 
,1?0t ' l1A1 
tL,r,1 'ii \ ':c, \"\Sri 

Additional Remarks 

Cond 
(mS/cm) 

). /t,o,O 

':1 loo,o 
). / oo.o 
) /00,0 

> /()().0 
)- /Dt),0 

> /60d1 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

Total Well Depth \"1 
Screen Interval h,c;- lbtr;' 
Static Water Depth 8 ,'t>O Time l·Z :SO 

Measuring Point A/ 1 «s,oe.-
Sample Tubing Intake Depth C,' ~"""' \oo'Tu~ 

DO ORP Turb 
rma/L) pH (MV) (NTU) Remarks 

i-/,1,,C) ·,, 111 ·1J;,lf 11"-Z. °"SU (l½-ViY ,.,)..,,, rl LI 

I .tl7., 1,fCj \·11-- \"1,11 ('ij ,;e.. ~Vo (:J;J~ 
I Ii:; I 11,·10 

I ( 

\ ·1-c::; 1/L ', 

~\o 1110 ·,i·t.. l\. \ 
6,i/'i 1,1)) Ito~ I I c:; \'! 

-~'40 -1 ,1.,t; l'r-.'3 /[,,. D , I/ 

1-,ttt. i,·1,0 l Yl4 Ot~ \ll ·\~, I 

~f)iS(cJvtk~ y~~oi,t-- i\-0:Z.\3)L\@ \'Z: ~l 

Rev 1, Jan 2014 SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID ~"L-01_ 
4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check . Po~(circle) 

# of 5-mg NH4CI aliquots req . ---

Field Chlorine Measurement 

pH test strip (s.u.) ~.,o 
Cl2 test strip (mg/L) &~O 
LR Result (mg/L) 0,Qb 
HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

5. Sample Descriptf /4 
Color . e,<,,J.--· 

Turbidity Q,O 

Solids --

DATE 

Dilution --

Sample ID/Time ?:t-OY1

-0i-61.l'?llf @\v.:~o 
Bottles Filled _ 250-ml HOPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)2S04] - 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) \:::Lq<o 
' 

pH (s.u.) ::t-i.o 
Conductivity (mS/cm) '1kz1,t 
DO (mg/L) :33' 
ORP (mV) l6~ 
Turbidity (NTU) 0,0 
7. QC Samples 

MSIMSD Y ~ff<ole) 

Field Dup Y ircle) 

Field Dup Sample ID 

Signat"re -<76 .._,~· 
=-/ -

Rev 1, Jan 2014 

ERM 

·'Z, \ \:::$ ,, ~ 
V t 

Cyanide Analysis 

pH adjustment req @N (circle) 

# drops NaOH to bring pH>12 ) 60 -:, ~ j_j__ 
Initial Cl2 check Pos t@circle) 

# of drops NaAs02 reqd. 

Observations (Precipitate, color) 
,, 

\ 

Cr(Vll Analysis 

pH of preserved sample: lo 

Sheen 
,,------

Odor --
Reactivity .,,.-"' 

_ 500-ml HOPE (H 2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ H HOPE (HN03) 

_ 1-L HOPE (unpres) 

Meter Type: 4~ba.. 
S/N: 

CaUb,ation Date:'1-\ \ <;l 11 
Dilution Required for Co ductivity?~ 

EPA Split Samplg/ N (circle) 

Analyses 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

\':t-1..,, WELL ID 

DATE \\1J,\\ 
Begin Sampling Time I 1b·.cm 
End Sampling Time ll / 3{12. 
ERM Samplers (\-~, ·1" 
EPA Oversight 

_ .. 
Weather G\~v~ j ,,v;<, 
3. Well Purging 

Depth Purge Purge 
to Rate Vol 

Time Water (mUmin) (Qal) 

i 1,\10 10/-16 t1.oi1 r-:J 
1ol -. I Jtdl t,' l'b f I.::; 

(fY1/:, I l,a<:; 'QDO ~.c, 
/tb// J/.o~ 100 -g,.:; 
jtJ:16 f{o~ 7 ()0 
IC;c:,1 I i 
ID\::;(;; \Ii Ji 

V V 

7.t'6AL 

Additional Remarks 

Temp Cond 
(OC) <mS/cm) 

1/,05 y,·;,'/, 
}()16',; t:l>,1.. 
/L, ·-'lS' 8~.·7 
//.<!'{ c,3.Z. 
11.,2. ci3, z. 
lt. I\ <c,~:1. 
i l,ll. C,3,1. 

,z~G--Z..l-Ol3\I~ /-'1v1p <£{0i\h~ 

Rev 1, Jan 2014 

DO 
!ma/L) 

OD 
(l,0 

t:J.,o 

o,.t) 

O,.t!> 

C,,0 

O,D 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

~lhJ<.J lv\al~ 1!Je-t'L\ a.,....J'',./y,~ /.v ;fl. well 
<:P'f 

Total Well Depth l,,by; 
Screen Interval '5,S-fs1t; 
Static Water Depth (o :2t- Time 

Measuring Point f\/ I) { I 'd.v .__ "> 

Sample Tubing Intake Depth }f 
-

ORP Turb 
pH !MV) !NTU) 

n~t. te;)J i Z, I, i 7 l.1.~v A{,, 

·,' "/Z. -7/J /l1L/ 
, . 

1jt/:L -1:r1 8.·1 
,,,11 -!18 '3,3 

l,At ·Z.::c; . ,,... 
(' :> 

4,t/l. ~1lf7 ~ ,.,j 

'1,'-/2 -Z3r1 o.·~ \I; 

10 '. '\ 
vvv,,/kec:,( 

Remarks 

cJt., 

V' 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID N-O(;, 

4. Field Preservation I Field Measurements 

HAA Anal'isis 

Initial Cb check Pos ~ (circle) 

# of 5-mg NH4CI aliquots req . 

Field Chlorine Measurement 

pH test strip (s.u.) b1'? 
% test strip (mg/L) C)\O 

LR Result (mg/L) o~Q..z. 
HR Result (mg/L) -
Observations (Yellow color, pink color fades) 

/\/4 ultr' 
5. Sample Description 1 - . 
Color c'¼12·V, t.\.,,, Ce>&"V"' 

r I 

Turbidity 
t) ,.,.., 
-'·? 

Solids t1ol/li{./ 

DATE 

Dilution --

Sample ID/Time ~~ob~o1-01g11~ @.,/ 1:00 
Bottles Filled _ 250-ml HOPE (NaAs02) 

'? 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)2S04] - 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) \I, 12.-
pH (s.u.) 1,it. 
Conductivity (mS/cm) 't?~-:t.. 
DO (mg/L) o,o 
ORP (mV) -1--;g 
Turbidity (NTU) 0 .:~ 
7. QC Samples 

MS/MSD Y /~circle) 

Field Dup Y / circle) 

Field Dup Sample ID 

Rev 1, Jan 2014 

ERM 

1{~,,,,t 
C'ianide Anal'isis 

pH adjustment req {JJ1 N (circle) 

# drops NaOH to bring pH>12 /CO 

Initial Cl2 check Pos /~(circle) 

# of drops NaAs02 reqd. 

Observations (Precipitate, color) tv,h f?i:: ?fl.i::'-t ,~ IT A -rz::-

Cr(VI} Anal'isis 
q,& pH of preserved sample: 

Sheen /((vvZ,; 
Odor bl~~ 
Reactivity 

_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 1-L HOPE (unpres) 

Meter Type: J-bv< bl\ 
SIN: 

Calibration Date: {>t ( \ L-\ . 
Dilution Required for Conductivity? /\./~ 

EPA Split Samples Y @circle) 

Analyses 

Date_«-+-/ ;7-7-+I /-'-'/ if.___ ____ _ 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers · . ~ \. ,, ~~ 
EPA Oversight ~=,-:Ba;...,( 
Weather cJwd"f "W .5 

3. Well Purging 

Depth Purge Purge 
to Rate , Vol Temp 

Time Water /mUmin) /aall (OC) 

l'lYl)·\ '1,\C, Coo ~ 10 .c., ~ 
l'L :,z, ~ C:-,,\c:; ~00 I I t.1t> 
11·-~~ l ·L .. C, l'L.nq 
\tM,1 11,,t, \~nl.n 
\1/-~0 \IJ \i I L\ \0 · vto~, 

V \ 

I 
'' 

Additional Remarks 

Rev 1, Jan 2014 

Cond 

., 
: 

/mS/cm) 

t.l~.? 
tlil.'o 
ti~ .'o 
LlLI -~ 
L!Lf1lf 

ERM 

·, 2. Description 

., :o·escription (Well Condition, E'~idenC~ ~f Tampering): 

DO 
/mall) 

i. t,i.t 
0,1.11,. 
o.o 
o .. o 
('),O 

Total Well Depth / ], 8{ 
Screen Interval ';l • ~,,... \ 3' ·.;;-
Static Water Depth Sil~ Time \'2. !"l, 0 

Measuring Point Afovfk ~.J, 
Sample Tubing Intake Depth _ _,'!~-----

ORP Turb 
pH (MV) /NTU) 

Ill c;~ -2..k> ({0,1. 
t, .<;,1 .... 1,::;- "''1 
c,,11 -to I.~ 
,-,', ..-1,"\ A .. il 
~rN -t.t, 

°"° ' ~; 

Remarks 

r J.nv, A./() u> (,..,.. A 'v"\thlil~,, oJ 
r 

\ 
\ 
\\ J 

V 

' 

'. ,,, 

' . 

' .. 

,··: 

~ / I 

''. 

,, 

,, 

I 

V 

SOP USM-07 
US Magnesium Rl/FS 

~ 



Groundwater Sampling Form 
Page 2 

WELL ID 

4. Field Preservation I Field Measurements 

HAA Analysis . . 

Initial Cl2 check Pos~cf~~le) 
~.....?.__L__. •• ' ·, 

# of 5-mg NH4CI aliquots r~qai1 
) • ,' • ' '~ 

11, , ·: '/,. •••.• ·' 1"~· 

Field Chlorine MeasuremeM. ,' 

pH test strip (s.u.) 

Cl2 test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

b p ,(J 

O,oo 

.... ~ 
.~J ··,/· \ ' 

Dilution __ 

, pps~1;1~l~~~··!Y~llow ~o.li;ir,. pin.~ color faqes,) " 
' ' 

'l <>' 

. ,. 

Cyanide Analysis 
r .1 j : , ~ , 

pH adjustment req (:f)N (cir~le) 

# drops NaOH to brin~ p~>1r:2 :iatJ ;!:. V ff :Jj__ 
Initial Cl2 check "fl.~iP~cfrcl~~ 

I 

# of drops NaAs02 reqd. ___ •.. _· _'··.._, \ , 

Observations (Precipitate, color) 

Cr(VI) Analysis 

pH of preserved sample: ::]. 0 
.I:. !/ 

ERM 

I. ~'~.I 
,.' ~ .. ' ' 

,•. 
'. 

' •' ' .. ~ /, ; ' \. 
,.,., _;, ' , r." i, 

5. Sample Description , . 

Color ~ .. i,' 
Turbidity ---'~.._-_0 ______ ,. ,., 
Solids _---_______ _ 

... I, ', 

Sample ID/Time 1<:-0S--0\ .... C)to((q e ti-·.qt:; 
Bottles Filled 

_ 40-ml VOA (HCI) 

_ 125-ml HOPE [(NH4)2S04] 

_ 250-ml HOPE (NaAs02) 

_ 250-ml Amber (NH4CI) 

_ 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters '! 
Temp (°C) _\/[_~-~--

pH (s. u.) _c;i_._:'1----1~~--
Conductivity (mS/cm) ~t.\.i 
DO (mg/L) .....,C,,_?~_(J~--
ORP (mV) _-~L ~c; __ _ 
Turbidity (NTU) _,,Q,,_~_0 __ _ 
7. QC Samples 

MS/MSD Y @ircle) 

Field Dup Y ~ircle) 

Field Dup Sample ID _______ _ 

~/~/ 
Signature / 

Rev 1, Jan 2014 

•r,,: Sh~en 

·O.dor 

I • 
! } • J ' ' 

.. ' 
( tJ . '.,! • 

\ ·:,' 
i ! ,) ~ 

;',, ' 

Reactivity 

. ' . 
' ~ .: r 

.. , 
. ! ' 

~-l 

-----
_ 500-ml HOPE (H2S04) 

_ 1-L Amber (unpres) 

_ 1-L HOPE (unpres) 

Meter Type: H,-1~ 
SIN: 
Calibration Date: 1,,,( c;;'l/t,f 

' rt, 

_ 1-L HOPE, FF (HNOa) 

_ 1-L HOPE (HNOa) 

. 
\ . 

• ii,. 

. ~ . ' 
·11,,.1 ,, 

'! 

· Dilution Required for Conductivityµ(; 

EPA Split Samples @circle) 

Analyses _______________ _ 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID %:l;" I b 
DATE ti~~ Begin Sampling Time 

End Sampling Time 

ERM Samplers ~\;t2~ 
EPA Oversight -
Weather a~vo~~16s 
3. Well Purging ~ 4 

' ,.~. ' '.' . \. 
i '. 

Depth Purge Purge 
to Rate Vof .. Temp 

Time Water (mUmin) (qal) (oC) 

l"2,'3t-' '5112- ltl:?oo ,r, (/\, 1 11.,q 
l1"30 t; (le) kt66 i, 11,c; I 
1~~11 h .. 10 f4oo 1,c, \ '3..'5"( 
1,i1• ! t;' t:\,c;tf I 

I 

t-1i "t \ ,, \'a..,(.~ 
ra --.'5 ~ ,1-i-1.o1 
\!)~~ \j 'JI Q l~ .. t,1 .., 

Additional Remarks 

·•: ' ' 

Cond 
(mS/cm) 

~1...,() 

c;) .. 3 
c; (. "', 
r;t-0 
~t-t 
~"}A't., 

r:;1,.:z.. 

ERM 

. ' '-2. Description 
l,\ I ', • 

D~·scription (Well Condition, E~i~ende bf.Tampering): ' 

Total Well Depth \-"\ .. 1°3 
Screen Interval ii-I¼ 
Static Water Depth a,~ Time 1-;'30 
Measuring Point b.l. ")\~ 

Sample Tubing Intake Dept.h 10. 
,.' /• 

I 
I 

DO ORP Turb 
(mq/L) pH (MV) (NTU) Remarks 

Jtf,12- It,. 10 ~'1,,,C;" e,/1,,.1 11~#¥, ,._/ot.tJ/tpY, ~, 1/nv ~ 
r,,o t,.:z.:; -12. ~., I 

d·O k,Z,~ ..,,()'l,.. /c;.r::::; \. 

O•<> b.1.-i{ ... n "! '3 .. 0 
'•1.t':' 

o,o (n.V, -\t<> n.o I I'', 

o,o (h1,~ .-\'L, 1:, r, .. o .. .. . . . 
t ... t< ·'./~ '' .i ; 

(h(.) ,,. . (J ... () \ J 

' . .,,,,1 

' ·~ · .. .. ' . '. .. 
I. 

, 
' .. 
. 

:• 
' 

~-~ ~ (~ .. '?'::c-/0~2- (-D'l..tJ'-lfi ~ /c//of:, 

Rev 1, Jan 2014 SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page2 

WELL ID 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos / ~-J~jrci,e). ' 

# of 5-mg NH4CI aliquots reqd. --,-----,---
· .. J,_, ,.._ 

Field Chlorine Measurement .. ·~· ' ·~ · · 

pH test strip (s.u.) ~IQ.~ CJ 
Cl2 test strip (mg/L) CJ\.- 0 

LR Result (mg/L) 0 "O 

DATE z./4/;z/ 
I If I 

, ... 
Cyanide Analysis , · 1 

pH adjustment req Gt.~ (cir~le) 

# drops NaOH to bring pH>12 ~----

Initial Clz check Pos ~circle) 

# of drops NaAsOz--J:~(!d. · (01) ,:;,.If,~· 1 {) 
Observations (Precipitate, color) · 

t.Jw~ ~V(,~ {.(.;, 

Cr(VI) Analysis 

HR Result (mg/L) _____ Dilution --VpH of preserved sample: _::\....,._ __ _ 

.:·oqseryruqn?-(X'~t~wcp1or,.Pilil.k·co1orfades),. .,.-, (i;,·,,\ · 1 _'.,, 1\.',-, ,, ::, . 1 .. .; ·,,. 

5. Sample Descripti°r.n O . 

Color -~~~------· "' 

,.A,,/•: 

'., 

. ... 
)' 

',,, 
Turbidity Q .. 6 ' ,', .. ,. ,,. 

\ 
'.-. ..... 
\·"' ,· . . , / 

.. 
:;·: j 

Solids - , ',' • , , 

Sample ID/Time iy';E;;--1 V-Ol:--01...0l/l~~@_,/~ 0}3 , .~.:, 

,Sheen 

O~r 

,Reactivity . : 
',, t 

• I \ I,,)\' 
J•,, . 

r ·,' 
i /,. ',;. 

. 
'., .• ~ 

. / 

•,"•.,,·'I 

Bottles Filled 
'. 

_ 40-ml VOA (HCI) 

_ 250-ml HOPE (NaAs02) 

_ 250-ml Amber (NH4CI) 

_ 250-ml HOPE 

_ 500-ml HOPE (H2S04) 

_ 1-L Amber (unpres) 

_ 1-L HOPE (unpres) 

_ 1-L HOPE, FF (HN03) 

_ 1-L HOPE (HNOa) 

_ 125-ml HOPE [(NH4)2S04) 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp {°C) l's. (pz_ Meter Type: 

pH (s.u.) SIN: 

Conductivity (mS/cm) -~,...1.~~"t.:. __ _ Calibration Date: 

DO (mg/L) (} ,Q Dilution Required for Conductivity? 

ORP (mV) -/'[5= 
Turbidity (NTU) _0_\_() __ _ 

7. QC Samples 

MS/MSD Y ,Qcircle) EPA Split Samples Y0(circle) 

Field Dup Y @tircle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

57~ --~: 
Signature ct= 

''.'/ ... , r \ \: t , , ., ,' 

. ~' 
·"' ,, \ .I . 

Date z/ c,(~(t{ 
( I 

• l ••. .. ' ... ' 

ERM 

·,V; 
'·' ' 

~! f ',·; 

,.,.i/.' 

Rev 1, Jan 2014 SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

£q;-YL WELL ID 

DATE .z\Ll\f" 
Begin Sampling Time ~"lYZ. 
End Sampling Time l~~,c; . 
ERM Samplers 

. 
~ .. 0~ 

EPA Oversight -
Weather 

C) CA)~"\ ~ ', 
3. Well Purging 

Ii ·., .. I'', i .,,. it· 
'; ' 

Depth Purge · Purge 
to Rate Vol. 

Time Water (mUmin) (oal) 

,v~o ~,1'b ,qoo (W 
\'i)~<;" (,,.1 t l1c0 1r.PS 
~1. :<-(o l( 

i'1 ~1.{1 i::; 
Vl•.tlr1 \ 

. 
' 

(,. ,«:; 
t>t·-~, ., () 

\1:·"t\ \11 \\J "\~C:. 
\ " w 

' 

. 
! 

Additional Remarks 

Rev 1, Jan 2014 

. 

'·. 
" 

Temp Cond 
(°C) (mS/cm) 

\'t,"te;' it ~.ft, 

17 0~ l(fj.1 
\1..1\ 4~ .. ~ 
\1A,~l, ,,i.G, 
l-i,t~ l{f,.c, 
\ 'l,.'!)1,f t.,f'1 .1 
lt,,tc:; Lit.'!, 

'· . , 

' ,. 

\ .,, '\ 

I .', 
' 

DO 
(mQ/L) 

~ .. , 1 
r,.o 
O•O 
() f/) 

~j) 

(J,f> 

~.() 

ERM 

2. Description ,. 

-Description (Well Condition, E\/1denc~ of Tampering): 

f'.lo {otk. 
Total Well Depth \j .c;;, 
Screen Interval LI--ILI . 
Static Water Depth (.,,c:;5 Time l't,:t'( 
Measuring Point l'J '1\(')t 

I 

Sample Tubing Intake Depth lo 

ORP Turb 
pH (MV) (NTU) 

'-11 Z-t ~,.o 
b.o, -'U (J,t) 
C'i .,e, .. ~t (/,O 

z:;,,1 ... ,o c; .. o c;;.,, ... ,,1 o.o 
r:,.4,, -~~~ OAL. 
c.; ., ( ..li5 

'.J o .. o 

' 
'. 

Remarks 

r1() .. ,. .1 In 4)/e.r ">U lwv- 'S«M 
I 

.. . 
' . 

.. •~ .. "" I I 
I' ,I J I•·: \Y 

l 
''I!) 

:,, . 

' '' 
, . 

', ··.r 

'·' 
', ... 

, ' 

I 

. ' 

SOP USM-07 
US Magnesium RI/FS 

t,{ 



Groundwater Sampling Form 
Page2 

WELL ID DATE 

4. Field Preservation I Field Measurements 

::,~:':~:ck Pos ,L(birde) 
c:'.;:_- ! 1 ' \ 

# of 5-mg NH4CI aliquots reqd. ' 1 

t- ' •; \ ) ~ .' _) ( •, I ; 

Field Chlorine Measurement ~i:·)'.,.;_, i ' ' 

pH test strip (s.u.) 

Cl2 test strip (mg/L) 

LR Result (mg/L) 

b .o 
(2,0 

O"(O 
HR Result (mg/L) _____ Dilution __ 

, Q~s~ryati~l)!3.(YJ:l)f<;>Y>( c9J.or,,pin,l19olor fade~):·' • ''. ::"'. ,, 
' . . . . 

. ":, 

5. Sample Description 

Color CJ(l,,Py' 
, .. ,' ,q. 

1,1 

' ,. ~ 

.. 
'• 

'' L 

Turbidity 6 ~o ' I,, ' I • \ 1 ' ' ., ', 

Solids - .,., ,, , ,; . 

Sample ID/Time '\71A z.. C\· ot.ol( , .. ~Ce..1 ~·~po,:~,\: 
Bottles Filled 

_ 40-ml VOA (HCI) 

_ 125-ml HOPE [(NH4)2S04) 

6. Water Quality Parameters 

Temp (°C) n.-~i; 
pH (s.u.) 

I , • ' ! 

_ 250-ml HOPE (NaAs02) 

_ 250-ml Amber (NH4CI) 

_ 250-ml HOPE 

(FF unpres 2/3-full) 

Conductivity (mS/cm) _t./;.L.Lt"fi..::..:r.£-__ 

DO (mg/L) 

ORP (mV) 

Turbidity (NTU) 

7. QC Samp(es 

MS/MSD v@circle) 

Field Dup Y /~ircle) 

-''H! 

Field Dup Sample ID _______ _ 

Rev 1, Jan 2014 

t•: 4 , ... 

I I 

Cyanide Analysis 

pH adjustment req ~ N<(bircle) 

# drops NaOH to bring pH>1;, ::/ Ot1 ~ 'v 
Initial Cl2 check Pos /~circle) 

# of drops NaAs02 reqd. 1 r,. , 

Observations (Precipitate, color) 
\l(; :} .,., 

Cr(Vll Analysi~ ~ 'y~Q \~~ 
pH of preserved sample: :1,. 0 

si,.een 
Od.or 

\ :,,11 
, ,t! I 

~(;*lclivitY'• ; • ! , 
' I IJ I 

.' .... ·.• 
. ,· 

,,.:---
i -' ,;.'., t, 

' . •'1·•\ 1
, ', .''·.1 !,·~ r-1:f/ ,:·.-· 

_ 500-ml HOPE (H2S04) 

_ 1-L Amber (unpres) 

_ 1-L HOPE (unpres) 

Meter Type: ~OVl ~ 
S/N: 

. 

. -. 

J. ,·. 

_ 1-LHOPE, FF(HN03) 

_ 1-L HOPE (HN03) 

Calibration Date: 1,;\ t\11"{ 
rnl,tioo Req,iced 1ocbict,ct~µ. 

EPA Split Samples v@circle) 

Analyses _______________ _ 

ERM 

., ' 
' ,. ~ .. 
•.' . '. ,,. ·, '-~ ' 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID ~lb 
DATE ~,'b~ 
Begin Sampling Time I()'. l':z 

End Sampling Time 't t t:Ia 
ERM Samplers ·~<:;,~::s ~ 
EPA Oversight -
Weather ~,.1.,oc, 
3. Well Purging 

Depth Purge Purge 
to Rate . Vol 

Time Water (mUmin) (gal) 

I J,_1.1' L\~c..o \\?00 h,..) 
101~ I,\,.:., 1, 1660 1-
ro.£11. "11C:::1 1h00 ~ 

\0 ;LIA ' \ t~ 
\tY.01 i) 
\o ;,'& 11, 1l/ \0 

Additional Remarks 

Rev 1, Jan 2014 

Temp 
(aC) 

i (} ,'tfi 
11,1s 
11,,4 
\ 1,,.0 \ 

\ t ,Ob 
\z.-oq 

Cond DO 
(mS/cm) (mg/L) 

-fL11 ti~,'-\ 
tb .'f D ,O 

·1 ~ ,1.- 6-o 
'\LI,, () ,O 
·,4 ,i:; C,,O 

1 '-1.t\ t).J) 

•' 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

~wu-U'.J,\. ~u..,\ \0 Oe½ ~.\, w1·v'I.,: 
-~ 10 ~ C J'I\ w 
Total Well ;epth \J ,~·P\ 
Screen Interval ~~,~ 

Static Water Depth :f; '-/ Time / tJ :, 'Z-Z 
Measuring Point f f1tle_ 
Sample Tubing Intake Depth / () \ 

ORP Turb 
pH (MV) (NTU) Remarks 

l~:1 \ 11-it. 1,'1 r Jnpv)Jt a/vy 
'i:,.,1 --is /,c; 

I 

611 I -l~ 1,4 
b1~~ ~~'2_ 0-'( 
b1b'L ~~, (} ·O 

b·b \ -q., (),;L 'j '\ 
~ 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID ~~,th 
4. Field Preservation I Field Measurements 

HAA Analysis 
··-" 

Initial Cl2 check Pos ~~(circle) 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement 

pH test strip (s.u.) ~ 
Cl2 test strip (mg/L) 0 
LR Result (mg/L) C).02 
HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

5. Sample Description 

Color Cb~, ~ t v,J._,,, 

Turbidity t),'l 

Dilution 

Solids t ~· .V\.L.., 

S~mple ID/Time Yx:-lb · ¢\, 0203jt( @. i (:00 

DATE 

--

Bottles Filled _ 250-ml HOPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)2S04] - 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) \ 'L- ot 
pH (s.u.) l,&l 
Conductivity (mS/cm) '.J, L( 1 ti 
DO (mg/L) t2 ,CJ 
ORP (mV) ·-1il 
Turbidity (NTU) 0-'L 
7. QC Samples 

MS/MSD Y / N (circle) 

Field DupQ?/ N (circle) 

Field Dup Sample ID ft -(b ·· / {-(:)W Jli@_J I~ 0 \ 

,; ~···· 

Rev 1, Jan 2014 

ERM 

i\~\i~i 
Cyanide Analysis 

{3N 
, 

pH adjustment req (circle) 

# drops NaOH to bring pH>12 )()() :; I Li;. 
Initial Cl2 check Pos Q:_~~(circl~) 

# of drops NaAs02 reqd. -·· 

Observations (Precipitate, color) . , ..l-
t,J t.. ,~~ f( t.qf, };i ti-

Cr(VI} Analysis 

pH of preserved sample: j.o 

Sheen 
,-· 

Odor ---
Reactivity 

_ .. 
_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 1-L HOPE (unpres) 

Meter Type: J-~,X\06'. 
S/N: 
Calibration Date:'!. \'s l Ii 
Dilution Required for Conductivity? /\( 

0 

EPA Split Samples Y~ircle) 

Analyses 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

\\ ~ 0 

EPA Oversight 

Weather 

3. Well Purging 

Depth 
to 

Time Water 

j / ,c;f"; ·1 .,,ii 
It: ci~?. IG?i, \b 

11:-0'6 B<S{l 
\ 

,1.·. ,·~ ?r;):1. 3 
°IV,~ ~.:'lb 
\"L 1,g ,.q4 
, 1,tl6 1\q·~ 

-

Purge Purge 
Rate Vol 

(mUmin) (Qal) 

/(')l'}() \'.t) 

lt!oo '1 ~.h 
\ '1,,Dt) · Lj 
1000 ~ 
fa) . l., 
?'-nO 0·< 
'ohe1 ., 'i.::: 

Additional Remarks 

Rev 1, Jan 2014 

Temp Cond 
(OC) (mS/cm) 

II. Ci3 )/f:O 

1Lo6 8c; ;'''\ 
17,\3 ~fbD 

,~,(o-1 1/1/0 
\5,q:3 '>to D 

11..l,O'i ,100 
'l{,(J1i, l'7wo 

2. Description 

Description (Well Condition, Evidence of Tampering): 

~ T1.,\\,~\~,11,/v-j (oc{ 

Total Well Depth )~, hf} 
Screen Interval ·) ,3-133 
Static Water Depth S , 1 t, Time / I .: ..; L/ 
Measuring Point __._t_,_\/____..,,c,__::, ~:.,..l('=e: _____ _ 

Sample Tubing Intake Depth _....,.8"""· _____ _ 

DO ORP Turb 
(mQ/L) pH (MV) (NTU) Remarks 

\ I\\) 1 I 'o 1 - -s bt.i e,.,.q 
L 'L'Z- Ii ,5\f - "3·1-z_ '1 ,.;; 

I / 

ERM 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID "?_:?-, ,~~ 

4. Field Preservation I Field Measurements 

HAA Analysis 

Pos / ~~ircle) Initial Cb check 

# of 5-mg NH4CI aliquots reqd. 

Field Chlorine Measurement 

pH test strip (s.u.) 5.5 
Cb test strip (mg/L) 0 
LR Result (mg/L) C!J.00 
HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

5. Sample Description 

Color ~f 
Turbidity 

Solids -

DATE 

Dilution --

Sample ID/Time f1-.:· !T? ··e>l-o'l..0'3 \~ @,11,~t; 
Bottles Filled _ 250-ml HOPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)2S04] - 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) r~·.on 
pH (s.u.) :i~18 
Conductivity (mS/cm)1~\ C,0 10 
DO (mg/L) L1~ 
ORP (mV) ·-{11 
Turbidity (NTU) to,'.1 
7. QC Samples 

MS/MSD Y ~circle) 

Field Dup v@circle) 

Field Dup Sample ID 

Rev 1, Jan 2014 

ERM 

-1 t~~l9 
C \, ' 
Cyanide Analysis 

pH adjustment req ~ (circle) 

#dropsNaOHtobringpH>12 .. '56 
Initial Cb check Pos Ge9)circle) 

... _~/ 

# of drops NaAs02 reqd. --· 
Observations (Precipitate, color) 

tJV\~h yv it,1~1\·c,( ~-

Cr(VI) Analysis 

pH of preserved sample: t.z 

Sheen -· 
Odor s~.d~ 
Reactivity --.. ... 

_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 1-L HOPE (unpres) 

Meter Type: [i'v ;~ ,._ 
Calibration Date: 1..-tJ /1,,-/ 
SIN: I 
Dilution Required for Conductivity? ~ 

EPA Split Samples Y6(circle) 

Analyses 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID 

DATE . (1~ 
Begin Sampling Time 

End Sampling Time 

ERM Samplers 

{ 

15 ~-io 
~,-·nd ( 

EPA Oversight -
Weather 

3. Well Purging 

Depth Purge Purge 
to Rate Vol 

Time Water (mUmin) (qal) 

I ti ti:::; <ry I 1.t; f 9..,()0 ?~ 
t( 1J) -~ ,1:1. 

~ 

\ ,-( 1 <i-~,cc1 
Jll1A /".)\ 1..t \<n(')() l'"l ,/ 

:-,,0 

,d-so 5, I '8 {9:oo 5.c::> 
i4 ~'.4 5,/ 7 '7°5'() 7,0 
1l{H, <is' 0 
l'-131 

Rev 1, Jan 2014 

Temp 
(OC) 

i\,r·-~ 
( '.Z, ii\ 

it !\1 
lz, slf 
/l.~5 
1z.,5q 

.· 

Cond DO 
(mS/cm) (mq/L) 

)loo ·-S,I._, 
',I() 0 0-'10 
)wO G,O 
>tvO 0.0 

'?tot,,? () ·O 

>too tJ.O 

ERM 

2. Description 

Description (Well Condition, Evidence of Tampering): 

~/VV'e~ ,-h)\6"'-5 ~ !o~ I\ e,,v' 1 /\_fv /e,c{: 

Total Well Depth \ I /D 1--
Screen Interval "?,;.- \ 3 . 
StaUc Water Depth ~, I 0 Time / l/' 0 '() 
Measuring Point _J..J S-,J L--_..,.-'--__,.,'--"'-..-.------
Sample Tubing Intake Depth __ 6_-_____ _ 

ORP Turb 
pH (MV) (NTU) Remarks 

r.~ ,(,11 -\th / 1 i:~ 0L-.Lirh1 (1y-r1d 

1,i.:.~ ·-\1 \ ·te 1-; (l p \ ~ b, 'no..,. A/41 ,,),.,.. 

'1.l\1... ·· I 1 il ~'~ 
\_./ I 

7, ~ I -ZZ5 o.o 
7,'l.'t/ -Z3~ o.CJ 
7. Zt.( -2'15 h.o 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID 'V ·i,-1..:z. 
4. Field Preservation I Field Measurements 

HAA Aoalysls ~ 
Initial Cl2 check Pos .Neg ircle) 

# of 5-mg NH4CI aliquots req . 

Field Chlorine Measurement 

pH test strip (s.u.) [p,O 
Cl2 test strip (mg/L) C) 

LR Result (mg/L) dJt 
HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

5. Sample Description 

Color CLfH\ 
Turbidity 

~ 

DATE 

Dilution --

Solids 

Sample ID/Time 'V'Z.-l'2--0\ ·-0U>3/L.}@ )~ ~L/ V 
Bottles Filled _ 250-ml HOPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)2S04] - 250-ml HOPE 

(FF unpres 2/3-full) 

6. Water Quality Parameters 

Temp (°C) !'.1~~1 
pH (s.u.) ~J /2.,j 
Conductivity (mS/cm) '1,-~'½ 
DO (mg/L) 

\~,. D .. D 

ORP (mV) .-"lLJ.t:; 
Turbidity (NTU) (f_C) 

7. QC Samples 

MS/MSD v(~J(circle) 

Field Dup Y ~Jbrcle) 

Field Dup Sample ID 

Rev 1, Jan 2014 

ERM 

-11·1~1LI 

Cyanide Analysis 

pH adjustment req Y / N (circle) 

# drops NaOH to bring pH>12 __ ;DO - f ~\ 1.1. 
Initial C'2 check Pos ~e-®(circle) 

# of drops NaAs02 reqd. 

Observations (Precipitate, color) 

~J k d (., r ~ ''" ,\-,d- e. 
Cr(VI) Analysis 

pH of preserved sample: /o,o 

---Sheen 

Odor ~ 

Reactivity -
_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 1-L HOPE (unpres) 

Meter Type: \~-fJV\\,0-
S/N: 

Calibcatloo Date,1,h l I i 
Dilution Required for · onductivitY.!f <2/2 

EPA Split Samples @(circle) 

Analyses 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

f~t,;tf WELL ID 

DATE ~ --i) ill 
Begin Sampling Time 4,•.",0 
End Sampling Time 

~~-~ ERM Samplers. 

EPA Oversight 

Weather 

~~'\'?Oi 
3. Well Purging 

Depth Purge Purge 
to Rate Vo~·· Temp 

Time Water (mUmin) /aal) /OC) 

1·1:-gq ½,q~~ ~06 (~ 1\.1-z 
, '.a I~ '. 1,,£tq ~.c: lt:ti 

lt·.L ( 
I 

ltn n.,H, 
11t.i 1.,1,< \1,.\ \ 

\'tLl' 1.r. \'l.-10 
1.1',C,C) \i, \~, ,1 'lh \1, ,t ~ 

V V 

; ... .,· 

I 
j ,1' ,. 
! 

. 
'') 

Additional Remarks 

Rev 1, Jan 2014 

Cond 
/mS/cm) 

~ .. -s 
e, ttf 
'61·1 
'Qi .. \ 
~1 .. \ 

~1-'1, 

. ' > 

1 ' 
I 

DO 
/ma/Ll 

i.1; 
~()0 
0-0 
r,.o 
(j-0 

~.a 

ERM 

2. Description .. 
'oescription (Well Condition, Evidence'ot Tampering): 

Total Well Depth ~nt 
Screen Interval a-\~ 
Static Water Depth ~ ·~.g Time l"1~~t> 
Measuring Point 'jJ <',·~1 ~ 

/ ..-, \\ \o ,¾h Sample Tubing Intake Depth<.... · ~A~-, , VY\ 

ORP Turb 
pH /MV) /NTU) 

bt6l ,~o /(D 

tt,44 -t;t;" '2./. 1 
b .. Lfh ~t;l \C,-,~ 

'-,.t{t -~o ~.1 
b~() .. ~i, e:1.. 
lo-~o .-lo~. tl.!-1 . 

I . T . 

Remarks 

('1,,,vfiu . w"--d-" 
('IDA'{,lJA ldl...,,,., 

I 

I 

,\ .. . .\ V. 
',/ ... '·. \ ~.,, 

l .. ' 

' ·.1, . 
• t •• ', ... \ 

I • 
' ~ . ! ! 

; 

SOP USM-07 
US Magnesium RI/FS 



t 

Groundwater Sampling Form 
Page2 

WELL ID 11/Ut 
4. Field Preservation I Field Measurements 

HAA Anal:tsis 

Initial Clz check Pos /~i;cl~)· 
-,~· 

' ! # of 5-mg NH,4CI aljquots reqd., 
' '.. ' .~ . ', 
•J. ' 'i,. 

\ ··> / ;'· ' Field Chlorine Measurement i 

pH test strij:i (s.u·.) ~. ., ' ,nb,b, 
Clz test strip (mg/L) 0 ~C> 

LR Result (mg/L) 0-00 
HR Result (mg/L) 

Observations (Yello,w, <;RIW: pfr.ik·,color fades)· 

DATE 

Dilution --
,": ~) .. 

·• 
' . \ 

1 1\~' i ' ; .,, .,. 
I I . , . ;., . 

5. Sample Description '· ) 
.. 

' 
·,\,. . ' 

Color -- . .. '.:·!1,1 i ,: 

ELY Turbidity ~· '...··· 
'·, ·11 ' 

··''.: ... ,, .. 
Solids 1 , . ·, , •. \ , 

Sample ID/Time f:c:'1-.6-o( ... C)ZOct~le.ti~s':)· , .. 
Bottles Filled _ 250-ml HOPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)2S04) - 250-ml HOPE 

(FF unpres 2/3-full) 

6. w,te,Qu,UtyParam~ 
Temp (°C) , 

pH (s.u.) • l.{0 
Conductivity (mS/cm) ~'.).~ 
DO (mg/L) t)·O 
ORP (mV) -~~ 
Turbidity (NTU) G.~ ..... 
7. QC Samples 

MS/MSD V ~rcle) 
Field Dup Y N circle) 

Field Dup Sample ID 

~c Signature (-:>-) ...__,. 

Rev 1, Jan 2014 

' 
i 

ERM 

1.-h l I"( ' J. •·. . ," :• .. ., 
\ ( ' '.'1 f r , '. 

. ,: ' 

C:tanide Anal:tsis . 
;,,.,__; ,·,:. 

pH adjustment req (v( N . (cir~le) 

# drops NaOH to bring.pH>12 · /l)(l') ::-r.:?t--UL 
Initial Cl2 check l;' !1os¼bbJcir~le) '\ 

i # of drops NaAs02 reqd. .. 
\,1,)' ~) 

Observations (Precipitate, color) 

Cr(VI} Anal:tsis 

L~ pH of preserved sample: 
.. 'I / \ . ~ ~ , ... ) ' . '\ .. '.·:··_1. ' 

\ • ~ 'j ~\ l,;, : i ,, . ,· 

'$ ~ ~;' ,.,; ' ' ' i •, 1, ,· 's; ~ .. , t I 
~. 
•,I {' ' • 

., ,· ' ...... ', ,: ' ., 
I' 

S~een - ... . ,, . . \ . ., _;.:_- .. 
Odor ' . . '• ·, , . .. , . ' . \ .. 
~~activity.. . , : , ~ .... .. 

' •. 
'... ~ .. . .. 

_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 1-L HOPE (unpres) 

Meter Type: b\e,vlb'\ 
SIN: 

Calibration Date:-i,,\1 \\ '{_ 

Dilution Required for Conductivity? /'--/" 

EPA Split Samples Y /&ircle) 

Analyses 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 1 

1. Site Information 

WELL ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Well Purging 

Depth Purge Purge 
to Rate Vol,. 

Time Water (mUmin) <oall 
·, 

/0100 ;:; \ "Z.'1 ~dV (rAJ 
IDMt:; I.;. 'Z~ , d/) ~·<; 
ft)\ 10 I. !1 

!0"11 I • .;:: 
(0".f~ 1, .u ,o~,, \ I \V 1,; 

Additional Remarks 

Rev 1, Jan 2014 

Temp Cond 
(OC) (mS/cm) 

ls,'-f~ c;i,f. c/ 
\'l,..'/9 c;?,3 
Ii.,~ t.6<s-, 
\ 1>,"(I\ i,i;.1. 
~.,n::: i;i.;:; 

\1,1\ e,t;, ~ 

';r, f : 

·. ' 

ERM 

, 2. Description 

, '·' <' D'e'scription (Well Condition, Eviden·c~ of Tampering): 

DO 
(ma/Ll 

z.uq 
(},t) 

o,,~ 
0 ,() 
r,.f) 

(J"'1 

Total Well Depth ~\.~ll:; '1 
Screen Interval ~ '6.,.:,-\g.t;;, 
Static Water Depth t;' 1:l~ , Time 9: 51 
Measuring Point fl 5,),_ 
Sample Tubing lntak-1~~D-e-pt-h ~~,-,('--,-----

t 

ORP Turb 
PH /MVl /NTUl 

t:,,<fi ptt /l;'l... 
c;,1, ..,t,["'? !?Ji, 
e,.1t; ~.,,.., Ji/./ 
c;,,·rz ~iM 1~1 .,,,, -'11 i::;~1 
,::;,n -i::;~ (/,c:;,' 

I 
"\• ',-l,; 

' \ ' ' I 
' i,, 

Remarks 

~ 1,"14/'h, /I }-rt,t)u 1,.,/ l/i 1,l,. 
(' /l,1A.,-'. A,i{, c!,~ 
v~ 

\ / 
' i ";I I 

I 

' ' . , 
' \; '. 

'\ '~ '{'' I 

' I \ .... 
\. • f 

• ~ \ , '~ ( 1 

r' ' 
, 1,1 

. . ' 

SOP USM-07 
US Magnesium RI/FS 



Groundwater Sampling Form 
Page 2 

WELL ID DATE 41.lc;/,t/ 
4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 che~k , : , P~s·,':(~cird~) 

# of 5-mg NH40I aliquots·r'eqd.- ____ _ 
> '\ ', I 

Field Chlorine Measurement ''. : · 

pH test strip (s.u.) 

Cl2 test strip (mg/L) 

LR Result (mg/L) 

"~-0 
0 

,• .. 

HR Result (mg/L) _____ Dilution __ 

Ob~eh(~ti0~s '{~e}!b,'-;V ~Q~r, ,p1n,k~9,lqt fad~~)·· •. ', , ; "; . , ·, 
I, 

l ,~,: .(1, ,.: l \: ,' 
. /., 

5. Sample Description • ,'?, · ,', . 
Color ___________ . r·· -1,,, 

Turbidity l-{. ~ · · 
Solids -- •. . 1 

Sample ID/Time '\7:t_;'Z."· OI· tUF,11/@_ fa:t ~-
Bottles Filled 

_ 40-ml VOA (HCI) 

_ 125-ml HOPE [(NH4)2S04] 

6. Water Quality Parameters 

_ 250-ml HOPE (NaAs02) 

_ 250-ml Amber (NH4CI) 

_ 250-ml HOPE 

(FF unpres 2/3-full) 

Temp (°C) _l_~_._t\ __ _ 
H( ) C"'""'' p s.u. ' 

Conductivity (mS/cm) _"5~t:;°-·z~--
DO (mg/L) {!' .0 
ORP (mV) ,... '5°0 
Turbidity (NTU) _t,,_,_(_,Ci--'----

I I I 

Cyanide Analysis 

pH adjustment req Y 1t-F(tir~le) 

#drops NaOH to bring pH>12 ____ _ 

Initial Cl2 check Pos / ~circle) 

# of drops NaAs02 reqd. ____ _ 

Observations (Precipitate, color) 

Cr(VI) Analysis 

pH of preserved sample: -~~· ,_O __ _ 

\ ,, ;, ' 'I,.', 

I ,' ~ \ ' j 
J ·,J 

. '. 
Ocjor 

'. / ~ . :. .. 
', ~ .. ' 
'• ,, 

.Reactivity.. 1 
• ' I." I' 'f, 0 

'.( ' 

~ 
-:--, 

··' 

I, . 

,• I, 

, L ;·· 

' i ~ ' 

_ 500-ml HOPE (H2S04) 

_ 1-L Amber (unpres) 

_ 1-L HOPE (unpres) 

_ 1-L HOPE, FF (HN03) 

_ 1-L HOPE (HN03) 

Meter Type: ~()"Y\ ~I\ 
S/N: 

Calibration Date: 1,. \ r;;' l ~ 
Dilution Required for Conductivity?;\-/ D 

7. QC Samples 

MS/MSD0~circle) EPA Split Samples Y@circle) 

Field Dup'100circle) Analyses _______________ _ 

Field Dup Sample ID _______ _ 

Slgnatoce ~ §······· · Date~\ c:,/ I<{ 
I I 

ERM 

'f ,, r 

" ' 

,•· .t,, ,. 

,,. 
•:_, 

Rev 1, Jan 2014 SOP USM-07 
US Magnesium RI/FS 



 

Appendix D-5  
Surface Water Sampling Forms 
  



Surface Water I Wastewater Sampling Form ERM 

1. Site Information 

Ql~ ~-o.)<"(-
2. Description I Notes 

SITE ID Site Type eJ}' /WW (circle) , ... 
DATE ~w\l lPIJ Description (Location, ~Conditions): 

Begin Sampling Time \~~\) ~\bD) \, ~ ,,.b,_ 1:,L f.., End Sampling Time 

~Hl'J ERM Samplers 

P~\ ~-00~ sucH-\\1.bt:l EPA Oversight -
Weather )k/9{. ;'' 3. Location " Water Depth (inches) Meas t@t (circle) 

Lat 11-i' o~~(\LI S Sampling Method P~p / Dipper (circle) 

Long LIS ~G~,_ If Pump: Sample Tubing Intake Depth (in) J.'5-'' 
GPS Accuracy I '±- ) t,'ff ~) Tubing Length (feet) 

Location Field Modified?JI:.% (~ircle) If Yes, explain in field notes Initial Tubing Purge (L) ~L 
4. Field Preservation I Field Measurements 

HAA Analysis Cyanide Analysis 

Initial Cl2 check Pos / (Neg'• (circle) pH adjustment req (},t N (circle) 

# of 5-mg NH4CI aliquots reqd:-· · 0 # drops NaOH to bring pH>12_f /t.0~ &,fo /rb).t 
Field Chlorine Measurement • ··1 

Initial C'2 check Pos / (l'Mg) (circle) 

pH test strip (s.u.) 6J .l. # of drops NaAs02 reqd. ..>--

Cb test strip (mg/L) C> Observations (Precipitate, color) ~ -r, {wt 
LR Result (mg/L) O,'fb Cr(VI) Analysis 

HR Result (mg/L) Dilution __. ~pH oJ preserved sample: JD pl 
Observations (Yellow color, pink color fades) lf B w ... ~ 

p R_ ~ tt· D c]<r--5L.) l ~ -·/ / 'J. lf J t!) J;J.Yo 
5. Sample Description Solids ' JA.Jl, ,,..~ 111" 

Sample ID t t"yOtf( ·~~ -hJ.:blj Sheen ~ 

Color _ilsJbk ~ Odor -
( 

Turbidity QtAf&t. Reactivity -
Bottles Filled _I_ 250-ml HOPE (NaAs02) _I 500-ml HOPE (H2S04) _l_ 1-L HOPE, FF (HN03} 

) 40-ml VOA (HCI) _l 250-ml Amber (NH4CI) _l_ 1-L Amber (unpres) _l 1-L HOPE (HN03) 

_c 125-ml HOPE [(NH4)2S04] _l_ 250-ml HOPE (FF unpres 213-full) ~ 1-L HOPE (unpres) 

6. Water Quality Parameters 

Temp (°C) 1:f14 Conductivity (mS/cm) 2'i5 
pH (s.u.) >,'3b Dilution Required for Conductivity? Yes 
Turbidity (NTU) 32.5{) Measurement Met~od In-Situ/ ~(circle) 

DO (mg/L) 3, 'J., Meter Type: tr:br,b~ ll\,-)),/N: 

ORP(mV) t/20 Calibration Date: \ l / ?..,{.tJ / 1} 
7. QC Samples 

MS/MSD YI ~circle) EPA Split Samples Y /@(circle) 

Field Dup Y / ift(circle) Analyses ---
Field Dup Sample ID 

Signature __ ~-~ .... ~~-----------

Rev 1, Nov 2013 

Date_:2J_AJ_t>_V~;).(J~lJ~---

SOP USM-08 
US Magnesium RI/FS 



Surface Water I Wastewater Sampling Form ERM 

1. Site Information 2. Description I Notes 

SITE ID f ~ ( <i - l) \ ~ Site Type SW 1./.f.) (circle) 'J U,,A,f fc c.."Y 
DATE (t - Z, $ - \.? -h~:: Description (Location, Flow, Conditions): 

Begin Sampling Time I ¼ l{ 5: i 5 Do G,_. cii, (!'1 ~ . a""-{-~\. l 1 • ( tr , 
1 
'--~/" 

End Sampling Time [ b O 5' (o-l J-__ ,,,_<, ,+- c.._ <; c'!'.. . ~ "'V""4 f ..... ~ ,f- ( ~ ~ 
ERM Samplers ~~k_ v\~ \;\..~-eJ.. t>C''t fref' · \i=,(~..C ~.._,.,__ 

EPA Oversight A, ~r,( P1;0 I S ·- .,,.._.,._,,( b .__c b..,, t'-- {\ { .I ~ ,- 1 . . 
<J f I _q •- ~ ·- '1'C,,O i,,V\.ctl,\, '( 

Weather C,A,l-v,.. '{ O ~ Co vJ. e,l_ iA.,O -~ t"~ e,,\"- · S ll ( j- J., $ 
~3-.~L-oc-a-tio-n---~~~+-+~~~~,~~".'._.!__ __ _j Water Depth (inches) ? LL{, Meas/~ (circle) 

·l:at...-i ~ ¼ ~3) 'i l O Sampling Method\¼'~@ 1pper(c cle) 

j.,.o.A§ ~- '>S f-:( 0 <sq; If Pump: Sample Tubing Intake Dep (in) ·"" l 2. 
GPS Accuracy j_ (Cf, M=: {7 \) Df ~ \"'Or Tubing Length (feet) 

Location Field Modified? N (circle) If Yes, explain in field notes , 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos t@i (circle) 

# of 5-mg NH4CI aliquots reqd. ___ _ 

Field Chlorine Measurement 

pH test strip (s.u.) 

Cl2 test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

.f"J G::> 

0 
6-- ~, 

-
Observations (Yellow color, pink color fades) 

Dilution 

5. Sample Description 

Sample ID ~ g\l{-0 (-S - '?WO l- /l Z...S () 

Color ~V\,sg• IA'/f.: 
Turbidity F~+~ {+·"Yl,.._ 

Initial Tubing Purge (L) 

Cyanide Analysis 

pH adjustme~t req (YIN (circle) 
1 

I 
#dropsNa0HtobringpH>12 (CO ll,--ops. -\6 rr-r 
Initial Cl2 check Pos / ~(circle) 

# of drops NaAs02 reqd. ___ _ 

Observations (Precipitate, color) 

Cr(VI) Analysis 

pH of preserved sample: ~' S--

Solids 

Sheen 

Odor 

Reactivity \/~ ') - > D~· w /ffC,,l f o 5,s / Ce,., 
_(_ 500-ml HDPE (H2S04) ..(L 1-L HDPE, FF (HNO,) l,J ~ tcr >1. S Bottles Filled ~ 250-mL HDPE (JII.IA&02\{ 

~ l ~~D~ 
_7_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CJ) 

1- 125-ml HDPE [(NH4)2S04] _f _ 250-ml HDPE (IJt unpres 213-full) 

9 1-L Amber (unpres) ._\_ 1-L HDPE (HN03) e 'f4erV . 5C/-i,,.,.y 
,., - ,",. -',.__A 

+ 
6. Water Quality Parameters . ~I Li() U'-., 
Temp (°C) ~-, t \ 

pH (s.u.) S. l l~rl '> 
Turbidity(NTU) ';r;iotJi~!i._ Ct~lO t>s;t 
DO (mg/L) )·, 'J-.r{ 
ORP (mV) ~), b 
7. QC Samples 

MS/MSD Y / ~(circle) 

Field Dup Y / Mcircle) 

Rev 1, Nov 2013 

_·~- 1-L HDPE (unpres) ~ (){ 

Conductivity (mS/cm) 6 ·71 ( \ : 1 0 

Dilution Required for Conductivity? _ yQ:; f & 

Measurement Method In-Situ/ ~er (circle) 

Meter Type: t/4, ... ~ b.,,, S/N: _____ _ 

Calibration Date: ti J.5 p 

EPA Split Samples G) N (circle) 

Analyses ~i'.\E' 

SOP USM-08 
US Magnesium RI/FS 

,\ 
I 



Surface Water/ Wastewater Sampling Form ERM 

1. Site Information 2. Description I Notes Mt),..R. 1.oo 1 
(I) c1J 

SITE ID ~,-·ooi Site Type £§W / WN (circle) 0!'-15 t«<-{ 0;.-·<[\ {\"\ 
DATE 11-·~0- \:> Description (Location, Flow, Conditions): l . I /'(l;D 0,J-J,t, 
Begin Sampling Time U.ID fv(t)~ Pc,f.. '1

1 
~ ·""" l.A" . 

)(, - i.v<J4'(\ t:k(',{~ 
1aa.s End Sampling Time ·: ,1.,,,I -: ==--

ERM Samplers 1{~ / OD ~- "') ~W,T}A 7 
EPA Oversight -=--' u,;lx,.., H-1r; 
Weather Clouh \;/ I> •· r:,or1J/\ l{ 0 :,,.._ (_ I/ 
3. Location ' I 

y 

Water Depth (inches) .7 Meas/~rcle) 

Lat Sampling Method ~/Dipper (circle) 
. - /) 

Long If Pump: Sample Tubing Intake Depth (in) J 
,· 

GPS Accuracy Tubing Length (feet) 3L,,!) 
Location Field Modified? Q, I N (circle) If Yes, explain in field notes Initial Tubing Purge (L) 3c L l "' 

4. Field Preservation I Field Measurements 

HAA Analysis Cyanide Analysis 

Initial Cl2 check Pas / ~ (circle) pH adjustment req @N (circle) 

# of 5-mg NH4CI aliquots reqd. 0 # drops NaOH to bring pH>12 i ()ti ..f-

Field Chlorine Measurement Initial Cl2 check Pas t§b (circle) 

pH test strip (s.u.) C,. (} # of drops NaAs02 reqd. ------
Cl2 test strip (mg/L) C}' l' Observations (f_f~lpifate, color) 

LR Result (mg/L) O,o_ ~ Cr{VI} Analysis 

HR Result (mg/L) Dilution - pH of preserved sample: l't,).c) --
Observations (Yellow color, pink color fades) 

5. Sample Description , Solids /V.r~e 

Sample ID eca::1-o:>, ··~ Gl,JuHtWPl3 Sheen /1-'Jt::f 
Color C.J' +--=> IF' 1

"·" Odor ,i-1)/t,f._ 

Turbidity s1;1-c.-t 
V 

Reactivity 41<~7( 

Bottles Filled _ 250-ml HOPE (NaAs02) _ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) _ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 125-ml HOPE [(NH4),S04] _ 250-ml HOPE (FF unpres 213-fuli) _ 1-L HOPE (unpres) 

6. Water Quality Parameters 

Temp (°C) '7, '7c:) ~J (_ 

pH (s.u.) b.,iSoJ'I • 
Turbidity (NTU) s;i Alfl-i 
DO (mg/L) .5, 3_() 

ORP (mV) 'J-li&r.->f<p,.....,; 
7. QC Samples 

MS/MSD Y / li0.ci rcle) 

Field Dup Y I@,( circle) 

Field Dup Sample ID 
~ 

Signature I/ vfi1IN1v1 

Rev 1, Nov 2013 
(/ 

Conductivity (mS/cm) ~l'l,b 
Dilution Required for Conductivity? ½'~ V,o 
Measurement Method In-Situ/ ~er (circle) 

Meter Type: i/.:/\1 b, S/N: 

Calibration Date; /; -JJ>- t3 

EPA Split Samples Y !-@circle) 

Analyses 

Date l)-~o"O 
-SOP USM 08 

US Magnesium RI/FS 



Surface Water I Wastewater Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

111/00 
::klA /DD 

2. Description I Notes 

Site Type @t WW (circle) 

Description (Location, Flow, Conditions): 

(/uCJ ;"'.J:a:p -I~ .s/5£ 

3. Location 

Lat 

Water Depth (inches) :> Meas/~ (circle) 

Sampling Method Q / Dipper (circle) j 
Long 

GPS Accuracy 

If Pump: Sample Tubing Intake Depth (in) _/ __ _ 

Tubing Length (feet) / D fr· 
Location Field Modified? Y / (circle) If Yes, explain in field notes Initial Tubing Purge (L) 3L 
4. Field Preservation I Field Measurements 

HAA Analysis Cyanide Analysis 

Initial Cl2 check Pos / ~ (circle) pH adjustment req ()IN (circ(e) , 

# of 5-mg NH4CI aliquots reqd. Q) # drops NaOH to bring pH>12 / DO .;t 
Field Chlorine Measurement / Initial Cl2 check Pos / Q(circle) 

pH test strip (s.u.) '\Ji() # of drops NaAs02 reqd. 0< 

ERM 

Cl2 test strip (mg/L) Q !) Observations (~3~i~;td, color) -"¼-:1/;A,..,, 011;:;~/5 
(),.J""7 / I LR Result (mg/L) _.___ • Cr(VI) Analysis 

0 
_ 

HR Result (mg/L) ____ Dilution fi , pH of preserved sam~le: J, 5 plJ 
Observations (Yellow color, pink color fades) e\i,ff ~~/e,M( fRJ<J- 0 "J-.S/,.ll,'.z ·-//.l,oi~ 

,..-.,-, 

Turbidity 

Bottles Filled 

_ 40-ml VOA (HCI) 

_ 250-ml HOPE (NaAs02) 

_ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4),S04] _ 250-mL HOPE (FF unpres 213-full) 

6. Water Quality Parameters 

Temp (°C) I ~,J') ,;( 

pH (s.u.) (/JS J 
Turbidity (NTU) 

DO (mg/L) 

ORP(mV) 

7. QC Samples 

MS/MSD Y / N (circle) 

Field Dup Y / N (circle) 

/J,) 
3,JD 

Field Dup Sample ID _______ _ 

Rev 1, Nov 2013 

v'l '""''~ Q 

Sheen 

Odor 

Reactivity ~f1~·~-·t.J~v~"J'{._. ___ _ 

_ 500-ml HOPE (H,S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) 

_ 1-L HOPE (unpres) 

_ 1-L HOPE (HN03) 

Conductivity (mS/cm) 

Dilution Required for Conductivity? 

Measurement Method In-Situ/ @§taiAer (circle) 

Meter Type: f-/4rib·, S/N: ____ _ 

Calibration Date: / /fao 1/J 

EPA Split Samples Y / r8circle) 
_,-' 

Analyses ______________ _ 

SOP USM-08 
US Magnesium RI/FS 



Surface Water I Wastewater Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

fK.s;;1-ro1 · 50)0\-· \' ~H \) 
3-t No/~,~ 

/}.~ 

GPS Accuracy 

Location Field Modified? Y /(W(circle) If Yes, explain in field notes 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pas /~(circle) 

2. Description I Notes 

Site Type svef / WW (circle) 

Description (Location, Flow, Conditions): 

l;\_sk. lli,'\,, pllJ (h) -1:v (f/ ~1=£ , cl,(.<\/\ 

/Jo Oil P/t& {;r f)</c~l'v~ 

}> 

Water Depth (inches) ~-€?as/ Est (circle) 

Sampling Method ~mif / Dipper (circle) 
/ t'I 

If Pump: Sample Tubing Intake Depth (in) ~t>~~--
Tubing Length (feet) -+6~0,,1 

__ _ 

Initial Tubing Purge (L) ,) C 
Cyanide Analysis 

q,5,~j;v\ 

ERM 

# of 5-mg NH4CI aliquots reqd. _M_c)))_( __ 

Field Chlorine Measurement 

pH adjustment req {]IN (circle) 

# drops NaOH to bring pH>12 £'.o ..&-, 

Initial Cl2 check Pas / ~(circle) 

ID, '1S fiw)(l/tJr,b.) 

pH test strip (s.u.) -=-b.,_JJ __ _ 

Cl2 test strip (mg/L) .,,,.0...,,~D~--
LR Result (mg/L) ?J,i) g.: 

# of drops NaAs02 reqd. ,i'd?'.l-:( 

Observations ~te, color) c.;.:/-,./.:
1 

tvei"/YI 
Cr(VI) Analysis ' / 

,;-, )\ 

HR Result (mg/L) ____ Dilution__ pH of preserved sample: --'6'_1 U __ _ 

Observations (Yellow color, pink color fades) ---r;:.jp/Jlt'c11,.k m' '1-0~1-Sl'>~d.-.. //J/ I) Ci? It Oo 

. C>(lec-l fh n)~j.Jc Ff(I::7-cx/7-·56) ~ \-· ( JJ{ 13 (i) ( 5ot> 
5. Sample Description I Solids __ ,,.,,=!~~' ~--- -
Sample ID Pll[.·1-c->07- 5y)C>(~(ldD3 Sheen A)()JW 

Color C,li::G'.1' Odor -M-V7&_•_{c_c_/c.-j-6_(J_.v_t:7,1"cJ\SLJs/·f;;,ft o<fa,~) 
Turbidity /JrJ!\ '( Reactivity _..,-.,/f,~11=r&~t ___ _ 

Bottles Filled 

_ 40-ml VOA (HCI) 

_ 250-ml HOPE (NaAs02) 

_ 250-ml Amber (NH4CI) 

_ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HOPE (HNO,) 

_ 125-ml HOPE [(NH4)2S04] _ 250-ml HOPE (FF unpres 213-full) _ 1-L HOPE (unpres) 

6. Water Quality Parameters I O ( 

Tern p (°C) -;"-I ci_1--'---,--,--
p H (s.u.) :J. ~Spti 
Turbidity (NTU) 0, \ IJ]U 
DO (mg/L) /1:J Pia IL 
ORP (mV) 30 M V 
7. QC Samples 

MS/MSD Y / Q(circle) 

Field Dup()/ N (circle) 

Field Dup Sample ID fkL1-6()"1-S1,~ d- f-· //J.l _] (!) /SvD 

Oc / e / 
O..J, & fllv{Cl'V\ 

I 
Dilution Required for Conductivity? /I.Id t\f.., 
Conductivity (mS/cm) 

Measurement Method ~/Container (circle) 

Meter Type: /hAit:J, S/N: _____ _ 

Calibration Date: Jf.:J/-/3 

EPA Split Samples WN (circle) 

Analyses ~.v q,.s. -{4,/j 

Signature /'21/llbt:, 
Rev 1, Nov 201t'' 

Date __,/;....,_}--'-i)/--=/3'-------
SOP USM-08 

US Magnesium RI/FS 



Surface Water/ Wastewater Sampling Form ERM 

1. Site Information 2. Description I Notes 

SITE ID Q r:i:s:<,, o', :> ~ Site Type @1 WN (circle) 

DATE c>,1 ~,,l,l ('.J.0\] Description (Location, Flow, Conditions): 

Begin Sampling Time \JoS' - r_sw'-\\ 1:e.~-flvl.,/ hi CcJ lf\\l> pr<1 
End Sampling Time \ ).L\ S"' -
ERM Samplers ~\.i-_[QQ .1.:~0..cf 6c·t'\ ~f'e.5-e{'vei.t,, 1() 1ic,~\J 

~~(v::\ \1i, I~ 
-· S£,,.br•it~ j,_ ~~.r,;:. ~~.J €-'"'10 OM CJi'-lj."'\ ~ t:)/\.ll._ CJ. ~'jlfi "rv EPA Oversight 

Weather ~ cJ,Jp,·-1.. 

3. Location Water Depth (inches) lf 'J- @1 Est (circle) 

Lat Sampling Method £,i,::?p I Dipper (circle) 

Long i{I 
If Pump: Sample Tubing Intake Depth (in) 

GPS Accuracy Tubing Length (feet) di) I 

Location Field Modified? YI e (circle) If Yes, explain in field notes Initial Tubing Purge (L) ?/,OL-
4. Field Preservation I Field Measurements 

HAA Analysis Cyanide Analysis ~tifi-t I CfJo 
Initial Ch check Pos / ~ (circle) pH adjustment req (f]N jC:cle) iJ\evl II,.') 

# of 5-mg NH4CI aliquots reqd. D # drops NaOH to bring pH>12 :V{ () 5"i) ~; s~( 4 fv~., 
Field Chlorine Measurement Initial Cl2 check Pos / ~ (circle) 

pH test strip (s.u.) ·7,t) # of drops NaAs02 reqd. ef 
/ 

Cl2 test strip (mg/L) OD Observations (P~te, ~ SXJlf) fF'IJ1 1 O:oio/ 
LR Resolt (mg/L) 0> 0 b J_ Cr(VI) Analysis 

HR Result (mg/L) -- Dilution pH of preserved sample: &:. 0 
Observations (Yellow color, pink color fades) 

5. Sample Description . Solids ~;.r.KM' - blGv·v. 

Sample ID -XlA. ~ (~'(S..~-Ol'.:)--5(,:x>Hl~.\) Sheen f,Ji,JY'{L 

Color ,i~,~· Odor 1:fit.'J1 ... ii, I (-J, ~ 
Turbidity fuoi-Q. Reactivity M.'f\.~ 
Bottles Filled _ 250-ml HOPE (NaAs02) _ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) _ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 125-ml HOPE [(NH4)zS04] _ 250-ml HOPE (FF unpres 2/3-full) _ 1-L HOPE (unpres) 

6. Water Quality Parameters 

9,{Ms/ar, (;. 

Temp (°C) 11, ½I\ L, Conductivity (mS/cm) 
I 

pH (s.u.) S,~pl·j . Dilution Required for Conductivity? (tf oTif.. 

Turbidity (NTU) a (i ~1 lk. Measurement Method ~ I Container (circle) 

DO (mg/L) D;1 OM~ (L Meter Type: HorY1.,~ S/N: 

ORP(mV) -~- _ '?;;i/1,\v Calibration Date: ( j-. 'Jl-13 
7. QC Samples 

MS/MSD YI N (circle) EPA Split Samples(!/ N (circle) 

Field Dup YIN (circle) Analyses Ml ~{lD MsLt.1 so 
I 

Field Dup Sample ID 

Signature a// M lA:; Date II-Jd-L3 
V 

Rev 1, Nov 2013 SOP USM-08 
US Magnesium RI/FS 



Surface Water I Wastewater Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

) ('i (' 1t, ,,J 

2. Description I Notes 

Site Type ~/WW (circle) 

Description (Location, Flow, Conditions): 

fl I r. . ,v... \- l <.'.1.:ri 

""1 '1 . \ 
Water Depth (inches) ',- \ ~~-~JI Est (circle) 

Sampling Method f{~11JP / Dippe-r'(circle) l 

If Pump: Sample Tubing i;take Depth (in) -~I __ _ 

ERM 

GPS Accuracy -----,,"',··-----

Location Field Modified? Y / ~circle) If Yes, explain in field notes 

Tubing Length (feet) f ¢', EJ· 
Initial Tubing Purge (L) ...,~,.,,.L>,....l~--

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cb check Pos / Nfa)(circle) 

# of 5-mg NH4CI aliquots req'd·. · (JJ ---+,,---
Field Chlorine Measurement 

pH test strip (s.u.) _(,'-'('_,.-__ 

Clz test strip (mg/L) (r:~:) 
LR Result (mg/L) (), .1 0 
HR Result (mg/L) - Dilution ;(J_ 
Observations (Yellow color, pink color fades) 1 

fv1,-1rie 
5. Sample Description ,<) 

SamplelD fRI~_·_ / ____ _ 
Color hr"/ f ~,.s\J 
Turbidity _c._.,_,+(..,.~l-'-k~0 ____ _ 

Bottles Filled _ 250-ml HDPE (NaAs02) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) 

Cyanide Analysis 

pH adjustment req (j)~. ~~Jci:~le; ,_;,:~ 
1 

/ / _,,, 

# drops NaOH to bring pH>12 ~) ('< .\ I l/ 1 

(~~/ I} ·,i; 
Initial Clz check Pos / N~_g (circle) r ,· 'f" .E) 

# of drops NaAs°,2~~-qd. --·" ·;, \f,;. 
Observations,rrecip~~f~,?,~9r) '}>.:/, . _ _.1 1 ... ~' • / 

Cr(VI) Analysis -.... _ ,f/f) 1T ··,,,: ,, ~,( _ 
pH of preserved sample: &',; Q ,;_., .. rr,, .. -· 

Solids _ __,_·fl=X)'t\'-'-(,,_' ___ _ 

Sheen __,~=:-/-+ig,..../21~---
0dor d:Ct/'f\ J._lfick 
R~activity _,_/1_'J_,;i_f\_{._. ___ _ 

_ 500-ml HDPE (H2S04) _ 1-L HDPE, FF (HN03) 

_ 1-L Amber (unpres) _ 1-L HDPE (HN03) 

_ 125-ml HDPE [(NH4)2S04] _ 250-ml HDPE (FF unpres 213-full) _ 1-L HDPE (unpres) 

6. Water Quality Parameters 1 , . . ( ' t 
Temp (°C) ~)·zi'i. · 

pH (s.u.) ~- },.S 1 J1 
Turbidity (NTU) bl/, 51 /111lA. 
DO (mg/L) l/, ') ,,~// .. 

[ I Cl 
ORP (mV) --.A, ':)\ V 
7. QC Samples 

MS/MSD 6) N (circle) 

Field Dup Y / N (circle) 

Field Dup Sample ID _______ _ 

Signature U/~{,'t) 
Rev 1, Nov~? 

Conductivity (mS/cm) 

Dilution Required for Conductivity? 

Measurement Me,:ho~ f. In-Situ/ C~-~!~iner (circle) 

Meter Type: I,, c ;·l -kt S/N: _____ _ 

Calibration Date: ,{ /~ ~ /J., ~ 11 -~ (j j.) 
Pf{r~-Cf·/1 -.S(;J~- //~:J/JJ ~ f6ur.. 

EPA Split Samples Y /~}ircle) 

Analyses ______________ _ 

Date f {-JJ:{!;; 
SOP USM-08 

US Magnesium RIIFS 



Surface Water/ Wastewater Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

ERM 

2. Description I Notes 

Site Type <iii} I WW (circle) 

Description (Location, Flow, Conditions): 

fu-9 ·ff'cu -[£u"} b,goJ)-"'Je", 
0 .. J? 

\-\ > c;-. s 1)-e.f ~-½ --l- c; ~(' ~ 1· . . "', 

f 1 ..f--~({--e,.r o"'-Ly C ( OLt 
Q, l.f ~ ;vv-- I 

Water Depth (inches) {, 5 Meas /~_(~~rcle) 

Sampling Method ~p / Dipper (circle) 
11 

, 1 

If Pump: Sample Tubing Intake Depth (in) -&---· f 
Tubing Length (feet) 3t) I 

{ VL'1 

0'? ,6\~) 

Location Field Modified? Y /~(circle) If Yes, explain in field notes 

4. Field Preservation I Field Measurements 

Initial Tubing Purge (L) 

_,.._-,__ 
f'~1.r• ~ tl 
'-I~~ 

1:· 1/V\~~. ;,>e 
HAA Analysis 

Initial Cl2 check Pos / t'1 (circle) 

# of 5-mg NH4CI aliquots reqd. ___ _ 

Field Chlorine Measurement 

pH test strip (s.u.) ...... C ...... D __ _ 

Cl2 test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

OD 

Observations (Yellow color, pink color fades) 

Dilution~ 

5. Sample Description 

Sample ID fQt:~·lX)S-·SVVDl-1''1512> 
Color i+- '{:e i,1 l!JlJ i-\,\'\..+ 
Turbidity C..l.o'""' "{,'{ 

Bottles Filled _\_ 250-ml HDPE (NaAs02) 

~ 40-ml VOA (HCI) __L 250-ml Amber (NH4CI) 

Cyanide Analysis 

pH adjustment req Y / N (circle) 

# drops NaOH to bring pH>12 > D 
Initial Cl2 check Pos / ~ (circle) 

# of drops NaAs02 reqd. _-_··_···· __ 

Observations (Precipitate, color) 

trl'~\G, \ (1 P 
h~cL U>o 

Cr(VI) Analysis , 

pH of preserved sample: i D~r ( w .\~ ~ J 
OL. '1-- ~ ~ (t-Jwto w 

Solids 

Sheen 

Odor 

0 

l--\- 0\ er--

Reactivity t...J ~ 

__L 500-ml HDPE (H2S04) _(_ 1-L HDPE, FF (HN03) 

~ 1-L Amber (unpres) _L 1-L HDPE (HNO,) 

___\._ 125-ml HDPE [(NH4)2S04] _l_ 250-ml HDPE (FF unpres 2/3-full) +-- 1-L HDPE (unpres) 

6. Water Quality Parameters 

Temp (°C) {;{,l,O "(, Conductivity (mS/cm) b5~ 'iM~/o, 
pH (s.u.) ~. \5 ·1~'- Dilution Required for Conductivity? ~/J~l)~---
Turbidity (NTU) ?'\j. tSTI)\. Measurement Method In-Situ/ ~er (circle) 

DO (mg/L) ~'1(.....,/L Meter Type: f/~,_;,p.. SIN;-_,,,, ____ _ 

ORP (mV) 5C.. -;i Calibration Date: d.)~/Jjif ';)._{> (0 

7, QC Samples _( f ~ ~ gl tx v\J:. .. ;c l? . 
MS/MSD Y ru'l(circle) Pf?-l ~.-00 ?- )1/\l 'L\- \ \ ~ <; EPA Split Samples Y ~.)(circle) 

Field Dup Y & (circle) G \ -i.5 J Analyses _____________ _ 

't< 

Signature 

Rev 1, Nov 2013 

_ fu __ Lt __ 't--_~_,,__c_J __ 
SOP USM-08 

US Magnesium RI/FS 



Surface Water I Wastewater Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

2. Description IN~ 

Site Type SW ~ircle) 

Description (Location, Flow, Conditions): 

End Sampling Time /l --1L-I----A-

ERM 

ERM Samplers -G, l \ u,\"eQJ --r.,,.~ ~ l~ 
EPA Oversight 00~'6,. 0 (~-SW 1.., \-~ Z./Z,Jl-{ €.,//: O ( 
Weather 1 1 

1--3.-L-o-ca-t,-·o-n----~"----------'-~-'----'--------; Water Depth (inches) l "{__ Meas/ Est (circle) 

Pump/ Dipper (circle) Lat 

Long 

GPS Accuracy 

'1 5·3 :U,c;:; '{ L 
~G:?,W3:: ,'- S 

l _c1 .. A Pt,o(? ::. ·3~ S-

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos / ~ircle) 

# of 5-mg NH4CI aliquots req~---

Field Chlorine Measurement 

pH test strip (s.u.) 

Cl2 test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

Observations (Yellow color, pink color fades) 

Dilution 

5. Sample Description o'Z-\ t. 
Sample ID ~'o•o!e•'6W05t-- ei \t{J 

Color ¼VJMY 
Turbidity '"''VJ·\ 
Bottles Filled 

_ 40-ml VOA (HCI) 

_ 250-ml HOPE (NaAsO,) 

_ 250-ml Amber (NH4CI) 

Sampling Method 

If Pump: Sample Tubing Intake Depth (in) __ Jo __ 
le Tubing Length (feet) _ ...L. 

Initial Tubing Purge (L) 

Observations (Precipitate, color) 

Cr(VI) Analysis 

pH of preserved sample: __ 1=---

Solids 

Sheen 

Odor 

Reactivity 

-
_ 500-ml HOPE (H,S04) 

_ 1-L Amber (unpres) 

_ 1-L HOPE, FF (HN03) 

_ 1-L HOPE (HN03) 

_ 125-ml HOPE [(NH4),S04] _ 250-ml HOPE (FF unpres 2/3-full) _ 1-L HOPE (unpres) 

6. Water Quality Parameters 

Temp (°C) 

pH (s.u.) 

Turbidity (NTU) 

DO (mg/L) 

ORP(mV) 

~.-1b 

7. QC Samples 

MS/MSD Y ~' (circle) 

Field Dup Y ircle) 

Field Dup Samp e ID ___ _,,,_ ___ _ 

Rev 1, Nov 2013, 

Conductivity (mS/cm) 

Dilution Required for Conductivity? 

Measurement ethod In-Situ l 

Meter Type: • loo.. S/~N:---: ===-----
Calibration Date: tl \ l 

EPA Split Samplecl(circle) 

Analyses ______________ _ 

SOP USM-08 
US Magnesium RI/FS 



...rface Water I Wastewater Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

Weather 

3. Location 

Lat 4S~]3:Cl,lf£ 
Long ½36JS: t~O 
GPS Accuracy &_, 7~ f hOf \ '=,-
Location Field Modified? Y / g}circle) If Yes, explain in field notes 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial C'2 check Pos /~(circle) 

# of 5-mg NH4CI aliquots re~----

Field Chlorine Measurement 

pH test strip (s.u.) _/~, 0 __ _ 
C'2 test strip (mg/L) (!) •O 
LR Result (mg/L) () • (0 
HR Result (mg/L) ____ Dilution 

Observations (Yellow color, pink color fades) 

5. Sample Description ~ 

Sample ID pRJi~ fll;l-~-o\~Di,\~ .... ]L\~l..l~ 
Color ~J: 'lcllt,wvsb, 
Turbidity _ ___..,}b...._..ll~L ___ _ 
Bottles Filled 

_ 40-ml VOA (HCI) 

_ 250-ml HOPE (NaAs02) 

_ 250-m L Amber (NH4CI) 

2. Description I Notes 

Site Type SW 1(fiJ)(circle) 

Description (Location, Flow, Conditions): 

Water Depth (inches)~ Meas/ Est (circle) 

Sampling Method Pump Dipper (circle) 

If Pump: Sample Tubing ntake Depth (in) ~, ... b ___ _ 
Tubing Length (feet) VJ 
Initial Tubing Purge (L) 

Cyanide Analysis 

pH adjustment req Y / N (circle) 

# drops NaOH to bring pH>12 / 0 0 ~ f~ /l,'iii 
Initial Cl2 check Pos /@(circle) 

# of drops NaAs02 reqd. ____ _ 

Observations (Precipitate, color) 

Cr(VI} Analysis 

pH of preserved sample: 6 .C) 

Solids 

Sheen 

Odor 

Reactivity 

_ 1-L Amber (unpres) 

---
_ 1-L HOPE, FF (HN03) 

_ 1-L HOPE (HN03) 

ERM 

_ 125-ml HOPE [(NH4)2S04] _ 250-ml HOPE (FF unpres 213-full) _ 1-L HOPE (unpres) 

6. Water Quality Parameters 

Temp (°C) i-4~ 
pH (s.u.) 1 lJ 1 
Turbidity (NTU) ~B._,"""1-__ _ 
DO (mg/L) L/ ,',~ 
ORP (mV) -~--'----'\ ..... \ __ _ 

7. QC Samples 

MS/MSD Y dircle) 

Field Dup Y @' (circle) 

Field Dup Sample ID -----.....---

Rev 1, Nov 2013 

Conductivity (mS/cm) 

Dilution Required for Conductivity? ___ -r.,,--~---

Measurement ethod In-Situ/ Container circle) 

Meter Type: "tb,c.. S~.:::. _-_-_..,,_ .. ____ _ 

Calibration Date: ..z..{ti I 

EPA Split Samples J(circle) 

Analyses _______________ _ 

Date rV 

SOP USM-08 
US Magnesium RI/FS 



Surface Water I Wastewater Sampling Form 

1. Site Information 

SITEID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

PV:\'t - o ·zo 
.,,_, I\ I I y 

\ \ \ 5 

3. Location 

Lat 

Long 

GPS Accuracy 

4 ~~2L ,q ~' i;o l,--\ iJ 
~S':)}<\:,:>1".l-l ML 
i \ 4, 1 "'- ~ \) 0 Q -z_. O ·1 

Location Field Modified? Y / N (circle) If Yes, explain in field notes 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cl2 check Pos / (9 (circle) 

# of 5-mg NH4CI aliquots reqd. ___ _ 

Field Chlorine Measurement 

pH test strip (s.u.) 

Cl2 test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

o5 
0 

tJ' l'L 
·-

Observations (Yellow color, pink color fades) 

S'l~'7k~ k,..... l;:..O Co r 

Dilution 

5. Sample DescriF?.tion 

Sample ID Pf-..\(b-OL\3 ·- S'wo ( ., 0 l ll f ~ 
Color l+, '/e,UCJ;,..J .- (, {'-e!Z.1,1. 

Turbidity 

Bottles Filled 

_ 40-ml VOA (HCI) 

_ 250-ml HOPE (NaAs02) 

_ 250-ml Amber (NH4CI) 

_ 125-ml HOPE [(NH4)2S04) _ 250-ml HOPE (FF unpres 2/3-full) 

~e::~:~)uality Parame~ 

pH (s.u.) ~ 
2.s.'6 Turbidity (NTU) 

DO (mg/L) 

ORP (mV) 

7. QC Samples 

MS/MSD Y .@circle) 

Field Dup Y~(circle) 

Field Dup Sample ID -------J'-------!t--

Rev 1, Nov 2013 

2. Description I Notes 

Site Type €>}; /WW (circle) 

Description (Location, Flow, Conditions): 
\:eM. (.,{_ .. 

fPJ'b-Oll 

~ '?>1
1-4" 

Water epth (inches) L\ Meas t@'(circle) 

Sampling Method ~/Dipper (circle) 

If Pump: Sample Tubing Intake Depth (in) __ I __ _ 
Tubing Length (feet) _,l/_iJ __ _ 
Initial Tubing Purge (L) 5 

Cyanide Analysis 

pH adjustment req C5/)t N (circle) 

# drops NaOH to bring pH>12 ...,....,.~--

Initial Cl2 check Q 4 l'-. 5 
# of drops NaAs02 reqd. ___ _ 

ERM 

Observations (Precipitate, color) W Lt.1 { C e~ c ·, (? / (/.A,, 
Cr(VI) Analysis O i"-.. , , C ( r 

l 
. 5 "c>. ~---~ i) d \ . 

pH of preserved sample: __..____ ~LoP ) 

Solids 

Sheen 

Odor 

Reactivity 

_ 1-L An:iber (unpres) 

_ 1-L HOPE (unpres) 

D 

_ 1-L HOPE, FF (HN03) 

_ 1-L HOPE (HN03) 

Conductivity (mS/cm) !5'8 -i£> 
Dilution Required for Conductivity? /\Jo 

In-Situ I Container (circle) 

--+--l""~'-"-',5;::....:::-2_= S/N: 3 /J'f,( O l\l f,VC .. 

EPA Split Samples Y@ircle) 

Analyses ______________ _ 

• 

SOP USM-08 
US Magnesium RI/FS 



Surface Water I Wastewater Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

l'L ls . 
r, 1 L J'-"' 

A:-6 t e l.,r() 
+L Clo £-1..i Lt o'> 

'i':533[)(rf,5D M- µ 
-~s::~6:f 37-·~v AA.£ 

·t.20 wi... l?oop L'-l~ 
Location Field Modified? Y / N (circle) If Yes, explain in field notes 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cb check Pos / & (circle) 

# of 5-mg NH4CI aliquots reqd. ___ _ 

Field Chlorine Measurement 

pH test strip (s.u.) 6, \ 
Cb test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

D 
0.,,.\ --

Observations (Yellow color, pink color fades) 
,,_; ,._, 

Dilution -fi)_i2 

5. Sample Description 

Sample ID ~\<{~ 021 -{l.,Ju1 - tJ'lU t '-f 
Color lo\- Y-e lfo i,J/Gq1~ 
Turbidity M 
Bottles Filled 

_ 40-ml VOA (HCI) 

_ 250-ml HDPE (NaAs02) 

_ 250-ml Amber (NH4CJ) 

2. Description I Notes 

Site Type SW /WW (circle) 

Description (Location, Flow, Conditions): 

KAA.l-e,, ------ ----
1"" 'L. 6~o p 

,,. ~r--...;;.,;;,_..!.._~~ )!( 
~e) () 

• tli ·o t I. f (st({, ~ D l t, 

Water Depth (inches) ·) Meas t§.v (circle) 

Sampling Method @i)P / Dipper (circle) 

If Pump: Sample Tubing Intake Depth (in) I, S 
Tubing Length (feet) L( 0 
Initial Tubing Purge (L) -.....,,;,,__ __ 

Cyanide Analysis 

ERM 

pH adjustment req (} / N (circle) .. 

{ ·cJ r , I l (,S 
# drops NaOH to bring pH>12 _ 6 ''"'tt> r ~ 
Initial Cb check Pos / ~(circle) 

# of drops NaAs02 reqd. ____ f) {-
/l -l/L . ..-r I t''f< ,Al ·- • ~' Observations (Precipitate, color) (!P(7 u •, I,{ 

Cr(VI) Analysis ; ...... ·i: ~1-{t('( 1 ·~ 

pH of preserved sample: _l_. _r;~_ '" ~~ +-c:_ I ; ·\-. 
"· -ft>~"-

Solids 

Sheen 

Odor 

Reactivity 

s. ex c; ir, !N"L v 

t,..h 

_ 1-L Amber (unpres) 

_ 1-L HDPE, FF (HN03) 

_ 1-L HDPE (HN03) 

_ 125-ml HDPE [(NH4)zS04] _ 250-ml HOPE (FF unpres 2/3-full) _ 1-L HDPE (unpres) 

6. Water Quality Parameters 

Temp (°C) 

pH (s.u.) 

Turbidity (NTU) 

DO (mg/L) 

ORP(mV) 

7. QC Samples 

MS/MSD Y t@circle) 

Field Dup Y@circle) 

Rev 1, Nov 2013 

\l.f)j Conductivity (mS/cm) 5~ · Z, 
Dilution Required for Conductivity? /Jo 
Measurement Method In-Situ /~circle) 

Meter Type: l4«;1q U5"Z.. S/N: _____ _ 

Calibration Date: ·z/ I i/ /~ 
EPA Split Samples v<Z.fucircle) 

Analyses ______________ _ 

SOP USM-08 
US Magnesium RI/FS 



Surface Water I Wastewater Sampling Form 

1. Site Information 

SITE ID f'(2.! /lf -c,05 
DATE '2... - I \ - I <:f 
Begin Sampling Time I ':t LO 
End Sampling Time l S 3 V 
ERM Samplers t,_ Le ( L- I''.\ . 
EPA Oversight A f') ( eiv T) 
Weather M .U ( / .,., 1 

I \,t \ \ \,t, Vvtt.'l 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y@ircle) If Yes, explain in field notes 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Clz check Pos / ~cle) 

# of 5-mg NH4CJ aliquots reqd. ___ _ 

Field Chlorine Measurement/ 

pH test strip (s.u.) b. 
Clz test strip (mg/L) 0 

LR Result (mg/L) t2. \, l 
HR Result (mg/L) Dilution-=_ 

Observations (Yellow color, pink color fades) 

5. Sample Description 

Sample ID f'R\ll.{- oos· -SL.JO\ - 01-,t,,L l 'i 
Color ~(-~ ~C_,....,__,.y ___ _ 
Turbidity '7-=-·~-VVV\.,~~<L-____ _ 

Bottles Filled 

_ 40-mL VOA (HCI) 

_ 250-ml HDPE (NaAs02) 

_ 250-ml Amber (NH4CJ) 

_ 125-ml HDPE [(NH4)2S04] _ 250-ml HDPE (FF unpres 213-full) 

6. Water Quality Parameters 

Temp (°C) 

pH (s.u.) 

Turbidity (NTU) 

DO (mg/L) 

ORP(mV) 

Rev 1, Nov 2013 

11.:10 
5.q5s 

2. Description I Notes 

Site Type @v /WW (circle) 

Description (Location, Flow, Conditions): 

ERM 

) •'\M,\ p "( L +-J1)v,A. '> <; b c._ s ;~ 
') .e,.\- ·, ~ Mk) ~ ('V') ~. cf.eef'. 

t) IA(, ~~ ) -hA. ~ .1- ""' ,J -{:.--.( (:, () +ft, ~') 

) ~ ~. ~(A 'l ~ ''v O < S ,""'-

Water Depth (inches)~ Meas/ Est (circle) 

Sampling Method @\/Dipper (circle) 

If Pump: Sample Tubing Intake Depth (in) -.,,-,.---

Tubing Length (feet) 'i 5" 
Initial Tubing Purge (L) 

Cyanide Analysis 

pH adjustment req (JJ, N (circle) 

# drops NaOH to bring pH>12 / 0 0 
Initial Clz check Pos t@<circle) 

# of drops NaAsOz reqd. NJ 
Observations (Precipitate, color) 

Cr(VI) Analysis 

pH of preserved sample: _q~-5 __ 

Solids 

Sheen 

Odor 

Reactivity 

So~ 

L( 

_ 500-ml HDPE (H2S04) 

_ 1-L Amber (unpres) 

_ 1-L HDPE (unpres) 

_ 1-L HDPE, FF (HN03) 

_ 1-L HDPE (HN03) 

Conductivity (mS/cm) 

Dilution Required for Conductivity? 

In-Situ Container (circle) 

Meter Type: H"'-.L.lk:~~'-""'~ S/N: _____ _ 

EPA Split Sample{])N (circle) 

Analyses -.Jf¥~.,,.~-------------

le ___________ _ 

SOP USM-08 
US Magnesium RIIFS 



Surface Water/ Wastewater Sampling Form ERM 

1. Site Information 

p (?1 ! li}-006 
2. DescriptrJotes 

SITE ID Site Type .s /WN (circle) 

DATE :1a ~Jt,, ~()\1 Description (Location, Flow, Conditions): 

Begin Sampling Time \ OQt) ,·I\ ckc,l\c·v ct,, f\l\ e.,\ - I.J;;,(Tt>..;J 
End Sampling Time I D t.S-
ERM Samplers -r,.l ~,}i.~ ~11-L ·"'ft/o ,A) ;;J: (3f(!<it~64, I L 1Jj;,,.f\ / f,, &\ 

EPA Oversight NLA 
Weather (( l/ /I 1..,,,tL" ~ 1" 3. Location ' • Water Depth (inches) e I Est (circle) 

Lat Sampling Method e I Dipper (circle) 
I/ 

Long If Pump: Sample Tubing Intake Depth (in) I 
GPS Accuracy Tubing Length (feet) I'() I 

Location Field Modified? Y tJV, (circle) If Yes, explain in field notes Initial Tubing Purge (L) ,-i l-
2 

4. Field Preservation I Field Measurements 

HAA Analysis Cyanide Analysis 

Initial Cl2 check Pos / r9 (circle) pH adjustment req G) N (circle) 

# of 5-mg NH4CI aliquots reqdj.:v, ~- fv Jf\'(J # drops NaOH to bring pH>12 /a[}~ 
' 

Field Chlorine Measureme~ Initial Cl2 check Pos / ~)J (circle) 

pH test strip (s.u.) ') 0 # of drops NaAs02 reqd. -~ 
Cl2 test strip (mg/L) 0,b Observations 'f"~~. color) 

LR Result (mg/L) O.D) Cr(VI) Analysis 

q ,5 pl-{ ._..__,, 
Dilution -· pH of preserved sample: HR Result (mg/L) --

Observations (Yellow color, pink color fades) 

I 

5. Sample Descption c)C)b Solids 11/fl:J. 
Sample ID R(.Ol t,,\,., Sheen IV/IJ 
Color CbJ Odor /.!//'. 
Turbidity 5/,i-- Reactivity ~d'lt 

Bottles Filled _ 250-ml HOPE (NaAs02) _ 500-ml HOPE (H2S04) _ 1-L HOPE, FF (HN03) 

_ 40-ml VOA (HCI) _ 250-ml Amber (NH4CI) _ 1-L Amber (unpres) _ 1-L HOPE (HN03) 

_ 125-ml HOPE [(NH4)2S04] _ 250-ml HOPE (FF unpres 213-full) _ 1-L HOPE (unpres) 

6. Water Quality Parameters a(, 
Temp (°C) 6 <ir-5 
pH (s.u.) "'1, I~ Pl4 
Turbidity (NTU) l,J., #JTl.A. 
DO (mg/L) C, -3 r;, ,16L\-
ORP(mV) i3°~Prw 
7. QC Samples 

MS/MSD YI N (circle) 

Field Dup YIN (circle) 

Field Dup Sample ID 

Slgoat,re 2 ~ 
Rev 1, Nov 2 

Conductivity (mS/cm) (q·5, () 
Dilution Required for Conductivity? \I:,.., 0o 
Measurement Method In-Situ/ ~in~ (circle) 

Meter Type{/i)r,:h.._ S/N: 

Calibration Date: JJ) fJc),:.I d()() 

EPA Split Samples Y !@(circle) 

Analyses 

Date ___ /J~/;),,_,~))~_·'.J, ___ _ 

SOP USM-08 
US Magnesium RI/FS 



Surface Water I Wastewater Sampling Form 

1. Site Information 

SITE ID 

DATE 

Begin Sampling Time 

End Sampling Time 

ERM Samplers 

EPA Oversight 

Weather 

3. Location 

Lat 

Long 

GPS Accuracy 

Location Field Modified? Y / N (circle) If Yes, explain in field notes 

4. Field Preservation I Field Measurements 

HAA Analysis 

Initial Cb check Pos / ~ (circle) 

# of 5-mg NH4CI aliquots reqd. ____ _ 

Field Chlorine Measurement 

pH test strip (s.u.) 

Cl2 test strip (mg/L) 

LR Result (mg/L) 

HR Result (mg/L) 

0,CJ 

Observations (Yellow color, pink color fades) 

Dilution -·" 

Sample ID 

Color 

Turbidity 

Bottles Filled 
t-JD...f)~ 

_(_ 250-ml HOPE (NaAs02) 

L 40-ml VOA (HCI) _f_ 250-ml Amber (NH4CJ) 

_1_ 125-ml HOPE [(NH4)2S04] _l_ 250-ml HOPE (FF unpres 2/3-full) 

6. Water Quality Parameters 
O 

. 

Temp (°C) <J .'7-6 c 
pH (s.u.) 

Turbidity (NTU) 

DO (mg/L) 

ORP(mV) 

l,0~ pli 
O.o flF/l\ 

"~ ~s 

2. Description I Notes 

Site Type @I WW (circle) 

Description (Location, Flow, Conditions): 

ERM 

PRIil../ - ~rvx 5'.)rJ 'ft 1,Jc>0fl..,,f Q..,, .t.. 1.,1 '-"'\{!(,(\ 

'tfO C ,L ~ f; /+e..i-
() _ t,t L, ~· {-\ l w-

; JI) ·~ 
Water Depth (inches) -~1----~ I Est (circle) 

Sampling Method ~/Dipper (circl,;) J) 

If Pump: Sample Tubing Intake Depth (in) _d.. ___ _ 

Tubing Length (feet) 

Initial Tubing Purge (L) 

Cyanide Analysis 

pH adjustment req (41 N (circle) Sc J_ 
# drops NaOH to bring pH>12 :_:-DO 1M L .,->\:,:,fl e-
lnitial Cl2 check Pos / ~circle) w/ f <'e.. ~· 
# of drops NaAs02 reqd. ____ .(-~Ile. 

~a_0{L Observations (Precipitate, color) 

Cr(VI) Analysis 
..::::. cl.. 

pH of preserved sample: ___ U_ 

Solids 

Sheen 

Odor 

Reactivity _U_i)_,A~_-< ____ _ 

rrf ~°' 

_(_ 500rml HOPE (H2S04) 
z._t; C, 

~ 1-L Amber (unpres) 

_i_ 1-L HOPE, FF (HNOa) 

_!_ 1-L HOPE (HNOa) 

_j,_ 1-L HOPE (unpres) 

Conductivity (mS/cm) 

Dilution Required for Conductivity? ;/4· ) f D ·.,::. 

Measurement Method ~~/Container (circle) 

Meter Type: (/4;,1/:i.i S/N: _____ _ 

EPA Split Samples G / N (circle) 

7. QC Samples 

MS/MSD Y / N (circle) 

Field Dup Y / N (circle) 

Field Dup Sample ID ________ Tt~ 
Analyses / .51fl'.'t A-, f:e M 

~(tt""k- r (l.ljl.{-o0 · -S\-0·2,t-({ l'tl3 

Signature /J ~ 
Rev 1, Nov 20137 

Date /1 /41cU O'(_j .:> 
SOP USM-08 

US Magnesium RI/FS 



Surface Water/ Wastewater Sampling Form 

1. Site Information 

SITE ID ee1 I'-\ :12,:) 
DATE v:1 Y\hv J613 
Begin Sampling Time -1(H-{_,_Q.,_!5=-'------
End Sampling Time -'~\~~-2>_t> ___ _ 
ERM Samplers -Cl( 1,T'l'OK -fwrd::::" .JG.4J1f-li( l~· 
EPA Oversight -Af.l'(;'\., &"f't'.l 

' 
Weather 

3. Location 

!_::~ W7'1 f\/ t./S 3 oc('7 S-
- I e. 35? OJ.-0 

GP; Accuracy ~~ 'J (I fl, /J /J"t f lit)b 
Location Field Modified? @ N (circle) If Yes, explain in field notes 

4. Field Preservation I Field Measurements 

HM Analysis 

loilial Cl, check . Pos / ~g),le) 

# of 5-mg NH4CI aliquots reqd. (2 
Field Chlorine Measurement 

pH test strip (s.u.) \Ji 5 
Cl2 test strip (mg/L) -0~---
LR Result (mg/L) 0, ( Y, d 
HR Result (mg/L) ::;,;;;;,,-,- Dilution 2-
0bservations (Yellow color, pink color fades) 

5. Sample Description 

Sample ID P.RJ'Jl{·0/3 -St,_)gf/~ I) /Cif3 
Color __,C.,,,.1L.,fe"'-.. "'""". I" ____ _ 

Turbidity _,_/IJ.~t..111~,~t:'.~-____ ('Jc..0#-

Bottles Filled _/_ 250-ml HOPE (NaAsel2) 

_2 40-ml VOA (HCI) _(_ 250-ml Amber (NH4CI) 

J_ 125-ml HOPE [(NH4)2S04] ..J._ 250-ml HOPE (FF unpres 2/3-full) 

pH (s.u.) 

Turbidity (NTU) 

DO (mg/L) 

ORP (mV) 

7. QC Samples 

MS/MSD Y / rQtircle) 

Field Dup Y 1j(circle) 

Field Dup Sample ID _______ _ 

,/7 /J/1 ' 
Signature / {?'1 J,1/),,' :ft) 

7 
Rev 1, Nov 201-:f' 

2. Description I Notes 

Site Type JGJ /WW (circle) 

Description (Location, Flow, Conditions): 

5t l\ vJ'({" 

ERM 

'f'" es(:,~ \.o r-q_ ,k_ - <lt:i c._ C 0C (A__" 't:- {\ t 'kJ--.
l-k1 o ~ C) • Z ~ - t...<;E.",.,L O., l( t;· ~ 

I 

O."'\ ~ 

Water DJpth (inches) a- 1

' ~/Est (circle) 

Sampling Method O / Dipper (circle) ~ ,,., 
If Pump: Sample Tubing Intake Depth (in) ___ _ 

Tu~~~~~~~ ~~-(-)_' __ 

Initial Tubing Purge (L) .....,{o;,......c..L __ _ 

Cyanide Analysis 

pH adjustment req :j) ,N ,(circle) 

# drops NaOH to bring pH>12 _t-=>-· ...,Q __ _ 
Initial Clz check . · ~~s / _ _G)(circle) 

# of drops NaAs02 reqd. __,,.~--

_Observations (Precipitate, color) 

Cr(VI) Analysis . , 

pH of preserved sample: ~ ~ 

Solids -Al-fJ~D~-<-~----
Sheen ~4=h=~h ..... <-_____ _ 
Odor _'..,J.J~O~D/._l ____ _ 

Reactivity ._/V,_,;J_M-"(,.'-------
_l_.wa-mL HOPE (H2S04) 

'2...i;o 
c;{_ 1-L Amber (unpres) 

j_ 1-L HOPE, FF (HN03) 

_l_ 1-L HOPE (HN03) 

_i_ 1-L HOPE (unpres) 

-:;_ ~ • · I .__L '/ ' 
Conductivity (mS/cm) ~"f:r7t,;,·-y-/(f:\-5/(- ,,11¾. ,, 
Dilution Required for Conductivity? ¼5 ,'do 1 

Measurement Method, }n-Situ / q§1a~ (circle) 

Meter TypeHo~1b11<. ltS ~ S/N: _____ _ 

Calibration Date: /1, /JDi,I f ~ 

EPA Split Sample~8/ N (circle) 
C ~ Analyses ~ ,,-, s /f1 

Date / $ /lhtJ .J(/.>l:J 
SOP USM-08 

US Magnesium RI/FS 

//t,) s 



 

Appendix D-6 
Water Level Measurement Forms   



Groundwater Level and Staff Gauge Measurements 

Technician HA-nA:PA- / MB fZ cl;J?. Water level indicator model: Sot.IP.ST IOI Serial# 5 3 2 ff 8 

MONITORING WELL ID DEPTH TO 
DATE TIME COMMENTS 

&RANK* WATER (ft) 

PZ-01 A I ?.,4 3 I /z 1/1'1 OC(Zo N, eJ;>t,-,& O+- <...A:S/1,Jfs/ 

PZ-04 A g '15 / / Z. 7/14 IOO{p 
PZ-06 A 101 5 3 1 /2- 1/JL-1 0 'f3 3 

MW-18 A IL/, I 3 I /z 7/,'1 <)Cf5 7 
MW-20A A J 3, 2 t I/ Z 7/IL/ OC(/1,, I AJ. Eb c,.,, C o.f--- CA-s 1 ,.i c""' eA ST () +--nw U>-JJ 

MW-20B A I'-/. IO I /27 IN ocro'f n t:;t,1::-,£ o+- r A-< ,;.Jc..., We5Tuf Zi>A 

PZ-08 B L./ /4 3 1/t.7/;t,/ ~09 10 ;4 
PZ-10 B 5'. j~ I / Z 1 /14 If cJ G 
PZ-12 B &,81 I /27//q /II S 
PZ-16 .B t./, q z. I /z 7/N I I 5 1 
PZ-18 B G,o 'J. I /z7/ftl I 1i../S 
PZ-22 B 5,3.S 1/27/N (25' (o 

PZ-26 B 5, '1ff 1/27/1'1 // 00 

MW-13A B 7, Cf (p 1/21/;'-{ IOtC( eA-S-r t,,vE:Z.L o..f N€s'TZ'::o P"A, ra 
MW-13B B 7.g/ tlz7f;tJ /OJ.~ NIJ !'AP t)IJ w€lL • ;Jo [3tJL.T ..,.,.,, r,,i..s1~Yrz 
MW-14 B 5, 55 I/ i. 7 /tt.f lo 35 
MW-15A B {p. ( ct t/21/(tf (0 '1fl /V0/217-/ W~L. 

MW-15B B 5.4'3 ( (i.7/t'-I /0'-f'-f /00 CA1P ' St:)<nr/ (r.Jl?l..L 

MW-16 B - tlt7IN IO I~ \/JAf'l>f~~ <,Jt,.,~.,-€' ~v-e.r.? 

MW-17 B .t./, q o/ dz. 7 /1'-1 1'3 /3 /JO c.A-? 
MW-19A B 3, 3 I J / z,7//11 1101 
MW-19B B 2,? 3 th?/N not 
LF-01 C ~- 14 I /21/1'-{ 132.5 
LF-03 C t-f, '{(o I / i 7 ~'-/ IL./ 08 
MW-04A C 7.?15 I /z.1/i.'1 /'-{ 0 1 l,..J&ST we-z-L.. 
MW-OSA C /I),& 0 / / Z. 7 / 1'{ 13L{ 2 w r; !. r , ffl u_, 
MW-06 C '4, .l,!I -,'16 'l,(o3 I / Z.7 II'-{ /'3 3(1) 
MW-07 C (0, "12 1/2.1/l'I 13 31 
MW-OBA C C/,'fl J/27 IN \3'-f 15 
MW-08B C q 5g 

I Ii 7 ''"' 
l~'-/'l 

PZ-24 C lj.05 I ( z. 7 {t'-( 1'4,'/ 3 /Ji} t,J£LL cA p 
SG-1 -- t/1-1/t'-1 ()'f ~ {) .S,Gi, (;o~ (Stot.f;/..1!) ..... /g'1

pvt:, tz.£/1,AI;.) 

SG-2 /1 J.() I /;7//q ,cn3 
SG-3 l.'1'1 , /J7/tt./ 1100 
SG-4 I, >5' ,/z,1/tt/ I cJ SCf 
SG-5 I. t 7- I /i7/1'1 1119 
'A0 least ,:amlnated; C/osl cont?? 

( Signature~r -/t~ Date /fez£1 



Groundwater Level and Staff Gauge Measurements 

Technician 1 /·I / fl B Water level indicator model: 6er?rec,y Serial# 3 'IL/ 8 

MONITORING WELL ID DEPTH TO 
& RANK* WATER (ft) 

PZ-01 A / Z., cf/'-/ 
PZ-04 A ~ q'l, 
PZ-06 A J0,,2-3 
MW-18 A 13 cri 
MW-20A A /'3, 10 
MW-20B A /'-{.00 

PZ-08 B l(. 5L/ 
PZ-10 B 5. 74 
PZ-12 B (,, r:. (o 

PZ-16 B L/.5Co 
PZ-18 B 5 L/3 

' 
PZ-22 B S .'-( 5 
PZ-26 B G. 67 
MW-13A 13 7 ,S'l 
MW-13B B 7. 5 3 
MW-14 B 5 53 
MW-ISA B ~.3(p 
MW-15B B 6. ,, 
MW-16 13 

MW-17 13 lf, ' 3 
MW-19A B 3.56 
MW-1913 B Z .7t/ 
LF-01 C B.fo 
LF-03 C J.../. 51. 
MW-04A C 7. 73 
MW-OSA C /o, 52 
MW-06 C er, 5c:r 
MW-07 C /0, 7L/ 
MW-OBA C q,fJ[J, 
MW-08B C i.Gl8 
PZ-24 C u. 1 er 
SG-1 o.qs 
SG-2 I.lo 
SG-3 I, 2 'Y 
SG4 4 /, L/ If 
SG-5 /,()(s, 
*A=least contaminated; C=rnost contaminated 

Signature ~fl/ 

DATE TIME COMMENTS 

2.h4!,14 0<1t.S TD!= 2. /, /6 +"t. So~T Ro,'T-

fOO').. 

()<// 2-
09E5 -t-t> =- Z ti. 2 Z .ft. So.f..., 'l>~'T'"Tl.J/'1 

c,q '1 ~ rD :: 2 0, 2 0 ft; H-A- JZ.i> 11 O'T'N) n 
O"fU?.. lf'l)= 32 .J7 .r-, HAIZb 'B.nTrOr, 

/O J(p 
/O'{L{ 

Jot/ 7 
I JI z 
/10 5 
Jl ?> l{ 
10/.(0 

10/3 To :. //, 00 ft. (./-A/&D &rrol"'f 
I O IL{ 1-t D = 2 I. 7. ~ +t".. ~'}fir ~ -rr,,r, 

/01.l TD : /'], 71 ft.. 5.,~.,. Tinn-on 

IOZ ~ Tt>: /(!), 15 -Fe.. lh4 21> g", ; , -, 
111 30 -ro: Z.O,Cf8+r- . So+-r x..,.,.,.ol'""' 

SEE HEU> "'Boo/"- N C.03 

//SD TD~ 'J. /. /{) ft Scir &orrt'#"t 

/I"( 0 To-: I CJ, /./5 ft;;. S' ,...r -r- go"f"<F-nr1 

II~ 2 TD: 3i,82 .f-t. l+A ,,,,., '5,,7•Nu1•"1 

I 2 l.4 
/;J. 1)0 

121./1 
/ 232 
/ ').'2-'f 

/ 227 
12 'JS 
/ ].3(,, 

ffSS NO cAP 
O'f / $ , ,,,, 
/{)L// 
10'-(0 

'/ fo l/q 

Date 



Groundwater Level and Staff Gauge Measurements 

Technician Ti /½rl).'i:J. ( k. l>@ i1, ...i Water level indicator model: {QTcCH Serial # "3'/l/8 

MONITORING WELL ID DEPTH TO 
DATE TIME COMMENTS 

&RANK* WATER (ft) 

PZ-01 A I 3. OB 3/J'f fN I J 3 7 
PZ-04 A Gf,05 I / Zzo 
PZ-06 A la!& /1/B 
MW-18 A l'l, ()3 i ~ // 
MW-20A A / 3 2 7 /lO -:S. 
MW-20B A II/, /'I / 20J.. 
PZ-08 B ll, '1 2 / Z'I 7 
PZ-10 B 5 .1 '1 /300 
PZ-12 B (o , 74 130·1 
PZ-16 B 4, <t'-1 1"3 15 
PZ-18 B 5. O'-( 1:si.o 
P Z-22 B S,.(p7 i 3lf I 
PZ-26 B ro. oz. /Z.55 ,, 

MW-13A B 8 , 11 /2 2 c..r 
MW-13B B 7, Cj 2 /-z,30 
MW-14 B 5",Cf L !Z s if 
MW-15A B {g, {p 7 / Z L/0 
MW-15B B 

~I '-/0 I 2- 3'7 
MW-16 B t,A.)(:,i,.I../UC.• 1 FN .,...,.,~Tc; .,... ,, ,=,4 

6L.N, c, vt:/l n, ~c~ ,.,, -'IS" ->-f",.......-n 

MW-17 B Lf. 17 {:SGD 
MW-19A B 3 ,75 /34 .S 
MW-19B B z., '-((i;, I .3'-J Co 
LF-01 C e, z r; /t../ OL-f 
LF-03 C t{ (<; 3 I 35 7 
MW-04A C 7t {[35 1'1 2 I 
MW-05A C /0,fo ( l'f I 2 
MW-06 C <.,I, 7tJ /40C( 
MW-07 C //) . '1-Z. i'-10 7 
MW-OBA C Cf,9fj I I~'" MW-08B C 9.G:(c /'-f l5 
PZ-24 C '-/. 3 2 I /35.3 
SG-1 /, /tJ /I 22 pf/ = I~ 0 
SG-2 0/10 I JZ.Z,(o 
SG-3 1 I I 0 ' I 12.55 
SG-4 I~ l.. c; V )2 S'f 
SG-5 o. 'd s y 1307 
'A=least c~ntamlna: d; C=m°lO•d 

Signature ~ Date 3 /z 4 !1 ~ 
[ I 



Groundwater Level and Staff Gauge Measurements 

Water level indicator model: (1cc TL c , 1 Serial # ;:.; '1 S 

MONITORING WELL ID DEPTH TO 
DATE TIME COMMENTS 

&RANK* WATER (ft) 
PZ-01 A !5. /3 lf/i-G /;L{' t;'r34'l 
PZ-04 A c7. 11 I o <1 I 4 ! 

PZ-06 A er 4, I 

I 08,t (;) 
MW-18 A /.3 16 cY-1/'1 
MW-20A A I 3, I 2. ' oc, {) t-/ 

i 

MW-20B A I 3. cl c, oc103 
PZ-08 B 5, Icy I 

o<r .5 B \ 
PZ-10 B (o, I er ; 

/0()0 
PZ-12 B (), C( () I 1008 
PZ-16 B 5,21 I J() I 7 
PZ-18 B ::,) L/{g ! !OZ I 

PZ-22 B 5172 I ,cH I 

PZ-26 B G 3 5 I 

I oo l I 
MW-13A B f1 2 7 0 Cf "I l7 
MW-13B B g, r B OC/'"( 7 
MW-14 B 5, t1 fj 10<15{, 
MW-15A B (c, 93 ('.')<J5''-1 
MW-15B B t,, 5 0 5 
MW-16 B 2, I /( 1 rt:J .t/. ;}f/o , L5Toc I 

MW-17 B L/ IC( I liC, 
MW-19A B ,60 I Io '1(:, 
MW-19B B 3, {) I D4~:5 
LF-01 C p, },(_,;, I 

I //03 
LF-03 C 4, 7? ! I {)5/o 

MW-04A C 71 f~;' er i 1120 I 
MW-05A C I{), 7 I I I I I I 
MW-06 C <1{ 7 3 //o B 
MW-07 C /(), <l 2- \ //00 
MW-08A C /0, 0 FJ II l'-1 
MW-08B C Cf, 75 \ I /13 
PZ-24 C q, l/t{ /052~ 
SG-1 0.68 I e3E 
SG-2 0,7C,, ()</52 
SG-3 (), '1 lv tao z 
SG-4 I o 2 I l>o 
SG-5 {),(tJ{'cJ "I IO I I 
*A=least contaminated; C=most contaminal)rl 

~/ ~ 
Signatur~~-·~~--.. Date 



Groundwater Level and Staff Gauge Measurements 

Technician H/t-nA DA ~uJsDJ.) 

MONITORING WELL ID DEPTH TO 
DATE TIME COMMENTS 

&RANK* WATER (ft) 
' 

PZ-01 A (~.,c.'Jct s/z::/1'-1 lOl? _; 
PZ-04 A ct icr /0~ 
PZ-06 A ID I (Yi Oqt/(o 

MW-18 A I 31 ct s t l {)31 

MW-20A A I 3 ;z 0 
i " ?7 I I 01 Lf 

MW-20B A jt-( I /013 
PZ-08 B s £; C ~::> 1t)5B 
PZ-10 B 0, s, 5 i 

1105 
PZ-12 B 7,2 7 i/{) l 
PZ-16 B 5Jf g ': i I IS 
PZ-18 B 5/12 

t 

112 I ', 

PZ-22 B SJYI •. /14 fJ? 

PZ-26 B (; 5 r;; /IO/ 
MW-13A B ra/ sf;;, ! /()L( 

MW-13B B 9; 4 5 !04S 
MW-14 B l::1 z (p 

1 rol-(7 
MW-15A B. &11f} t 

ID _r:; 'f 
MW-15B B 6, : iC53 
MW-16 B ~; I 5 I 24 0 

,-jC ·- I. f.J A ·, fl> (;j,I. 7[: [<C_ 

i ,"\_,, 3.t . .'· fl (7<./,;··f ,._;A nrz > ;;. !or, i 

MW-17 B ,;_ C) 2 /(5 7 
MW-19A B 3, cf{;;; ! II :3 
MW-19B B Z, 2 i j/5 
LF-01 C c;J, 3 if I //L( 2 
LF-03 C L-/, f ')- : /2C3 
MW-04A C 7,15 ! ZZ l-
MW-05A C Iv. f3/ : /2/-s 
MW-06 C er. -7 & 

I tz 1 
' I 

MW-07 C It:: ")t, ; /IL!( 
MW-OBA C //}_ 1/j ! /2/ 7 
MW-OSB C <:fc BS i I Z If; I 

PZ-24 C 4 50 : 
(15? 

SG-1 o,- 5 8 ' :, OC/4"1 

SG-2 0 I (t;[ r 1r1u I 
SG-3 0, f3 I I I r:/2-

SG-4 {), cf 7 ! / 1/{)0 
SG-5 0, c; 6 ·,;1 

(IOC( 
*A=least contaminated; C=most contaminated 

;:;;, L I.· / 
signature; ,,j;;:,-:::7T , -~-?/~-.. --- --. 



Groundwater Level and Staff Gauge Measurements 

Technician t-tf:7-"IAI)A &.r(1A1,._ D Water level indicator model: {(t:OTl~-CH Serial # 3 '/ 1./ 8 

MONITORING WELL ID DEPTH TO 
DATE TIME COMMENTS &RANK* WATER (ft) / I 

PZ-01 A I . 2 I &/t3,/t<-! /()()0 
PZ-04 A q 3 (c: I I I q 
PZ-06 A /D. tf 2 I (T(S I 

MW-18 A I ?; . <f L.f l I (o 
MW-20A A 12; 3() to 0 t5 
MW-20B A /~l I 3 /0()7 
PZ-08 B 51f:5 I IO::;, 1 
PZ-10 B (~, 0 I JDt.i 3 I 

PZ-12 B '7{p { /01&7 
PZ-16 B 5. F~), iosi 
PZ-18 B {_,;, 3) /oS 7 
PZ-22 B s·. ,, s II~ 
PZ-26 B r;;, 7(~) Io 0/0 
MW-13A B El. f; 7 I oz 7 
MW-13B B 01 S .. 3 lo z &:, 
MW-14 B {.,, 7 7 102cr 
MW-15A B 'J I Z lo 3'/ 
MW-15B B (;I;:; 11 /o:!:. 5 

MW-16 B _;; I 0 /Zr& 
MW-17 B --n·+ 6/5 \ ll "21 
MW-19A B 7 ,, r:"k q, I 

·,_, /V ( D j ft- L/ 
MW-19B B ''i 0 // 2 S 
LF-01 C fl ,14"f!J,'5 

""'.f-1' t I - f/ flt.( z. 
LF-03 C q q 'Z, I I I 31 
MW-04A C 7,t,,, I 

j I~ 1 I 

MW-05A C /0,7C, I /!3D 
MW-06 C Cf' 7 Cf 1/4 8 
MW-07 C /{J, 9(;, /f4 5 
MW-OSA C I() Z l) If 5 ~, 
MW-OSB C Cf r 'O fr7 I r/55 
PZ-24 C q /4 9 l 131 
SG-1 0962.. Df2 \/ /0 c ,; 1 A Tt:12. i~ 'i'"C,),/J \ 

SG-2 0, ~1 C ! /OZ 1-I 
SG-3 o, &· (£) I D'1 I 
SG-4 0, 7 R . /03 cy \ 

SG-5 0 L4 0 \/. 0 'i S 
*A=least contaminated; C=most contamip fed 

-------:;, - / I { 
Signature / ':' / 4;-f·· 



Groundwater Level and Staff Gauge Measurements 

Technician HA,1'1.AJ>A / 'flYJSOP Water level jndicator model: Gcol?::Z. f.f. Serial # 3 i{ 't 8 
MONITORING WELL ID DEPTH TO 

DATE TIME COMMENTS 
&RANK* WATER (ft) 

PZ-01 A 13 . 50 ~!Js!t"I O 653 
PZ-04 A 4t ' {o' 
PZ-06 A iD 't<?.f 
MW-18 A I~ . ~4 
MW-20A A I 3 . 3'1 
MW-20B A J"l .13 
PZ-08 B 6-, 'J. 5 
PZ-10 B /4, f.P'-f 
PZ-12 B 7 .75 
PZ-16 B lo {O 
PZ-18 B (9 . 5'-f 
PZ-22 B (f,06 
PZ-26 B fo ,'6(, 
MW-13A B 't , 2 ·(p 

MW-13B B Of,05 
MW-14 B 7.ofJ 
MW-15A B. 7. 3'f 
MW-15B B 1.o°I 
MW-16 B z .73 
MW-17 B 5 . 2 '-/ 
MW-19A B 4. I 8 
MW-19B B 1,,',°I 
LF-01 C <;. ~.43 
LF-03 C {... . t:f~ 
MW-04A C '2 .o I 
MW-05A C lo( C, 7 
MW-06 C Cf,8/ 
MW-07 C /() , 1 7 
MW-08A C /0 . 35 
MW-08B C q, 1 {, 
PZ-24 •- C 4 -78 
SG-1 NA 
SG-2 I", 3 &, 

SG-3 o . 5,:;y 
SG-4 e>. 7 I 
SG-5 0 .3~ 
' A=least contaminated; C=most : nt, lnated 

Signature~L,J ,4.------

f)CJ I I 
i)P,l;f 3 
0'701 
OB5°1 
Of358 
tt'f'). °I 
oq35 
0'137 
C,Cf L{ 5 
O'f5D 
JolZ. 
oq3i 
oq1q 
O'j( 0 
OCJ21 
oq2S . 
oq 2 t;, 
, too 
I O}Cf 
/O/l'D 
/0/5 
/03 Z. 

102~ 
/tJ'/ 7 
(()3Cf 

to3 7 
1035 
(CJ'-/ z. 
(OL.f '3 
10 2 / 
OS'/ I/ IA.Joi 1,:, t,U,,_ rE /2. . p F, I 7 
t'J <it I In 

1l oq3J 
(!>q,3./ 

\V Oq.3,9 

Date-z/rs// 'f 

hc:lv 



Groundwater Level and Staff Gauge Measurements 

Technjcian \<;7,eMSM ,£? . ?1<31'-J Water level indicatol' model: ____ _ Serial# __ _ 

MONITORING WELL ID DEPTH TO 
&RANK* WATER (ft) 

PZ-01 A \ ~)o4 
PZ-04 A 1d~~J 
PZ-06 A 0,,q~ 
MW-18 A JL.t.t<\ 
MW-20A A j,z i,..,; 
MW-20B A t~.i D 
PZ-08 B 

,r (. 

~ .. 0 
PZ-10 B ~. b'o 
PZ-12 B ·-, Q\"1. 

PZ-16 B ;,. , Vh 
PZ-18 B c::, ,c,'1 
PZ-22 B b,oD 
PZ-26 B b,~1 
MW-13A B C. ,C,\ 
MW-13B B c.. 

1"'l,.C,:., 
MW-14 B ,,~ 
MW-15A B -1 :c,, 
MW-15B B "1,11> 
MW-16 B \ .--
MW-17 B ~J\Uj 
MW-19A B vdO 
MW-19B B 1,<,({k;, 
LF-01 C ~~~ 
LF-03 C - , c:.., o I 
MW-04A C 4.1.\ 
MW-05A C \{ ,00 
MW-06 C ~ ~, 
MW-07 C ll,o~ 
MW-08A C '0 ,-1,""} 
MW-08B C 1n ,D \ 
PZ-24 C I Ji ,, .., 
SG-1 b~'hb ' 
SG-2 f1t1\ 
SG-3 Q\(p6 
SG-4 6 .. 1,L. 
SG-5 \)V\,\ .. , 
'A•leastcontam1~ 

Slgnatu~ 

DATE TIME COMMENTS 

?> I 1.-t\ I t-1 9: ~'1. . ' I()! Di) 
' 

\ C :·'l.t) 
I t.': sS 
' q-,i; I 
I ')''.C,O 
I 10~1.,,, 

,D..., s1 
I(} Ho 
,~~rGo 
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Appendix E 
Borehole Logs and Monitoring 
Well Completion Diagrams 

 



ML

GW

CL

CL

GM

CL

GC

SC

CH

PID = 0.9

PID = 2.6

PID = 4.3

PID = 5.7

PID = 14.3

PID = 2.6

PID = 6.2

PID = 11.5

PID = 11.7

PID = 30.2
PID = 15.6

PID = 9.7
PID = 15.8

PID = 31.6

PID = 4.9

PID = 2.1

PID = 1.6

PID = 1.3

Bentonite Chips
(1/4", hydrated)

SANDY SILT: trace clay and gravel, brownish red, soft, moist (gypsum cap).

SANDY GRAVEL: gray, fine to coarse gravel, moist (landfill waste).

CLAYEY SILT: some gravel, brownish red to dark gray with white nodes (salt),
low plasticity, firm, moist (landfill waste).

@ 5' grades to dark brown; large cobble.

CLAYEY SILT: minor gravel, dark gray matrix with white nodes (salt), appears
like smut waste, moist (landfill waste).

Little recovery, wood, and metal debris

SILTY GRAVEL: dark reddish brown, fine to coarse gravel, subrounded, copper
wires, paper debris, moist (landfill waste).

@ 13' metal shard (1/2" thick)

@ 17' metal debris (2" thick)

@ 19' wood debris, tar paper, plastic, cobbles.

**No sample from 17' to 20' due to coarse debris.**

CLAYEY SILT: minor gravel, dark gray matrix with white nodes (salt), appears
to be smut waste, moist (landfill waste).

CLAYEY GRAVEL: dark brown, wet.

Poor recovery, no sample.
CLAYEY SAND: some silt, gray, medium to coarse oolitic sand, saturated

(native soil).
SILTY CLAY: gray with orange-brown mottling, very stiff, high plasticity, moist

(native soil).

Total Depth - 30 feet bgs

U
S

C
S

 C
od

e

Notes: Following drilling, borehole was backfilled with hydrated bentonite
chips.
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Project Number: 0132320

Project Name: US Magnesium

Client Name: US Magnesium

Location: Rowley, UT

Contractor: Cascade Drilling

Drilling Method: Sonic

Logged By: L.Mercer

1 of 1
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WELL DIAGRAMSoil Description and Observations

7272 East Indian School Road, Suite 100
Scottsdale, AZ 85251
Phone: (480) 998-2401
Fax: (480) 998-2106

LOG OF SOIL BORING: PRI2-006

Date Started: 5/6/2014

Date Completed: 5/7/2014

Total Depth: 30 feet

Borehole Diameter: 4"

Water Level: 27 feet bgs



ML

GW

SW-SM

SW-SM

CH

PID = 0

PID = 9.6

PID = 20.6
PID = 15.7

PID = 9.4
PID = 20.8
PID = 22

PID = 14.6

PID = 21.2

PID = 24.6
PID = 1.2
PID = 14.7

PID = 4.7

PID = 9.6

PID = 0.5

PID = 5.4

PID = 6.7

PID = 0.9

PID = 4.6

Bentonite Chips (
1/4", hydrated)

SANDY SILT: trace clay, trace gravel, brownish red, soft, moist (gypsum cap).

GRAVEL: black, fine to coarse gravel, metal debris, moist (landfill waste).
No Recovery

GRAVELLY SAND: some silt, brown with white nodes (salt) and trace black
coloring, fine to coarse gravel and sand, paper debris, wood debris, metal
debris, plastic debris, moist (landfill waste).

@ 13.5' Six-inch layer of white salt.

@ 18' used absorbent towels.

@ 20' metal debris (1/2" metal), wood debris, concrete debris.

No Recovery
GRAVELLY SAND: Same as above
@ 23' Coarse material, no sample collected from 23-26'.

@ 26' Wood debris, brick debris

@ 28' black staining, saturated.
SILTY CLAY: light gray with yellow-orange mottling, very stiff, high plasticity,

roots, moist to wet (native soil).

Total Depth - 30.5 feet bgs

U
S

C
S

 C
od

e

Notes: Following drilling, borehole was backfilled with hydrated bentonite
chips.
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Project Number: 0132320

Project Name: US Magnesium

Client Name: US Magnesium

Location: Rowley, UT

Contractor: Cascade Drilling

Drilling Method: Sonic

Logged By: L.Mercer
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WELL DIAGRAMSoil Description and Observations

7272 East Indian School Road, Suite 100
Scottsdale, AZ 85251
Phone: (480) 998-2401
Fax: (480) 998-2106

LOG OF SOIL BORING: PRI2-009

Date Started: 5/6/2014

Date Completed: 5/6/2014

Total Depth: 30.5 feet

Borehole Diameter: 4"

Water Level: 28 feet bgs



ML

SW

SW

CH

CH

CL

Bentontie Chips
(1/4", hydrated)

SANDY SILT (ML): trace clay and gravel, brownish red, moist (gypsum cap).

@ 2' grades to some gravel.

SALT WASTE: granular with coarse sand and gravel-sized grains, pinkish
orange to white to dark reddish brown, angular pieces, appears to soften
and swell when wet (landfill waste).

@ 18' grades to wet.

No Recovery

SALT WASTE: Same as above

SILTY CLAY (CH): trace gravel, some sand, gray with brownish red staining,
high plasticity, firm, wet to saturated (landfill waste).

SILTY CLAY (CH): brownish red, high plasticity, very stiff, moist (native soil).

@ 32.5' grades to gray
SANDY CLAY (CL): light gray, coarse oolitic sand, low plasticity, saturated

(native soil).

Total Depth - 35 feet bgs
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Notes: Following drilling, borehole was backfilled with hydrated bentonite
chips. PID was not working during drilling at PRI2-014.
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Project Number: 0132320

Project Name: US Magnesium

Client Name: US Magnesium

Location: Rowley, UT

Contractor: Cascade Drilling

Drilling Method: Sonic

Logged By: L.Mercer

1 of 1
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WELL DIAGRAMSoil Description and Observations

7272 East Indian School Road, Suite 100
Scottsdale, AZ 85251
Phone: (480) 998-2401
Fax: (480) 998-2106

LOG OF SOIL BORING: PRI2-014

Date Started: 5/7/2014

Date Completed: 5/7/2014

Total Depth: 35 feet

Borehole Diameter: 6"

Water Level: 30 feet bgs



SM

GM
ML

CH

ML

Bentonite Chips
(1/4", hydrated)

(SM) SILTY SAND: brown, coarse sand, few gravel, fill material, oolitic sand,
dry.

(GM) GRAVELLY SILT: brown, few sand, dry.
(ML) SILTY SAND: white to gray, coarse grained sand, dry, oolitic sand, few

gravel.

(CH) SILTY CLAY: gray, high plasticity, few coarse grained sands, saturated.
Grades to dark gray.

(ML) SILTY SAND: white to gray, coarse grained sand, saturated, little gravel.

Total Depth - 12 feet bgs

U
S

C
S

 C
od

e

Notes: Following drilling, borehole was backfilled with hydrated bentonite
chips.
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Project Number: 0132320

Project Name: US Magnesium

Client Name: US Magnesium

Location: Rowley, UT

Contractor: DPS

Drilling Method: Direct Push

Logged By: L. Mercer
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WELL DIAGRAMSoil Description and Observations

7272 East Indian School Road, Suite 100
Scottsdale, AZ 85251
Phone: (480) 998-2401
Fax: (480) 998-2106

LOG OF SOIL BORING: PRI8-017

Date Started: 12/16/2013

Date Completed: 12/16/2013

Total Depth: 12 feet

Borehole Diameter: 2.25"

Water Level: 6.0 feet bgs



CL

GW
CH
GW

SM
CL
ML

CL
GW

PID = 0

PID = 0

PID = 0

PID = 0

PID = 0

Bentonite Chips
(1/4", hydrated)

SILTY CLAY (CL): trace sand, dark brown with trace dark gray coloring,
medium plasticity, firm, roots, moist (cap).

@ 2.5' groundwater
GRAVEL (GW): trace sand, light gray, gravel is fine to coarse angular, loose,

saturated (waste).
SILTY CLAY (CH): some sand, gray, high plasticity, saturated (waste).
GRAVEL (GW): trace sand, light gray, gravel is fine to coarse, angular, very

loose to loose, saturated (waste).
SILTY SAND (SM): trace clay, dark gray, medium to coarse sand, rounded

oolitic sand, loose, wet (waste).
CLAYEY SILT (CL): trace sand, brown, roots, moist (waste).
SANDY SILT (ML): trace clay, dark gray with white nodes, appears to be waste

with similar appearance to smut, saturated (waste).
SILTY CLAY (CL): gray, stiff, roots, wet (native soil).
GRAVEL (GW): trace sand, light gray, gravel is fine, angular, loose, saturated

(native soil).

Total Depth - 10 feet bgs

U
S

C
S

 C
od

e

Notes: Following drilling, borehole was backfilled with hydrated bentonite
chips.
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Project Number: 0132320

Project Name: US Magnesium

Client Name: US Magnesium

Location: Rowley, UT

Contractor: Cascade Drilling

Drilling Method: Sonic

Logged By: L.Mercer
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WELL DIAGRAMSoil Description and Observations

7272 East Indian School Road, Suite 100
Scottsdale, AZ 85251
Phone: (480) 998-2401
Fax: (480) 998-2106

LOG OF SOIL BORING: PRI10-008

Date Started: 5/5/2014

Date Completed: 5/5/2014

Total Depth: 10 feet

Borehole Diameter: 6"

Water Level: 2.5 feet bgs



ML
CH

SM

SP
Bentonite Chips
(1/4", hydrated)

(ML) SILTY SAND: brown, coarse grained sand, few gravel, fill material, oolitic
sand, dry.

(CH) CLAYEY SILT: gray, saturated, few sand and gravel (caliche?).
(SM) SILTY SAND: white to gray, coarse grained sand, saturated, few gravel

(caliche?), trace clay.
(SP) POORLY GRADED SAND WITH GRAVEL: white to gray, coarse grained

sand, saturated, trace silt and clay.

Total Depth - 6 feet bgs
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Notes: Following drilling, borehole was backfilled with hydrated bentonite
chips.
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Project Number: 0132320

Project Name: US Magnesium

Client Name: US Magnesium

Location: Rowley, UT

Contractor: DPS

Drilling Method: Direct Push

Logged By: L. Mercer
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WELL DIAGRAMSoil Description and Observations

7272 East Indian School Road, Suite 100
Scottsdale, AZ 85251
Phone: (480) 998-2401
Fax: (480) 998-2106

LOG OF SOIL BORING: PRI14-005

Date Started: 12/16/2013

Date Completed: 12/16/2013

Total Depth: 6 feet

Borehole Diameter: 2.25"

Water Level: 0.5 feet bgs



4220.0

4219.0

4217.5

4212.5

4210.0

4208.5
4208.0
4207.5

4202.0

SP

SP

CL

SP

SM

SM
SP

SP-
SM

2.0

3.0

4.5

9.5

12.0

13.5
14.0
14.5

20.0

(SP) POORLY GRADED SAND WITH GRAVEL AND TRACE FINES: sand is
fine to very fine grained  (~65%), gravel is subangular (~30%), trace fines, tan,
dry, with roots (~5%).

(SP) POORLY GRADED SAND WITH TRACE ORGANICS AND TRACE
GRAVEL: sand (~90%), organics (~5%), gravel is tan with roots, dry (~5%).
@ VOID - from 3' to 4.5'

(CL) CLAY WITH TRACE SAND: clay (~95%), sand is fine grained, gray, wet
(~5%).

(SP) POORLY GRADED SAND WITH TRACE FINES: sand is fine to medium
grained, subangular, oolitic (~95%), trace fines (~5%), white, weak cementation.

(SM) SILTY SAND WITH LITTLE GRAVEL: sand is fine to coarse grained,
subangular (~50%), silt is brown, non-plastic (~40%), gravel is fine, subangular
(~10%).
(SM) SILTY SAND: sand is fine grained, subangular (~60%), silt is non-plastic,
mottled grayish-brown, wet (~40%).
(SP) POORLY GRADED SAND: sand is fine grained, subangular (~60%), silt is
non-plastic, grayish-brown, wet (~40%). Moderate cementation, white, fine to
medium.
(SP-SM) POORLY GRADED SAND WITH FEW SILT: sand is fine to medium
grained (~90%), silt is non-plastic, gray to dark gray, wet, organic (lake) odor
(~10%).

Bottom of borehole at 20.0 feet.

j-plug

2"  Diameter
Schedule 80
PVC Blank
Casing

Concrete

Bentonite
Seal (1/4"
chips,
hydrated)

20-40 Sand
Filter Pack

2"  Diameter
Schedule 80
PVC Screen
(0.010 inch
Slot)
3" Threaded
End Cap

LOGGED BY J. Hilker

DRILLING METHOD Geopropbe/Hollow Stem Auger

HOLE SIZE 8"

DRILLING CONTRACTOR DPS GROUND WATER LEVELS:

CHECKED BY L. Mercer

DATE STARTED 12/4/13 COMPLETED 12/4/13 TOC ELEVATION 4221.96 ft

NOTES Soil descriptions were logged from MW-13B borehole.  Stick up height =3.23 ft. Top 5' was hand augered.
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 MW-13A

PROJECT NAME US Magnesium

PROJECT LOCATION Rowley, UT

CLIENT US Magnesium

PROJECT NUMBER 0132320
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7272 E. Indian School Road, Suite 100
Scottsdale, AZ 85251
Telephone:  (480)-998-2401
Fax:  (480)-998-2106
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AT TIME OF DRILLING 5.00 ft bgs

AFTER DRILLING 5.21 ft bgs on 12/9/13



SP

SP

CL

SP

SM

SM
SP

SP-
SM

2.0

3.0

4.5

9.5

12.0

13.5
14.0
14.5

20.0

(SP) POORLY GRADED SAND WITH GRAVEL AND TRACE FINES: sand is
fine to very fine grained (~65%), gravel is subangular (~30%), fines are tan, dry,
with roots (~5%).

(SP) POORLY GRADED SAND WITH TRACE ORGANICS AND TRACE
GRAVEL: sand (~90%), organics (~5%), gravel (~5%), tan, roots, dry.
@ VOID - from 3' to 4.5'

(CL) CLAY WITH TRACE SAND: clay (~95%), sand is fine grained, gray, wet
(~5%) .

(SP) POORLY GRADED SAND WITH TRACE FINES: sand is fine to medium
grained, subangular, oolitic (~95%), fines are white with weak cementation
(~5%).

(SM) SILTY SAND WITH LITTLE GRAVEL: sand is fine to coarse grained and
subangular (~50%), silt is brown and non-plastic (~40%), gravel is fine and
subangular (~10%).
(SM) SILTY SAND: sand is fine grained and subangular  (~60%), silt is
non-plastic, mottled grayish-brown, wet (~40%).
(SP) POORLY GRADED SAND: sand is fine grained, subangular (~60%), silt is
non-plastic, grayish-brown (~40%), wet, moderate cementation, white, fine to
medium.
(SP-SM) POORLY GRADED SAND WITH FEW SILT: sand is fine to medium
grained (~90%), silt is non-plastic, gray to dark gray, wet, organic odor (lake)
(~10%).

Bottom of borehole at 20.0 feet.

j-plug

Concrete

Portland
Cement

2" Diameter
Schedule 80
PVC  Blank
Casing

Bentonite
Seal (1/4"
chips,
hydrated)

20-40 Silica
Sand Filter
Pack

2" Diameter
Schedule 80
PVC  Screen
(0.010 inch
Slot)

3" Threaded
End Cap

LOGGED BY J. Hilker

DRILLING METHOD Geopropbe/Hollow Stem Auger

HOLE SIZE 8"

DRILLING CONTRACTOR DPS GROUND WATER LEVELS:

CHECKED BY L. Mercer

DATE STARTED 12/4/13 COMPLETED 12/4/13 TOC ELEVATION 4221.88 ft

NOTES Stick up height = 3.44 ft.  Top 5' was hand augered
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 MW-13B

PROJECT NAME US Magnesium

PROJECT LOCATION Rowley, UT

CLIENT US Magnesium

PROJECT NUMBER 0132320
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4216.44

4215.44

4213.94

4208.94

4206.44

4204.94
4204.44
4203.94

4198.44

AT TIME OF DRILLING 5.00 ft bgs

AFTER DRILLING 4.72 ft bgs on 12/9/13



SP

CL

SP

SC-
SM

ML

SP-
SM

4211.25

4205.25

4203.75

4201.75

4196.25

3.0

5.0

11.0

12.5

14.5

20.0

(SP) POORLY GRADED SAND: sand is oolitic, fine to medium grained,
subangular (~95%), trace gravel is fine, subangular, brown, damp (~5%) .

(CL) CLAY: clay (~100%) is grayish to grayish brown, damp to wet, low plasticity.

(SP) POORLY GRADED SAND: sand (~100%) is oolitic, fine to medium, weak to
moderate cementation, wet, brown.

(SC-SM) CLAYEY SILT: Silt (~50%), clay (~35%), sand (~10%) is medium to
coarse grained, trace gravel (~5%). Mottled brown to gray. Wet, non-plastic,
organic (lake) odor.
(ML) SILT WITH SAND: silt (~60%) with sand (~40%) is fine to very fine grained,
gray, wet, non-plastic, organic odor, few cemented, nodulars.

(SP-SM) SAND WITH SILT: sand is fine to very fine grained (~90%) with silt
(~10%), gray to dark gray, organic odor, wet.

Bottom of borehole at 20.0 feet.

j-plug

Concrete
2" Diameter
Schedule 80
PVC Blank
Casing

Bentonite
Chips (1/4",
hydrated)

20-40 Filter
Pack Sand

2" Diameter
Schedule 80
PVC Screen
(0.010 inch
Slot)

3" Threaded
End Cap

LOGGED BY J. Hilker

DRILLING METHOD Geopropbe/Hollow Stem Auger

HOLE SIZE 8"

DRILLING CONTRACTOR DPS GROUND WATER LEVELS:

CHECKED BY L. Mercer

DATE STARTED 12/5/13 COMPLETED 12/5/13 TOC ELEVATION 4219.6 ft

NOTES Stick up height = 3.35 ft.  Top 5' was hand augered

D
E

P
TH

(ft
)

0

5

10

15

20

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

AFTER DRILLING 2.49 ft bgs on 12/10/13

PAGE  1  OF  1
 MW-14

PROJECT NAME US Magnesium

PROJECT LOCATION Rowley, UT

CLIENT US Magnesium

PROJECT NUMBER 0132320
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4213.25

AT TIME OF DRILLING 4.00 ft bgs



SP

CL

SP

CL

SP

ML
SP

SM

SP-
SM

4212.31

4210.81

4208.31

4206.31

4205.31
4204.81

4203.31

4197.81

5.0
5.5

7.0

9.5

11.8

12.5
13.0

14.5

20.0

(SP) POORLY GRADED SAND: sand is fine to medium grained(~100%), oolitic,
tan with trace roots, some weak cementation.

(CL) LEAN CLAY: clay (~95%) with trace fine sand (~5%), gray,  few iron stains,
damp.
(SP) POORLY GRADED SAND: sand is fine to medium grained (~95%), ooltic,
tan, some weak cementation, trace fines (~5%). damp.
(CL) LEAN CLAY: (~95%) clay, gray, (~5%) trace fine sand, few iron stains,
damp.

(SP) POORLY GRADED SAND: Oolitic, weak cementation, sand is fine to
medium grained with trace fines, wet, white to gray, few iron stains.

(ML) SILT WITH CLAY AND SAND: silt (~40%) with clay (~30%), fine sand
(~25%) and trace gravel (~5%). black to gray, organic (lake) odor, wet.
(SP) POORLY GRADED SAND: oolitic sand (~100%), weak cementation.
(SM) SILTY SAND: silt is non-plastic (~40%) sand is fine to very fine grained
(~60%), gray, weak cementation, wet.

(SP-SM) POORLY GRADED SAND WITH SILT: sand is fine to very fine grained
(~90%), with silt (~10%), gray to dark gray, wet, silt is non-plastic, organic (lake)
odor.

Bottom of borehole at 20.0 feet.

j-plug

2" Diameter
Schedule 80
PVC Blank
Casing

Concrete

Bentonite
Seal ( 1/4"
chips,
hydrated)

20-40 Silica
Sand Filter
Pack

2" Diameter
Schedule 80
PVC Screen
(0.010 inch
slot)
3" Threaded
End cap

LOGGED BY J. Hilker

DRILLING METHOD Geopropbe/Hollow Stem Auger

HOLE SIZE 8"

DRILLING CONTRACTOR DPS GROUND WATER LEVELS:

CHECKED BY L. Mercer

DATE STARTED 12/5/13 COMPLETED 12/5/13 TOC ELEVATION 4220.98 ft

NOTES Soil descriptions were logged from MW-15B borehole.  Stick up height = 3.17 ft.  Top 5' was hand augered
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 MW-15A

PROJECT NAME US Magnesium

PROJECT LOCATION Rowley, UT

CLIENT US Magnesium

AFTER DRILLING 3.77 ft bgs on 12/9/13

PROJECT NUMBER 0132320
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4212.81

AT TIME OF DRILLING 5.00 ft bgs
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CL
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14.5

20.0

(SP) POORLY GRADED SAND: sand is fine to medium grained (~95%), oolitic,
tan with trace roots (~5%), some weak cementation.

(CL) LEAN CLAY: clay (~95%) with trace fine sand (~5%), gray, few iron stains,
damp.
(SP) POORLY GRADED SAND: sand is fine to medium grained (~100%), ooltic,
tan, some weak cementation, trace fines. damp.
(CL) LEAN CLAY.  (~95%) clay, gray, (~5%) trace fine sand,  few iron stains,
damp.

(SP) POORLY GRADED SAND: sand fine to medium grained (~95%), trace
(~5%) fines, ooltic, white to gray, few iron stains, wet.

(ML) SILT WITH CLAY AND SAND: silt (~40%) with clay (~30%), fine sand
(~25%) and trace gravel (~5%). black to gray, organic (lake) odor, wet.
(SP) POORLY GRADED SAND: oolitic sand (~100%), weak cementation.
(SM) SILTY SAND: silt is non-plastic (~40%) sand is fine to very fine grained
(~60%), gray, weak cementation, wet.

(SP-SM) POORLY GRADED SAND WITH SILT: sand is fine to very fine grained
(~90%), silt is non-plastic(~10%), gray to dark gray, wet, organic (lake) odor.

Bottom of borehole at 20.0 feet.

j-plug

Concrete

Portland
Cement
2" Diameter
Schedule 80
PVC Blank
Casing

Bentonite
Seal (1/4"
chips,
hydrated)

20-40 Filter
Pack Sand

2" Diameter
Schedule 80
PVC Screen
(0.010 inch
slot)

3" Threaded
End Cap

LOGGED BY J. Hilker

DRILLING METHOD Geopropbe/Hollow Stem Auger

HOLE SIZE 8"

DRILLING CONTRACTOR DPS GROUND WATER LEVELS:

CHECKED BY L. Mercer

DATE STARTED 12/5/13 COMPLETED 12/5/13 TOC ELEVATION 4220.71 ft

NOTES Stick up height = 2.96 ft.  Top 5' was hand augered
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AFTER DRILLING 3.76 ft bgs on 12/10/13

 MW-15B

PROJECT NAME US Magnesium

PROJECT LOCATION Rowley, UT

CLIENT US Magnesium

PROJECT NUMBER 0132320
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AT TIME OF DRILLING 5.00 ft bgs



CH

CH
CH

1.5
1.7
1.8

(CH) HIGH PLASTICITY CLAY: reddish brown, high plasticity, very soft, wet. (gypsum
waste)

(CH) SANDY CLAY: gray, firm, wet.
(CH) SILTY CLAY: gray stiff, wet.

Bottom of borehole at 1.8 feet.

j-plug

Bentonite
Seal (1/4"
chips,
hydrated)
2" Diameter
Schedule 40
PVC Blank
Casing
20-40 Sand
Filter Pack
2" Diameter
Schedule 40
PVC
Pre-Pack
Well Screen
(0.010 inch
slot)
3" Threaded
End Cap

LOGGED BY L. Mercer

DRILLING METHOD  Hand Auger

HOLE SIZE 6"

DRILLING CONTRACTOR ERM GROUND WATER LEVELS:

CHECKED BY J. Hilker

DATE STARTED 1/13/14 COMPLETED 1/13/14

AT TIME OF DRILLING 0.83 ft

TOC ELEVATION

AFTER DRILLING ---

NOTES Stick up height = 2.5 ft.  Groundwater flowing into borehole during hand augering.
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 MW-16

PROJECT NAME US Magnesium

PROJECT LOCATION Rowley, UT

CLIENT US Magnesium

PROJECT NUMBER 0132320
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SC-
SM

CH

SP

SM

SP-
SM

4208.38

4203.38

4201.38

4198.38

2.0

8.0

13.0

15.0

18.0

(SC-SM) SILTY SAND WITH CLAY: Sand is fine to medium grained (~70%),
damp to wet, yellow to reddish brown. Silt (~20%) and clay (~10%) are low
plasticity to non-plastic.

(CH) CLAY: clay (~95%) with trace fine sand (~5%), some organics with roots,
black staining, high plasticity.

(SP) POORLY GRADED SAND: sand is fine to medium grained, oolitic, white to
gray, wet, subangular.

@9.5'  - 10% fines, some cementation

(SM) SILTY SAND: sand is fine to medium grained (~70%), silt is non-plastic
(~20%) and few gravels (~10%). Light gray to brown, wet.

(SP-SM) POORLY GRADED SAND WITH SILT: sand is fine to very fine grained
(~90%) with silt (~10%). Gray, wet.

@ 16' flowing sands.

Bottom of borehole at 18.0 feet.

j-plug

Concrete

2" Diamater
Schedule 80
PVC Blank
Casing

Bentonite
Seal (1/4"
chips,
hydrated)

20-40 Silica
Sand Filter
Pack

2" Diamater
Schedule 80
PVC Screen
(0.010 inch
slot)

3" Threaded
End Cap

LOGGED BY J. Hilker

DRILLING METHOD Geopropbe/Hollow Stem Auger

HOLE SIZE 8"

DRILLING CONTRACTOR DPS GROUND WATER LEVELS:

CHECKED BY L. Mercer

DATE STARTED 12/2/13 COMPLETED 12/9/13 TOC ELEVATION 4219.78 ft

NOTES Stick up height = 3.40 ft.  Top 5' was hand augered
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 MW-17

PROJECT NAME US Magnesium

PROJECT LOCATION Rowley, UT

CLIENT US Magnesium

PROJECT NUMBER 0132320

AFTER DRILLING 1.48 ft bgs on 12/16/13
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4214.38

AT TIME OF DRILLING 2.00 ft bgs



SP-
SM

CL

SP

SP-
SM

SM

6.5

8.5
9.0

12.0

16.0

21.0

22.5

(SP-SM) SAND WITH SILT AND CLAY: sand is fine grained (~90%), silt (~5%),
and clay is low plasticity (~5%), brown, damp (fill).

@ 6 to 6.5 ft - oolitic sand seam, sand is fine to medium.

@ 8' oolitic sand seam.

(CL) LEAN CLAY: brownish gray to brown, wet.

(SP) POORLY GRADED SAND: sand is fine to medium grained, subangular and
wet (~95%), trace fines (~5%), oolitic, white to tan.

(SP-SM) SAND WITH SILT: sand is fine to very fine grained (~90%), silt is
non-plastic, wet, black to gray (~10%).

(SM) SILTY SAND WITH CLAY: sand is fine to very fine grained, damp to wet
with musty odor (~70%), silt is gray with dark greenish gray (~20%), and clay
(~10%), weak cementation.
@21.5 - damp

Bottom of borehole at 22.5 feet.

j-plug

Concrete

2" Diameter
Schedule 80
PVC Blank
Casing

Benonite Seal
(1/4" chips,
hydrated)

20-40 Silica
Sand Filter
Pack

2" Diameter
Schedule 80
PVC Screen
(0.010 inch
slot)

3" Threaded
End Cap

LOGGED BY J. Hilker

DRILLING METHOD Geopropbe/Hollow Stem Auger

HOLE SIZE 8"

DRILLING CONTRACTOR DPS GROUND WATER LEVELS:

CHECKED BY L. Mercer

DATE STARTED 12/3/13 COMPLETED 12/3/13 TOC ELEVATION 4229.29 ft

NOTES Stick up height = 3.29 ft.  Top 5' was hand augered
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 MW-18

PROJECT NAME US Magnesium

PROJECT LOCATION Rowley, UT

CLIENT US Magnesium

PROJECT NUMBER 0132320
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4219.5

4217.5
4217

4214

4210

4205

4203.5

AT TIME OF DRILLING 9.00 ft bgs



SC-
SM

CH

SP

SM

SP-
SM

4206.72

4202.22

4187.22

4181.72

2.0

8.5

12.0

13.0

28.0

33.5

(SC-SM) SILTY SAND WITH CLAY:

(CH) CLAY: Gray with roots, organic staining (black), high plasticity.

(SP) POORLY GRADED SAND: oolitic sand, fine to medium grained,
subangular. gray/white, wet.
@9-9.5 - dark gray to black
@9.5 - resume gray/white

(SM) SILTY SAND WITH FEW GRAVEL: sand is fine to very fine (~70%), silt
(~20%), gravel is fine grained, subangular(~10%). Silty sand, brown to gray.
(SP-SM) POORLY GRADED SAND WITH SILT: sand is fine to very fine (~90%),
silt is wet, gray and non-plastic (~10%).

CLAY WITH SAND: clay is gray (~95%) and sand is fine grained and wet (~5%).

Bottom of borehole at 33.5 feet.

j-plug

Concrete
2" Diameter
Schedule 80
PVC Blank
Casing

Bentonite
Seal (1/4"
chips,
hydrated)

20-40 Silica
Sand Filter
Pack

2" Diameter
Schedule 80
PVC Screen
(0.010 inch
slot)

3" Threaded
End Cap

LOGGED BY J. Hilker

DRILLING METHOD Geopropbe/Hollow Stem Auger

HOLE SIZE 8"

DRILLING CONTRACTOR DPS GROUND WATER LEVELS:

CHECKED BY L. Mercer

DATE STARTED 12/3/13 COMPLETED 12/9/13 TOC ELEVATION 4218.51 ft

NOTES Soil descripitons were logged from MW-19B. Top 5' was hand augered.  Bottom 8 ft was logged via cuttings. Stick up height = 3.29 ft.

D
E

P
TH

(ft
)

0

5

10

15

20

25

30

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

AFTER DRILLING 0.61 ft bgs on 12/11/13
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 MW-19A

PROJECT NAME US Magnesium

PROJECT LOCATION Rowley, UT

CLIENT US Magnesium

PROJECT NUMBER 0132320
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4213.22

4203.22

AT TIME OF DRILLING 9.00 ft bgs



SC-
SM

CH

SP

SM

SP-
SM

4206.73

4203.23

4202.23

4187.23

4181.73

2.0

8.5

12.0

13.0

28.0

33.5

(SC-SM) SILTY SAND WITH CLAY:

(CH) CLAY: gray with roots, organic staining (black), high plasticity.

(SP) POORLY GRADED SAND. oolitic sand, fine to medium grained,
subangular, gray/white, wet.
@9-9.5 - dark gray to black
@9.5 - resume gray/white

(SM) SILTY SAND WITH FEW GRAVEL: sand is fine to very fine (~70%), silt
(20%), gravel is fine grained, subangular (~10%). Silty sand, brown to gray.
(SP-SM) POORLY GRADED SAND WITH SILT: sand is fine to very fine (~90%),
silt is non-plastic (~10%), gray, wet.

@19' - sand heaving into sampler per driller. Adding water to help slow this
problem.

@22' - sand heaving into sampler per driller. Adding water to help slow this
problem.

@25' - Stop drilling on 12/3/13 due to heavings sands. Remainder of boring was
logged by cuttings during well installation on 12/9/13.

CLAY WITH SAND: clay is gray (~95%) and sand is fine grained, wet (~5%).

Bottom of borehole at 33.5 feet.

j-plug

Concrete

Portland
Grout

2" Diameter
Schedule 40
PVC Blank
Casing

Bentonite
Seal (1/4"
chips,
hydrated)

20-40 Silica
Sand Filter
Pack

2" Diameter
Schedule 40
PVC
Pre-Pack
Screen
(0.010 inch
slot)

3" Threaded
End Cap

LOGGED BY J. Hilker

DRILLING METHOD Geopropbe/Hollow Stem Auger

HOLE SIZE 8"

DRILLING CONTRACTOR DPS GROUND WATER LEVELS:

CHECKED BY L. Mercer

DATE STARTED 12/3/13 COMPLETED 12/9/13 TOC ELEVATION 4218.35 ft

NOTES Stick up height = 3.12 ft. Top 5' was hand augered.  Bottom 8 ft was logged via cuttings.
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 MW-19B

PROJECT NAME US Magnesium

PROJECT LOCATION Rowley, UT

CLIENT US Magnesium

PROJECT NUMBER 0132320
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4213.23

AT TIME OF DRILLING 0.83 ft bgs



GP

ML

SP

SP

SP

SP

CL

SP

SP-
SM

0.5

2.5

3.5

4.5

7.5

8.8

13.0

17.5

30.0

(GP) GRAVEL (Fill): fine, subrounded, frozen.
(ML) SANDY SILT (Fill): silt (~60%), sand is fine to very fine (~40%), brown,
damp.

(SP) POORLY GRADED SAND: sand is fine grained, subrounded, ooltic, tan to
brown, weak cementation (~100%).
(SP) POORLY GRADED SAND: sand is fine to very fine grained, tan to light
brown, damp (~95%).
(SP) POORLY GRADED SAND: sand is fine grained, subrounded, ooltic, tan to
brown, weak cementation (~100%).

(SP) POORLY GRADED SAND: sand is fine to very fine grained, tan to light
brown, damp (~95%).
(CL) CLAY: clay (~100%), low to medium plasticity, mottled, gray to tan to brown,
wet, iron stains.

(SP) POORLY GRADED SAND: sand is medium to fine grained (~95%) with
trace fines (~5%), ooltic, white to gray, weak cementation, wet.

(SP-SM) SAND WITH FEW SILT: sand is fine to very fine grained (~90%) with
few silt (~10%), black to dark gray, wet, non-plastic.

Bottom of borehole at 30.0 feet.

j-plug

Concrete

Portland
Cement

2" Diameter
Schedule 80
PVC Blank
Casing

Bentonite
Seal (1/4"
chips,
hydrated)

20-40 Sand
Filter Pack

2" Diameter
Schedule 80
PVC Screen
(0.010 inch
slot)
3" Threaded
End Cap

LOGGED BY J. Hilker

DRILLING METHOD Geopropbe/Hollow Stem Auger

HOLE SIZE 8"

DRILLING CONTRACTOR DPS GROUND WATER LEVELS:

CHECKED BY L. Mercer

DATE STARTED 12/6/13 COMPLETED 12/6/13 TOC ELEVATION 4227.83 ft

NOTES Soil descriptions were logged from MW-20B borehole. Top 5' was hand augered. Bottom 2.5 ft was logged via cuttings. Stick up height = 2.94 ft.
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 MW-20A

PROJECT NAME US Magnesium

PROJECT LOCATION Rowley, UT

CLIENT US Magnesium

PROJECT NUMBER 0132320

AFTER DRILLING 10.84 ft bgs on 12/11/13
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7272 E. Indian School Road, Suite 100
Scottsdale, AZ 85251
Telephone:  (480)-998-2401
Fax:  (480)-998-2106

U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G Soil Description and Observations

4224.39

4222.39

4221.39

4220.39

4217.39

4216.09

4211.89

4207.39

4194.89

AT TIME OF DRILLING 8.50 ft bgs



GP

ML

SP

SP

SP

SP

CL

SP

SP-
SM

4222.26

4220.26

4217.26

4215.96

4211.76

4207.26

4194.76
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4.5

7.5

8.8

13.0

17.5

30.0

(GP) GRAVEL(Fill): Fine, subrounded, frozen.
(ML) SANDY SILT (Fill): Silt (~60%), sand (~40%) is fine to very fine, brown,
damp.

(SP) POORLY GRADED SAND: sand is fine grained, subrounded, ooltic, tan to
brown, weak cementation (~100%).
(SP) POORLY GRADED SAND: Sand is fine to very fine grained, tan to light
brown, damp (~95%).
(SP) POORLY GRADED SAND: sand is fine grained, subrounded, ooltic, tan to
brown, weak cementation (~100%) .

(SP) POORLY GRADED SAND: sand is fine to very fine grained, tan to light
brown, damp (95%).
(CL) CLAY: clay is low to medium plasticity, mottled, gray to tan to brown, wet,
iron stains (~100%).

(SP) POORLY GRADED SAND: sand is medium to fine grained (~95%) with
trace fines (~5%), ooltic, white to gray, weak cementation, wet.

(SP-SM) SAND WITH SILT: sand is fine to very fine grained (~90%) with silt is
non-plastic (~10%),  black to dark gray, wet.

Bottom of borehole at 30.0 feet.

j-plug

Concrete

Portland
Grout

2" Diameter
Schedule 40
PVC Blank
Casing

Bentonite
Seal (1/4"
chips,
hydrated)

20-40 Silica
Sand Filter
Pack

2" Diameter
Schedule 40
PVC
Pre-Pack
Screen
(0.010 inch
slot)

3" Threaded
End Cap

LOGGED BY J. Hilker

DRILLING METHOD Geopropbe/Hollow Stem Auger

HOLE SIZE 8"

DRILLING CONTRACTOR DPS GROUND WATER LEVELS:

CHECKED BY L. Mercer

DATE STARTED 12/6/13 COMPLETED 12/6/13 TOC ELEVATION 4228.14 ft

NOTES Stick up height = 3.38 ft.  Top 5' was hand augered. Bottom 2.5 ft was logged via cuttings.
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Appendix F 
Surveyor Report 
  



U. S. Magnesium 2/12 & 2/13/14 Monitoring Well Survey

by Anderson Engineering Co., Inc.

U. S. State Plane NAD 83, Utah North Zone (U. S. Survey Feet)

Vertical Datum is NAVD88 (U. S. Survey Feet)

Number Northing Easting    Casing Elevation

MW-13A 3502285.8 1299536.5 4221.96

MW-13B 3502282.1 1299530.8 4221.88

MW-14 3501828.7 1300080.8 4219.60

MW-15A 3500449.4 1301086.5 4220.98

MW-15B 3500446.9 1301090.6 4220.71

MW-17 3497588.9 1301575.6 4219.78

MW-18 3495643.5 1298292.3 4229.29

MW-19A 3497079.0 1301901.8 4218.51

MW-19B 3497076.2 1301903.8 4218.35

MW-20A 3494847.2 1300446.4 4227.83

MW-20B 3494847.7 1300440.0 4228.14

PZ-01 3494512.0 1302405.9 4224.94

SG-1 4205.53*

SG-2 4214.34*

SG-3 4214.13*

SG-4 4214.00*

SG-5 4214.35*

* Staff gauge (SG) elevations recorded to the "zero" mark.



 
 

 

Appendix G 
Laboratory Reports 

(On CD) 
  



 
 

 

Appendix H 
Data Validation Reports 

(On CD) 
 
  



 
 

 

Appendix I 
Phase 1A Analytical Results 
Summary Tables 
  



Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-001 PRI2-001 PRI2-002 PRI2-003 PRI2-004 PRI2-005 PRI2-006 PRI2-006 PRI2-006 PRI2-006 PRI2-006 PRI2-006
09-Jan-14 09-Jan-14 09-Jan-14 08-Jan-14 09-Jan-14 09-Jan-14 06-May-14 06-May-14 06-May-14 06-May-14 07-May-14 07-May-14

FINE N N N N N N N N N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 2 - 5 FEET 5 - 10 FEET 11 - 17 FEET 20 - 22 FEET 22 - 24 FEET

PRI2-001-SS01-010914 FINES PRI2-001-SS01-010914 PRI2-002-SS01-010914 PRI2-003-SS01-010814 PRI2-004-SS01-010914 PRI2-005-SS01-010914 PRI2-006-SB01-0.5-050614 PRI2-006-SB02-2-050614 PRI2-006-SB03-5-050614 PRI2-006-SB04-11-050614 PRI2-006-SB05-20-050714 PRI2-006-SB06-22-050714
Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/g < 0.067 U < 0.22 U 0.95 J < 2.4 U < 5.9 U < 16 UQ < 1.5 U 3.1 J < 1.8 U 3.1 J < 0.84 U 1.6 
1,2,3,7,8-PeCDD pg/g < 0.14 U < 0.48 U 3.8 J < 16 U < 14 U 97 6.7 J 19 J 11 J < 11 U 5.7 J < 4.9 UQ
1,2,3,4,7,8-HxCDD pg/g < 0.23 U < 0.18 U < 4.2 U < 16 UQ 34 J < 110 UQ < 6.4 UQ < 26 UQ 15 J 17 J < 6.7 UQ < 6.9 UQ
1,2,3,6,7,8-HxCDD pg/g < 0.54 UQ < 0.17 U 25 61 92 310 < 16 UQ 75 71 48 J < 17 UQ 26 
1,2,3,7,8,9-HxCDD pg/g 0.58 J < 0.16 U 25 < 71 UQ 100 430 23 J 86 < 71 UQ 56 J 28 J 22 
1,2,3,4,6,7,8-HpCDD pg/g 2.8 J < 0.21 U 160 350 490 2,000 130 500 540 340 150 170 
OCDD pg/g 13 2.3 J 700 990 1,700 J 6,300 540 1,600 1,500 1,100 < 420 UQ 600 
2,3,7,8-TCDF pg/g < 1.5 UQ 0.71 J 42 420 380 2,400 100 460 85 320 130 130 
1,2,3,7,8-PeCDF pg/g 5.5 1.7 J 93 1,200 1,200 6,900 J- 380 980 370 1,000 440 410 
2,3,4,7,8-PeCDF pg/g 3.2 J < 0.40 U 58 880 810 4,500 J- 190 610 230 760 340 320 
1,2,3,4,7,8-HxCDF pg/g 20 4.2 J 310 5,700 5,600 32,000 J 1,100 3,000 1,400 4,000 1,600 1,300 
1,2,3,6,7,8-HxCDF pg/g 13 2.5 J 170 3,200 3,000 18,000 720 1,400 770 2,200 1,000 790 
1,2,3,7,8,9-HxCDF pg/g < 1.7 UQ < 0.53 U 35 510 590 3,400 J- 84 210 91 310 130 92 
2,3,4,6,7,8-HxCDF pg/g 4.1 J < 0.49 U 42 800 710 4,200 J- 180 390 210 930 420 310 
1,2,3,4,6,7,8-HpCDF pg/g 110 21 1,200 24,000 J 21,000 120,000 5,300 11,000 J 7,200 18,000 10,000 7,500 
1,2,3,4,7,8,9-HpCDF pg/g 28 6.2 460 8,100 8,700 43,000 1,900 4,500 J 3,200 6,000 2,900 2,500 
OCDF pg/g 470 110 7,800 J 150,000 J 170,000 J 980,000 J 31,000 100,000 J 41,000 200,000 J 58,000 J 67,000 J
Calculated TEQ (ND=0), Mammalian pg/g 6.4 1.1 110 1,800 1,700 9,800 380 990 490 1,500 610 510 
Calculated TEQ (ND=1/2 DL), Mammalian pg/g 6.9 1.6 120 1,800 1,700 9,900 380 1,000 490 1,500 630 530 
Calculated TEQ (ND=0), Avian pg/g 230 44 3,000 65,000 96,000 520,000 13,000 54,000 6,400 110,000 54,000 27,000 
Calculated TEQ (ND=1/2 DL), Avian pg/g 230 45 3,000 65,000 96,000 520,000 13,000 54,000 6,500 110,000 54,000 27,000 

02-PCBs
PCB-81 pg/g < 0.48 U < 0.16 UQ 96 320 170 < 510 UQ < 14 U < 250 U 44 < 500 UQ 200 200 
PCB-77 pg/g < 3.6 UQ 0.80 J 1,700 940 540 1,900 130 1,400 150 1,700 580 590 
PCB-105 pg/g 16 2.8 3,800 J 5,100 5,000 11,000 680 39,000 J 980 14,000 4,400 4,600 
PCB-114 pg/g 1.4 J < 0.24 UQ 270 600 520 2,900 62 2,300 140 1,800 < 300 U 630 
PCB-118 pg/g 20 3.5 5,900 J 6,500 5,900 15,000 1,100 61,000 J 1,600 28,000 7,000 7,600 
PCB-123 pg/g 1.4 J 0.22 J 180 430 340 1,500 47 1,600 70 < 1,000 U 420 450 
PCB-126 pg/g < 1.9 UQ < 0.28 UQ < 77 U 630 290 1,700 < 62 U < 1,000 U 83 1,200 < 390 U < 340 U
PCB-156 & 157 pg/g 7.8 1.4 J 550 2,900 2,000 8,700 430 12,000 550 7,300 2,100 2,200 
PCB-167 pg/g 4.2 0.86 J 250 2,200 1,500 8,000 240 3,300 380 4,800 1,500 1,400 
PCB-169 pg/g < 0.79 U 0.16 J < 16 U 340 < 120 U < 1,200 U < 29 U < 220 U < 44 UQ 710 240 210 
PCB-189 pg/g 5.7 1.2 J 130 1,900 1,100 9,400 220 1,700 510 4,700 1,500 1,600 
Monochlorobiphenyls, Total pg/g 4.9 J 2.0 J 590 66 J 52 J < 110 U 45 J 2,900 100 J 950 J 190 J 370 J
Dichlorobiphenyls, Total pg/g 48 J 4.3 J 45,000 1,400 J 830 J 5,200 J 180 J 10,000 750 J 12,000 2,300 5,100 
Trichlorobiphenyls, Total pg/g 97 J 8.2 J 150,000 3,300 2,300 J 18,000 770 J 25,000 3,000 32,000 8,100 16,000 
Tetrachlorobiphenyls, Total pg/g 120 J 12 J 150,000 14,000 14,000 46,000 2,400 100,000 7,300 77,000 22,000 30,000 
Pentachlorobiphenyls, Total pg/g 130 J 20 J 46,000 45,000 42,000 120,000 8,600 300,000 12,000 180,000 48,000 54,000 
Hexachlorobiphenyls, Total pg/g 96 J 20 J 12,000 44,000 34,000 150,000 11,000 160,000 9,500 140,000 42,000 40,000 
Heptachlorobiphenyls, Total pg/g 140 J 25 J 6,300 53,000 32,000 220,000 7,300 45,000 10,000 120,000 42,000 44,000 
Octachlorobiphenyls, Total pg/g 250 51 J 7,600 94,000 56,000 330,000 9,500 57,000 17,000 150,000 62,000 60,000 
Nonachlorobiphenyls, Total pg/g 680 140 J 17,000 200,000 110,000 720,000 20,000 110,000 34,000 300,000 120,000 110,000 
Decachlorobiphenyl (PCB-209) pg/g 4,200 J 890 160,000 J 1,400,000 J 670,000 J 8,900,000 J 160,000 J 490,000 J 210,000 J 780,000 J 480,000 J 440,000 J
Total PCBs pg/g 5,800 1,200 590,000 1,900,000 960,000 11,000,000 220,000 1,300,000 300,000 1,800,000 820,000 800,000 

03- Metals
Total Aluminum mg/kg 820 270 5,100 1,900 4,500 3,700 4,900 5,000 4,000 2,900 3,800 2,200 
Total Antimony mg/kg 1.3 J- 0.67 0.57 0.43 0.79 J 0.99 < 0.33 UJ 0.87 J- 1.4 J- 0.52 J- 0.24 J- 0.42 J-
Total Arsenic mg/kg 7.2 3.0 3.7 5.5 7.3 12 5.1 5.7 11 4.8 3.9 3.9 
Total Barium mg/kg 320 130 650 190 190 300 120 250 270 140 170 160 
Total Beryllium mg/kg 0.14 J 0.087 J 0.43 0.087 J 0.20 0.19 J 0.25 0.21 J 0.28 J- 0.082 J- 0.16 J 0.085 J
Total Cadmium mg/kg < 0.098 U < 0.11 U 0.44 < 0.060 U 0.24 < 0.13 U 0.25 0.42 0.21 J 0.19 J 0.19 J 0.18 J
Total Calcium mg/kg 340,000 370,000 94,000 290,000 140,000 150,000 150,000 J 110,000 J 63,000 120,000 160,000 130,000 
Total Chromium mg/kg 2.2 0.86 51 14 31 34 37 38 72 34 19 17 
Total Cobalt mg/kg 1.4 0.56 8.1 0.97 2.1 2.4 2.9 3.6 4.8 2.6 1.9 J- 1.7 J-
Total Copper mg/kg 9.4 1.2 68 19 120 29 49 240 120 J- 270 J- 64 89 
Total Iron mg/kg 2,300 1,300 18,000 7,900 17,000 38,000 12,000 J 31,000 J 38,000 27,000 10,000 7,300 
Total Lead mg/kg 2.8 J 1.1 J 29 7.0 J 12 J 13 J 12 26 22 J- 11 J- 9.7 J- 29 J-
Total Magnesium mg/kg 2,300 2,100 J- 76,000 J- 10,000 J- 13,000 J- 18,000 J- 24,000 J 100,000 J 45,000 33,000 43,000 36,000 
Total Manganese mg/kg 300 220 370 56 150 130 180 180 140 150 120 J 92 J
Total Mercury mg/kg 0.014 J < 0.027 U < 0.012 U < 0.01 U < 0.02 U < 0.021 U 0.029 J 0.64 0.042 J 0.043 < 0.023 U 0.076 
Total Molybdenum mg/kg 0.85 0.48 11 3.2 16 5.4 5.9 18 20 4.3 5.3 J- 9.5 J-
Total Nickel mg/kg 8.9 3.5 59 4.5 16 9.8 32 45 62 J- 25 J- 13 J- 11 J-
Total Potassium mg/kg 240 J < 130 UJ 4,600 J- 1,900 J- 1,600 J- 3,100 J- 2,400 J 8,700 J 9,300 11,000 22,000 25,000 

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/g
1,2,3,7,8-PeCDD pg/g
1,2,3,4,7,8-HxCDD pg/g
1,2,3,6,7,8-HxCDD pg/g
1,2,3,7,8,9-HxCDD pg/g
1,2,3,4,6,7,8-HpCDD pg/g
OCDD pg/g
2,3,7,8-TCDF pg/g
1,2,3,7,8-PeCDF pg/g
2,3,4,7,8-PeCDF pg/g
1,2,3,4,7,8-HxCDF pg/g
1,2,3,6,7,8-HxCDF pg/g
1,2,3,7,8,9-HxCDF pg/g
2,3,4,6,7,8-HxCDF pg/g
1,2,3,4,6,7,8-HpCDF pg/g
1,2,3,4,7,8,9-HpCDF pg/g
OCDF pg/g
Calculated TEQ (ND=0), Mammalian pg/g
Calculated TEQ (ND=1/2 DL), Mammalian pg/g
Calculated TEQ (ND=0), Avian pg/g
Calculated TEQ (ND=1/2 DL), Avian pg/g

02-PCBs
PCB-81 pg/g
PCB-77 pg/g
PCB-105 pg/g
PCB-114 pg/g
PCB-118 pg/g
PCB-123 pg/g
PCB-126 pg/g
PCB-156 & 157 pg/g
PCB-167 pg/g
PCB-169 pg/g
PCB-189 pg/g
Monochlorobiphenyls, Total pg/g
Dichlorobiphenyls, Total pg/g
Trichlorobiphenyls, Total pg/g
Tetrachlorobiphenyls, Total pg/g
Pentachlorobiphenyls, Total pg/g
Hexachlorobiphenyls, Total pg/g
Heptachlorobiphenyls, Total pg/g
Octachlorobiphenyls, Total pg/g
Nonachlorobiphenyls, Total pg/g
Decachlorobiphenyl (PCB-209) pg/g
Total PCBs pg/g

03- Metals
Total Aluminum mg/kg
Total Antimony mg/kg
Total Arsenic mg/kg
Total Barium mg/kg
Total Beryllium mg/kg
Total Cadmium mg/kg
Total Calcium mg/kg
Total Chromium mg/kg
Total Cobalt mg/kg
Total Copper mg/kg
Total Iron mg/kg
Total Lead mg/kg
Total Magnesium mg/kg
Total Manganese mg/kg
Total Mercury mg/kg
Total Molybdenum mg/kg
Total Nickel mg/kg
Total Potassium mg/kg

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-006 PRI2-006 PRI2-006 PRI2-007 PRI2-008 PRI2-008 PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-009

07-May-14 07-May-14 08-May-14 09-Jan-14 09-Jan-14 09-Jan-14 06-May-14 06-May-14 06-May-14 06-May-14 06-May-14 06-May-14
N N N N FINE N N N N N N N

24 - 26 FEET 27 - 29 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 10 - 12 FEET 12 - 14 FEET 14 - 18 FEET 18 - 20 FEET 21 - 23 FEET
PRI2-006-SB07-24-050714 PRI2-006-SB08-27-050714 PRI2-006-SS01-050814 PRI2-007-SS01-010914 PRI2-008-SS01-010914 FINES PRI2-008-SS01-010914 PRI2-009-SB01-0.5-050614 PRI2-009-SB02-10-050614 PRI2-009-SB05-12-050614 PRI2-009-SB06-14-050614 PRI2-009-SB07-18-050614 PRI2-009-SB08-21-050614

< 0.61 UQ < 0.22 UQ 4.6 J < 0.44 UQ < 6.4 UQ < 2.7 U 4.1 J < 0.57 UQ < 1.7 UQ < 1.3 U < 1.9 U < 1.6 U
< 2.2 UQ < 0.54 U 16 J 2.2 J 43 J < 16 UQ 16 J 5.5 21 J 12 J < 15 UQ 6.2 J

3.6 J < 1.8 U 24 J 2.4 J 33 J < 21 UQ 17 J 6.0 16 J < 7.5 UQ < 13 UQ 6.4 J
12 < 3 UQ 59 8.1 100 75 55 J 18 43 J 26 J 39 J < 18 UQ
12 2.7 J 82 9.0 140 99 64 21 49 J 34 J 43 J 23 J
89 75 410 57 650 400 360 96 210 140 160 120 
370 710 1,100 270 1,800 1,200 980 370 790 630 1,400 770 
43 10 180 46 510 340 240 150 1,200 460 410 120 
140 23 1,300 110 2,500 1,600 1,100 340 1,500 690 710 270 
110 16 640 59 1,300 940 620 180 810 350 360 140 
460 72 5,100 370 11,000 7,200 4,400 800 2,000 1,300 1,300 660 
270 41 2,800 210 6,700 4,100 2,400 450 1,200 800 810 390 
42 J 5.6 J 420 31 980 620 290 73 200 140 130 55 
100 15 580 44 1,300 850 490 98 270 180 210 95 

2,900 300 24,000 J 1,700 47,000 J 30,000 J 18,000 3,400 9,400 6,100 7,100 3,600 
1,000 120 8,900 550 18,000 12,000 7,200 1,500 4,000 2,700 2,700 1,400 

16,000 2,700 260,000 J 20,000 310,000 J 200,000 J 180,000 J 31,000 93,000 J 61,000 J 210,000 J 84,000 J
180 26 1,600 130 3,300 2,100 1,400 290 990 550 590 270 
190 28 1,600 130 3,400 2,200 1,400 290 990 550 600 270 

13,000 1,900 59,000 2,400 120,000 78,000 40,000 30,000 69,000 42,000 49,000 25,000 
13,000 1,900 59,000 2,400 120,000 78,000 40,000 30,000 69,000 42,000 49,000 25,000 

51 < 8.4 U < 55 U 8.9 < 110 U < 73 U < 80 U < 11 U < 85 UQ < 32 UQ 29 < 16 U
200 42 < 59 U 59 840 540 < 84 U 83 340 140 140 96 

1,800 280 210 J 270 11,000 6,900 < 200 UQ 700 4,100 1,400 1,100 1,100 
220 27 91 J 22 790 530 < 120 UQ 73 380 150 120 94 

3,300 460 310 400 17,000 11,000 < 440 UQ 1,200 6,600 2,300 2,000 2,200 
130 17 J 90 J 20 550 280 < 77 U 37 210 < 60 UQ 64 57 

< 140 U < 23 U < 74 U 22 < 340 U < 340 U 110 J < 46 U 170 78 72 < 52 U
830 120 430 J 130 3,700 2,400 < 490 UQ 260 1,300 480 460 390 
440 58 580 75 3,300 1,200 460 140 520 280 230 180 
64 < 9.8 U < 90 U 9.7 < 220 U < 180 U < 110 U < 18 U < 50 U < 25 U < 29 UQ < 18 U
450 < 45 UQ 930 63 1,500 1,100 740 140 430 < 220 UQ 220 140 
170 J 41 J < 14 U 13 J 83 J < 7.2 U < 17 U 92 J 110 J 150 J 320 J 260 J

1,600 J 120 J < 490 U 130 J < 200 U 250 J < 310 U 390 J 1,500 J 490 J 820 J 540 J
5,900 560 J 46 J 380 2,500 J 1,600 J 470 J 1,200 J 7,000 2,000 J 3,000 1,400 J

10,000 1,300 J 500 J 1,000 22,000 J 16,000 1,800 J 3,700 16,000 6,400 6,100 6,200 
21,000 3,100 2,700 J 2,600 84,000 54,000 4,800 J 7,200 33,000 14,000 11,000 13,000 
15,000 2,400 J 6,400 J 2,200 < 60,000 UQ 39,000 7,000 J 4,800 19,000 8,300 8,200 6,900 
13,000 1,600 J 14,000 J 2,100 < 44,000 UQ 30,000 13,000 J 3,700 13,000 7,100 7,100 4,400 
17,000 2,000 J 28,000 4,000 92,000 51,000 24,000 5,900 21,000 12,000 13,000 6,000 
34,000 4,000 69,000 11,000 200,000 110,000 53,000 14,000 46,000 26,000 31,000 15,000 

180,000 J 51,000 J 730,000 J 120,000 J 1,800,000 J 1,100,000 J 510,000 J 230,000 J 440,000 J 300,000 J 710,000 J 450,000 J
300,000 66,000 850,000 150,000 2,300,000 1,400,000 620,000 270,000 600,000 380,000 790,000 510,000 

2,000 5,700 800 2,200 3,500 2,600 1,300 2,600 3,500 3,100 9,400 3,500 
< 0.26 UJ 0.43 J- 1.0 J- 0.88 0.92 J- 0.55 < 0.23 UJ 0.45 J- 0.46 J- 0.70 J- 0.61 J- 0.74 J-

1.1 8.2 9.9 7.6 9.8 7.2 5.7 3.7 4.2 5.7 5.5 5.4 
120 270 210 190 230 240 300 120 140 210 130 200 

0.061 J 0.20 0.081 J- 0.19 0.18 J 0.14 0.10 J 0.12 J 0.16 J 0.16 J 0.27 0.20 J
< 0.13 U 0.20 < 0.11 U < 0.086 U 0.11 J 0.078 J < 0.11 U 0.21 0.26 0.23 0.59 0.23 
71,000 70,000 310,000 260,000 180,000 190,000 280,000 J 150,000 J 140,000 J 180,000 J 77,000 J 170,000 J

19 7.5 3.5 6.8 24 14 4.1 43 11 34 34 58 
3.5 J- 2.1 J- 1.0 1.6 1.6 1.3 0.74 1.4 1.4 1.8 2.4 2.1 
59 17 2.6 J- 34 87 33 7.7 31 34 28 130 70 

39,000 8,100 13,000 4,900 17,000 8,600 8,800 J 8,400 J 9,300 J 8,400 J 19,000 J 13,000 J
25 J- 11 J- 2.7 J- 8.5 J 11 J 9.2 J 4.6 8.0 11 9.1 14 10 

110,000 26,000 11,000 14,000 J- 13,000 13,000 J- 12,000 J 21,000 J 31,000 J 17,000 J 46,000 J 20,000 J
190 J 130 J 140 150 92 69 70 100 110 140 160 150 

< 0.035 U < 0.021 U < 0.010 U < 0.02 U 0.016 J < 0.0099 U 0.018 J 0.013 J < 0.011 U 0.013 J 0.019 J 0.017 J
1.6 J- 0.41 J- 1.2 2.0 5.7 3.5 2.3 4.6 3.0 4.9 15 5.8 
59 J- 7.0 J- 4.3 J- 7.0 7.0 7.2 3.8 15 8.9 45 24 29 

27,000 7,500 690 870 J- 1,800 1,100 J- 1,500 J 2,600 J 3,900 J 2,800 J 3,500 J 3,400 J
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/g
1,2,3,7,8-PeCDD pg/g
1,2,3,4,7,8-HxCDD pg/g
1,2,3,6,7,8-HxCDD pg/g
1,2,3,7,8,9-HxCDD pg/g
1,2,3,4,6,7,8-HpCDD pg/g
OCDD pg/g
2,3,7,8-TCDF pg/g
1,2,3,7,8-PeCDF pg/g
2,3,4,7,8-PeCDF pg/g
1,2,3,4,7,8-HxCDF pg/g
1,2,3,6,7,8-HxCDF pg/g
1,2,3,7,8,9-HxCDF pg/g
2,3,4,6,7,8-HxCDF pg/g
1,2,3,4,6,7,8-HpCDF pg/g
1,2,3,4,7,8,9-HpCDF pg/g
OCDF pg/g
Calculated TEQ (ND=0), Mammalian pg/g
Calculated TEQ (ND=1/2 DL), Mammalian pg/g
Calculated TEQ (ND=0), Avian pg/g
Calculated TEQ (ND=1/2 DL), Avian pg/g

02-PCBs
PCB-81 pg/g
PCB-77 pg/g
PCB-105 pg/g
PCB-114 pg/g
PCB-118 pg/g
PCB-123 pg/g
PCB-126 pg/g
PCB-156 & 157 pg/g
PCB-167 pg/g
PCB-169 pg/g
PCB-189 pg/g
Monochlorobiphenyls, Total pg/g
Dichlorobiphenyls, Total pg/g
Trichlorobiphenyls, Total pg/g
Tetrachlorobiphenyls, Total pg/g
Pentachlorobiphenyls, Total pg/g
Hexachlorobiphenyls, Total pg/g
Heptachlorobiphenyls, Total pg/g
Octachlorobiphenyls, Total pg/g
Nonachlorobiphenyls, Total pg/g
Decachlorobiphenyl (PCB-209) pg/g
Total PCBs pg/g

03- Metals
Total Aluminum mg/kg
Total Antimony mg/kg
Total Arsenic mg/kg
Total Barium mg/kg
Total Beryllium mg/kg
Total Cadmium mg/kg
Total Calcium mg/kg
Total Chromium mg/kg
Total Cobalt mg/kg
Total Copper mg/kg
Total Iron mg/kg
Total Lead mg/kg
Total Magnesium mg/kg
Total Manganese mg/kg
Total Mercury mg/kg
Total Molybdenum mg/kg
Total Nickel mg/kg
Total Potassium mg/kg

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-010 PRI2-011 PRI2-011 PRI2-012 PRI2-012 PRI2-013 PRI2-014

06-May-14 06-May-14 08-May-14 08-May-14 08-Jan-14 08-Jan-14 08-Jan-14 08-Jan-14 08-Jan-14 09-Jan-14 07-May-14
N N FINE N N FINE N FINE N N N

26 - 28 FEET 28.5 - 30.5 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET
PRI2-009-SB04-26-050614 PRI2-009-SB03-28.5-050614 PRI2-009-SS01-050814 FINES PRI2-009-SS01-050814 PRI2-010-SS01-010814 PRI2-011-SS01-010814 FINES PRI2-011-SS01-010814 PRI2-012-SS01-010814 FINES PRI2-012-SS01-010814 PRI2-013-SS01-010914 PRI2-014-SB01-0.5-050714

< 1.8 U 2.0 < 1.5 UQ < 1.6 U < 3.2 U < 1.5 UQ < 2.5 U < 6.9 UQ < 3.3 U < 0.15 U < 2.1 U
13 J 12 9.8 J 8.5 J 20 J 7.1 J < 7.6 U 37 J 34 J 0.84 J 12 J

< 8.8 UQ 12 13 J 8.5 J 13 J < 7 UQ < 6.1 UQ 39 J 28 J 0.76 J 13 J
39 J 38 27 J 22 J 45 J 22 J < 16 UQ 110 83 < 3.1 UQ 43 J
40 J 63 40 J 28 J 59 J 24 J 23 J 160 130 < 3.5 UQ 61 
210 200 240 230 260 140 110 640 460 7.9 290 

2,000 610 1,500 1,200 700 520 400 1,300 1,200 10 J 800 
340 170 150 120 180 77 65 440 380 5.9 150 
570 730 700 580 880 320 260 2,100 1,800 22 970 
290 440 380 300 510 170 150 1,100 1,000 12 470 

1,300 2,500 2,100 2,100 3,800 1,100 1,100 8,100 7,900 < 72 UQ 3,500 
800 1,400 1,400 1,200 2,200 730 670 5,400 4,700 < 42 UQ 2,400 
130 250 240 160 360 120 120 820 880 7.4 300 
260 330 250 370 370 150 110 970 770 < 7.7 UQ 570 

6,800 12,000 10,000 9,100 16,000 6,000 5,000 42,000 33,000 J 340 20,000 
2,500 4,800 4,100 3,200 6,200 2,000 1,700 15,000 13,000 130 7,800 

250,000 J 87,000 77,000 J 66,000 J 110,000 J 37,000 33,000 300,000 250,000 J 1,500 150,000 J
580 850 730 660 1,200 390 350 2,700 2,400 12 1,200 
580 850 740 670 1,200 390 350 2,700 2,400 19 1,200 

31,000 40,000 89,000 100,000 48,000 34,000 25,000 130,000 100,000 980 110,000 
31,000 40,000 89,000 100,000 48,000 34,000 25,000 130,000 100,000 980 110,000 

< 28 UQ < 73 UQ < 47 U < 44 U 59 56 32 91 < 49 UQ 1.7 J 21 J
160 170 < 49 U < 45 U 520 300 200 250 170 9.1 64 

1,100 380 620 420 970 1,100 790 520 570 20 300 
130 190 120 J 78 J 120 110 80 280 230 3.6 100 

2,300 480 990 730 1,100 1,800 1,300 930 650 23 410 
58 96 < 72 UQ < 57 U 100 76 56 170 130 2.6 46 

< 73 U 100 < 72 U < 66 U 83 92 52 230 150 4.0 62 
450 550 460 300 J 410 540 390 940 800 15 370 
260 570 340 330 470 300 250 1,000 740 13 380 

< 26 U 75 < 70 U < 63 U < 39 U 42 < 26 U < 110 U < 130 U < 1.9 UQ < 48 U
210 780 430 460 280 380 200 1,600 890 13 630 
330 J 71 J < 16 U < 18 U 18 J 95 J 87 J 110 J 53 J 6.5 J 21 J

1,100 J 750 J < 560 U < 280 U 1,900 J 2,900 J 2,300 1,900 J 1,100 J 33 J 140 J
2,700 2,000 J 550 J 390 J 8,000 11,000 8,100 2,200 J 1,400 J 97 J 900 J
8,200 5,100 2,100 J 2,100 J 14,000 13,000 9,300 5,700 4,400 180 J 1,900 J

14,000 8,700 5,600 J 4,800 J 9,600 12,000 8,800 10,000 8,200 230 J 3,700 
9,200 12,000 6,500 J 5,200 J 7,700 12,000 9,600 14,000 12,000 270 5,700 
7,000 16,000 9,100 J 8,400 J 9,500 16,000 11,000 30,000 23,000 370 13,000 

11,000 26,000 16,000 J 13,000 J 25,000 15,000 12,000 54,000 47,000 780 22,000 
26,000 51,000 35,000 29,000 58,000 31,000 27,000 130,000 210,000 1,900 50,000 

690,000 J 400,000 J 430,000 J 390,000 J 630,000 J 300,000 J 260,000 J 1,700,000 J 1,600,000 J 19,000 J 590,000 J
770,000 520,000 510,000 450,000 760,000 410,000 340,000 1,900,000 1,800,000 23,000 690,000 

4,100 16,000 1,400 1,100 1,900 5,100 3,300 1,900 1,400 5,200 910 
0.87 J- 0.86 J- 0.48 J- 0.62 J- 0.43 J 1.0 J- 0.84 0.91 J- 0.64 0.23 J 1.5 J-

6.1 23 5.7 6.1 6.0 7.3 6.6 10 7.7 5.2 13 
150 330 220 190 290 210 190 260 250 180 180 

0.21 J 0.83 0.090 J 0.10 J- 0.19 J 0.45 0.31 0.13 J 0.11 J 0.24 0.14 J
0.24 0.31 < 0.11 U < 0.11 U < 0.12 U 0.20 0.17 J < 0.11 U < 0.079 U 0.11 J < 0.11 U

130,000 J 76,000 J 260,000 270,000 240,000 130,000 170,000 250,000 240,000 190,000 320,000 
33 26 5.0 J- 6.9 5.5 12 7.7 8.2 6.5 6.3 12 
2.9 6.3 0.89 1.0 1.2 2.5 1.9 1.3 0.99 1.9 1.2 J-
330 20 26 11 J- 50 43 25 26 13 5.3 11 

13,000 J 22,000 J 7,900 6,300 12,000 9,100 7,300 18,000 12,000 5,400 15,000 
15 14 6.0 5.6 J- 6.5 J 12 J 11 J 4.5 J 3.9 J 5.2 J 3.7 J-

25,000 J 20,000 J 8,700 7,700 9,900 J- 16,000 14,000 J- 12,000 8,500 J- 14,000 J- 10,000 
210 360 87 130 89 180 160 92 130 130 170 J

0.020 J 0.013 J 0.021 J 0.025 J+ < 0.026 U 0.013 J < 0.0090 U < 0.0094 U < 0.01 U < 0.010 U < 0.010 U
9.7 3.7 2.1 3.5 2.3 3.2 3.2 4.4 3.1 0.69 4.0 J-
29 20 4.7 13 J- 5.9 12 7.5 8.5 6.6 5.1 16 J-

4,100 J 7,200 J 930 810 800 J- 2,700 2,000 J- 1,600 1,200 J- 7,700 J- 1,200 
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/g
1,2,3,7,8-PeCDD pg/g
1,2,3,4,7,8-HxCDD pg/g
1,2,3,6,7,8-HxCDD pg/g
1,2,3,7,8,9-HxCDD pg/g
1,2,3,4,6,7,8-HpCDD pg/g
OCDD pg/g
2,3,7,8-TCDF pg/g
1,2,3,7,8-PeCDF pg/g
2,3,4,7,8-PeCDF pg/g
1,2,3,4,7,8-HxCDF pg/g
1,2,3,6,7,8-HxCDF pg/g
1,2,3,7,8,9-HxCDF pg/g
2,3,4,6,7,8-HxCDF pg/g
1,2,3,4,6,7,8-HpCDF pg/g
1,2,3,4,7,8,9-HpCDF pg/g
OCDF pg/g
Calculated TEQ (ND=0), Mammalian pg/g
Calculated TEQ (ND=1/2 DL), Mammalian pg/g
Calculated TEQ (ND=0), Avian pg/g
Calculated TEQ (ND=1/2 DL), Avian pg/g

02-PCBs
PCB-81 pg/g
PCB-77 pg/g
PCB-105 pg/g
PCB-114 pg/g
PCB-118 pg/g
PCB-123 pg/g
PCB-126 pg/g
PCB-156 & 157 pg/g
PCB-167 pg/g
PCB-169 pg/g
PCB-189 pg/g
Monochlorobiphenyls, Total pg/g
Dichlorobiphenyls, Total pg/g
Trichlorobiphenyls, Total pg/g
Tetrachlorobiphenyls, Total pg/g
Pentachlorobiphenyls, Total pg/g
Hexachlorobiphenyls, Total pg/g
Heptachlorobiphenyls, Total pg/g
Octachlorobiphenyls, Total pg/g
Nonachlorobiphenyls, Total pg/g
Decachlorobiphenyl (PCB-209) pg/g
Total PCBs pg/g

03- Metals
Total Aluminum mg/kg
Total Antimony mg/kg
Total Arsenic mg/kg
Total Barium mg/kg
Total Beryllium mg/kg
Total Cadmium mg/kg
Total Calcium mg/kg
Total Chromium mg/kg
Total Cobalt mg/kg
Total Copper mg/kg
Total Iron mg/kg
Total Lead mg/kg
Total Magnesium mg/kg
Total Manganese mg/kg
Total Mercury mg/kg
Total Molybdenum mg/kg
Total Nickel mg/kg
Total Potassium mg/kg

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014

07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 08-May-14
N N N N N N N

3 - 10 FEET 10 - 20 FEET 22 - 27 FEET 27 - 30 FEET 30 - 31 FEET 31 - 33 FEET 0 - 6 in
PRI2-014-SB02-3-050714 PRI2-014-SB03-10-050714 PRI2-014-SB04-22-050714 PRI2-014-SB05-27-050714 PRI2-014-SB06-30-050714 PRI2-014-SB07-31-050714 PRI2-014-SS01-050814

< 0.097 U < 0.070 U < 0.2 UQ < 0.89 UQ < 7.4 U < 34 U < 1.4 U
< 0.29 U 1.8 J < 0.88 UQ 7.7 < 30 U < 170 U 9.4 J

3.3 J 1.9 J 1.5 J 8.1 < 35 UQ < 130 U 11 J
32 22 11 24 < 75 UQ < 93 U 28 J
49 34 17 42 < 130 UQ < 270 UQ 42 J

150 100 58 130 500 < 960 UQ 200 
230 140 85 340 1,600 < 1,700 UQ 560 
12 4.0 8.4 160 850 1,500 97 
47 21 31 530 2,300 4,500 570 
28 13 24 460 1,600 3,400 280 

150 74 94 1,700 9,000 17,000 2,100 
90 46 61 1,100 4,100 8,200 1,200 
13 7.2 9.9 130 520 1,100 160 
26 12 26 380 1,500 3,000 270 

690 370 550 9,800 36,000 J 79,000 11,000 
< 270 UQ 140 190 3,300 14,000 27,000 3,800 

4,100 2,400 3,600 81,000 J 370,000 J 520,000 110,000 J
58 33 40 730 2,900 5,800 680 
59 33 42 730 2,900 6,000 690 

3,100 500 1,500 14,000 530,000 990,000 26,000 
3,100 500 1,500 14,000 530,000 990,000 26,000 

2.2 J 0.61 J 9.6 J 240 980 2,300 < 45 U
< 7 UQ 3.8 28 610 2,000 4,800 < 52 U

31 13 < 49 UQ 880 3,400 7,400 330 
7.2 2.0 J 25 580 2,200 4,900 < 38 U
45 21 75 1,600 6,300 14,000 430 
4.0 0.95 J < 14 UQ 340 1,500 3,000 < 38 U
5.5 < 1.8 UQ < 18 U 450 1,400 3,200 < 50 U
24 9.6 75 1,800 6,900 15,000 190 J
20 7.5 61 1,400 6,600 14,000 170 J
3.8 1.1 J < 10 UQ 330 < 680 U 2,300 < 53 U
26 < 8.7 UQ 81 2,200 8,500 19,000 310 

4.0 J 2.9 J < 1.9 U 58 J 1,600 J 2,900 < 14 U
20 J 9.8 J < 53 U 3,800 16,000 44,000 < 440 U
83 J 33 J 290 J 11,000 42,000 94,000 2,800 J

220 J 94 J 620 J 16,000 64,000 130,000 3,500 J
370 140 J 1,000 J 26,000 110,000 220,000 2,500 J
390 140 J 1,300 J 32,000 130,000 280,000 3,000 J
510 190 J 1,700 J 49,000 200,000 410,000 6,200 J
970 370 2,800 71,000 290,000 560,000 12,000 J

2,300 920 6,400 140,000 560,000 1,200,000 32,000 
21,000 J 10,000 J 41,000 J 600,000 J 3,400,000 J 5,100,000 J 350,000 J
26,000 12,000 55,000 870,000 4,800,000 7,900,000 410,000 

380 160 420 1,200 3,000 6,700 1,700 
0.74 J- 0.38 J- < 0.21 UJ < 0.25 UJ 0.46 J- 0.42 J- 0.76 J-

11 4.6 3.5 4.1 9.5 12 6.8 
23 5.8 16 47 150 160 160 

< 0.025 U < 0.025 U < 0.021 U 0.037 J 0.12 J 0.29 0.25 J-
< 0.12 U < 0.12 U < 0.11 U < 0.13 U < 0.075 U 0.089 J < 0.10 U
19,000 6,100 10,000 58,000 130,000 160,000 260,000 

1.1 0.53 0.66 3.6 18 25 7.5 
0.17 J- < 0.15 UJ 0.15 J- 0.44 J- 1.1 J- 2.2 J- 1.4 

1.5 0.31 J 0.55 1.7 5.5 8.0 12 J-
1,700 990 750 5,100 19,000 23,000 11,000 
1.9 J- 1.2 J- 0.91 J- 2.8 J- 5.0 J- 7.0 J- 4.3 J-

65,000 95,000 64,000 65,000 43,000 27,000 9,300 
12 J 4.9 J 11 J 33 J 59 J 100 J 210 

< 0.011 U < 0.011 U < 0.0091 U < 0.013 U < 0.019 U < 0.026 U 0.024 J+
3.3 J- 1.3 J- 3.4 J- 4.3 J- 11 J- 14 J- 4.0 
0.61 J- 0.26 J- 0.41 J- 1.3 J- 3.6 J- 7.2 J- 10 J-

140,000 120,000 80,000 78,000 22,000 7,900 1,000 
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-001 PRI2-001 PRI2-002 PRI2-003 PRI2-004 PRI2-005 PRI2-006 PRI2-006 PRI2-006 PRI2-006 PRI2-006 PRI2-006
09-Jan-14 09-Jan-14 09-Jan-14 08-Jan-14 09-Jan-14 09-Jan-14 06-May-14 06-May-14 06-May-14 06-May-14 07-May-14 07-May-14

FINE N N N N N N N N N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 2 - 5 FEET 5 - 10 FEET 11 - 17 FEET 20 - 22 FEET 22 - 24 FEET

PRI2-001-SS01-010914 FINES PRI2-001-SS01-010914 PRI2-002-SS01-010914 PRI2-003-SS01-010814 PRI2-004-SS01-010914 PRI2-005-SS01-010914 PRI2-006-SB01-0.5-050614 PRI2-006-SB02-2-050614 PRI2-006-SB03-5-050614 PRI2-006-SB04-11-050614 PRI2-006-SB05-20-050714 PRI2-006-SB06-22-050714
Analyte Unit

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Selenium mg/kg < 0.20 U < 0.22 UJ < 0.26 UJ < 0.12 UJ 0.16 J- 0.28 J- < 0.21 UJ < 0.26 UJ < 0.23 UJ < 0.22 UJ < 0.23 U < 0.23 U
Total Silver mg/kg < 0.059 U < 0.065 U < 0.078 U < 0.036 U < 0.038 U < 0.079 U < 0.063 U 0.16 J < 0.070 U < 0.065 U < 0.070 U < 0.070 U
Total Sodium mg/kg 68 J 63 J- 4,100 J- 4,400 J- 1,700 J- 3,500 J- 1,400 13,000 69,000 13,000 30,000 35,000 
Total Thallium mg/kg 0.24 < 0.11 U < 0.13 U < 0.060 U < 0.063 U < 0.13 U < 0.10 U < 0.13 U < 0.12 U < 0.11 U < 0.12 U < 0.12 U
Total Vanadium mg/kg 4.8 2.3 15 11 17 41 14 26 39 J- 15 J- 10 8.0 
Total Zinc mg/kg 7.5 8.2 80 19 56 J 57 45 84 190 J- 55 J- 110 J- 52 J-

05-SVOCs
1,1'-Biphenyl µg/kg < 160 U < 170 U < 220 U < 1,600 U < 1,700 U < 1,600 U < 180 U < 220 U < 190 U < 190 U < 200 UJ < 190 UJ
1,2,4,5-Tetrachlorobenzene µg/kg < 26 U < 27 U < 35 U < 250 U < 270 U < 250 U < 28 U < 35 U < 30 U 33 J < 31 UJ < 31 UJ
2,3,4,6-Tetrachlorophenol µg/kg < 81 UJ < 87 U < 110 U < 770 U < 850 U < 800 U < 88 U < 110 U < 96 UJ < 95 UJ < 98 UJ < 97 UJ
2,4,5-Trichlorophenol µg/kg < 82 UJ < 88 U < 110 U < 780 U < 860 U < 810 U < 89 U < 110 U < 97 UJ < 96 UJ < 99 UJ < 98 UJ
2,4,6-Trichlorophenol µg/kg < 83 UJ < 89 U < 110 U < 790 U < 870 U < 820 U < 90 U < 110 U < 98 UJ < 97 UJ < 100 UJ < 99 UJ
2,4,6-Trichlorophenol (SIM Screen) µg/kg < 4.4 UJ < 4.6 U < 6.0 U < 42 U < 46 U < 43 U < 4.7 U < 5.9 U < 5.1 UJ < 5.1 UJ < 5.3 UJ < 5.2 UJ
2,2-Oxybis(1-chloropropane) µg/kg < 78 UJ < 83 U < 110 U < 750 U < 820 U < 770 U < 84 UJ < 110 UJ < 92 UJ < 92 UJ < 95 UJ < 93 UJ
2,4-Dichlorophenol µg/kg < 88 UJ < 94 U < 120 U < 840 U < 930 U < 870 U < 95 U < 120 U < 100 UJ < 100 UJ < 110 UJ < 100 UJ
2,4-Dimethylphenol µg/kg < 170 UJ < 180 U < 230 U < 1,600 U < 1,700 U < 1,600 UJ < 180 U < 220 U < 190 UJ < 190 UJ < 200 UJ < 200 UJ
2,4-Dinitrophenol µg/kg < 210 UJ < 230 U < 290 U < 2,000 U < 2,200 U < 2,100 U < 230 U < 290 U < 250 UJ < 250 UJ < 260 UJ < 250 UJ
2,4-Dinitrotoluene µg/kg < 88 U < 94 U < 120 U < 840 U < 930 U < 870 U < 95 U < 120 U < 100 U < 100 U < 110 UJ < 100 UJ
2,6-Dinitrotoluene µg/kg < 98 U < 100 U < 130 U < 930 U < 1,000 U < 970 U < 110 U < 130 U < 120 U < 110 U < 120 UJ < 120 UJ
2-Chloronaphthalene µg/kg < 80 U < 86 U < 110 U < 760 U < 840 U < 790 U < 87 U < 110 U < 94 U < 94 U < 97 UJ < 96 UJ
2-Chlorophenol µg/kg < 87 UJ < 93 U < 120 U < 830 U < 920 U < 860 U < 94 U < 120 U < 100 UJ < 100 UJ < 110 UJ < 100 UJ
2-Methylphenol µg/kg < 58 UJ < 61 U < 79 U < 550 U < 600 U < 570 U < 62 U < 77 U < 68 UJ < 67 UJ < 69 UJ < 68 UJ
2-Nitroaniline µg/kg < 83 U < 89 U < 110 U < 790 U < 870 U < 820 U < 90 U < 110 U < 98 U < 97 U < 100 UJ < 99 UJ
2-Nitrophenol µg/kg < 81 UJ < 87 U < 110 U < 770 U < 850 U < 800 U < 88 U < 110 U < 96 UJ < 95 UJ < 98 UJ < 97 UJ
3,3'-Dichlorobenzidine µg/kg < 93 UJ < 99 U < 130 U < 890 U < 980 U < 920 U < 100 UJ < 130 UJ < 110 UJ < 110 UJ < 110 UJ < 110 UJ
3-Nitroaniline µg/kg < 170 UJ < 180 U < 230 U < 1,600 U < 1,700 U < 1,600 UJ < 180 UJ < 220 UJ < 190 UJ < 190 UJ < 200 UJ < 200 UJ
4,6-Dinitro-2-methylphenol µg/kg < 80 UJ < 86 U < 110 U < 760 U < 840 U < 790 U < 87 U < 110 U < 94 UJ < 94 UJ < 97 UJ < 96 UJ
4-Bromophenyl-phenylether µg/kg < 84 U < 90 U < 120 U < 800 U < 880 U < 830 U < 91 U < 110 U < 99 U < 99 U < 100 UJ < 100 UJ
4-Chloro-3-methylphenol µg/kg < 91 UJ < 97 U < 130 U < 870 U < 960 U < 900 U < 98 U < 120 U < 110 UJ < 110 UJ < 110 UJ < 110 UJ
4-Chloroaniline µg/kg < 58 UJ < 61 UJ < 79 UJ < 550 UJ < 600 UJ < 570 UJ < 62 UJ < 77 UJ < 68 UJ < 67 UJ < 69 UJ < 68 UJ
4-Chlorophenyl-phenylether µg/kg < 92 U < 98 U < 130 U < 880 U < 970 U < 910 U < 99 U < 120 U < 110 UJ < 110 UJ < 110 UJ < 110 UJ
3 & 4 Methylphenol µg/kg < 330 UJ < 350 U < 450 U < 3,100 U < 3,400 U < 3,200 U < 350 U < 440 U < 380 UJ < 380 UJ < 390 UJ < 390 UJ
4-Nitroaniline µg/kg < 87 U < 93 U < 120 U < 830 U < 920 U < 860 U < 94 U < 120 U < 100 U < 100 U < 110 UJ < 100 UJ
4-Nitrophenol µg/kg < 280 UJ < 300 U < 380 U < 2,600 U < 2,900 U < 2,700 U < 300 U < 370 U < 330 UJ < 320 UJ < 340 UJ < 330 UJ
Acetophenone µg/kg 56 J < 26 U < 34 U < 240 U < 260 U < 250 U < 27 U < 33 U < 36 UJ < 110 UJ < 360 UJ 410 J-
Benzaldehyde µg/kg < 160 U < 170 U < 220 U < 1,600 U < 1,700 U < 1,600 U < 180 U < 220 U < 190 U 320 J 520 J- 1,500 J-
Benzylbutylphthalate µg/kg < 94 U < 100 U < 130 U < 900 U < 990 U < 930 U < 100 U < 130 U < 110 U 210 J < 110 UJ < 110 UJ
Bis(2-chloroethoxy)methane µg/kg < 87 U < 93 U < 120 U < 830 U < 920 U < 860 U < 94 U < 120 U < 100 U < 100 U < 110 UJ < 100 UJ
bis(2-Chloroethyl) ether µg/kg < 80 U < 86 U < 110 U < 760 U < 840 U < 790 U < 87 U < 110 U < 94 U < 94 U < 97 UJ < 96 UJ
Bis(2-ethylhexyl)phthalate µg/kg < 97 U < 100 U < 130 U < 930 U < 1,000 U < 960 U < 100 U 430 J 200 J 810 330 J- 420 J-
Carbazole µg/kg < 94 U < 100 U < 130 U < 900 U < 990 U < 930 U < 100 UJ < 130 UJ < 110 UJ < 110 UJ < 110 UJ < 110 UJ
Dibenzofuran µg/kg < 85 U < 91 U < 120 U < 810 U < 890 U < 840 U < 92 U < 110 U < 100 UJ < 100 UJ < 100 UJ 110 J-
Diethyl phthalate µg/kg < 89 U < 95 U < 120 U < 850 U < 940 U < 880 U < 96 U < 120 U < 100 U < 100 U 4,100 J- 1,200 J-
Dimethylphthalate µg/kg < 86 U < 92 U < 120 U < 820 U < 910 U < 850 U < 93 U < 120 U < 100 U < 100 U < 100 UJ < 100 UJ
Di-n-butylphthalate µg/kg < 96 U < 100 U < 130 U < 920 U < 1,000 U < 950 U < 100 U < 130 U < 110 U < 110 U < 120 UJ < 110 UJ
Di-n-octylphthalate µg/kg < 96 U < 100 U < 130 U < 920 U < 1,000 U < 950 U < 100 U < 130 U < 110 U < 110 U < 120 UJ < 110 UJ
Hexachlorobenzene µg/kg < 88 U < 94 U 260 J 6,200 9,300 50,000 1,200 5,200 460 11,000 5,300 J- 2,600 J-
Hexachlorobenzene (SIM Screen) µg/kg 22 J 4.2 J 260 5,600 570 
Hexachlorobutadiene µg/kg < 81 U < 87 U < 110 U < 770 U < 850 U < 800 U < 88 U < 110 U < 96 U < 95 U < 98 UJ < 97 UJ
Hexachlorobutadiene (SIM Screen) µg/kg < 3.7 U < 3.9 U < 5.0 U < 35 U < 38 U < 36 U < 4.0 U 31 < 4.3 U < 4.3 U < 4.4 UJ < 4.4 UJ
Hexachlorocyclopentadiene µg/kg < 62 U < 66 U < 84 U < 590 U < 650 U < 610 U < 66 UJ < 83 UJ < 72 UJ < 72 UJ < 74 UJ < 73 UJ
Hexachloroethane µg/kg < 80 U < 86 U < 110 U < 760 U < 840 U < 790 U < 87 U < 110 U < 94 U < 94 U < 97 UJ < 96 UJ
Isophorone µg/kg < 92 U < 98 U < 130 U < 880 U < 970 U < 910 U < 99 U < 120 U < 110 UJ < 110 UJ 480 J- 160 J-
Nitrobenzene µg/kg < 76 U < 80 U < 100 U < 720 U < 790 U < 750 U < 81 U < 100 U < 89 U < 88 U < 91 UJ < 90 UJ
N-Nitrosodimethylamine µg/kg < 95 U < 100 U < 130 U < 910 U < 1,000 U < 940 U < 100 U < 130 U < 110 UJ < 110 UJ < 110 UJ < 110 UJ
n-Nitrosodimethylamine (SIM Screen) µg/kg < 95 U < 100 U < 130 U < 910 U < 1,000 U < 940 U < 100 U < 130 U < 110 UJ < 110 UJ < 110 UJ < 110 UJ
N-Nitroso-di-n-propylamine µg/kg < 83 U < 89 U < 110 U < 790 U < 870 U < 820 U < 90 U < 110 U < 98 U < 97 U < 100 UJ < 99 UJ
N-Nitrosodiphenylamine µg/kg < 85 U < 91 U < 120 U < 810 U < 890 U < 840 U < 92 U < 110 U < 100 U < 100 U < 100 UJ < 100 UJ
Pentachlorophenol µg/kg < 51 UJ < 54 U < 69 U < 480 U < 530 U < 500 U < 54 U < 68 U < 59 UJ < 59 UJ 270 J- < 60 UJ
Pentachlorophenol (SIM Screen) µg/kg < 24 UJ < 25 U < 33 U < 230 U < 250 U 460 J < 26 U < 32 U < 56 UJ < 66 UJ 33 J 54 J-
Phenol µg/kg < 82 UJ < 88 U < 110 U < 780 U < 860 U < 810 U < 89 U < 110 U < 97 UJ < 96 UJ 120 J- < 98 UJ
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Selenium mg/kg
Total Silver mg/kg
Total Sodium mg/kg
Total Thallium mg/kg
Total Vanadium mg/kg
Total Zinc mg/kg

05-SVOCs
1,1'-Biphenyl µg/kg
1,2,4,5-Tetrachlorobenzene µg/kg
2,3,4,6-Tetrachlorophenol µg/kg
2,4,5-Trichlorophenol µg/kg
2,4,6-Trichlorophenol µg/kg
2,4,6-Trichlorophenol (SIM Screen) µg/kg
2,2-Oxybis(1-chloropropane) µg/kg
2,4-Dichlorophenol µg/kg
2,4-Dimethylphenol µg/kg
2,4-Dinitrophenol µg/kg
2,4-Dinitrotoluene µg/kg
2,6-Dinitrotoluene µg/kg
2-Chloronaphthalene µg/kg
2-Chlorophenol µg/kg
2-Methylphenol µg/kg
2-Nitroaniline µg/kg
2-Nitrophenol µg/kg
3,3'-Dichlorobenzidine µg/kg
3-Nitroaniline µg/kg
4,6-Dinitro-2-methylphenol µg/kg
4-Bromophenyl-phenylether µg/kg
4-Chloro-3-methylphenol µg/kg
4-Chloroaniline µg/kg
4-Chlorophenyl-phenylether µg/kg
3 & 4 Methylphenol µg/kg
4-Nitroaniline µg/kg
4-Nitrophenol µg/kg
Acetophenone µg/kg
Benzaldehyde µg/kg
Benzylbutylphthalate µg/kg
Bis(2-chloroethoxy)methane µg/kg
bis(2-Chloroethyl) ether µg/kg
Bis(2-ethylhexyl)phthalate µg/kg
Carbazole µg/kg
Dibenzofuran µg/kg
Diethyl phthalate µg/kg
Dimethylphthalate µg/kg
Di-n-butylphthalate µg/kg
Di-n-octylphthalate µg/kg
Hexachlorobenzene µg/kg
Hexachlorobenzene (SIM Screen) µg/kg
Hexachlorobutadiene µg/kg
Hexachlorobutadiene (SIM Screen) µg/kg
Hexachlorocyclopentadiene µg/kg
Hexachloroethane µg/kg
Isophorone µg/kg
Nitrobenzene µg/kg
N-Nitrosodimethylamine µg/kg
n-Nitrosodimethylamine (SIM Screen) µg/kg
N-Nitroso-di-n-propylamine µg/kg
N-Nitrosodiphenylamine µg/kg
Pentachlorophenol µg/kg
Pentachlorophenol (SIM Screen) µg/kg
Phenol µg/kg

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-006 PRI2-006 PRI2-006 PRI2-007 PRI2-008 PRI2-008 PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-009

07-May-14 07-May-14 08-May-14 09-Jan-14 09-Jan-14 09-Jan-14 06-May-14 06-May-14 06-May-14 06-May-14 06-May-14 06-May-14
N N N N FINE N N N N N N N

24 - 26 FEET 27 - 29 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 10 - 12 FEET 12 - 14 FEET 14 - 18 FEET 18 - 20 FEET 21 - 23 FEET
PRI2-006-SB07-24-050714 PRI2-006-SB08-27-050714 PRI2-006-SS01-050814 PRI2-007-SS01-010914 PRI2-008-SS01-010914 FINES PRI2-008-SS01-010914 PRI2-009-SB01-0.5-050614 PRI2-009-SB02-10-050614 PRI2-009-SB05-12-050614 PRI2-009-SB06-14-050614 PRI2-009-SB07-18-050614 PRI2-009-SB08-21-050614

< 0.26 U < 0.13 U < 0.22 UJ < 0.17 UJ 0.30 J 0.17 J- < 0.23 UJ < 0.21 UJ < 0.23 UJ < 0.21 UJ < 0.22 UJ < 0.21 UJ
0.86 0.084 J < 0.066 U < 0.051 U < 0.067 U < 0.041 U < 0.068 U 0.075 J 0.12 J < 0.063 U 0.11 J < 0.063 U

46,000 7,300 2,400 1,100 J- 2,100 2,300 J- 4,700 3,800 4,400 5,100 10,000 5,700 
< 0.13 U < 0.066 U < 0.11 U < 0.086 U < 0.11 U < 0.068 U < 0.11 U < 0.11 U < 0.12 U < 0.11 U < 0.11 U < 0.10 U

26 12 17 J- 9.1 30 17 15 14 13 14 25 17 
24 J- 41 J- 6.9 J- 48 38 22 12 43 41 54 63 60 

< 210 UJ < 210 UJ < 1,900 U < 190 UJ < 1,800 U < 1,900 U < 190 U < 170 U < 200 U < 180 U < 180 U < 180 U
< 33 UJ < 32 UJ < 300 U < 29 UJ < 290 U < 300 U < 30 U < 27 U < 31 U < 28 U < 28 U < 29 U

< 100 UJ < 100 UJ < 940 UJ < 92 UJ < 920 U < 940 U < 95 U < 87 U < 97 U < 88 U < 89 U < 91 U
< 110 UJ < 100 UJ < 950 UJ < 93 UJ < 930 UJ < 950 U < 96 U < 88 U < 98 U < 89 U < 90 U < 92 U
< 110 UJ < 100 UJ < 960 UJ < 94 UJ < 940 U < 960 U < 97 U < 89 U < 99 U < 91 U < 91 U < 93 U
< 5.6 UJ < 5.5 UJ < 50 UJ < 4.9 UJ < 49 U < 50 U < 5.1 U < 4.7 U < 5.2 U < 4.7 UJ < 4.8 UJ < 4.9 U
< 100 UJ < 99 UJ < 900 UJ < 89 UJ < 880 UJ < 910 U < 92 UJ < 84 UJ < 93 UJ < 85 UJ < 85 UJ < 87 UJ
< 110 UJ < 110 UJ < 1,000 UJ < 100 UJ < 990 U < 1,000 U < 100 U < 94 U < 110 U < 96 U < 96 U < 98 U
< 210 UJ < 210 UJ < 1,900 UJ < 190 UJ < 1,900 UJ < 1,900 U < 190 U < 180 U < 200 U < 180 U < 180 U < 180 U
< 270 UJ < 270 UJ < 2,400 UJ < 240 UJ < 2,400 U < 2,500 U < 250 U < 230 U < 250 U < 230 U < 230 U < 240 U
< 110 UJ < 110 UJ < 1,000 U < 100 UJ < 990 U < 1,000 U < 100 U < 94 U < 110 U < 96 U < 96 U < 98 U
< 130 UJ < 120 UJ < 1,100 U < 110 UJ < 1,100 U < 1,100 U < 110 U < 100 U < 120 U < 110 U < 110 U < 110 U
< 100 UJ < 100 UJ < 920 U < 91 UJ < 910 U < 930 U < 94 U < 86 U < 96 U < 87 U < 87 U < 89 U
< 110 UJ < 110 UJ < 1,000 UJ < 99 UJ < 980 U < 1,000 U < 100 U < 93 U < 100 U < 95 U < 95 U < 97 U
< 74 UJ < 72 UJ < 660 UJ < 65 UJ < 650 U < 670 U < 67 U < 61 U < 69 U < 62 U < 63 U < 64 U

< 110 UJ < 100 UJ < 960 U < 94 UJ < 940 U < 960 U < 97 U < 89 U < 99 U < 91 U < 91 U < 93 U
< 100 UJ < 100 UJ < 940 UJ < 92 UJ < 920 U < 940 U < 95 U < 87 U < 97 U < 88 U < 89 U < 91 U
< 120 UJ < 120 UJ < 1,100 UJ < 110 UJ < 1,100 U < 1,100 U < 110 UJ < 99 UJ < 110 UJ < 100 UJ < 100 UJ < 100 UJ
< 210 UJ < 210 UJ < 1,900 UJ < 190 UJ < 1,900 U < 1,900 U < 190 UJ < 180 UJ < 200 UJ < 180 UJ < 180 UJ < 180 UJ
< 100 UJ < 100 UJ < 920 UJ < 91 UJ < 910 U < 930 U < 94 U < 86 U < 96 U < 87 U < 87 U < 89 U
< 110 UJ < 110 UJ < 970 U < 96 UJ < 950 U < 970 U < 99 U < 90 U < 100 U < 92 U < 92 U < 94 U
< 120 UJ < 110 UJ < 1,000 UJ < 100 UJ < 1,000 U < 1,100 U < 110 U < 97 U < 110 U < 99 U < 99 U < 100 U
< 74 UJ < 72 UJ < 660 UJ < 65 UJ < 650 UJ < 670 UJ < 67 UJ < 61 UJ < 69 UJ < 62 UJ < 63 UJ < 64 UJ

< 120 UJ < 120 UJ < 1,100 UJ < 100 UJ < 1,000 U < 1,100 U < 110 U < 98 U < 110 U < 100 U < 100 U < 100 U
< 420 UJ < 410 UJ < 3,800 UJ < 370 UJ < 3,700 U < 3,800 U < 380 U < 350 U < 390 U < 360 U < 360 U < 360 U
< 110 UJ < 110 UJ < 1,000 U < 99 UJ < 980 U < 1,000 U < 100 U < 93 U < 100 U < 95 U < 95 U < 97 U
< 360 UJ < 350 UJ < 3,200 UJ < 310 UJ < 3,100 U < 3,200 U < 320 U < 300 U < 330 U < 300 U < 300 U < 310 U

490 J- < 51 UJ < 290 UJ < 28 UJ < 280 U < 290 U < 29 U 270 J 48 J 230 J 140 J 570 
2,700 J- < 210 UJ < 1,900 U < 190 UJ < 1,800 U < 1,900 U < 190 U < 170 U < 200 U < 180 U 200 J < 180 U

< 120 UJ < 120 UJ < 1,100 U < 110 UJ < 1,100 U < 1,100 U < 110 U < 100 U < 110 U < 100 U < 100 U < 100 U
< 110 UJ < 110 UJ < 1,000 U < 99 UJ < 980 U < 1,000 U < 100 U < 93 U < 100 U < 95 U < 95 U < 97 U
< 100 UJ < 100 UJ < 920 U < 91 UJ < 910 U < 930 U < 94 U < 86 U < 96 U < 87 U < 87 U < 89 U

490 J- 190 J- < 1,100 U < 110 UJ < 1,100 U < 1,100 U 170 J 300 J 1,000 380 580 510 
< 120 UJ < 120 UJ < 1,100 UJ < 110 UJ < 1,100 U < 1,100 U < 110 UJ < 100 UJ < 110 UJ < 100 UJ < 100 UJ < 100 UJ

160 J- < 110 UJ < 980 UJ < 97 UJ < 960 U < 990 U < 100 U < 91 U < 100 U < 93 U < 93 U < 95 U
1,800 J- < 110 UJ < 1,000 U < 100 UJ < 1,000 U < 1,000 U < 100 U < 95 U < 110 U < 97 U < 97 U 150 J

< 110 UJ < 110 UJ < 990 U < 98 UJ < 970 U < 1,000 U < 100 U < 92 U < 100 U < 94 U < 94 U < 96 U
< 120 UJ < 120 UJ < 1,100 U < 110 UJ < 1,100 U < 1,100 U < 110 U < 100 U < 110 U < 100 U 550 < 110 U
< 120 UJ < 120 UJ < 1,100 U < 110 UJ < 1,100 U < 1,100 U < 110 U < 100 U < 110 U < 100 U < 100 U < 110 U
1,300 J- 180 J- 5,700 220 J- 12,000 7,500 3,800 2,900 6,600 J 4,100 4,800 2,500 

140 J- 5,100 210 J- 6,900 
< 100 UJ < 100 UJ < 940 U < 92 UJ < 920 U < 940 U < 95 U < 87 U < 97 U < 88 U < 89 U < 91 U
< 4.7 UJ < 4.6 UJ < 42 U < 4.2 UJ < 41 U < 42 U < 4.3 U < 3.9 U 4.5 J < 4.0 U < 4.0 UJ < 4.1 U
< 79 UJ < 77 UJ < 710 UJ < 70 UJ < 690 U < 710 U < 72 UJ < 66 UJ < 73 UJ < 67 UJ < 67 UJ < 68 UJ

< 100 UJ < 100 UJ < 920 U < 91 UJ < 910 U < 930 U < 94 U < 86 U < 96 U < 87 U 100 J < 89 U
160 J- < 120 UJ < 1,100 UJ < 100 UJ < 1,000 U < 1,100 U < 110 U < 98 U < 110 U < 100 U < 100 U < 100 U

< 96 UJ < 95 UJ < 870 U < 85 UJ < 850 U < 870 U < 88 U < 80 U < 90 U < 82 U < 82 U < 84 U
< 120 UJ < 120 UJ < 1,100 UJ < 110 UJ < 1,100 U < 1,100 U < 110 U < 100 U < 110 U < 100 U < 100 U < 110 U
< 120 UJ < 120 UJ < 1,100 U < 110 UJ < 1,100 U < 1,100 U < 110 U < 100 U < 110 U < 100 U < 100 UJ < 110 U
< 110 UJ < 100 UJ < 960 U < 94 UJ < 940 U < 960 U < 97 U < 89 U < 99 U < 91 U < 91 U < 93 U
< 110 UJ < 110 UJ < 980 U < 97 UJ < 960 U < 990 U < 100 U < 91 U < 100 U < 93 U < 93 U < 95 U
< 65 UJ < 64 UJ < 580 UJ < 57 UJ < 570 U < 580 U < 59 U < 54 U < 60 U < 55 U < 55 U < 56 U

52 J- 42 J- < 270 UJ < 27 UJ < 270 U < 280 U < 28 U < 25 U < 28 U < 26 UJ < 26 UJ < 27 U
< 110 UJ < 100 UJ < 950 UJ < 93 UJ < 930 U < 950 U < 96 U < 88 U < 98 U < 89 U < 90 U < 92 U
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Selenium mg/kg
Total Silver mg/kg
Total Sodium mg/kg
Total Thallium mg/kg
Total Vanadium mg/kg
Total Zinc mg/kg

05-SVOCs
1,1'-Biphenyl µg/kg
1,2,4,5-Tetrachlorobenzene µg/kg
2,3,4,6-Tetrachlorophenol µg/kg
2,4,5-Trichlorophenol µg/kg
2,4,6-Trichlorophenol µg/kg
2,4,6-Trichlorophenol (SIM Screen) µg/kg
2,2-Oxybis(1-chloropropane) µg/kg
2,4-Dichlorophenol µg/kg
2,4-Dimethylphenol µg/kg
2,4-Dinitrophenol µg/kg
2,4-Dinitrotoluene µg/kg
2,6-Dinitrotoluene µg/kg
2-Chloronaphthalene µg/kg
2-Chlorophenol µg/kg
2-Methylphenol µg/kg
2-Nitroaniline µg/kg
2-Nitrophenol µg/kg
3,3'-Dichlorobenzidine µg/kg
3-Nitroaniline µg/kg
4,6-Dinitro-2-methylphenol µg/kg
4-Bromophenyl-phenylether µg/kg
4-Chloro-3-methylphenol µg/kg
4-Chloroaniline µg/kg
4-Chlorophenyl-phenylether µg/kg
3 & 4 Methylphenol µg/kg
4-Nitroaniline µg/kg
4-Nitrophenol µg/kg
Acetophenone µg/kg
Benzaldehyde µg/kg
Benzylbutylphthalate µg/kg
Bis(2-chloroethoxy)methane µg/kg
bis(2-Chloroethyl) ether µg/kg
Bis(2-ethylhexyl)phthalate µg/kg
Carbazole µg/kg
Dibenzofuran µg/kg
Diethyl phthalate µg/kg
Dimethylphthalate µg/kg
Di-n-butylphthalate µg/kg
Di-n-octylphthalate µg/kg
Hexachlorobenzene µg/kg
Hexachlorobenzene (SIM Screen) µg/kg
Hexachlorobutadiene µg/kg
Hexachlorobutadiene (SIM Screen) µg/kg
Hexachlorocyclopentadiene µg/kg
Hexachloroethane µg/kg
Isophorone µg/kg
Nitrobenzene µg/kg
N-Nitrosodimethylamine µg/kg
n-Nitrosodimethylamine (SIM Screen) µg/kg
N-Nitroso-di-n-propylamine µg/kg
N-Nitrosodiphenylamine µg/kg
Pentachlorophenol µg/kg
Pentachlorophenol (SIM Screen) µg/kg
Phenol µg/kg

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-010 PRI2-011 PRI2-011 PRI2-012 PRI2-012 PRI2-013 PRI2-014

06-May-14 06-May-14 08-May-14 08-May-14 08-Jan-14 08-Jan-14 08-Jan-14 08-Jan-14 08-Jan-14 09-Jan-14 07-May-14
N N FINE N N FINE N FINE N N N

26 - 28 FEET 28.5 - 30.5 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET
PRI2-009-SB04-26-050614 PRI2-009-SB03-28.5-050614 PRI2-009-SS01-050814 FINES PRI2-009-SS01-050814 PRI2-010-SS01-010814 PRI2-011-SS01-010814 FINES PRI2-011-SS01-010814 PRI2-012-SS01-010814 FINES PRI2-012-SS01-010814 PRI2-013-SS01-010914 PRI2-014-SB01-0.5-050714

< 0.22 UJ 0.30 J- < 0.22 U < 0.22 UJ < 0.25 UJ < 0.20 U < 0.23 UJ < 0.22 U < 0.16 UJ < 0.13 UJ < 0.23 U
0.075 J < 0.082 U < 0.065 U < 0.067 U < 0.075 U < 0.061 U < 0.068 U < 0.065 U < 0.047 U < 0.039 U < 0.069 U
5,100 3,400 2,700 2,800 2,400 J- 2,000 1,900 J- 2,400 1,900 J- 4,400 J- 1,800 

< 0.11 U < 0.14 U < 0.11 U < 0.11 U < 0.12 U < 0.10 U < 0.11 U < 0.11 U < 0.079 U < 0.065 U < 0.11 U
23 43 15 13 J- 22 16 11 33 26 12 16 
130 63 100 J- 19 J- 22 52 45 17 13 16 31 J-

< 190 U < 230 U < 170 U < 1,800 U < 1,600 U < 1,400 U < 1,500 U < 1,600 U < 1,900 U < 200 U < 1,900 UJ
< 30 U < 37 U < 27 U < 290 U < 250 U < 210 U < 230 U < 250 U < 300 U < 31 U < 300 UJ
< 96 U < 120 U < 85 U < 910 UJ < 780 U < 680 UJ < 730 U < 780 U < 960 U < 98 U < 940 UJ
< 97 U < 120 U < 86 U < 920 UJ < 790 U < 680 UJ < 730 U < 790 U < 970 U < 99 U < 950 UJ
< 98 U < 120 U < 87 U < 930 UJ < 800 U < 690 UJ < 740 U < 800 U < 980 U < 100 U < 960 UJ

< 5.2 UJ < 6.3 U < 4.6 U < 49 UJ < 42 U < 36 UJ < 39 U < 42 U < 51 U < 5.3 U < 50 UJ
< 93 UJ < 110 UJ < 82 U < 870 UJ < 750 U < 650 UJ < 700 U < 750 UJ < 920 U < 94 U < 900 UJ
< 100 U < 130 U < 93 U < 980 UJ < 850 U < 730 UJ < 790 U < 840 U < 1,000 U < 110 U < 1,000 UJ
< 200 U < 240 U < 170 U < 1,800 UJ < 1,600 U < 1,400 UJ < 1,500 U < 1,600 UJ < 2,000 U < 200 U < 1,900 UJ
< 250 U < 300 U < 220 U < 2,400 UJ < 2,000 U < 1,800 UJ < 1,900 U < 2,000 U < 2,500 U < 260 U < 2,500 UJ
< 100 U < 130 U < 93 U < 980 U < 850 U < 730 U < 790 U < 840 U < 1,000 U < 110 U < 1,000 UJ
< 120 U < 140 U < 100 U < 1,100 U < 950 U < 820 U < 880 U < 940 U < 1,200 U < 120 U < 1,100 UJ
< 95 U < 120 U < 84 U < 890 U < 770 U < 670 U < 720 U < 770 U < 950 U < 97 U < 930 UJ

< 100 U < 130 U < 92 U < 970 UJ < 840 U < 730 UJ < 780 U < 830 U < 1,000 U < 110 U < 1,000 UJ
< 68 U < 83 U < 60 U < 640 UJ < 550 U < 480 UJ < 510 U < 550 U < 680 U < 69 U < 660 UJ
< 98 U < 120 U < 87 U < 930 U < 800 U < 690 U < 740 U < 800 U < 980 U < 100 U < 960 UJ
< 96 U < 120 U < 85 U < 910 UJ < 780 U < 680 UJ < 730 U < 780 U < 960 U < 98 U < 940 UJ

< 110 UJ < 130 UJ < 98 U < 1,000 UJ < 900 U < 780 UJ < 830 U < 890 UJ < 1,100 U < 110 U < 1,100 UJ
< 200 UJ < 240 UJ < 170 U < 1,800 UJ < 1,600 U < 1,400 UJ < 1,500 U < 1,600 UJ < 2,000 U < 200 U < 1,900 UJ
< 95 U < 120 U < 84 U < 890 UJ < 770 U < 670 UJ < 720 U < 770 U < 950 U < 97 U < 930 UJ

< 100 U < 120 U < 88 U < 940 U < 810 U < 700 U < 750 U < 810 U < 990 U < 100 U < 970 UJ
< 110 U < 130 U < 96 U < 1,000 UJ < 880 U < 760 UJ < 810 U < 870 U < 1,100 U < 110 U < 1,100 UJ
< 68 UJ < 83 UJ < 60 U < 640 UJ < 550 UJ < 480 UJ < 510 UJ < 550 UJ < 680 UJ < 69 UJ < 660 UJ
< 110 U < 130 U < 97 U < 1,000 UJ < 890 U < 770 U < 820 U < 880 U < 1,100 U < 110 U < 1,100 UJ
< 390 U < 470 U < 340 U < 3,600 UJ < 3,200 U < 2,700 UJ < 2,900 U < 3,100 U < 3,900 U < 390 U < 3,800 UJ
< 100 U < 130 U < 92 U < 970 U < 840 U < 730 U < 780 U < 830 U < 1,000 U < 110 U < 1,000 UJ
< 330 U < 400 U < 290 U < 3,100 UJ < 2,700 U < 2,300 UJ < 2,500 U < 2,700 U < 3,300 U < 330 U < 3,200 UJ

240 J < 36 U 120 J < 280 UJ < 240 U 440 J < 220 U 450 J < 290 U < 30 U < 290 UJ
< 190 U < 230 U 1,600 < 1,800 U < 1,600 U < 1,400 U < 1,500 U < 1,600 U < 1,900 U < 200 U < 1,900 UJ
< 110 U < 140 U < 99 U < 1,000 U < 910 U < 780 U < 840 U < 900 U < 1,100 U 310 J < 1,100 UJ
< 100 U < 130 U < 92 U < 970 U < 840 U < 730 U < 780 U < 830 U < 1,000 U < 110 U < 1,000 UJ
< 95 U < 120 U < 84 U < 890 U < 770 U < 670 U < 720 U < 770 U < 950 U < 97 U < 930 UJ

510 200 J < 110 U < 1,100 U < 940 U < 810 U < 870 U < 930 U < 1,100 U < 120 U < 1,100 UJ
< 110 UJ < 140 UJ < 99 U < 1,000 UJ < 910 U < 780 U < 840 U < 900 U < 1,100 U < 110 U < 1,100 UJ
< 100 U < 120 U < 90 U < 950 UJ < 820 U < 710 U < 760 U < 820 U < 1,000 U < 100 U < 980 UJ
< 110 U < 130 U < 94 U < 990 U < 860 U < 740 U < 800 U < 850 U < 1,100 U < 110 U < 1,000 UJ
< 100 U < 120 U < 91 U < 960 U < 830 U < 720 U < 770 U < 820 U < 1,000 U < 100 U < 1,000 UJ

110 J < 140 U < 100 U < 1,100 U < 930 U < 800 U < 860 U < 920 U < 1,100 U < 120 U < 1,100 UJ
< 110 U < 140 U < 100 U < 1,100 U < 930 U < 800 U < 860 U < 920 U < 1,100 U < 120 U < 1,100 UJ

3,000 3,900 8,800 10,000 4,600 3,300 2,400 J 13,000 10,000 < 110 U 11,000 J-
7,400 4,300 2,900 J 2,200 95 

< 96 U < 120 U < 85 U < 910 U < 780 U < 680 U < 730 U < 780 U < 960 U < 98 U < 940 UJ
< 4.3 U < 5.3 U < 3.9 U < 41 U < 35 U < 31 U < 33 U < 35 U < 43 U < 4.4 U < 42 UJ
< 73 UJ < 88 UJ < 65 U < 690 UJ < 590 U < 510 U < 550 U < 590 U < 730 U < 74 U < 710 UJ
< 95 U < 120 U 690 < 890 U < 770 U < 670 U < 720 U < 770 U < 950 U < 97 U < 930 UJ

< 110 U < 130 U < 97 U < 1,000 UJ < 890 U < 770 U < 820 U < 880 U < 1,100 U < 110 U < 1,100 UJ
< 89 U < 110 U < 79 U < 840 U < 730 U < 630 U < 670 U < 720 U < 890 U < 91 U < 870 UJ

< 110 U < 140 U < 100 U < 1,100 UJ < 920 U < 790 U < 850 U < 910 U < 1,100 U < 110 U < 1,100 UJ
< 110 U < 140 U < 100 UJ < 1,100 U < 920 U < 790 U < 850 U < 910 U < 1,100 U < 110 U < 1,100 UJ
< 98 U < 120 U < 87 U < 930 U < 800 U < 690 U < 740 U < 800 U < 980 U < 100 U < 960 UJ

< 100 U < 120 U < 90 U < 950 U < 820 U < 710 U < 760 U < 820 U < 1,000 U < 100 U < 980 UJ
< 60 U < 73 U 220 J < 560 UJ < 490 U < 420 UJ < 450 U < 480 U < 600 U < 61 U < 580 UJ
< 28 UJ < 34 U 63 J < 390 UJ < 230 U < 200 UJ < 210 U < 230 U < 280 U < 29 U 60 J-
< 97 U < 120 U < 86 U < 920 UJ < 790 U < 680 UJ < 730 U < 790 U < 970 U < 99 U < 950 UJ
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Selenium mg/kg
Total Silver mg/kg
Total Sodium mg/kg
Total Thallium mg/kg
Total Vanadium mg/kg
Total Zinc mg/kg

05-SVOCs
1,1'-Biphenyl µg/kg
1,2,4,5-Tetrachlorobenzene µg/kg
2,3,4,6-Tetrachlorophenol µg/kg
2,4,5-Trichlorophenol µg/kg
2,4,6-Trichlorophenol µg/kg
2,4,6-Trichlorophenol (SIM Screen) µg/kg
2,2-Oxybis(1-chloropropane) µg/kg
2,4-Dichlorophenol µg/kg
2,4-Dimethylphenol µg/kg
2,4-Dinitrophenol µg/kg
2,4-Dinitrotoluene µg/kg
2,6-Dinitrotoluene µg/kg
2-Chloronaphthalene µg/kg
2-Chlorophenol µg/kg
2-Methylphenol µg/kg
2-Nitroaniline µg/kg
2-Nitrophenol µg/kg
3,3'-Dichlorobenzidine µg/kg
3-Nitroaniline µg/kg
4,6-Dinitro-2-methylphenol µg/kg
4-Bromophenyl-phenylether µg/kg
4-Chloro-3-methylphenol µg/kg
4-Chloroaniline µg/kg
4-Chlorophenyl-phenylether µg/kg
3 & 4 Methylphenol µg/kg
4-Nitroaniline µg/kg
4-Nitrophenol µg/kg
Acetophenone µg/kg
Benzaldehyde µg/kg
Benzylbutylphthalate µg/kg
Bis(2-chloroethoxy)methane µg/kg
bis(2-Chloroethyl) ether µg/kg
Bis(2-ethylhexyl)phthalate µg/kg
Carbazole µg/kg
Dibenzofuran µg/kg
Diethyl phthalate µg/kg
Dimethylphthalate µg/kg
Di-n-butylphthalate µg/kg
Di-n-octylphthalate µg/kg
Hexachlorobenzene µg/kg
Hexachlorobenzene (SIM Screen) µg/kg
Hexachlorobutadiene µg/kg
Hexachlorobutadiene (SIM Screen) µg/kg
Hexachlorocyclopentadiene µg/kg
Hexachloroethane µg/kg
Isophorone µg/kg
Nitrobenzene µg/kg
N-Nitrosodimethylamine µg/kg
n-Nitrosodimethylamine (SIM Screen) µg/kg
N-Nitroso-di-n-propylamine µg/kg
N-Nitrosodiphenylamine µg/kg
Pentachlorophenol µg/kg
Pentachlorophenol (SIM Screen) µg/kg
Phenol µg/kg

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014

07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 08-May-14
N N N N N N N

3 - 10 FEET 10 - 20 FEET 22 - 27 FEET 27 - 30 FEET 30 - 31 FEET 31 - 33 FEET 0 - 6 in
PRI2-014-SB02-3-050714 PRI2-014-SB03-10-050714 PRI2-014-SB04-22-050714 PRI2-014-SB05-27-050714 PRI2-014-SB06-30-050714 PRI2-014-SB07-31-050714 PRI2-014-SS01-050814

< 0.25 U < 0.25 U < 0.21 U < 0.25 U 0.16 J 0.28 J < 0.21 UJ
< 0.074 U < 0.074 U < 0.063 U < 0.076 U < 0.045 U < 0.053 U < 0.063 U

62,000 49,000 64,000 60,000 14,000 5,200 1,100 
< 0.12 U < 0.12 U < 0.11 U < 0.13 U < 0.075 U < 0.088 U < 0.10 U

2.0 J < 0.74 U 1.0 J 4.8 30 38 15 J-
2.5 J- < 1.5 UJ 5.8 J- 66 J- 13 J- 24 J- 19 J-

< 200 UJ < 210 UJ < 170 UJ < 210 UJ < 2,300 UJ < 2,500 UJ < 1,800 U
< 31 UJ < 33 UJ < 26 UJ < 33 UJ < 360 UJ 960 J- < 280 U
< 97 UJ < 110 UJ < 83 UJ < 100 UJ < 1,100 UJ < 1,200 UJ < 890 UJ
< 98 UJ < 110 UJ < 84 UJ < 110 UJ < 1,200 UJ < 1,200 UJ < 900 UJ
< 99 UJ < 110 UJ < 85 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 920 U
< 5.2 UJ < 5.7 UJ < 4.5 UJ < 5.6 UJ < 61 UJ < 66 UJ < 48 U
< 93 UJ < 100 UJ < 80 UJ < 100 UJ < 1,100 UJ < 1,200 UJ < 860 UJ
< 110 UJ < 110 UJ < 90 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 970 UJ
< 200 UJ < 210 UJ < 170 UJ < 210 UJ < 2,300 UJ < 2,500 UJ < 1,800 UJ
< 250 UJ < 270 UJ < 220 UJ < 270 UJ < 3,000 UJ < 3,200 UJ < 2,300 U
< 110 UJ < 110 UJ < 90 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 970 U
< 120 UJ < 130 UJ < 100 UJ < 130 UJ < 1,400 UJ < 1,500 UJ < 1,100 U
< 96 UJ < 100 UJ < 82 UJ < 100 UJ < 1,100 UJ < 1,200 UJ < 880 U
< 100 UJ < 110 UJ < 89 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 960 U
< 69 UJ < 74 UJ < 59 UJ < 74 UJ < 800 UJ < 870 UJ < 630 UJ
< 99 UJ < 110 UJ < 85 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 920 U
< 97 UJ < 110 UJ < 83 UJ < 100 UJ < 1,100 UJ < 1,200 UJ < 890 U
< 110 UJ < 120 UJ < 95 UJ < 120 UJ < 1,300 UJ < 1,400 UJ < 1,000 UJ
< 200 UJ < 210 UJ < 170 UJ < 210 UJ < 2,300 UJ < 2,500 UJ < 1,800 UJ
< 96 UJ < 100 UJ < 82 UJ < 100 UJ < 1,100 UJ < 1,200 UJ < 880 U
< 100 UJ < 110 UJ < 86 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 930 U
< 110 UJ < 120 UJ < 93 UJ < 120 UJ < 1,300 UJ < 1,400 UJ < 1,000 UJ
< 69 UJ < 74 UJ < 59 UJ < 74 UJ < 800 UJ < 870 UJ < 630 UJ
< 110 UJ < 120 UJ < 94 UJ < 120 UJ < 1,300 UJ < 1,400 UJ < 1,000 UJ
< 390 UJ < 420 UJ < 330 UJ < 420 UJ < 4,600 UJ < 4,900 UJ < 3,600 U
< 100 UJ < 110 UJ < 89 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 960 U
< 330 UJ < 360 UJ < 280 UJ < 350 UJ < 3,900 UJ < 4,200 UJ < 3,100 U
< 30 UJ < 32 UJ < 25 UJ < 32 UJ < 350 UJ < 370 UJ < 270 UJ
< 200 UJ < 210 UJ < 170 UJ < 210 UJ < 2,300 UJ < 2,500 UJ < 1,800 U
< 110 UJ < 120 UJ < 96 UJ < 120 UJ < 1,300 UJ < 1,400 UJ < 1,000 U
< 100 UJ < 110 UJ < 89 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 960 U
< 96 UJ < 100 UJ < 82 UJ < 100 UJ < 1,100 UJ < 1,200 UJ < 880 U
130 J- < 130 UJ < 99 UJ < 120 UJ < 1,400 UJ < 1,500 UJ 1,100 J

< 110 UJ < 120 UJ < 96 UJ < 120 UJ < 1,300 UJ < 1,400 UJ < 1,000 UJ
< 100 UJ < 110 UJ < 87 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 940 UJ
< 110 UJ < 120 UJ < 91 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 980 U
< 100 UJ < 110 UJ < 88 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 950 U
< 110 UJ < 120 UJ < 98 UJ < 120 UJ < 1,300 UJ < 1,400 UJ < 1,100 U
< 110 UJ < 120 UJ < 98 UJ < 120 UJ < 1,300 UJ < 1,400 UJ < 1,100 U

300 J- < 110 UJ 140 J- 1,300 J- 52,000 J- 98,000 2,500 J
260 J- 46 J- 130 J- 2,200 

< 97 UJ < 110 UJ < 83 UJ < 100 UJ < 1,100 UJ < 1,200 UJ < 890 U
< 4.4 UJ < 4.8 UJ < 3.7 UJ < 4.7 UJ 100 J- 440 J- < 40 U
< 73 UJ < 80 UJ < 63 UJ < 79 UJ < 860 UJ < 930 UJ < 680 UJ
< 96 UJ < 100 UJ < 82 UJ < 100 UJ < 1,100 UJ < 1,200 UJ < 880 U
< 110 UJ < 120 UJ < 94 UJ < 120 UJ < 1,300 UJ < 1,400 UJ < 1,000 UJ
< 90 UJ < 98 UJ < 77 UJ < 96 UJ < 1,100 UJ < 1,100 UJ < 830 U
< 110 UJ < 120 UJ < 97 UJ < 120 UJ < 1,300 UJ < 1,400 UJ < 1,000 UJ
< 110 UJ < 120 UJ < 97 UJ < 120 UJ < 1,300 UJ < 1,400 UJ < 1,000 U
< 99 UJ < 110 UJ < 85 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 920 U
< 100 UJ < 110 UJ < 87 UJ < 110 UJ < 1,200 UJ < 1,300 UJ < 940 U
< 60 UJ < 65 UJ < 52 UJ < 65 UJ < 710 UJ < 760 UJ < 560 UJ
< 28 UJ < 31 UJ 34 J- < 30 UJ < 330 UJ < 360 UJ < 260 UJ
< 98 UJ < 110 UJ < 84 UJ < 110 UJ < 1,200 UJ < 1,200 UJ < 900 UJ
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-001 PRI2-001 PRI2-002 PRI2-003 PRI2-004 PRI2-005 PRI2-006 PRI2-006 PRI2-006 PRI2-006 PRI2-006 PRI2-006
09-Jan-14 09-Jan-14 09-Jan-14 08-Jan-14 09-Jan-14 09-Jan-14 06-May-14 06-May-14 06-May-14 06-May-14 07-May-14 07-May-14

FINE N N N N N N N N N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 2 - 5 FEET 5 - 10 FEET 11 - 17 FEET 20 - 22 FEET 22 - 24 FEET

PRI2-001-SS01-010914 FINES PRI2-001-SS01-010914 PRI2-002-SS01-010914 PRI2-003-SS01-010814 PRI2-004-SS01-010914 PRI2-005-SS01-010914 PRI2-006-SB01-0.5-050614 PRI2-006-SB02-2-050614 PRI2-006-SB03-5-050614 PRI2-006-SB04-11-050614 PRI2-006-SB05-20-050714 PRI2-006-SB06-22-050714
Analyte Unit

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

06-PAHs by SIM
2-Methylnaphthalene µg/kg 3.4 J 1.2 J 19 0.75 J 4.1 J 2.4 J 2.3 J 33 4.8 J 160 34 75 
Acenaphthene µg/kg < 0.50 U < 0.49 U 4.0 J < 0.53 U < 0.55 U < 0.66 U < 0.95 U < 1.3 U < 0.56 U 13 J 6.3 61 
Acenaphthylene µg/kg < 0.35 U < 0.34 U < 0.48 U < 0.37 U < 0.39 U < 0.46 U < 0.66 U < 0.90 U < 0.40 U < 2.0 U 2.7 J 19 
Anthracene µg/kg 0.63 J < 0.41 U 0.64 J < 0.45 U 0.77 J < 0.55 U < 0.79 U < 1.1 U < 0.47 U < 2.4 U 4.9 J 84 J+
Benzo(a)anthracene µg/kg 0.45 J < 0.31 U 2.5 J 0.82 J 3.2 J < 0.42 U 5.5 J 1.4 J 0.58 J < 1.9 U 7.5 150 
Benzo(a)pyrene µg/kg < 0.42 U < 0.41 U 2.5 J 0.81 J 3.5 J < 0.56 U 4.0 J 3.0 J 0.58 J < 2.5 U 4.5 J 89 
Benzo(b)fluoranthene µg/kg < 0.54 U < 0.52 U 2.6 J 1.2 J 5.7 J < 0.71 U 6.5 J 1.9 J 0.66 J < 3.1 U 6.8 140 
Benzo(g,h,i)perylene µg/kg < 1.1 U < 1.0 U 2.0 J < 1.1 U 3.0 J < 1.4 U 3.5 J < 2.7 U < 1.2 U < 6.1 U 3.5 J 38 
Benzo(k)fluoranthene µg/kg < 0.81 U < 0.79 U < 1.1 U < 0.86 U 3.7 J < 1.1 U 2.2 J 20 < 0.91 U < 4.7 U 4.8 J 100 
Chrysene µg/kg 0.87 J < 0.36 U 5.6 J 2.4 J 12 2.0 J 15 4.7 J 1.3 J < 2.1 U 9.2 180 
Dibenzo(a,h)anthracene µg/kg < 1.3 U < 1.2 U < 1.8 U < 1.4 U < 1.4 U < 1.7 U < 2.4 U < 3.3 U < 1.4 U < 7.4 U < 1.5 U 12 J
Fluoranthene µg/kg 1.8 J 0.44 J 3.1 J 1.2 J 12 1.8 J 2.6 J 5.2 J 1.3 J 6.3 J 34 670 
Fluorene µg/kg 0.92 J < 0.51 U 3.3 J < 0.55 U < 0.57 U < 0.69 U < 0.99 U 3.4 J 0.68 J 15 J 7.3 44 
Indeno(1,2,3-cd)pyrene µg/kg < 0.51 U < 0.50 U 0.77 J < 0.54 U 2.3 J < 0.67 U 2.5 J < 1.3 U < 0.58 U < 2.9 U 4.5 J 53 
Naphthalene µg/kg 2.3 J 1.1 J 3.9 J 0.75 J 2.2 J 1.7 J 1.0 J 17 4.3 J 150 26 54 
Phenanthrene µg/kg 4.0 J < 1.3 U 9.7 < 1.5 U 11 5.5 J < 4.7 U 30 5.5 J 130 73 930 
Pyrene µg/kg 3.0 J 0.81 J 3.8 J 1.9 J 14 1.6 J 6.0 J 5.9 J 1.5 J 8.6 J 25 470 
Low Molecular Weight PAH (ND=0) µg/kg 11 2.3 41 1.5 18 9.6 3.3 83 15 470 150 1,300 
Low Molecular Weight PAH (ND=1/2DL) µg/kg 12 3.8 41 3.2 19 11 7.3 85 16 470 150 1,300 
High Molecular Weight PAH (ND=0) µg/kg 6.1 1.3 23 8.3 59 5.4 48 42 5.9 15 100 1,900 
High Molecular Weight PAH (ND=1/2DL) µg/kg 8.5 3.8 24 10 60 8.7 49 46 8.0 30 100 1,900 

07-VOCs
1,4-Dioxane µg/kg < 46 UJ < 51 UJ < 46 UJ < 63 UJ < 54 UJ < 54 UJ
1,1-Dichloroethane µg/kg < 0.34 U < 0.38 U < 0.34 U < 0.46 U < 0.40 U < 0.40 U
1,1-Dichloroethene µg/kg < 0.31 U < 0.34 U < 0.31 U < 0.42 U < 0.36 U < 0.36 U
1,2-Dibromo-3-chloropropane µg/kg < 1.0 U < 1.2 U < 1.0 U < 1.4 U < 1.2 U < 1.2 U
1,2-Dibromoethane µg/kg < 0.32 U < 0.35 U < 0.32 U < 0.43 U < 0.37 U < 0.38 U
1,2-Dichlorobenzene µg/kg < 0.76 U < 0.84 U < 0.76 U < 1.0 U < 0.88 U < 0.89 U
1,2-Dichloroethane µg/kg < 0.86 U < 0.96 U < 0.86 U < 1.2 U < 1.0 U < 1.0 U
cis-1,2-Dichloroethene µg/kg < 1.1 U < 1.2 U < 1.1 U < 1.4 U < 1.2 U < 1.2 U
trans-1,2-Dichloroethene µg/kg < 0.45 U < 0.50 U < 0.45 U < 0.61 U < 0.52 U < 0.53 U
1,2-Dichloropropane µg/kg < 0.71 U < 0.79 U < 0.71 U < 0.96 U < 0.83 U < 0.83 U
1,3-Dichlorobenzene µg/kg < 0.35 U < 0.39 U < 0.35 U < 0.48 U < 0.41 U < 0.42 U
cis-1,3-Dichloropropene µg/kg < 0.76 U < 0.84 U < 0.76 U < 1.0 U < 0.88 U < 0.89 U
trans-1,3-Dichloropropene µg/kg < 0.89 U < 0.98 U < 0.89 U < 1.2 U < 1.0 U < 1.0 U
1,4-Dichlorobenzene µg/kg < 0.92 U < 1.0 U < 0.92 U < 1.3 U < 1.1 U < 1.1 U
1,1,1-Trichloroethane µg/kg < 0.43 U 2.5 J < 0.43 U 2.1 J < 0.50 U 2.7 J
1,1,2-Trichloroethane µg/kg < 0.52 U < 0.58 U < 0.52 U < 0.71 U < 0.61 U < 0.61 U
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/kg < 0.98 U < 1.1 U < 0.98 U < 1.3 U < 1.1 U < 1.2 U
1,2,3-Trichlorobenzene µg/kg < 0.89 U < 0.98 U < 0.89 U 1.7 J < 1.0 U 1.1 J
1,2,4-Trichlorobenzene µg/kg < 0.89 U < 0.98 U < 0.89 U < 1.2 U 1.3 J 1.6 J
1,1,2,2-Tetrachloroethane µg/kg < 0.80 U < 0.89 U < 0.80 U < 1.1 U < 0.94 U < 0.95 U
2-Butanone µg/kg < 1.7 U 6.0 J 18 32 190 82 
2-Hexanone µg/kg < 0.87 U < 0.97 U 6.5 J 18 45 21 
4-Methyl-2-pentanone µg/kg < 1.1 U < 1.2 U 8.9 J < 1.5 U 53 39 
Acetone µg/kg < 6.1 UJ 26 J+ 94 J+ 96 J+ 400 410 J
Benzene µg/kg < 0.31 U < 0.34 U 3.0 J 6.8 J 0.43 J 2.9 J
Bromochloromethane µg/kg < 1.1 U < 1.2 U < 1.1 U < 1.5 U < 1.3 U < 1.3 U
Bromodichloromethane µg/kg < 0.63 U < 0.70 U < 0.63 U < 0.85 U < 0.73 U < 0.74 U
Bromoform µg/kg < 0.47 U < 0.52 U < 0.47 U < 0.64 U < 0.55 U < 0.56 U
Bromomethane µg/kg < 1.0 U < 1.1 U < 1.0 U < 1.4 U < 1.2 U < 1.2 U
Carbon disulfide µg/kg < 0.58 U < 2 U < 0.58 U < 0.98 U < 2.6 U < 5.2 U
Carbon tetrachloride µg/kg < 0.63 U < 0.70 U < 0.63 U < 0.85 U < 0.73 U < 0.74 U
Chlorobenzene µg/kg < 0.34 U < 0.38 U < 0.34 U < 0.46 U < 0.40 U < 0.40 U
Cyclohexane µg/kg < 3.1 U < 3.5 U < 3.1 U < 4.2 U < 3.6 U < 3.7 U
Dibromochloromethane µg/kg < 0.25 U < 0.28 U < 0.25 U < 0.34 U < 0.29 U < 0.29 U
Chloroethane µg/kg < 0.53 U < 0.59 U < 0.53 U < 0.72 U < 0.62 U < 0.63 U
Chloroform µg/kg < 0.31 U 0.63 J < 0.31 U 2.2 J 1.5 J 2.5 J
Chloromethane µg/kg < 0.59 U < 0.66 U 2.0 J 21 1.5 J 15 
Dichlorodifluoromethane (Freon-12) µg/kg < 1.1 U < 1.2 U < 1.1 U < 1.4 U < 1.2 U < 1.2 U
Ethyl benzene µg/kg < 0.40 U 0.54 J 1.5 J 2.3 J 1.3 J 1.9 J
Isopropylbenzene µg/kg < 0.61 U < 0.68 U < 0.61 U < 0.83 U < 0.72 U < 0.72 U
Methyl tertbutyl ether (MTBE) µg/kg < 0.71 U < 0.79 U < 0.71 U < 0.96 U < 0.83 U < 0.83 U
Dichloromethane (Methylene chloride) µg/kg < 0.99 U < 1.1 U 1.0 J 5.6 J 1.8 J 2.8 J
Styrene µg/kg < 0.37 U < 0.41 U < 0.37 U < 0.50 U 1.8 J 2.3 J
Tetrachloroethene µg/kg < 0.72 U 2.1 J 1.8 J 2.4 J 1.5 J 2.4 J
Toluene µg/kg < 0.72 U 1.4 J 6.4 9.8 2.6 J 12 
Trichloroethene µg/kg < 0.71 U < 0.79 U < 0.71 U 1.0 J < 0.83 U < 0.83 U
Trichlorofluoromethane (Freon-11) µg/kg < 0.40 U < 0.45 U < 0.40 U < 0.54 U < 0.47 U < 0.47 U
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

06-PAHs by SIM
2-Methylnaphthalene µg/kg
Acenaphthene µg/kg
Acenaphthylene µg/kg
Anthracene µg/kg
Benzo(a)anthracene µg/kg
Benzo(a)pyrene µg/kg
Benzo(b)fluoranthene µg/kg
Benzo(g,h,i)perylene µg/kg
Benzo(k)fluoranthene µg/kg
Chrysene µg/kg
Dibenzo(a,h)anthracene µg/kg
Fluoranthene µg/kg
Fluorene µg/kg
Indeno(1,2,3-cd)pyrene µg/kg
Naphthalene µg/kg
Phenanthrene µg/kg
Pyrene µg/kg
Low Molecular Weight PAH (ND=0) µg/kg
Low Molecular Weight PAH (ND=1/2DL) µg/kg
High Molecular Weight PAH (ND=0) µg/kg
High Molecular Weight PAH (ND=1/2DL) µg/kg

07-VOCs
1,4-Dioxane µg/kg
1,1-Dichloroethane µg/kg
1,1-Dichloroethene µg/kg
1,2-Dibromo-3-chloropropane µg/kg
1,2-Dibromoethane µg/kg
1,2-Dichlorobenzene µg/kg
1,2-Dichloroethane µg/kg
cis-1,2-Dichloroethene µg/kg
trans-1,2-Dichloroethene µg/kg
1,2-Dichloropropane µg/kg
1,3-Dichlorobenzene µg/kg
cis-1,3-Dichloropropene µg/kg
trans-1,3-Dichloropropene µg/kg
1,4-Dichlorobenzene µg/kg
1,1,1-Trichloroethane µg/kg
1,1,2-Trichloroethane µg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/kg
1,2,3-Trichlorobenzene µg/kg
1,2,4-Trichlorobenzene µg/kg
1,1,2,2-Tetrachloroethane µg/kg
2-Butanone µg/kg
2-Hexanone µg/kg
4-Methyl-2-pentanone µg/kg
Acetone µg/kg
Benzene µg/kg
Bromochloromethane µg/kg
Bromodichloromethane µg/kg
Bromoform µg/kg
Bromomethane µg/kg
Carbon disulfide µg/kg
Carbon tetrachloride µg/kg
Chlorobenzene µg/kg
Cyclohexane µg/kg
Dibromochloromethane µg/kg
Chloroethane µg/kg
Chloroform µg/kg
Chloromethane µg/kg
Dichlorodifluoromethane (Freon-12) µg/kg
Ethyl benzene µg/kg
Isopropylbenzene µg/kg
Methyl tertbutyl ether (MTBE) µg/kg
Dichloromethane (Methylene chloride) µg/kg
Styrene µg/kg
Tetrachloroethene µg/kg
Toluene µg/kg
Trichloroethene µg/kg
Trichlorofluoromethane (Freon-11) µg/kg

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-006 PRI2-006 PRI2-006 PRI2-007 PRI2-008 PRI2-008 PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-009

07-May-14 07-May-14 08-May-14 09-Jan-14 09-Jan-14 09-Jan-14 06-May-14 06-May-14 06-May-14 06-May-14 06-May-14 06-May-14
N N N N FINE N N N N N N N

24 - 26 FEET 27 - 29 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 10 - 12 FEET 12 - 14 FEET 14 - 18 FEET 18 - 20 FEET 21 - 23 FEET
PRI2-006-SB07-24-050714 PRI2-006-SB08-27-050714 PRI2-006-SS01-050814 PRI2-007-SS01-010914 PRI2-008-SS01-010914 FINES PRI2-008-SS01-010914 PRI2-009-SB01-0.5-050614 PRI2-009-SB02-10-050614 PRI2-009-SB05-12-050614 PRI2-009-SB06-14-050614 PRI2-009-SB07-18-050614 PRI2-009-SB08-21-050614

46 2.9 J < 0.53 U 5.2 J 1.7 J < 0.56 U 2.8 J 38 14 30 93 39 
45 1.2 J < 0.58 U < 0.54 U < 0.54 U < 0.61 U < 0.58 U < 0.50 U < 0.57 U < 1.1 U < 1.1 U < 0.99 U
22 < 0.42 U < 0.40 U < 0.38 U < 0.38 U < 0.43 U < 0.41 U < 0.35 U < 0.40 U < 0.78 U 2.8 J < 0.69 U

70 J+ 1.7 J < 0.48 U 1.7 J 0.72 J < 0.51 U 1.7 J 2.8 J 2.1 J 4.1 J+ 5.1 J+ 5.6 J+
120 2.6 J < 0.37 U 5.0 J 1.6 J < 0.39 U 6.4 4.0 J 1.3 J 7.0 J 16 19 
76 1.6 J < 0.49 U 3.3 J 1.5 J < 0.52 U 3.6 J 2.9 J 2.0 J 4.3 J 9.4 J 11 
130 2.1 J < 0.62 U 6.7 3.1 J < 0.65 U 5.6 J 5.0 J 2.9 J 6.3 J 18 21 
34 < 1.3 U < 1.2 U 2.9 J 1.4 J < 1.3 U 2.1 J 1.5 J < 1.2 U 3.6 J 4.9 J 5.8 J
87 1.5 J < 0.93 U 3.0 J 1.0 J < 0.98 U 2.1 J 1.6 J 1.1 J 3.5 J 10 J 10 J
140 3.3 J < 0.43 U 13 4.3 J 1.1 J 18 9.1 5.5 J 17 21 29 
11 J < 1.5 U < 1.5 U 1.5 J < 1.4 U < 1.6 U 1.5 J < 1.3 U < 1.5 U 2.8 J 4.1 J < 2.5 U
520 12 < 0.36 U 14 3.8 J 1.3 J 5.1 J 10 5.4 J 23 51 59 
30 1.2 J < 0.60 U < 0.56 U 0.60 J < 0.63 U < 0.60 U 4.2 J 1.9 J 5.2 J 6.5 J 4.8 J
47 0.89 J < 0.59 U 1.8 J 1.5 J < 0.62 U 1.4 J 1.5 J < 0.58 U 3.4 J 5.2 J 5.2 J
33 1.9 J 0.39 J 2.8 J 1.2 J < 0.40 U 3.1 J 19 3.5 J 14 36 16 
740 21 0.61 J 11 4.0 J < 1.4 U 6.8 40 30 83 110 77 
350 8.0 < 0.43 U 13 4.7 J 1.5 J 14 13 7.2 25 45 49 
990 30 1.0 21 8.2 < 1.4 U 14 100 52 140 250 140 
990 30 2.3 21 8.7 < 2.3 U 15 100 52 140 250 140 

1,500 32 < 1.5 U 64 23 3.9 60 49 25 96 180 210 
1,500 33 < 3.5 U 64 24 6.9 60 49 27 96 180 210 

< 100 UJ < 44 UJ < 45 UJ < 44 UJ < 64 UJ < 46 UJ < 38 UJ < 44 UJ
< 0.76 U 0.97 J < 0.34 U < 0.33 U < 0.48 U < 0.34 U < 0.28 U < 0.33 U
< 0.68 U < 0.30 U < 0.30 U < 0.29 U < 0.43 U < 0.31 U < 0.25 U < 0.29 U
< 2.3 U < 1.0 U < 1.0 U < 1.0 U < 1.4 U < 1.0 U < 0.86 U < 0.99 U
< 0.71 U < 0.31 U < 0.31 U < 0.31 U < 0.44 U < 0.32 U < 0.26 U < 0.30 U
< 1.7 U < 0.73 U < 0.74 U < 0.73 U < 1.1 U < 0.76 U < 0.62 U < 0.72 U
< 1.9 U < 0.83 U < 0.85 U < 0.83 U < 1.2 U < 0.86 U < 0.71 U < 0.82 U
< 2.3 U < 1.0 U < 1.0 U < 1.0 U < 1.5 U < 1.1 U < 0.87 U < 1.0 U
< 0.99 U < 0.43 U < 0.44 U < 0.43 U < 0.62 U < 0.45 U < 0.37 U < 0.43 U
< 1.6 U < 0.68 U < 0.69 U < 0.68 U < 0.99 U < 0.71 U < 0.58 U < 0.68 U
< 0.78 U < 0.34 U < 0.35 U < 0.34 U < 0.49 U < 0.36 U < 0.29 U < 0.34 U
< 1.7 U < 0.73 U < 0.74 U < 0.73 U < 1.1 U < 0.76 U < 0.62 U < 0.72 U
< 2.0 U < 0.85 U < 0.87 U < 0.85 U < 1.2 U < 0.89 U < 0.73 U < 0.85 U
< 2.0 U < 0.89 U < 0.90 U < 0.88 U < 1.3 U < 0.92 U < 0.76 U < 0.88 U
< 0.94 U < 0.41 U < 0.42 U < 0.41 U < 0.59 U 1.5 J < 0.35 U < 0.41 U
< 1.2 U < 0.50 U < 0.51 U < 0.50 U < 0.72 U < 0.52 U < 0.43 U < 0.50 U
< 2.2 U < 0.95 U < 0.96 U < 0.94 U < 1.4 U < 0.98 U < 0.81 U < 0.94 U
< 2.0 U < 0.85 U < 0.87 U < 0.85 U < 1.2 U < 0.89 U < 0.73 U < 0.85 U
< 2.0 U < 0.85 U < 0.87 U < 0.85 U < 1.2 U < 0.89 U < 0.73 U < 0.85 U
< 1.8 U < 0.77 U < 0.79 U < 0.77 U < 1.1 U < 0.80 U < 0.66 U < 0.77 U

42 28 < 1.6 U 9.1 J 8.0 J 12 14 8.1 J
12 J 2.8 J < 0.86 U 6.6 J 4.1 J 5.1 J 6.1 J 5.1 J
6.0 J 23 < 1.1 U 7.5 J 3.4 J 7.2 J 5.3 J 5.3 J
250 100 < 2 UJ 27 J+ 51 J+ 47 J+ 80 J+ 39 J+
1.6 J < 0.30 U < 0.30 U < 0.29 U < 0.43 U < 0.31 U < 0.25 U < 0.29 U

< 2.5 U < 1.1 U < 1.1 U < 1.1 U < 1.5 U < 1.1 U < 0.91 U < 1.1 U
< 1.4 U < 0.60 U < 0.61 U < 0.60 U < 0.87 U < 0.63 U < 0.52 U < 0.60 U
< 1.0 U < 0.46 U < 0.46 U < 0.45 U < 0.66 U < 0.47 U < 0.39 U < 0.45 U
< 2.2 U < 0.98 U < 1.0 U < 0.98 U < 1.4 U < 1.0 U < 0.84 U < 0.97 U
< 12 U 20 < 0.57 U < 1.1 U < 0.80 U < 0.86 U < 0.59 U < 0.97 U
< 1.4 U < 0.60 U < 0.61 U < 0.60 U < 0.87 U < 0.63 U < 0.52 U < 0.60 U
< 0.76 U < 0.33 U < 0.34 U < 0.33 U < 0.48 U < 0.34 U < 0.28 U < 0.33 U
< 6.9 U < 3.0 U < 3.0 U < 3.0 U < 4.3 U < 3.1 U < 2.6 U < 3.0 U
< 0.55 U < 0.24 U < 0.24 U < 0.24 U < 0.34 U < 0.25 U < 0.20 U < 0.24 U
< 1.2 U < 0.51 U < 0.52 U < 0.51 U < 0.74 U < 0.53 U < 0.44 U < 0.51 U
< 0.68 U < 0.30 U < 0.30 U 1.0 J < 0.43 U 1.2 J 1.8 J 1.6 J

7.6 J < 0.57 U < 0.58 U 0.60 J < 0.82 U 1.6 J 1.5 J 1.3 J
< 2.3 U < 1.0 U < 1.0 U < 1.0 U < 1.5 U < 1.1 U < 0.87 U < 1.0 U

1.7 J < 0.39 U < 0.39 U 1.6 J < 0.56 U 1.1 J 0.84 J 1.5 J
< 1.4 U < 0.59 U < 0.60 U 5.2 J < 0.85 U 2.6 J < 0.51 U 3.0 J
< 1.6 U < 0.68 U < 0.69 U < 0.68 U < 0.99 U < 0.71 U < 0.58 U < 0.68 U
< 2.2 U < 0.96 U < 0.97 U < 0.95 U < 1.4 U < 0.99 U < 0.82 U < 0.95 U
< 0.81 U < 0.35 U < 0.36 U 2.3 J < 0.51 U 0.98 J < 0.30 U 1.5 J
< 1.6 U 1.6 J < 0.71 U < 0.69 U < 1.0 U < 0.72 U < 0.59 U < 0.69 U

6.8 J < 0.70 U < 0.71 U 3.5 J < 1.0 U 1.8 J 1.8 J 2.3 J
< 1.6 U < 0.68 U < 0.69 U < 0.68 U < 0.99 U < 0.71 U < 0.58 U < 0.68 U
< 0.89 U < 0.39 U < 0.39 U < 0.39 U < 0.56 U < 0.40 U < 0.33 U < 0.38 U
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

06-PAHs by SIM
2-Methylnaphthalene µg/kg
Acenaphthene µg/kg
Acenaphthylene µg/kg
Anthracene µg/kg
Benzo(a)anthracene µg/kg
Benzo(a)pyrene µg/kg
Benzo(b)fluoranthene µg/kg
Benzo(g,h,i)perylene µg/kg
Benzo(k)fluoranthene µg/kg
Chrysene µg/kg
Dibenzo(a,h)anthracene µg/kg
Fluoranthene µg/kg
Fluorene µg/kg
Indeno(1,2,3-cd)pyrene µg/kg
Naphthalene µg/kg
Phenanthrene µg/kg
Pyrene µg/kg
Low Molecular Weight PAH (ND=0) µg/kg
Low Molecular Weight PAH (ND=1/2DL) µg/kg
High Molecular Weight PAH (ND=0) µg/kg
High Molecular Weight PAH (ND=1/2DL) µg/kg

07-VOCs
1,4-Dioxane µg/kg
1,1-Dichloroethane µg/kg
1,1-Dichloroethene µg/kg
1,2-Dibromo-3-chloropropane µg/kg
1,2-Dibromoethane µg/kg
1,2-Dichlorobenzene µg/kg
1,2-Dichloroethane µg/kg
cis-1,2-Dichloroethene µg/kg
trans-1,2-Dichloroethene µg/kg
1,2-Dichloropropane µg/kg
1,3-Dichlorobenzene µg/kg
cis-1,3-Dichloropropene µg/kg
trans-1,3-Dichloropropene µg/kg
1,4-Dichlorobenzene µg/kg
1,1,1-Trichloroethane µg/kg
1,1,2-Trichloroethane µg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/kg
1,2,3-Trichlorobenzene µg/kg
1,2,4-Trichlorobenzene µg/kg
1,1,2,2-Tetrachloroethane µg/kg
2-Butanone µg/kg
2-Hexanone µg/kg
4-Methyl-2-pentanone µg/kg
Acetone µg/kg
Benzene µg/kg
Bromochloromethane µg/kg
Bromodichloromethane µg/kg
Bromoform µg/kg
Bromomethane µg/kg
Carbon disulfide µg/kg
Carbon tetrachloride µg/kg
Chlorobenzene µg/kg
Cyclohexane µg/kg
Dibromochloromethane µg/kg
Chloroethane µg/kg
Chloroform µg/kg
Chloromethane µg/kg
Dichlorodifluoromethane (Freon-12) µg/kg
Ethyl benzene µg/kg
Isopropylbenzene µg/kg
Methyl tertbutyl ether (MTBE) µg/kg
Dichloromethane (Methylene chloride) µg/kg
Styrene µg/kg
Tetrachloroethene µg/kg
Toluene µg/kg
Trichloroethene µg/kg
Trichlorofluoromethane (Freon-11) µg/kg

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-010 PRI2-011 PRI2-011 PRI2-012 PRI2-012 PRI2-013 PRI2-014

06-May-14 06-May-14 08-May-14 08-May-14 08-Jan-14 08-Jan-14 08-Jan-14 08-Jan-14 08-Jan-14 09-Jan-14 07-May-14
N N FINE N N FINE N FINE N N N

26 - 28 FEET 28.5 - 30.5 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET
PRI2-009-SB04-26-050614 PRI2-009-SB03-28.5-050614 PRI2-009-SS01-050814 FINES PRI2-009-SS01-050814 PRI2-010-SS01-010814 PRI2-011-SS01-010814 FINES PRI2-011-SS01-010814 PRI2-012-SS01-010814 FINES PRI2-012-SS01-010814 PRI2-013-SS01-010914 PRI2-014-SB01-0.5-050714

23 8.6 17 J 11 J 1.6 J 6.5 1.8 J 2.7 J 1.5 J 0.62 J 2.2 J
< 0.51 U < 0.68 U 2.8 J 4.3 J < 0.55 U 5.9 2.3 J < 0.51 U < 0.61 U < 0.55 U < 0.53 U
< 0.36 U < 0.47 U 1.8 J < 1.8 U < 0.38 U < 0.32 U < 0.35 U < 0.36 U < 0.43 U < 0.38 U < 0.37 U

3.0 J < 0.57 U 14 J 7.0 J 0.52 J 2.3 J 0.65 J 0.43 J < 0.51 U < 0.46 U < 0.44 U
13 < 0.44 U 35 19 J 0.76 J 3.5 J 0.81 J 1.8 J 0.80 J < 0.35 U 0.62 J
12 < 0.57 U 20 J 9.2 J < 0.47 U 2.0 J 0.49 J 1.8 J 0.72 J < 0.47 U 0.46 J
18 < 0.73 U 61 J 47 J 0.91 J 4.3 J 0.83 J 1.7 J < 0.66 U < 0.59 U 0.64 J

4.6 J < 1.4 U 19 J 18 J < 1.2 U 2.4 J < 1.1 U 1.9 J < 1.3 U < 1.2 U < 1.1 U
10 < 1.1 U 25 J 20 J < 0.89 U 1.5 J < 0.82 U < 0.83 U < 0.99 U < 0.89 U < 0.85 U
18 0.97 J 110 62 2.3 J 8.7 1.7 J 2.6 J 1.4 J 0.57 J 0.98 J

1.5 J < 1.7 U 14 J 13 J < 1.4 U < 1.2 U < 1.3 U 1.8 J < 1.6 U < 1.4 U < 1.3 U
36 0.94 J 63 36 3.1 J 19 4.4 J 1.3 J 0.73 J < 0.34 U 1.3 J

2.5 J 1.3 J 4.0 J < 2.7 U < 0.57 U 3.7 J 1.1 J < 0.54 U < 0.64 U < 0.57 U < 0.55 U
5.4 J < 0.69 U 12 J 12 J < 0.56 U 1.2 J < 0.51 U 1.4 J < 0.62 U < 0.56 U < 0.54 U
11 2.8 J 24 J 14 J 2.4 J 3.2 J 1.2 J 2.0 J 1.1 J < 0.36 U 1.1 J
44 < 2.6 U 42 25 J < 3.8 U 43 13 3.6 J < 2.3 U < 2.2 U 3.0 J
33 2.6 J 110 74 2.8 J 15 3.5 J 2.1 J 1.1 J 4.0 J 2.2 J
84 13 110 61 4.5 65 20 8.7 2.6 0.62 6.3 
84 15 110 64 7.2 65 20 9.4 4.8 2.9 7.2 
150 4.5 470 310 9.9 58 12 16 4.8 4.6 6.2 
150 7.8 470 310 12 58 14 17 7.3 7.5 8.1 

< 64 UJ < 64 UJ < 47 UJ
< 0.47 U 2.7 J < 0.35 U
< 0.42 U 1.7 J < 0.32 U
< 1.4 U < 1.4 U < 1.1 U
< 0.44 U < 0.44 U < 0.33 U
< 1.0 U < 1.0 U < 0.78 U
< 1.2 U < 1.2 U < 0.89 U
< 1.4 U < 1.5 U < 1.1 U
< 0.62 U < 0.62 U < 0.46 U
< 0.98 U < 0.98 U < 0.73 U
< 0.49 U < 0.49 U < 0.37 U
< 1.0 U < 1.0 U < 0.78 U
< 1.2 U < 1.2 U < 0.91 U
< 1.3 U < 1.3 U < 0.95 U
< 0.59 U < 0.59 U < 0.44 U
< 0.72 U < 0.72 U < 0.54 U
< 1.4 U < 1.4 U < 1.0 U
< 1.2 U < 1.2 U < 0.91 U
< 1.2 U 3.0 J < 0.91 U
< 1.1 U < 1.1 U < 0.83 U

11 J 11 J < 1.7 U
2.9 J < 1.2 U < 0.90 U
7.8 J < 1.5 U < 1.1 U
72 J+ 49 J+ < 6.3 U

< 0.42 U < 0.43 U < 0.32 U
< 1.5 U < 1.5 U < 1.1 U
< 0.86 U < 0.87 U < 0.64 U
< 0.65 U < 0.65 U < 0.49 U
< 1.4 U < 1.4 U < 1.0 U
< 0.80 U < 1.5 U < 0.60 U
< 0.86 U < 0.87 U < 0.64 U
< 0.47 U < 0.47 U < 0.35 U
< 4.3 U < 4.3 U < 3.2 U
< 0.34 U < 0.34 U < 0.26 U

0.92 J < 0.74 U < 0.55 U
3.2 J 0.83 J < 0.32 U
2.5 J < 0.82 U < 0.61 U

< 1.4 U < 1.5 U < 1.1 U
1.1 J < 0.56 U < 0.41 U
1.6 J < 0.85 U < 0.63 U

< 0.98 U < 0.98 U < 0.73 U
< 1.4 U < 1.4 U < 1.0 U
< 0.51 U < 0.51 U < 0.38 U
< 0.99 U 1.8 J < 0.74 U

3.8 J < 1.0 U < 0.74 U
< 0.98 U 2.2 J < 0.73 U
< 0.55 U < 0.56 U < 0.41 U
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

06-PAHs by SIM
2-Methylnaphthalene µg/kg
Acenaphthene µg/kg
Acenaphthylene µg/kg
Anthracene µg/kg
Benzo(a)anthracene µg/kg
Benzo(a)pyrene µg/kg
Benzo(b)fluoranthene µg/kg
Benzo(g,h,i)perylene µg/kg
Benzo(k)fluoranthene µg/kg
Chrysene µg/kg
Dibenzo(a,h)anthracene µg/kg
Fluoranthene µg/kg
Fluorene µg/kg
Indeno(1,2,3-cd)pyrene µg/kg
Naphthalene µg/kg
Phenanthrene µg/kg
Pyrene µg/kg
Low Molecular Weight PAH (ND=0) µg/kg
Low Molecular Weight PAH (ND=1/2DL) µg/kg
High Molecular Weight PAH (ND=0) µg/kg
High Molecular Weight PAH (ND=1/2DL) µg/kg

07-VOCs
1,4-Dioxane µg/kg
1,1-Dichloroethane µg/kg
1,1-Dichloroethene µg/kg
1,2-Dibromo-3-chloropropane µg/kg
1,2-Dibromoethane µg/kg
1,2-Dichlorobenzene µg/kg
1,2-Dichloroethane µg/kg
cis-1,2-Dichloroethene µg/kg
trans-1,2-Dichloroethene µg/kg
1,2-Dichloropropane µg/kg
1,3-Dichlorobenzene µg/kg
cis-1,3-Dichloropropene µg/kg
trans-1,3-Dichloropropene µg/kg
1,4-Dichlorobenzene µg/kg
1,1,1-Trichloroethane µg/kg
1,1,2-Trichloroethane µg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/kg
1,2,3-Trichlorobenzene µg/kg
1,2,4-Trichlorobenzene µg/kg
1,1,2,2-Tetrachloroethane µg/kg
2-Butanone µg/kg
2-Hexanone µg/kg
4-Methyl-2-pentanone µg/kg
Acetone µg/kg
Benzene µg/kg
Bromochloromethane µg/kg
Bromodichloromethane µg/kg
Bromoform µg/kg
Bromomethane µg/kg
Carbon disulfide µg/kg
Carbon tetrachloride µg/kg
Chlorobenzene µg/kg
Cyclohexane µg/kg
Dibromochloromethane µg/kg
Chloroethane µg/kg
Chloroform µg/kg
Chloromethane µg/kg
Dichlorodifluoromethane (Freon-12) µg/kg
Ethyl benzene µg/kg
Isopropylbenzene µg/kg
Methyl tertbutyl ether (MTBE) µg/kg
Dichloromethane (Methylene chloride) µg/kg
Styrene µg/kg
Tetrachloroethene µg/kg
Toluene µg/kg
Trichloroethene µg/kg
Trichlorofluoromethane (Freon-11) µg/kg

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014

07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 08-May-14
N N N N N N N

3 - 10 FEET 10 - 20 FEET 22 - 27 FEET 27 - 30 FEET 30 - 31 FEET 31 - 33 FEET 0 - 6 in
PRI2-014-SB02-3-050714 PRI2-014-SB03-10-050714 PRI2-014-SB04-22-050714 PRI2-014-SB05-27-050714 PRI2-014-SB06-30-050714 PRI2-014-SB07-31-050714 PRI2-014-SS01-050814

0.95 J 4.2 J 22 12 24 73 2.8 J
< 0.58 U 1.5 J 2.5 J 1.6 J < 0.64 U < 0.78 U < 0.53 U
< 0.41 U < 0.45 U < 0.36 U < 0.44 U < 0.45 U < 0.54 U < 0.37 U

1.1 J < 0.54 U < 0.43 U < 0.53 U < 0.54 U 0.68 J 0.58 J
0.39 J < 0.41 U < 0.33 U < 0.40 U < 0.41 U < 0.50 U 1.1 J

< 0.50 U < 0.54 U < 0.44 U < 0.53 U < 0.54 U < 0.66 U 0.98 J
< 0.63 U 0.79 J < 0.55 U < 0.67 U < 0.68 U < 0.83 U 1.3 J
< 1.2 U < 1.4 U < 1.1 U < 1.3 U < 1.4 U < 1.7 U 1.2 J

< 0.94 U < 1.0 U < 0.83 U < 1.0 U < 1.0 U < 1.3 U < 0.85 U
0.94 J 0.60 J < 0.38 U < 0.46 U < 0.47 U 0.76 J 2.8 J

< 1.5 U < 1.6 U < 1.3 U < 1.6 U 1.9 J 5.0 J < 1.3 U
1.5 J 0.83 J < 0.32 U < 0.39 U < 0.40 U 1.3 J 3.1 J
1.6 J 1.4 J 1.6 J 0.98 J 3.3 J 5.6 J 0.63 J

< 0.59 U < 0.65 U < 0.53 U < 0.64 U < 0.65 U < 0.79 U 0.59 J
< 0.38 U 0.82 J 4.9 J 3.5 J 7.5 20 1.8 J

26 10 3.9 J 2.1 J 7.1 9.4 4.5 J
3.3 J 1.3 J 0.55 J < 0.47 U 0.55 J 0.72 J 3.5 J
30 18 35 20 42 110 10 
30 18 35 21 43 110 11 
6.1 3.5 0.55 < 1.6 U 2.5 7.8 15 
8.8 6.3 3.4 < 3.7 U 5.2 11 16 

< 64 UJ < 55 UJ < 49 UJ < 51 UJ < 61 UJ < 63 UJ
< 0.47 U < 0.41 U < 0.36 U < 0.38 U < 0.46 U < 0.47 U
< 0.42 U < 0.36 U < 0.33 U < 0.34 U < 0.41 U < 0.42 U
< 1.4 U < 1.2 U < 1.1 U < 1.2 U < 1.4 U < 1.4 U

< 0.44 U < 0.38 U < 0.34 U < 0.36 U < 0.43 U < 0.44 U
< 1.0 U < 0.90 U < 0.80 U < 0.84 U < 1.0 U < 1.0 U
< 1.2 U < 1.0 U < 0.92 U < 0.96 U < 1.1 U < 1.2 U
< 1.5 U < 1.2 U < 1.1 U < 1.2 U < 1.4 U 2.7 J

< 0.62 U < 0.53 U < 0.48 U < 0.50 U < 0.60 U < 0.62 U
< 0.98 U < 0.84 U < 0.75 U < 0.79 U < 0.94 U < 0.98 U
< 0.49 U < 0.42 U < 0.38 U < 0.40 U < 0.47 U < 0.49 U
< 1.0 U < 0.90 U < 0.80 U < 0.84 U < 1.0 U < 1.0 U
< 1.2 U < 1.1 U < 0.94 U < 0.99 U < 1.2 U < 1.2 U
< 1.3 U < 1.1 U < 0.98 U < 1.0 U < 1.2 U < 1.3 U

< 0.59 U < 0.50 U < 0.45 U < 0.48 U < 0.57 U < 0.59 U
< 0.72 U < 0.62 U < 0.55 U < 0.58 U < 0.69 U < 0.72 U
< 1.4 U < 1.2 U < 1.0 U < 1.1 U < 1.3 U < 1.3 U
< 1.2 U < 1.1 U < 0.94 U < 0.99 U 4.1 J 6.2 J
< 1.2 U < 1.1 U < 0.94 U < 0.99 U 12 19 
< 1.1 U < 0.95 U < 0.85 U < 0.90 U < 1.1 U < 1.1 U
< 2.3 U 11 J 32 4.9 J 18 18 
< 1.2 U 1.2 J 2.5 J < 0.98 U < 1.2 U < 1.2 U
< 1.5 U < 1.3 U 3.0 J < 1.2 U 1.6 J 1.8 J
< 9.8 U 49 180 42 140 100 

< 0.42 U < 0.36 U 1.3 J < 0.34 U < 0.41 U < 0.42 U
< 1.5 U < 1.3 U < 1.2 U < 1.2 U < 1.5 U < 1.5 U

< 0.87 U < 0.74 U < 0.67 U < 0.70 U < 0.83 U < 0.86 U
< 0.65 U < 0.56 U < 0.50 U < 0.53 U 0.84 J < 0.65 U
< 1.4 U < 1.2 U < 1.1 U < 1.1 U < 1.4 U < 1.4 U

< 0.80 U < 0.69 U < 0.62 U < 0.65 U < 0.77 U < 4 U
< 0.87 U < 0.74 U < 0.67 U < 0.70 U < 0.83 U < 0.86 U
< 0.47 U < 0.41 U < 0.36 U < 0.38 U < 0.46 U < 0.47 U
< 4.3 U < 3.7 U < 3.3 U < 3.5 U < 4.1 U < 4.3 U

< 0.34 U < 0.29 U < 0.26 U < 0.28 U 0.36 J < 0.34 U
< 0.74 U < 0.63 U < 0.56 U < 0.59 U < 0.71 U < 0.73 U
< 0.42 U < 0.36 U 0.35 J < 0.34 U 1.0 J 0.62 J
< 0.82 U 0.88 J < 0.63 U < 0.66 U < 0.79 U < 0.81 U
< 1.5 U < 1.2 U < 1.1 U < 1.2 U < 1.4 U < 1.4 U

< 0.56 U < 0.48 U < 0.43 U < 0.45 U < 0.54 U < 0.55 U
< 0.85 U < 0.73 U < 0.65 U < 0.69 U 0.87 J < 0.85 U
< 0.98 U < 0.84 U < 0.75 U < 0.79 U < 0.94 U < 0.98 U
< 1.4 U < 1.2 U < 1.1 U < 1.1 U 1.8 J < 1.4 U

< 0.51 U < 0.43 U < 0.39 U < 0.41 U < 0.49 U < 0.50 U
< 1.0 U < 0.85 U < 0.77 U < 0.81 U 5.5 J 3.1 J
< 1.0 U < 0.85 U 1.1 J < 0.81 U < 0.96 U < 0.99 U

< 0.98 U 0.92 J < 0.75 U < 0.79 U < 0.94 U 2.5 J
< 0.56 U < 0.48 U < 0.43 U < 0.45 U < 0.54 U < 0.55 U
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-001 PRI2-001 PRI2-002 PRI2-003 PRI2-004 PRI2-005 PRI2-006 PRI2-006 PRI2-006 PRI2-006 PRI2-006 PRI2-006
09-Jan-14 09-Jan-14 09-Jan-14 08-Jan-14 09-Jan-14 09-Jan-14 06-May-14 06-May-14 06-May-14 06-May-14 07-May-14 07-May-14

FINE N N N N N N N N N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 2 - 5 FEET 5 - 10 FEET 11 - 17 FEET 20 - 22 FEET 22 - 24 FEET

PRI2-001-SS01-010914 FINES PRI2-001-SS01-010914 PRI2-002-SS01-010914 PRI2-003-SS01-010814 PRI2-004-SS01-010914 PRI2-005-SS01-010914 PRI2-006-SB01-0.5-050614 PRI2-006-SB02-2-050614 PRI2-006-SB03-5-050614 PRI2-006-SB04-11-050614 PRI2-006-SB05-20-050714 PRI2-006-SB06-22-050714
Analyte Unit

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Vinyl chloride µg/kg < 0.43 U < 0.47 U < 0.43 U < 0.58 U < 0.50 U 1.3 J
o-Xylene µg/kg < 0.39 U 1.9 J 3.5 J 4.8 J 2.7 J 3.6 J
m,p Xylenes µg/kg < 0.96 U 2.6 J 5.5 J 7.7 J 5.3 J 6.9 J

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg < 21 U < 54 U < 24 U < 25 U 65 

3.2 J-
< 21 U < 26 U < 120 U < 110 U < 93 UJ < 120 UJ

Total Organic Carbon g/kg 27 23 4.7 17 12 8.7 28 17 110 6.0 80 
pH pH units 9.04 9.72 7.89 7.97 7.44 9.09 9.70 9.43 9.36 9.23 8.74 
Cyanide, Total mg/kg < 0.21 U 0.27 J < 0.24 U < 0.26 U < 0.27 U < 0.21 U < 0.27 U < 0.23 U < 0.23 U < 0.24 U < 0.24 U

Page 13 of 16



Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Vinyl chloride µg/kg
o-Xylene µg/kg
m,p Xylenes µg/kg

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg

Total Organic Carbon g/kg
pH pH units
Cyanide, Total mg/kg

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-006 PRI2-006 PRI2-006 PRI2-007 PRI2-008 PRI2-008 PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-009

07-May-14 07-May-14 08-May-14 09-Jan-14 09-Jan-14 09-Jan-14 06-May-14 06-May-14 06-May-14 06-May-14 06-May-14 06-May-14
N N N N FINE N N N N N N N

24 - 26 FEET 27 - 29 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 10 - 12 FEET 12 - 14 FEET 14 - 18 FEET 18 - 20 FEET 21 - 23 FEET
PRI2-006-SB07-24-050714 PRI2-006-SB08-27-050714 PRI2-006-SS01-050814 PRI2-007-SS01-010914 PRI2-008-SS01-010914 FINES PRI2-008-SS01-010914 PRI2-009-SB01-0.5-050614 PRI2-009-SB02-10-050614 PRI2-009-SB05-12-050614 PRI2-009-SB06-14-050614 PRI2-009-SB07-18-050614 PRI2-009-SB08-21-050614

< 0.94 U < 0.41 U < 0.42 U < 0.41 U < 0.59 U < 0.43 U < 0.35 U < 0.41 U
1.2 J < 0.38 U < 0.38 U 2.1 J 1.7 J 2.7 J 4.1 J 2.2 J
2.8 J < 0.92 U < 0.94 U 2.7 J 1.7 J 2.8 J 5.0 4.3 J

< 250 UJ < 24 UJ < 23 U < 22 U < 25 U < 22 U < 21 U < 24 U < 22 U < 22 U < 21 U

18 3.9 J 5.1 29 6.7 10 120 51 48 52 58 
8.83 8.78 7.41 8.27 7.84 8.24 9.81 9.66 10.0 9.22 9.94 

< 0.27 U < 0.25 U < 0.23 U < 0.22 U 0.47 J < 0.23 U < 0.22 U < 0.26 U < 0.22 U < 0.23 U < 0.22 U
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Vinyl chloride µg/kg
o-Xylene µg/kg
m,p Xylenes µg/kg

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg

Total Organic Carbon g/kg
pH pH units
Cyanide, Total mg/kg

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-009 PRI2-009 PRI2-009 PRI2-009 PRI2-010 PRI2-011 PRI2-011 PRI2-012 PRI2-012 PRI2-013 PRI2-014

06-May-14 06-May-14 08-May-14 08-May-14 08-Jan-14 08-Jan-14 08-Jan-14 08-Jan-14 08-Jan-14 09-Jan-14 07-May-14
N N FINE N N FINE N FINE N N N

26 - 28 FEET 28.5 - 30.5 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET
PRI2-009-SB04-26-050614 PRI2-009-SB03-28.5-050614 PRI2-009-SS01-050814 FINES PRI2-009-SS01-050814 PRI2-010-SS01-010814 PRI2-011-SS01-010814 FINES PRI2-011-SS01-010814 PRI2-012-SS01-010814 FINES PRI2-012-SS01-010814 PRI2-013-SS01-010914 PRI2-014-SB01-0.5-050714

< 0.59 U < 0.59 U < 0.44 U
3.3 J 1.5 J < 0.40 U
4.5 J < 1.3 U < 0.99 U

< 23 U < 28 U < 22 U < 24 U < 22 U < 26 U < 24 U < 23 UJ

91 4.5 43 89 4.3 < 1.7 U < 1.7 U 2.4 J
9.71 7.84 7.59 7.97 8.25 7.74 8.45 8.01 

< 0.24 U < 0.30 U < 0.22 U < 0.25 U < 0.22 U < 0.26 U < 0.24 U < 0.23 U
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Table I-1
Analytical Results for Solids Samples - PRI-2 Landfill
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Vinyl chloride µg/kg
o-Xylene µg/kg
m,p Xylenes µg/kg

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg

Total Organic Carbon g/kg
pH pH units
Cyanide, Total mg/kg

PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2 PRI-2
PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014 PRI2-014

07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 08-May-14
N N N N N N N

3 - 10 FEET 10 - 20 FEET 22 - 27 FEET 27 - 30 FEET 30 - 31 FEET 31 - 33 FEET 0 - 6 in
PRI2-014-SB02-3-050714 PRI2-014-SB03-10-050714 PRI2-014-SB04-22-050714 PRI2-014-SB05-27-050714 PRI2-014-SB06-30-050714 PRI2-014-SB07-31-050714 PRI2-014-SS01-050814

< 0.59 U < 0.50 U < 0.45 U < 0.48 U < 0.57 U < 0.59 U
< 0.54 U 0.58 J 0.53 J < 0.44 U 2.6 J 1.2 J
< 1.3 U < 1.1 U 1.2 J < 1.1 U 2.3 J 2.1 J

< 240 UJ < 250 UJ < 210 UJ < 250 UJ < 110 UJ < 60 UJ < 22 U

2.3 J < 1.7 U < 1.7 U 2.1 J 3.4 J 2.4 J 33 
8.29 8.18 8.16 7.34 7.73 7.81 7.70 

< 0.24 U < 0.26 U < 0.21 U < 0.25 U < 0.30 U < 0.30 U < 0.22 U

Notes:
< = Compound not detected. Reportable detection limit shown. OCDF = Octachlorodienzofuran
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = Not analyzed PCB = Polychlorinated biphenyl 
FD = Field Duplicate Sample PeCDD = Pentachlorodibenzo-p-dioxin
FINE = Fines Portion (Sieved) of Normal Sample PeCDF = Pentachlorodienzofuran
g/kg = grams per kilogram pg/g = picogram per gram (1 pg/g = 0.001 µg/kg)
HpCDD = Heptachlorodibenzo-p-dioxin pH units = pH units
HpCDF = Heptachlorodibenzofuran SIM = Selected ion monitoring 
HxCDD = Hexachlorodibenzo-p-dioxin SVOC = Semi-volatile organic compound
HxCDF = Hexachlorodienzofuran TCDD = Tetrachlorodibenzodioxin
in = inches TCDF = Tetrachlorodienzofuran
mg/kg = milligrams per kilogram TEQ = Toxicity equivalence 
N = Normal Environmental Sample VOC = Volatile organic compound
OCDD = Octachlorodibenzo-p-dioxin 

Qualifiers - Organic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample
J+ = The result is an estimated quantity, biased high. The associated numerical value is the approximate concentration of the analyte in the sample
J- = The result is an estimated quantity, biased low. The associated numerical value is the approximate concentration of the analyte in the sample
U = Compound was analyzed for, but not detected. The associated numerical value is the reporting limit
UJ = The nondetected analyte was qualified as estimated at the sample quantitation limit. The reported sample quantitation limit is approximate
             and may be inaccurate or imprecise.
UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration
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Table I-2
Analytical Results for Solids Samples - 
PRI-8 Northwest Ponded Waste Lagoon Overflow
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8
PRI8-001 PRI8-002 PRI8-003 PRI8-004 PRI8-005A PRI8-005B PRI8-006 PRI8-006 PRI8-007 PRI8-007 PRI8-008 PRI8-009 PRI8-011 PRI8-012 PRI8-012 PRI8-013
17-Dec-13 17-Dec-13 17-Dec-13 18-Dec-13 08-May-14 08-May-14 25-Mar-14 25-Mar-14 18-Dec-13 18-Dec-13 18-Dec-13 18-Dec-13 17-Dec-13 17-Dec-13 17-Dec-13 18-Dec-13

N N N N N N FINE N FINE N N N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI8-001-SS01-121713 PRI8-002-SS01-121713 PRI8-003-SS01-121713 PRI8-004-SS01-121813 PRI8-005A-SS01-050814 PRI8-005B-SS01-050814 PRI8-006-SS01-032514 FINES PRI8-006-SS01-032514 PRI8-007-SS01-121813 FINES PRI8-007-SS01-121813 PRI8-008-SS01-121813 PRI8-009-SS01-121813 PRI8-011-SS01-121713 PRI8-012-SS01-121713 FINES PRI8-012-SS01-121713 PRI8-013-SS01-121813
Analyte Unit                                 
01-Dioxins and Furans

2,3,7,8-TCDD pg/g < 0.049 U < 0.030 U < 0.031 U < 0.030 U < 0.037 U < 0.16 UQ < 0.075 U < 0.072 U < 0.092 UQ < 0.026 U < 0.037 U < 0.052 U < 0.028 U < 0.1 UQ < 0.027 U < 0.045 U
1,2,3,7,8-PeCDD pg/g < 0.10 UJ < 0.050 U < 0.057 U < 0.047 U 0.12 J 0.12 J < 0.19 U 0.15 J 0.16 J < 0.09 UQ < 0.074 U < 0.097 UJ < 0.048 U 0.53 J < 0.15 UQ < 0.094 U
1,2,3,4,7,8-HxCDD pg/g < 0.079 U < 0.041 U < 0.056 U < 0.043 U < 0.090 U < 0.091 U < 0.23 U < 0.097 U 0.16 J < 0.1 UQ 0.11 J < 0.12 U < 0.038 U < 0.41 UQ < 0.058 U < 0.078 U
1,2,3,6,7,8-HxCDD pg/g < 0.10 U < 0.059 U < 0.040 U < 0.030 U < 0.070 U < 0.071 U 0.23 J < 0.075 U 0.46 J 0.22 J 0.17 J < 0.085 U < 0.12 UQ 1.4 J 0.39 J < 0.055 U
1,2,3,7,8,9-HxCDD pg/g < 0.097 U < 0.068 U < 0.041 U < 0.058 U < 0.067 U < 0.068 U < 0.16 U < 0.17 UQ < 0.5 UQ < 0.21 UQ < 0.16 UQ < 0.088 U < 0.10 U 1.8 J 0.47 J < 0.057 U
1,2,3,4,6,7,8-HpCDD pg/g 0.84 J < 0.97 UQ < 0.39 UQ 0.75 J < 0.77 U < 0.82 UQ 1.3 J 1.6 J 3.6 J 1.6 J 1.1 J < 0.54 UQ < 0.57 UQ 11 3.1 J 0.81 J
OCDD pg/g 3.5 J 8.4 J 2.2 J 3.0 J < 2.2 UQ < 2.8 UQ < 6.4 U 4.4 J 18 13 4.2 J 3.8 J 2.9 J 45 12 3.4 J
2,3,7,8-TCDF pg/g < 0.45 U < 0.26 U 0.62 J < 0.35 U 1.1 J 1.2 10 11 2.4 1.2 < 0.36 U 0.51 J 0.85 J 16 4.6 < 0.38 U
1,2,3,7,8-PeCDF pg/g 0.61 J < 0.24 UQ 0.45 J < 0.34 UQ < 0.61 UQ 1.1 J 3.1 J 4.7 J 5.5 3.5 J < 0.42 UQ < 0.54 UQ 1.4 J 31 9.2 0.51 J
2,3,4,7,8-PeCDF pg/g < 0.33 U < 0.19 U < 0.25 U < 0.26 U < 0.38 UQ 0.52 J 1.5 J 2.4 J 3.0 J 2.0 J < 0.29 U < 0.36 U 0.92 J 16 5.1 J < 0.22 U
1,2,3,4,7,8-HxCDF pg/g < 1.9 U < 1.1 U < 1.7 U < 1.4 U 2.3 J 2.7 J 5.3 8.8 24 11 < 1.4 U < 1.4 U < 5.3 U 120 36 < 1.4 UQ
1,2,3,6,7,8-HxCDF pg/g 1.5 J < 0.73 UQ < 1 UQ 1.2 J 1.0 J 1.9 J 3.9 J 6.0 J 19 10 1.3 J 1.5 J 4.6 J 94 26 1.4 J
1,2,3,7,8,9-HxCDF pg/g < 0.13 U < 0.061 U 0.096 J < 0.064 U < 0.35 UQ < 0.16 UQ 0.69 J 0.94 J 1.1 J < 0.32 UQ < 0.090 U < 0.10 U 0.25 J 8.0 1.8 J < 0.076 U
2,3,4,6,7,8-HxCDF pg/g 0.90 J 0.45 J 0.59 J 0.60 J < 0.78 UQ 1.1 J 1.2 J 1.6 J 9.5 5.2 J 0.68 J 0.72 J 2.4 J 33 12 0.83 J
1,2,3,4,6,7,8-HpCDF pg/g < 14 U < 9.4 U < 13 U < 12 U 8.4 17 40 49 250 110 < 12 U < 9.3 U 52 1,000 270 < 10 U
1,2,3,4,7,8,9-HpCDF pg/g < 1.3 UQ < 0.69 UQ 1.7 J 1.3 J 1.9 J 2.7 J 11 12 31 13 1.6 J 1.4 J 5.5 170 40 1.4 J
OCDF pg/g 140 100 160 140 77 170 490 770 1,400 1,000 150 85 J 290 7,400 J 2,100 160 
Calculated TEQ (ND=0), Mammalian pg/g 0.31 0.078 0.21 0.25 0.69 1.2 3.3 4.7 10 5.1 0.31 0.31 1.8 48 14 0.31 
Calculated TEQ (ND=1/2 DL), Mammalian pg/g 0.66 0.33 0.51 0.50 0.86 1.4 3.6 4.8 10 5.2 0.59 0.60 2.1 48 14 0.58 
Calculated TEQ (ND=0), Avian pg/g 0.32 0.19 28 0.35 1.7 2.8 150 230 320 39 0.41 0.90 28 360 310 0.44 
Calculated TEQ (ND=1/2 DL), Avian pg/g 14 14 28 14 17 17 150 230 320 39 14 15 29 360 310 14 

02-PCBs
PCB-81 pg/g < 0.18 U < 0.13 U < 0.19 U < 0.12 U < 0.39 U < 0.50 U < 0.71 U < 0.52 U < 0.46 U < 0.11 U < 0.17 U < 0.22 U < 0.10 U 0.73 J < 0.52 U < 0.16 U
PCB-77 pg/g < 1.1 UQ 1.3 J < 0.56 UQ 1.4 J < 0.41 U 0.99 J < 0.73 U < 0.53 U 2.8 1.4 J 1.7 J 1.4 J 0.82 J 5.0 2.3 1.3 J
PCB-105 pg/g 1.5 J 1.5 J < 0.68 U 1.2 J 0.80 J 1.1 J 1.4 J 1.5 J 9.8 2.2 J < 1.8 UQ 2.1 J 1.2 J 9.7 2.5 2.7 
PCB-114 pg/g < 0.14 U < 0.099 U < 0.17 U < 0.099 U < 0.31 U < 0.42 U < 0.85 U < 0.65 U < 0.8 UQ < 0.17 U < 0.12 U < 0.25 U < 0.11 UQ 1.2 J 0.49 J < 0.17 U
PCB-118 pg/g 3.8 3.3 1.7 J 2.8 1.4 J 2.6 3.4 3.1 20 4.2 4.7 4.8 2.4 17 3.3 4.9 
PCB-123 pg/g < 0.14 U 0.11 J < 0.17 U 0.11 J < 0.31 U < 0.43 U < 0.85 U < 0.64 U < 0.61 U 0.24 J < 0.17 UQ < 0.26 U < 0.13 UQ < 0.94 UQ < 0.38 U < 0.17 U
PCB-126 pg/g < 0.15 U < 0.10 U < 0.17 U < 0.17 UQ < 0.37 U < 0.48 U < 1.0 U < 0.74 U < 0.74 U 0.64 J < 0.27 UQ < 0.26 U 0.36 J 2.4 1.1 J < 0.19 U
PCB-156 & 157 pg/g 0.68 J 0.60 J < 0.4 UQ 0.65 J 0.39 J 0.50 J < 0.85 UQ 1.3 J 4.5 1.7 J 0.98 J 1.2 J 0.86 J 7.9 2.8 J 1.0 J
PCB-167 pg/g < 0.3 UQ 0.31 J < 0.19 UQ < 0.33 UQ < 0.19 U 0.31 J < 0.64 UQ 1.0 J 2.2 1.3 J 0.58 J < 0.58 UQ 0.58 J 5.0 2.1 0.46 J
PCB-169 pg/g < 0.092 U < 0.050 U < 0.064 U 0.16 J < 0.22 U < 0.31 U < 0.24 U < 0.3 U < 0.35 U 0.49 J 0.24 J < 0.11 U < 0.23 UQ 2.2 0.72 J < 0.095 U
PCB-189 pg/g < 0.13 U 0.26 J 0.16 J < 0.19 UQ < 1 UQ < 0.36 U < 0.41 UQ < 0.78 UQ 2.9 1.2 J 0.44 J < 0.32 UQ 0.68 J 8.4 < 3.1 UQ < 0.3 UQ
Monochlorobiphenyls, Total pg/g 1.8 J 15 J 5.7 J 8.6 J 2.5 J 2.4 J 4.1 J 6.6 J 17 J 8.4 J 2.2 J 13 J 6.6 J 25 J 2.9 J 2.3 J
Dichlorobiphenyls, Total pg/g 11 J 12 J 21 J 11 J 10 J 28 J 150 J 210 J 70 J 15 J 16 J 11 J 8.3 J 180 J 53 J 11 J
Trichlorobiphenyls, Total pg/g 6.3 J 8.8 J 11 J 5.9 J 4.3 J 25 J 170 J 220 J 66 J 7.1 J 6.8 J 7.9 J 3.5 J 84 J 8.8 J 6.0 J
Tetrachlorobiphenyls, Total pg/g 11 J 15 J 13 J 9.7 J 4.2 J 19 J 38 J 50 J 92 J 10 J 12 J 16 J 6.5 J 92 J 11 J 13 J
Pentachlorobiphenyls, Total pg/g 23 J 22 J 14 J 18 J 8.0 J 20 J 53 J 31 J 140 J 28 J 28 J 35 J 14 J 190 J 50 J 34 J
Hexachlorobiphenyls, Total pg/g 26 J 23 J 13 J 20 J 6.7 J 16 J 25 J 32 J 120 J 47 J 30 J 32 J 24 J 170 J 65 J 37 J
Heptachlorobiphenyls, Total pg/g 25 J 21 J 14 J 19 J 7.1 J 17 J 39 J 42 J 160 J 75 J 27 J 27 J 35 J 310 130 J 29 J
Octachlorobiphenyls, Total pg/g 40 J 31 J 26 J 31 J 11 J 29 J 65 J 77 J 410 220 J 37 J 50 J 98 J 960 400 39 J
Nonachlorobiphenyls, Total pg/g 110 J 84 J 85 J 89 J 38 J 86 J 180 J 230 J 1,600 880 99 J 160 J 410 4,100 1,500 110 J
Decachlorobiphenyl (PCB-209) pg/g 720 530 1,400 660 320 1,000 4,800 J 6,900 J 11,000 J 7,000 J 700 1,000 2,900 J 49,000 J 17,000 J 760 
Total PCBs pg/g 970 760 1,600 880 410 1,300 5,500 7,800 14,000 8,300 960 1,400 3,500 55,000 20,000 1,000 

03- Metals
Total Aluminum mg/kg 12,000 14,000 13,000 12,000 9,300 16,000 13,000 15,000 11,000 7,400 13,000 14,000 5,700 12,000 4,400 13,000 
Total Antimony mg/kg 0.26 J- 0.33 J- 0.42 J- 0.32 J- 0.28 J- 0.36 J- 0.25 J- 0.29 J 0.26 J- 0.25 J- 0.33 J- 0.44 J- < 0.21 UJ 0.37 J- < 0.21 UJ 0.41 J-
Total Arsenic mg/kg 4.0 4.9 6.5 4.9 11 8.2 5.5 6.4 5.5 5.6 4.6 6.9 4.8 8.7 5.8 5.2 
Total Barium mg/kg 280 280 400 260 400 300 190 250 170 340 290 400 270 210 290 240 
Total Beryllium mg/kg 0.50 0.59 0.64 0.55 0.39 J- 0.68 J- 0.61 0.64 0.51 0.36 0.62 0.63 0.27 0.52 0.20 J 0.62 
Total Cadmium mg/kg 0.29 0.39 0.36 0.31 0.16 0.29 0.31 0.36 0.28 0.18 J 0.44 0.36 0.19 J 0.18 J < 0.10 U 0.35 
Total Calcium mg/kg 87,000 86,000 81,000 93,000 180,000 86,000 88,000 100,000 86,000 190,000 79,000 87,000 210,000 94,000 270,000 110,000 
Total Chromium mg/kg 12 14 16 14 11 17 15 30 J 12 7.8 15 16 6.2 15 5.7 15 
Total Cobalt mg/kg 3.7 4.3 5.0 4.6 3.8 5.5 4.8 5.6 3.8 2.8 4.6 5.1 2.2 4.3 1.8 5.3 
Total Copper mg/kg 11 13 15 13 8.2 J- 15 J- 140 15 14 8.6 16 14 7.4 13 4.7 15 
Total Iron mg/kg 11,000 12,000 17,000 13,000 12,000 15,000 14,000 15,000 11,000 6,100 13,000 13,000 5,500 14,000 4,500 14,000 
Total Lead mg/kg 11 J 12 J 12 J 13 J 8.6 J- 12 J- 11 J 12 J 11 J 9.4 J 16 J 12 J 8.9 J 9.5 J 6.0 J 13 J
Total Magnesium mg/kg 23,000 26,000 28,000 25,000 26,000 31,000 26,000 27,000 23,000 15,000 24,000 26,000 14,000 24,000 18,000 27,000 
Total Manganese mg/kg 250 290 310 330 300 320 350 400 310 230 340 320 170 230 120 350 
Total Mercury mg/kg 0.010 J < 0.0097 U 0.013 J < 0.010 U 0.015 J+ 0.016 J+ 0.014 J 0.011 J 0.017 J 0.015 J < 0.011 U < 0.011 U 0.015 J 0.011 J < 0.0097 U 0.0095 J
Total Molybdenum mg/kg 0.34 J 0.40 J 0.74 0.31 J < 0.2 U < 0.41 U 0.69 0.53 0.67 J 0.43 J 0.42 J 0.41 0.30 J 3.3 J 1.1 0.45 J
Total Nickel mg/kg 8.9 10 13 11 10 J- 14 J- 12 14 9.1 6.4 11 13 5.1 11 4.1 13 
Total Potassium mg/kg 5,700 6,900 6,800 6,000 4,100 7,200 5,700 5,800 4,400 J+ 2,500 6,600 6,100 2,000 5,500 J+ 1,900 8,100 
Total Selenium mg/kg 0.23 J- < 0.24 UJ 0.25 J- < 0.25 UJ 0.18 J- 0.24 J- 0.23 J < 0.26 U 0.21 J- < 0.22 UJ 0.25 J- 0.23 J- < 0.21 UJ 0.22 J- < 0.21 UJ < 0.25 UJ
Total Silver mg/kg < 0.068 U < 0.071 U < 0.074 U < 0.075 U < 0.042 U < 0.073 U < 0.059 U < 0.077 U < 0.058 U < 0.067 U < 0.070 U < 0.061 U < 0.062 U < 0.059 U < 0.062 U < 0.074 U
Total Sodium mg/kg 2,900 2,800 1,900 1,900 2,900 1,600 1,400 1,500 750 J+ 2,100 2,400 1,800 2,400 1,200 J+ 3,100 8,600 
Total Thallium mg/kg < 0.11 U < 0.12 U 0.13 J 0.12 J < 0.070 U < 0.12 U 0.16 J < 0.13 U < 0.097 U < 0.11 U 0.17 J 0.15 J < 0.10 U < 0.099 U < 0.10 U 0.13 J
Total Vanadium mg/kg 17 20 24 21 26 J- 28 J- 22 25 18 14 21 24 11 24 11 23 
Total Zinc mg/kg 44 J- 48 J- 56 J- 48 J- 26 J- 83 J- 120 J- 43 44 J- 37 J- 54 J- 57 J- 30 J- 53 J- 26 J- 52 J-

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth
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Table I-2
Analytical Results for Solids Samples - 
PRI-8 Northwest Ponded Waste Lagoon Overflow
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/g
1,2,3,7,8-PeCDD pg/g
1,2,3,4,7,8-HxCDD pg/g
1,2,3,6,7,8-HxCDD pg/g
1,2,3,7,8,9-HxCDD pg/g
1,2,3,4,6,7,8-HpCDD pg/g
OCDD pg/g
2,3,7,8-TCDF pg/g
1,2,3,7,8-PeCDF pg/g
2,3,4,7,8-PeCDF pg/g
1,2,3,4,7,8-HxCDF pg/g
1,2,3,6,7,8-HxCDF pg/g
1,2,3,7,8,9-HxCDF pg/g
2,3,4,6,7,8-HxCDF pg/g
1,2,3,4,6,7,8-HpCDF pg/g
1,2,3,4,7,8,9-HpCDF pg/g
OCDF pg/g
Calculated TEQ (ND=0), Mammalian pg/g
Calculated TEQ (ND=1/2 DL), Mammalian pg/g
Calculated TEQ (ND=0), Avian pg/g
Calculated TEQ (ND=1/2 DL), Avian pg/g

02-PCBs
PCB-81 pg/g
PCB-77 pg/g
PCB-105 pg/g
PCB-114 pg/g
PCB-118 pg/g
PCB-123 pg/g
PCB-126 pg/g
PCB-156 & 157 pg/g
PCB-167 pg/g
PCB-169 pg/g
PCB-189 pg/g
Monochlorobiphenyls, Total pg/g
Dichlorobiphenyls, Total pg/g
Trichlorobiphenyls, Total pg/g
Tetrachlorobiphenyls, Total pg/g
Pentachlorobiphenyls, Total pg/g
Hexachlorobiphenyls, Total pg/g
Heptachlorobiphenyls, Total pg/g
Octachlorobiphenyls, Total pg/g
Nonachlorobiphenyls, Total pg/g
Decachlorobiphenyl (PCB-209) pg/g
Total PCBs pg/g

03- Metals
Total Aluminum mg/kg
Total Antimony mg/kg
Total Arsenic mg/kg
Total Barium mg/kg
Total Beryllium mg/kg
Total Cadmium mg/kg
Total Calcium mg/kg
Total Chromium mg/kg
Total Cobalt mg/kg
Total Copper mg/kg
Total Iron mg/kg
Total Lead mg/kg
Total Magnesium mg/kg
Total Manganese mg/kg
Total Mercury mg/kg
Total Molybdenum mg/kg
Total Nickel mg/kg
Total Potassium mg/kg
Total Selenium mg/kg
Total Silver mg/kg
Total Sodium mg/kg
Total Thallium mg/kg
Total Vanadium mg/kg
Total Zinc mg/kg

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8
PRI8-014 PRI8-014 PRI8-015 PRI8-016 PRI8-016 PRI8-017 PRI8-017SB PRI8-017SB PRI8-017SB
26-Mar-14 26-Mar-14 25-Mar-14 19-Dec-13 19-Dec-13 25-Mar-14 16-Dec-13 16-Dec-13 16-Dec-13

FINE N N FINE N N N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 6 - 8 FEET 8 - 10 FEET 10 - 12 FEET

PRI8-014-SS01-032614 FINES PRI8-014-SS01-032614 PRI8-015-SS01-032514 PRI8-016-SS01-121913 FINES PRI8-016-SS01-121913 PRI8-017-SS01-032514 PRI8-017-SB01-6-121613 PRI8-017-SB02-8-121613 PRI8-017-SB03-10-121613
                  

< 0.081 U < 0.035 U < 0.028 U < 0.048 U < 0.032 U < 0.042 U < 0.081 U < 0.076 U < 0.080 U
< 0.18 U < 0.070 U < 0.093 UQ < 0.11 UQ < 0.069 U < 0.25 UQ < 0.18 U < 0.24 U < 0.26 U
< 0.30 U < 0.10 U < 0.087 U < 0.096 U < 0.070 U < 0.15 U < 0.068 U < 0.097 U < 0.070 U
< 0.22 U < 0.081 U < 0.068 U 0.26 J < 0.17 U 1.0 J < 0.066 U < 0.094 U 0.20 J
< 0.21 U < 0.078 U < 0.065 U 0.27 J < 0.17 U < 0.93 UQ < 0.061 U < 0.086 U < 0.13 UQ

1.8 J < 1.2 UQ 2.0 J < 1.6 UQ < 0.55 UQ 7.1 J 0.48 J 0.30 J 0.88 J
< 9 U 4.6 J 7.7 J 10 J < 3.3 UQ 24 < 2.5 U < 1.1 U 5.5 J

7.3 4.7 7.7 2.6 1.4 19 0.42 J 0.25 J 1.3 
4.2 J < 2.5 UQ 5.3 J 5.8 2.4 J 20 < 0.56 UQ < 0.13 U 2.6 J
1.9 J 2.1 J 2.1 J 3.3 J 1.5 J 8.7 < 0.19 U < 0.14 U 1.2 J
10 8.3 14 23 7.5 59 1.8 J 0.53 J 9.0 
6.6 6.4 J 9.4 14 5.1 J 39 1.2 J 0.44 J 6.0 J

0.93 J 0.61 J 1.5 J 1.2 J < 0.33 UQ 4.9 J < 0.14 U < 0.10 U 0.89 J
1.7 J 1.6 J 2.7 J 8.4 2.3 J 9.4 < 0.42 UQ 0.27 J 1.6 J
74 49 91 140 35 370 12 4.2 J 66 
21 14 23 22 < 4.6 UQ 100 < 2.6 UQ < 0.53 UQ 15 

730 610 1,100 1,200 J 240 4,300 84 41 920 
4.5 3.6 5.8 8.1 2.6 23 0.49 0.21 3.4 
4.7 3.8 5.9 8.2 2.7 23 0.74 0.43 3.6 
290 240 320 13 5.0 1,500 0.85 0.42 230 
290 240 320 25 18 1,500 14 15 230 

< 0.42 U < 1.1 U < 0.45 U < 0.27 U < 0.32 U < 1.0 U < 0.67 U < 0.75 U < 0.89 U
< 0.55 UQ < 1.1 U 1.2 J 1.3 J < 1.2 UQ 2.5 J < 0.70 U < 0.77 U < 0.93 U

1.6 J < 1.0 U 1.8 J 3.9 1.8 J 2.3 J < 0.94 UQ < 0.58 UQ < 0.66 UQ
< 0.51 U < 0.97 U < 0.46 U < 0.32 U < 0.27 U 1.1 J < 0.33 U < 0.34 U < 0.53 U

3.3 2.6 J 3.2 7.0 3.1 5.4 < 1.7 U < 1.6 U < 1.5 U
< 0.50 U < 0.98 U < 0.48 U < 0.32 U < 0.27 U < 1.0 U < 0.32 U < 0.33 U < 0.50 U
< 0.58 U < 1.1 U < 0.53 U < 0.41 UQ < 0.44 UQ < 1.1 U < 0.41 U < 0.40 U < 0.61 U

1.9 J < 0.79 U < 1.2 UQ 1.9 J 1.8 J 3.5 J 0.57 J < 0.40 U < 0.85 UQ
1.6 J < 0.64 U 1.3 J 0.95 J < 1 UQ 3.7 < 0.23 U < 0.30 U 0.82 J

< 0.27 U < 0.71 U < 0.39 UQ < 0.22 U < 0.48 UQ 1.3 J < 0.29 U < 0.36 U < 0.34 U
< 0.9 UQ < 0.86 U 2.0 J < 0.86 UQ 1.6 J 5.6 < 0.37 U < 0.42 U < 0.84 UQ

3.8 J 1.6 J 10 J 3.0 J 2.3 J 19 J 2.0 J 11 J 38 J
61 J 44 J 81 J 31 J 18 J 240 J 4.3 J 58 J 210 J
88 J 64 J 110 J 28 J 5.4 J 230 J < 1.5 U 2.4 J 15 J
23 J 15 J 37 J 35 J 6.2 J 92 J 3.4 J 3.2 J 7.5 J
34 J 18 J 27 J 54 J 23 J 83 J 9.2 J 7.6 J 21 J
53 J 9.1 J 38 J 47 J 33 J 110 J 8.3 J 7.3 J 20 J

130 J 27 J 62 J 63 J 73 J 180 J 12 J 6.9 J 38 J
130 J 73 J 140 J 200 220 J 470 24 J 14 J 76 J
300 210 J 490 790 840 1,500 67 J 32 J 190 J

6,500 J 5,100 J 9,700 J 6,200 J 6,500 J 34,000 J 680 340 7,500 J
7,400 5,600 11,000 7,500 7,700 37,000 810 480 8,200 

19,000 19,000 18,000 9,200 8,600 20,000 5,600 9,500 2,600 
0.43 J- 0.49 J- 0.46 J < 0.20 UJ 0.19 J- 0.66 J < 0.39 UJ 0.41 J- 0.51 J-

9.5 9.0 9.1 3.7 3.7 13 7.6 7.7 12 
330 330 270 210 360 370 300 360 210 
0.84 0.76 0.70 0.38 0.37 0.83 0.25 0.52 0.15 
0.33 0.31 0.31 0.18 J 0.20 0.28 0.16 J 0.16 J 0.25 

90,000 91,000 47,000 72,000 100,000 91,000 230,000 180,000 190,000 
20 21 19 10 9.4 27 J- 9.3 14 6.8 
6.4 6.5 6.4 3.1 2.9 7.4 2.5 4.0 2.1 

230 J 15 17 12 8.3 19 5.8 11 6.2 
17,000 16,000 11,000 8,600 7,800 20,000 4,800 9,300 4,800 

12 J 11 J 11 J 9.3 J 10 J 12 J 6.4 J 9.9 8.5 
30,000 30,000 18,000 19,000 18,000 31,000 30,000 18,000 20,000 

350 330 370 240 240 410 230 260 150 
0.013 J < 0.011 U < 0.012 U 0.013 J 0.010 J < 0.013 U < 0.0096 U < 0.012 U 0.016 J
0.63 0.35 0.23 J 0.99 J 0.94 1.0 1.7 1.6 14 
16 16 16 7.7 6.8 20 J- 6.9 11 7.2 

7,900 7,600 4,000 4,100 J+ 4,100 8,300 2,200 J+ 3,800 J+ 920 J+
0.31 J 0.26 J 0.28 J < 0.20 UJ 0.18 J- 0.27 J- 0.33 J- 0.21 J- 0.26 J-

< 0.065 U < 0.043 U < 0.078 U < 0.061 U < 0.041 U < 0.045 U < 0.071 U < 0.056 U 0.044 J
1,400 1,400 830 4,300 J+ 9,300 1,800 3,300 J+ 2,600 J+ 3,200 J+
0.19 J 0.15 < 0.13 U < 0.10 U 0.082 J 0.17 < 0.12 U < 0.093 U < 0.069 U

30 30 30 15 14 38 20 25 25 
100 J- 49 50 34 J- 36 J- 52 17 35 22 
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Table I-2
Analytical Results for Solids Samples - 
PRI-8 Northwest Ponded Waste Lagoon Overflow
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8
PRI8-001 PRI8-002 PRI8-003 PRI8-004 PRI8-005A PRI8-005B PRI8-006 PRI8-006 PRI8-007 PRI8-007 PRI8-008 PRI8-009 PRI8-011 PRI8-012 PRI8-012 PRI8-013
17-Dec-13 17-Dec-13 17-Dec-13 18-Dec-13 08-May-14 08-May-14 25-Mar-14 25-Mar-14 18-Dec-13 18-Dec-13 18-Dec-13 18-Dec-13 17-Dec-13 17-Dec-13 17-Dec-13 18-Dec-13

N N N N N N FINE N FINE N N N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI8-001-SS01-121713 PRI8-002-SS01-121713 PRI8-003-SS01-121713 PRI8-004-SS01-121813 PRI8-005A-SS01-050814 PRI8-005B-SS01-050814 PRI8-006-SS01-032514 FINES PRI8-006-SS01-032514 PRI8-007-SS01-121813 FINES PRI8-007-SS01-121813 PRI8-008-SS01-121813 PRI8-009-SS01-121813 PRI8-011-SS01-121713 PRI8-012-SS01-121713 FINES PRI8-012-SS01-121713 PRI8-013-SS01-121813
Analyte Unit                                 

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

05-SVOCs
1,1'-Biphenyl µg/kg < 190 U < 200 U < 210 U < 200 U < 220 U < 210 U < 170 U < 210 U < 170 U < 190 U < 190 U < 200 U < 180 U < 170 U < 170 U < 200 U
1,2,4,5-Tetrachlorobenzene µg/kg < 30 U < 31 U < 32 U < 31 U < 34 U < 32 U < 27 U < 33 U < 27 U < 29 U < 30 U < 32 U < 28 U < 26 U < 27 U < 31 U
2,3,4,6-Tetrachlorophenol µg/kg < 94 U < 98 U < 100 U < 98 U < 110 UJ < 100 UJ < 85 U < 100 UJ < 86 UJ < 93 U < 95 U < 100 U < 88 U < 83 U < 86 U < 97 U
2,4,5-Trichlorophenol µg/kg < 95 U < 99 U < 100 U < 99 U < 110 UJ < 100 UJ < 86 U < 100 U < 87 UJ < 94 U < 97 U < 100 U < 89 U < 84 U < 87 U < 98 U
2,4,6-Trichlorophenol µg/kg < 96 U < 100 U < 100 U < 100 U < 110 U < 100 U < 87 U < 110 U < 88 U < 95 U < 98 U < 100 U < 90 U < 85 U < 88 U < 99 U
2,4,6-Trichlorophenol (SIM Screen) µg/kg < 5.1 U < 5.3 U < 5.5 U < 5.3 U < 5.8 U < 5.5 U < 4.5 U < 5.5 U < 46 UJ < 5.0 U < 5.1 U < 5.4 U < 4.7 U < 4.5 U < 4.6 U < 5.2 U
2,2-Oxybis(1-chloropropane) µg/kg < 91 U < 94 U < 98 U < 95 U < 100 UJ < 99 UJ < 81 UJ < 100 UJ < 83 U < 89 U < 92 U < 96 U < 85 U < 80 U < 83 U < 94 U
2,4-Dichlorophenol µg/kg < 100 U < 110 U < 110 U < 110 U < 120 UJ < 110 UJ < 92 U < 110 U < 93 U < 100 U < 100 U < 110 U < 96 U < 90 U < 93 U < 110 U
2,4-Dimethylphenol µg/kg < 190 UJ < 200 UJ < 210 U < 200 U < 220 UJ < 210 UJ < 170 U < 210 UJ < 170 U < 190 U < 190 U < 200 U < 180 UJ < 170 U < 180 UJ < 200 U
2,4-Dinitrophenol µg/kg < 250 U < 260 U < 270 U 300 J < 280 U < 270 U < 220 U < 270 U < 220 UJ < 240 U < 250 U < 260 U < 230 U < 220 U < 220 U < 250 U
2,4-Dinitrotoluene µg/kg < 100 U < 110 U < 110 U < 110 U < 120 U < 110 U < 92 U < 110 U < 93 U < 100 U < 100 U < 110 U < 96 U < 90 U < 93 U < 110 U
2,6-Dinitrotoluene µg/kg < 110 U < 120 U < 120 U < 120 U < 130 U < 120 U < 100 U < 120 U < 100 U < 110 U < 120 U < 120 U < 110 U < 100 U < 100 U < 120 U
2-Chloronaphthalene µg/kg < 93 U < 97 U < 100 U < 97 U < 110 U < 100 U < 84 U < 100 U < 85 U < 91 U < 94 U < 99 U < 87 U < 82 U < 85 U < 96 U
2-Chlorophenol µg/kg < 100 U < 110 U < 110 U < 110 U < 120 U < 110 U < 91 U < 110 U < 92 U < 99 U < 100 U < 110 U < 95 U < 89 U < 92 U < 100 U
2-Methylphenol µg/kg < 67 U < 69 U < 72 U < 70 U < 77 UJ < 72 UJ < 60 U < 73 U < 61 U < 66 U < 67 U < 71 U < 62 U < 59 U < 61 U < 69 U
2-Nitroaniline µg/kg < 96 U < 100 U < 100 U < 100 U < 110 U < 100 U < 87 U < 110 U < 88 U < 95 U < 98 U < 100 U < 90 U < 85 U < 88 U < 99 U
2-Nitrophenol µg/kg < 94 U < 98 U < 100 U < 98 U < 110 U < 100 U < 85 U < 100 U < 86 U < 93 U < 95 U < 100 U < 88 U < 83 U < 86 U < 97 U
3,3'-Dichlorobenzidine µg/kg < 110 U < 110 U < 120 U < 110 U < 120 UJ < 120 UJ < 97 UJ < 120 U < 98 UJ < 110 U < 110 U < 110 U < 100 U < 95 UJ < 99 U < 110 U
3-Nitroaniline µg/kg < 190 U < 200 U < 210 U < 200 UJ < 220 UJ < 210 UJ < 170 UJ < 210 U < 170 UJ < 190 UJ < 190 UJ < 200 UJ < 180 U < 170 UJ < 180 U < 200 UJ
4,6-Dinitro-2-methylphenol µg/kg < 93 U < 97 U < 100 U < 97 U < 110 U 320 J < 84 U < 100 U < 85 UJ < 91 U < 94 U < 99 U < 87 U < 82 U < 85 U < 96 U
4-Bromophenyl-phenylether µg/kg < 98 U < 100 U < 110 U < 100 U < 110 U < 110 U < 88 U < 110 U < 89 U < 96 U < 99 U < 100 U < 91 U < 86 U < 89 U < 100 U
4-Chloro-3-methylphenol µg/kg < 110 U < 110 U < 110 U < 110 U < 120 UJ < 110 UJ < 95 U < 120 U < 96 U < 100 U < 110 U < 110 U < 99 U < 93 U < 97 U < 110 U
4-Chloroaniline µg/kg < 67 UJ < 69 UJ < 72 U < 70 UJ < 77 UJ < 72 UJ < 60 UJ < 73 U < 61 UJ < 66 UJ < 67 UJ < 71 UJ < 62 UJ < 59 UJ < 61 UJ < 69 UJ
4-Chlorophenyl-phenylether µg/kg < 110 U < 110 U < 120 U < 110 U < 120 UJ < 120 UJ < 96 U < 120 U < 97 U < 110 U < 110 U < 110 U < 100 U < 94 U < 98 U < 110 U
3 & 4 Methylphenol µg/kg < 380 U < 390 U < 410 U < 400 U < 440 U < 410 U < 340 U < 420 U < 340 U < 370 U < 380 U < 400 U < 360 U < 340 U < 350 U < 390 U
4-Nitroaniline µg/kg < 100 U < 110 U < 110 U < 110 U < 120 U < 110 U < 91 U < 110 U < 92 U < 99 U < 100 U < 110 U < 95 U < 89 U < 92 U < 100 U
4-Nitrophenol µg/kg < 320 U < 330 U < 350 U < 340 U < 370 U < 350 U < 290 U < 350 U < 290 U < 320 U < 330 U < 340 U < 300 U < 280 U < 290 U < 330 U
Acetophenone µg/kg < 29 U < 30 U < 31 U < 30 U < 33 UJ < 31 UJ 220 J < 32 U < 26 U < 28 U < 29 U < 31 U < 27 U 100 J < 26 U < 30 U
Benzaldehyde µg/kg < 190 U < 200 U < 210 U < 200 U < 220 U < 210 U 600 < 210 U < 170 U < 190 U < 190 U < 200 U < 180 U < 170 U < 170 U < 200 U
Benzylbutylphthalate µg/kg < 110 U < 110 U < 120 U < 110 U < 130 U < 120 U < 98 U < 120 U < 99 U < 110 U < 110 U < 120 U < 100 U < 96 U < 100 U < 110 U
Bis(2-chloroethoxy)methane µg/kg < 100 U < 110 U < 110 U < 110 U < 120 U < 110 U < 91 U < 110 U < 92 U < 99 U < 100 U < 110 U < 95 U < 89 U < 92 U < 100 U
bis(2-Chloroethyl) ether µg/kg < 93 U < 97 U < 100 U < 97 U < 110 U < 100 U < 84 U < 100 U < 85 U < 91 U < 94 U < 99 U < 87 U < 82 U < 85 U < 96 U
Bis(2-ethylhexyl)phthalate µg/kg < 110 U < 120 U < 120 U < 120 U < 130 U 140 J < 140 U < 120 U < 100 U < 110 U < 110 U < 120 U < 110 U < 100 U < 100 U < 120 U
Carbazole µg/kg < 110 U < 110 U < 120 U < 110 U < 130 UJ < 120 UJ < 98 U < 120 U < 99 UJ < 110 U < 110 U < 120 U < 100 U < 96 U < 100 U < 110 U
Dibenzofuran µg/kg < 99 U < 100 U < 110 U < 100 U < 110 UJ < 110 UJ < 89 U < 110 U < 90 U < 97 U < 100 U < 100 U < 93 U < 87 U < 90 U < 100 U
Diethyl phthalate µg/kg < 100 U < 110 U < 110 U < 110 U < 120 U < 110 U < 93 U < 110 U < 94 U < 100 U < 100 U < 110 U < 97 U < 91 U < 95 U < 110 U
Dimethylphthalate µg/kg < 100 U < 100 U < 110 U < 100 U < 120 U < 110 U < 90 U < 110 U < 91 U < 98 U < 100 U < 110 U < 94 U < 88 U < 91 U < 100 U
Di-n-butylphthalate µg/kg < 110 U < 120 U < 120 U < 120 U < 130 U < 120 U < 100 U < 120 U < 100 U < 110 U < 110 U < 120 U < 100 U < 98 U < 100 U < 110 U
Di-n-octylphthalate µg/kg < 110 U < 120 U < 120 U < 120 U < 130 U < 120 U < 100 U < 120 U < 100 U < 110 U < 110 U < 120 U < 100 U < 98 U < 100 U < 110 U
Hexachlorobenzene µg/kg < 100 U < 110 U < 110 U < 110 U < 120 U < 110 U < 92 U < 110 U < 93 U < 100 U < 100 U < 110 U < 96 U < 90 U < 93 U < 110 U
Hexachlorobenzene (SIM Screen) µg/kg < 2.5 U < 2.6 U 2.7 J < 2.6 U < 2.9 U < 2.8 U 14 J 21 31 J 3.1 J < 2.6 U < 2.7 U 2.5 J 29 29 < 2.6 U
Hexachlorobutadiene µg/kg < 94 U < 98 U < 100 U < 98 U < 110 U < 100 U < 85 U < 100 U < 86 U < 93 U < 95 U < 100 U < 88 U < 83 U < 86 U < 97 U
Hexachlorobutadiene (SIM Screen) µg/kg < 4.2 U < 4.4 U < 4.6 U < 4.4 U < 4.9 U < 4.6 U < 3.8 U < 4.7 U < 39 UJ < 4.2 U < 4.3 U < 4.5 U < 4.0 U < 3.8 U < 3.9 U < 4.4 U
Hexachlorocyclopentadiene µg/kg < 71 U < 74 U < 77 U < 74 U < 82 UJ < 77 UJ < 64 U < 78 UJ < 65 UJ < 70 U < 72 U < 76 U < 67 U < 63 U < 65 U < 73 U
Hexachloroethane µg/kg < 93 U < 97 U < 100 U < 97 U < 110 U < 100 U < 84 U < 100 U < 85 U < 91 U < 94 U < 99 U < 87 U < 82 U < 85 U < 96 U
Isophorone µg/kg < 110 U < 110 U < 120 U < 110 U < 120 UJ < 120 UJ < 96 U < 120 U < 97 U < 110 U < 110 U < 110 U < 100 U < 94 U < 98 U < 110 U
Nitrobenzene µg/kg < 87 U < 91 U < 94 U < 91 U < 100 U < 95 U < 78 U < 96 U < 79 U < 86 U < 88 U < 93 U < 82 U < 77 U < 80 U < 90 U
N-Nitrosodimethylamine µg/kg < 110 U < 110 U < 120 U < 120 U < 130 UJ < 120 UJ < 99 U < 120 U < 100 UJ < 110 U < 110 U < 120 U < 100 U < 97 U < 100 U < 110 U
n-Nitrosodimethylamine (SIM Screen) µg/kg < 110 U < 110 U < 120 U < 120 U < 130 U < 120 U < 99 U < 120 U < 1,000 UJ < 110 U < 110 U < 120 U < 100 U < 97 U < 100 U < 110 U
N-Nitroso-di-n-propylamine µg/kg < 96 U < 100 U < 100 U < 100 U < 110 U < 100 U < 87 U < 110 U < 88 U < 95 U < 98 U < 100 U < 90 U < 85 U < 88 U < 99 U
N-Nitrosodiphenylamine µg/kg < 99 U < 100 U < 110 U < 100 U < 110 U < 110 U < 89 U < 110 U < 90 U < 97 U < 100 U < 100 U < 93 U < 87 U < 90 U < 100 U
Pentachlorophenol µg/kg < 59 U < 61 U < 63 U < 61 U < 68 UJ 250 J- < 53 U < 64 U < 53 UJ < 58 U < 59 U < 62 U < 55 U < 52 U < 54 U < 60 U
Pentachlorophenol (SIM Screen) µg/kg < 28 U < 29 U < 30 U 63 J < 32 UJ < 30 UJ < 25 UJ < 30 UJ < 250 UJ < 27 U < 28 U < 29 U < 26 U < 24 U < 25 U < 28 U
Phenol µg/kg < 95 U < 99 U < 100 U < 99 U < 110 UJ < 100 UJ < 86 U < 100 U < 87 U < 94 U < 97 U < 100 U < 89 U < 84 U < 87 U < 98 U

06-PAHs by SIM
2-Methylnaphthalene µg/kg < 0.48 U < 0.46 U < 0.51 U < 0.47 U < 0.57 U < 0.53 U < 0.45 U < 0.50 U 0.56 J < 0.47 U < 0.51 U < 0.58 U < 0.48 U < 0.46 U < 0.44 U < 0.51 UJ
Acenaphthene µg/kg < 0.52 U < 0.50 U < 0.56 U < 0.52 U < 0.62 U < 0.58 U < 0.49 U < 0.55 U < 0.48 U < 0.52 U < 0.56 U < 0.63 U < 0.52 U < 0.50 U < 0.48 U < 0.56 UJ
Acenaphthylene µg/kg < 0.37 U < 0.35 U < 0.39 U < 0.36 U < 0.44 U < 0.41 U < 0.34 U < 0.39 U < 0.33 U < 0.36 U < 0.39 U < 0.44 U < 0.37 U < 0.35 U < 0.34 U < 0.39 UJ
Anthracene µg/kg < 0.44 U < 0.42 U < 0.47 U < 0.43 U < 0.52 U < 0.49 U < 0.41 U < 0.46 U < 0.40 U < 0.43 U < 0.47 U < 0.53 U < 0.44 U < 0.42 U < 0.41 U < 0.47 UJ
Benzo(a)anthracene µg/kg < 0.34 U 0.35 J < 0.36 U < 0.33 U < 0.40 U < 0.37 U < 0.31 U < 0.35 U < 0.31 U < 0.33 U < 0.36 U < 0.41 U < 0.34 U < 0.32 U < 0.31 U < 0.36 UJ
Benzo(a)pyrene µg/kg < 0.44 U < 0.43 U < 0.47 U < 0.44 U < 0.53 U < 0.49 U < 0.41 U < 0.47 U < 0.40 U < 0.44 U < 0.48 U < 0.54 U < 0.45 U < 0.42 U < 0.41 U < 0.47 UJ
Benzo(b)fluoranthene µg/kg < 0.56 U < 0.54 U < 0.60 U < 0.55 U < 0.67 U < 0.62 U < 0.52 U < 0.59 U 0.96 J < 0.55 U < 0.60 U < 0.68 U < 0.56 U < 0.54 U < 0.52 U < 0.60 UJ
Benzo(g,h,i)perylene µg/kg < 1.1 U < 1.1 U < 1.2 U < 1.1 U < 1.3 U < 1.2 U < 1.0 U < 1.2 U < 1.0 U < 1.1 U < 1.2 U < 1.3 U < 1.1 U < 1.1 U < 1.0 U < 1.2 UJ
Benzo(k)fluoranthene µg/kg < 0.84 U < 0.82 U < 0.90 U < 0.83 U < 1.0 U < 0.94 U < 0.79 U < 0.89 U < 0.77 U < 0.83 U < 0.91 U < 1.0 U < 0.85 U < 0.81 U < 0.78 U < 0.90 UJ
Chrysene µg/kg 0.58 J 0.76 J 0.50 J 0.63 J < 0.46 U < 0.43 U < 0.36 U < 0.41 U 0.41 J 0.40 J 0.91 J 0.49 J 0.41 J 0.48 J < 0.36 U < 0.41 UJ
Dibenzo(a,h)anthracene µg/kg < 1.3 U < 1.3 U < 1.4 U < 1.3 U < 1.6 U < 1.5 U < 1.2 U < 1.4 U < 1.2 U < 1.3 U < 1.4 U < 1.6 U < 1.3 U < 1.3 U < 1.2 U < 1.4 UJ
Fluoranthene µg/kg 0.38 J 0.59 J < 0.35 U 0.37 J < 0.39 U < 0.36 U < 0.30 U < 0.34 U 0.60 J < 0.32 U 0.51 J 0.39 J < 0.33 U 0.45 J < 0.30 U < 0.35 UJ
Fluorene µg/kg < 0.54 U < 0.53 U < 0.58 U < 0.54 U < 0.65 U < 0.60 U < 0.51 U < 0.57 U < 0.50 U < 0.54 U < 0.58 U < 0.66 U < 0.55 U < 0.52 U < 0.50 U < 0.58 UJ
Indeno(1,2,3-cd)pyrene µg/kg < 0.53 U < 0.51 U < 0.57 U < 0.53 U < 0.63 U < 0.59 U < 0.50 U < 0.56 U < 0.48 U < 0.53 U < 0.57 U < 0.64 U < 0.53 U < 0.51 U < 0.49 U < 0.57 UJ
Naphthalene µg/kg < 0.34 U < 0.33 U < 0.37 U < 0.34 U < 0.41 U < 0.38 U < 0.32 U < 0.36 U 0.85 J < 0.34 U < 0.37 U < 0.41 U < 0.34 U 0.57 J < 0.32 U < 0.36 UJ
Phenanthrene µg/kg 0.56 J 1.1 J 0.80 J 0.62 J 0.53 J 0.46 J 0.43 J < 0.41 U 0.95 J 0.38 J 0.76 J 0.77 J 0.41 J 1.3 J 0.47 J 0.49 J-
Pyrene µg/kg < 0.39 U 0.51 J < 0.42 U < 0.38 U < 0.46 U < 0.43 U < 0.36 U < 0.41 U 0.54 J < 0.38 U 0.43 J < 0.47 U < 0.39 U 0.54 J < 0.36 U < 0.42 UJ
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Table I-2
Analytical Results for Solids Samples - 
PRI-8 Northwest Ponded Waste Lagoon Overflow
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

05-SVOCs
1,1'-Biphenyl µg/kg
1,2,4,5-Tetrachlorobenzene µg/kg
2,3,4,6-Tetrachlorophenol µg/kg
2,4,5-Trichlorophenol µg/kg
2,4,6-Trichlorophenol µg/kg
2,4,6-Trichlorophenol (SIM Screen) µg/kg
2,2-Oxybis(1-chloropropane) µg/kg
2,4-Dichlorophenol µg/kg
2,4-Dimethylphenol µg/kg
2,4-Dinitrophenol µg/kg
2,4-Dinitrotoluene µg/kg
2,6-Dinitrotoluene µg/kg
2-Chloronaphthalene µg/kg
2-Chlorophenol µg/kg
2-Methylphenol µg/kg
2-Nitroaniline µg/kg
2-Nitrophenol µg/kg
3,3'-Dichlorobenzidine µg/kg
3-Nitroaniline µg/kg
4,6-Dinitro-2-methylphenol µg/kg
4-Bromophenyl-phenylether µg/kg
4-Chloro-3-methylphenol µg/kg
4-Chloroaniline µg/kg
4-Chlorophenyl-phenylether µg/kg
3 & 4 Methylphenol µg/kg
4-Nitroaniline µg/kg
4-Nitrophenol µg/kg
Acetophenone µg/kg
Benzaldehyde µg/kg
Benzylbutylphthalate µg/kg
Bis(2-chloroethoxy)methane µg/kg
bis(2-Chloroethyl) ether µg/kg
Bis(2-ethylhexyl)phthalate µg/kg
Carbazole µg/kg
Dibenzofuran µg/kg
Diethyl phthalate µg/kg
Dimethylphthalate µg/kg
Di-n-butylphthalate µg/kg
Di-n-octylphthalate µg/kg
Hexachlorobenzene µg/kg
Hexachlorobenzene (SIM Screen) µg/kg
Hexachlorobutadiene µg/kg
Hexachlorobutadiene (SIM Screen) µg/kg
Hexachlorocyclopentadiene µg/kg
Hexachloroethane µg/kg
Isophorone µg/kg
Nitrobenzene µg/kg
N-Nitrosodimethylamine µg/kg
n-Nitrosodimethylamine (SIM Screen) µg/kg
N-Nitroso-di-n-propylamine µg/kg
N-Nitrosodiphenylamine µg/kg
Pentachlorophenol µg/kg
Pentachlorophenol (SIM Screen) µg/kg
Phenol µg/kg

06-PAHs by SIM
2-Methylnaphthalene µg/kg
Acenaphthene µg/kg
Acenaphthylene µg/kg
Anthracene µg/kg
Benzo(a)anthracene µg/kg
Benzo(a)pyrene µg/kg
Benzo(b)fluoranthene µg/kg
Benzo(g,h,i)perylene µg/kg
Benzo(k)fluoranthene µg/kg
Chrysene µg/kg
Dibenzo(a,h)anthracene µg/kg
Fluoranthene µg/kg
Fluorene µg/kg
Indeno(1,2,3-cd)pyrene µg/kg
Naphthalene µg/kg
Phenanthrene µg/kg
Pyrene µg/kg

PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8
PRI8-014 PRI8-014 PRI8-015 PRI8-016 PRI8-016 PRI8-017 PRI8-017SB PRI8-017SB PRI8-017SB
26-Mar-14 26-Mar-14 25-Mar-14 19-Dec-13 19-Dec-13 25-Mar-14 16-Dec-13 16-Dec-13 16-Dec-13

FINE N N FINE N N N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 6 - 8 FEET 8 - 10 FEET 10 - 12 FEET

PRI8-014-SS01-032614 FINES PRI8-014-SS01-032614 PRI8-015-SS01-032514 PRI8-016-SS01-121913 FINES PRI8-016-SS01-121913 PRI8-017-SS01-032514 PRI8-017-SB01-6-121613 PRI8-017-SB02-8-121613 PRI8-017-SB03-10-121613
                  

< 170 U < 240 U < 220 U < 170 U < 190 U < 240 U < 200 U < 210 U < 220 U
< 27 U < 39 U < 35 U < 27 U < 31 U < 38 U < 31 U < 33 U < 34 U
< 86 U < 120 UJ < 110 UJ < 84 UJ < 97 U < 120 UJ < 97 U < 100 U < 110 U
< 87 U < 120 UJ < 110 U < 85 UJ < 98 U < 120 U < 98 U < 110 U < 110 U
< 88 U < 120 U < 110 U < 86 UJ < 99 U < 120 U < 100 U < 110 U < 110 U
< 4.6 U < 6.5 U < 6.0 U < 4.5 UJ < 5.2 U < 6.4 U < 5.2 U < 5.6 U < 5.8 U
< 83 UJ < 120 UJ < 110 UJ < 81 U < 93 U < 120 UJ < 94 U < 100 U < 100 U
< 93 U < 130 UJ < 120 U < 91 UJ < 110 U < 130 U < 110 U < 110 U < 120 U

< 180 U < 250 U < 230 UJ < 170 UJ < 200 U < 240 UJ < 200 U < 210 U < 220 U
< 220 U < 320 U < 290 U < 220 UJ < 250 U < 310 U < 250 U < 270 U < 280 U
< 93 U < 130 U < 120 U < 91 U < 110 U < 130 U < 110 U < 110 U < 120 U

< 100 U < 150 U < 130 U < 100 U < 120 U < 140 U < 120 U < 130 U < 130 U
< 85 U < 120 UJ < 110 U < 83 U < 96 U < 120 U < 96 U < 100 U < 110 U
< 92 U < 130 UJ < 120 U < 90 UJ < 100 U < 130 U < 100 U < 110 U < 120 U
< 61 U < 86 UJ < 79 U < 59 UJ < 68 U < 85 U < 69 U < 74 U < 76 U
< 88 U < 120 U < 110 U < 86 U < 99 U < 120 U < 100 U < 110 U < 110 U
< 86 U < 120 UJ < 110 U < 84 UJ < 97 U < 120 U < 97 U < 100 U < 110 U
< 99 UJ < 140 U < 130 U < 96 U < 110 U < 140 UJ < 110 U < 120 U < 120 U

< 180 UJ < 250 UJ < 230 U < 170 UJ < 200 UJ < 240 UJ < 200 U < 210 U < 220 U
< 85 U < 120 U < 110 U < 83 UJ < 96 U < 120 U < 96 U < 100 U < 110 U
< 89 U < 130 U < 120 U < 87 U < 100 U < 120 U < 100 U < 110 U < 110 U
< 96 U < 140 U < 130 U < 94 UJ < 110 U < 130 U < 110 U < 120 U < 120 U
< 61 UJ < 86 UJ < 79 U < 59 UJ < 68 UJ < 85 UJ < 69 UJ < 74 UJ < 76 UJ
< 97 U < 140 UJ < 130 U < 95 U < 110 U < 140 U < 110 U < 120 U < 120 U
< 350 U < 490 U < 450 U < 340 UJ < 390 U < 480 U < 390 U < 420 U < 440 U
< 92 U < 130 U < 120 U < 90 U < 100 U < 130 U < 100 UJ < 110 UJ < 120 UJ
< 290 U < 420 U < 380 U < 290 UJ < 330 U < 410 U < 330 U < 360 U < 370 U

100 J < 37 UJ < 34 U < 26 U < 30 U < 36 U < 30 U < 32 U < 33 U
220 J < 240 U < 220 U < 170 U < 190 U < 240 U < 200 U < 210 U < 220 U

< 100 U < 140 U < 130 U < 97 U < 110 U < 140 U < 110 U < 120 U < 130 U
< 92 U < 130 UJ < 120 U < 90 U < 100 U < 130 U < 100 U < 110 U < 120 U
< 85 U < 120 UJ < 110 U < 83 U < 96 U < 120 U < 96 U < 100 U < 110 U

< 100 U < 150 U 170 J < 100 U < 120 U < 140 U < 120 U < 120 U < 130 U
< 100 U < 140 U < 130 U < 97 U < 110 U < 140 U < 110 U < 120 U < 130 U
< 90 U < 130 UJ < 120 U < 88 U < 100 U < 130 U < 100 U < 110 U < 110 U
< 94 U < 130 U < 120 U < 92 U < 110 U < 130 U < 110 U < 110 U < 120 U
< 91 U < 130 U < 120 U < 89 U < 100 U < 130 U < 100 U < 110 U < 110 U

< 100 U < 140 U < 130 U < 99 U < 110 U < 140 U < 120 U < 120 U < 130 U
< 100 U < 140 U < 130 U < 99 U < 110 U < 140 U < 120 U < 120 U < 130 U
< 93 U < 130 U < 120 U < 91 U < 110 U < 130 U < 110 U < 110 U < 120 U

28 23 J 31 < 2.3 U < 2.6 U 150 < 2.6 U < 2.8 U 22 
< 86 U < 120 UJ < 110 U < 84 U < 97 U < 120 U < 97 U < 100 U < 110 U
< 3.9 U < 5.5 UJ < 5.0 U < 3.8 U < 4.4 U < 5.4 U < 4.4 U < 4.7 U < 4.9 U
< 65 U < 92 UJ < 84 UJ < 64 U < 73 U < 90 UJ < 74 U < 79 U < 82 U
< 85 U < 120 UJ < 110 U < 83 U < 96 U < 120 U < 96 U < 100 U < 110 U
< 97 U < 140 U < 130 U < 95 U < 110 U < 140 U < 110 U < 120 U < 120 U
< 80 U < 110 U < 100 U < 78 U < 90 U < 110 U < 90 U < 96 U < 100 U
< 100 U < 140 UJ < 130 U < 98 U < 110 U < 140 UJ < 110 U < 120 U < 130 U
< 100 U < 140 UJ < 130 U < 98 U < 110 U < 140 UJ < 110 U < 120 U < 130 U
< 88 U < 120 U < 110 U < 86 U < 99 U < 120 U < 100 U < 110 U < 110 U
< 90 U < 130 UJ < 120 U < 88 U < 100 U < 130 U < 100 U < 110 U < 110 U
< 53 U < 76 U < 69 U < 52 UJ < 60 U < 74 U < 60 U < 65 U < 67 U
< 25 UJ < 36 UJ < 33 UJ < 25 UJ 71 J < 35 UJ < 28 U < 30 U < 32 U
< 87 U < 120 UJ < 110 U < 85 UJ < 98 U < 120 U < 98 U < 110 U < 110 U

< 0.43 U < 0.60 U < 0.59 U < 0.42 U < 0.47 U < 0.61 U < 0.49 U < 0.61 U < 0.57 U
< 0.47 U < 0.66 U < 0.65 U < 0.46 U < 0.52 U < 0.67 U < 0.53 U < 0.66 U < 0.62 U
< 0.33 U < 0.46 U < 0.46 U < 0.32 U < 0.36 U < 0.47 U < 0.37 U < 0.46 U < 0.44 U
< 0.40 U < 0.55 U < 0.55 U < 0.38 U < 0.44 U < 0.56 U < 0.45 U < 0.56 U < 0.52 U
< 0.30 U < 0.42 U < 0.42 U < 0.29 U < 0.33 U < 0.43 U < 0.34 U < 0.43 U < 0.40 U
< 0.40 U < 0.56 U < 0.55 U < 0.39 U < 0.44 U < 0.57 U < 0.45 U < 0.56 U < 0.53 U
< 0.51 U < 0.71 U < 0.70 U < 0.49 U < 0.56 U < 0.72 U < 0.57 U < 0.71 U < 0.67 U
< 1.0 U < 1.4 U < 1.4 U < 0.97 U < 1.1 U < 1.4 U < 1.1 U < 1.4 U < 1.3 U
< 0.76 U < 1.1 U < 1.0 U < 0.74 U < 0.84 U < 1.1 U < 0.86 U < 1.1 U < 1.0 U
< 0.35 U < 0.49 U < 0.48 U < 0.34 U < 0.38 U < 0.49 U < 0.39 U < 0.49 U < 0.46 U
< 1.2 U < 1.7 U < 1.7 U < 1.2 U < 1.3 U < 1.7 U < 1.4 U < 1.7 U < 1.6 U
< 0.29 U < 0.41 U < 0.40 U 0.29 J < 0.32 U < 0.42 U < 0.33 U < 0.41 U < 0.39 U
< 0.49 U < 0.69 U < 0.68 U < 0.48 U < 0.54 U < 0.70 U < 0.56 U < 0.69 U < 0.65 U
< 0.48 U < 0.67 U < 0.66 U < 0.47 U < 0.53 U < 0.68 U < 0.54 U < 0.67 U < 0.63 U
< 0.31 U < 0.43 U < 0.42 U 0.49 J < 0.34 U < 0.44 U < 0.35 U < 0.43 U < 0.41 U

0.37 J < 0.49 U 0.57 J 0.65 J < 0.45 U 0.55 J 0.59 J 0.67 J 0.80 J
< 0.35 U < 0.49 U < 0.48 U < 0.34 U < 0.39 U < 0.50 U < 0.40 U < 0.49 U < 0.46 U
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Table I-2
Analytical Results for Solids Samples - 
PRI-8 Northwest Ponded Waste Lagoon Overflow
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8
PRI8-001 PRI8-002 PRI8-003 PRI8-004 PRI8-005A PRI8-005B PRI8-006 PRI8-006 PRI8-007 PRI8-007 PRI8-008 PRI8-009 PRI8-011 PRI8-012 PRI8-012 PRI8-013
17-Dec-13 17-Dec-13 17-Dec-13 18-Dec-13 08-May-14 08-May-14 25-Mar-14 25-Mar-14 18-Dec-13 18-Dec-13 18-Dec-13 18-Dec-13 17-Dec-13 17-Dec-13 17-Dec-13 18-Dec-13

N N N N N N FINE N FINE N N N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI8-001-SS01-121713 PRI8-002-SS01-121713 PRI8-003-SS01-121713 PRI8-004-SS01-121813 PRI8-005A-SS01-050814 PRI8-005B-SS01-050814 PRI8-006-SS01-032514 FINES PRI8-006-SS01-032514 PRI8-007-SS01-121813 FINES PRI8-007-SS01-121813 PRI8-008-SS01-121813 PRI8-009-SS01-121813 PRI8-011-SS01-121713 PRI8-012-SS01-121713 FINES PRI8-012-SS01-121713 PRI8-013-SS01-121813
Analyte Unit                                 

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Low Molecular Weight PAH (ND=0) µg/kg 0.56 1.1 0.80 0.62 0.53 0.46 0.43 < 0.57 U 2.4 0.38 0.76 0.77 0.41 1.9 0.47 0.49 
Low Molecular Weight PAH (ND=1/2DL) µg/kg 1.9 2.4 2.2 2.0 2.1 2.0 1.7 < 1.6 U 3.2 1.7 2.2 2.4 1.8 3.0 1.7 1.9 
High Molecular Weight PAH (ND=0) µg/kg 0.96 2.2 0.50 1.0 < 1.6 U < 1.5 U < 1.2 U < 1.4 U 2.5 0.40 1.9 0.88 0.41 1.5 < 1.2 U < 1.4 U
High Molecular Weight PAH (ND=1/2DL) µg/kg 3.7 4.6 3.6 3.7 < 3.7 U < 3.5 U < 2.9 U < 3.3 U 4.6 3.3 4.6 4.2 3.3 4.0 < 2.9 U < 3.3 U

07-VOCs
1,4-Dioxane µg/kg < 51 UJ
1,1-Dichloroethane µg/kg < 0.38 U
1,1-Dichloroethene µg/kg < 0.34 U
1,2-Dibromo-3-chloropropane µg/kg < 1.1 U
1,2-Dibromoethane µg/kg < 0.35 U
1,2-Dichlorobenzene µg/kg < 0.84 U
1,2-Dichloroethane µg/kg < 0.95 U
cis-1,2-Dichloroethene µg/kg < 1.2 U
trans-1,2-Dichloroethene µg/kg < 0.50 U
1,2-Dichloropropane µg/kg < 0.78 U
1,3-Dichlorobenzene µg/kg < 0.39 U
cis-1,3-Dichloropropene µg/kg < 0.84 U
trans-1,3-Dichloropropene µg/kg < 0.98 U
1,4-Dichlorobenzene µg/kg < 1.0 U
1,1,1-Trichloroethane µg/kg < 0.47 U
1,1,2-Trichloroethane µg/kg < 0.57 U
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/kg < 1.1 U
1,2,3-Trichlorobenzene µg/kg < 0.98 U
1,2,4-Trichlorobenzene µg/kg < 0.98 U
1,1,2,2-Tetrachloroethane µg/kg < 0.89 U
2-Butanone µg/kg < 1.8 U
2-Hexanone µg/kg < 0.97 UJ
4-Methyl-2-pentanone µg/kg < 1.2 U
Acetone µg/kg < 8.6 UJ
Benzene µg/kg < 0.34 U
Bromochloromethane µg/kg < 1.2 U
Bromodichloromethane µg/kg 13 
Bromoform µg/kg 13 
Bromomethane µg/kg < 1.1 U
Carbon disulfide µg/kg < 0.64 U
Carbon tetrachloride µg/kg < 0.69 U
Chlorobenzene µg/kg < 0.38 U
Cyclohexane µg/kg < 3.4 U
Dibromochloromethane µg/kg 15 
Chloroethane µg/kg < 0.59 U
Chloroform µg/kg 19 
Chloromethane µg/kg < 0.65 U
Dichlorodifluoromethane (Freon-12) µg/kg < 1.2 U
Ethyl benzene µg/kg < 0.44 U
Isopropylbenzene µg/kg < 0.68 U
Methyl tertbutyl ether (MTBE) µg/kg < 0.78 U
Dichloromethane (Methylene chloride) µg/kg 1.1 J
Styrene µg/kg < 0.41 U
Tetrachloroethene µg/kg < 0.80 U
Toluene µg/kg < 0.80 U
Trichloroethene µg/kg < 0.78 U
Trichlorofluoromethane (Freon-11) µg/kg < 0.44 U
Vinyl chloride µg/kg < 0.47 U
o-Xylene µg/kg < 0.43 U
m,p Xylenes µg/kg < 1.1 U

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg < 23 U < 23 U 90 

1.1 J
< 23 U < 27 U < 24 U < 24 U < 24 U < 23 U < 24 U < 21 U < 21 U < 24 U

Total Organic Carbon g/kg 6.8 8.8 7.8 5.3 11 9.3 11 4.0 5.3 < 3.5 U < 3.5 U < 1.7 U 6.9 
pH pH units 8.69 8.87 7.04 7.87 7.06 7.41 7.05 8.51 8.68 7.66 8.54 8.51 8.03 
Cyanide, Total mg/kg < 0.23 U < 0.24 U < 0.25 U < 0.25 U < 0.28 U < 0.25 U < 0.26 U < 0.24 U < 0.23 U < 0.25 U < 0.21 U < 0.23 U < 0.24 U
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Table I-2
Analytical Results for Solids Samples - 
PRI-8 Northwest Ponded Waste Lagoon Overflow
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Low Molecular Weight PAH (ND=0) µg/kg
Low Molecular Weight PAH (ND=1/2DL) µg/kg
High Molecular Weight PAH (ND=0) µg/kg
High Molecular Weight PAH (ND=1/2DL) µg/kg

07-VOCs
1,4-Dioxane µg/kg
1,1-Dichloroethane µg/kg
1,1-Dichloroethene µg/kg
1,2-Dibromo-3-chloropropane µg/kg
1,2-Dibromoethane µg/kg
1,2-Dichlorobenzene µg/kg
1,2-Dichloroethane µg/kg
cis-1,2-Dichloroethene µg/kg
trans-1,2-Dichloroethene µg/kg
1,2-Dichloropropane µg/kg
1,3-Dichlorobenzene µg/kg
cis-1,3-Dichloropropene µg/kg
trans-1,3-Dichloropropene µg/kg
1,4-Dichlorobenzene µg/kg
1,1,1-Trichloroethane µg/kg
1,1,2-Trichloroethane µg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/kg
1,2,3-Trichlorobenzene µg/kg
1,2,4-Trichlorobenzene µg/kg
1,1,2,2-Tetrachloroethane µg/kg
2-Butanone µg/kg
2-Hexanone µg/kg
4-Methyl-2-pentanone µg/kg
Acetone µg/kg
Benzene µg/kg
Bromochloromethane µg/kg
Bromodichloromethane µg/kg
Bromoform µg/kg
Bromomethane µg/kg
Carbon disulfide µg/kg
Carbon tetrachloride µg/kg
Chlorobenzene µg/kg
Cyclohexane µg/kg
Dibromochloromethane µg/kg
Chloroethane µg/kg
Chloroform µg/kg
Chloromethane µg/kg
Dichlorodifluoromethane (Freon-12) µg/kg
Ethyl benzene µg/kg
Isopropylbenzene µg/kg
Methyl tertbutyl ether (MTBE) µg/kg
Dichloromethane (Methylene chloride) µg/kg
Styrene µg/kg
Tetrachloroethene µg/kg
Toluene µg/kg
Trichloroethene µg/kg
Trichlorofluoromethane (Freon-11) µg/kg
Vinyl chloride µg/kg
o-Xylene µg/kg
m,p Xylenes µg/kg

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg

Total Organic Carbon g/kg
pH pH units
Cyanide, Total mg/kg

PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8 PRI-8
PRI8-014 PRI8-014 PRI8-015 PRI8-016 PRI8-016 PRI8-017 PRI8-017SB PRI8-017SB PRI8-017SB
26-Mar-14 26-Mar-14 25-Mar-14 19-Dec-13 19-Dec-13 25-Mar-14 16-Dec-13 16-Dec-13 16-Dec-13

FINE N N FINE N N N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 6 - 8 FEET 8 - 10 FEET 10 - 12 FEET

PRI8-014-SS01-032614 FINES PRI8-014-SS01-032614 PRI8-015-SS01-032514 PRI8-016-SS01-121913 FINES PRI8-016-SS01-121913 PRI8-017-SS01-032514 PRI8-017-SB01-6-121613 PRI8-017-SB02-8-121613 PRI8-017-SB03-10-121613
                  

0.37 < 0.69 U 0.57 1.1 < 0.54 U 0.55 0.59 0.67 0.80 
1.6 < 1.9 U 2.2 2.2 < 1.6 U 2.3 2.0 2.4 2.4 

< 1.2 U < 1.7 U < 1.7 U 0.29 < 1.3 U < 1.7 U < 1.4 U < 1.7 U < 1.6 U
< 2.8 U < 4.0 U < 3.9 U 2.9 < 3.1 U < 4.0 U < 3.2 U < 4.0 U < 3.7 U

< 68 UJ < 56 UJ < 63 UJ < 46 UJ < 52 UJ < 65 UJ
< 0.50 U < 0.41 U < 0.47 U < 0.34 U < 0.39 U < 0.48 U
< 0.45 U < 0.37 U < 0.42 U < 0.31 U < 0.35 U < 0.43 U
< 1.5 U < 1.3 U < 1.4 UJ < 1.0 U < 1.2 U < 1.5 U

< 0.47 U < 0.38 U < 0.44 U < 0.32 U < 0.36 U < 0.45 U
< 1.1 U < 0.91 U < 1.0 U < 0.75 U < 0.86 U < 1.1 U
< 1.3 U < 1.0 U < 1.2 U < 0.86 U < 0.98 U < 1.2 U
< 1.5 U < 1.3 U < 1.4 U < 1.0 U < 1.2 U < 1.5 U

< 0.66 U < 0.54 U < 0.61 U < 0.45 U < 0.51 U < 0.63 U
< 1.0 U < 0.85 U < 0.97 UJ < 0.71 U < 0.80 U < 1.0 U

< 0.52 U < 0.43 U < 0.48 U < 0.35 U < 0.40 U < 0.50 U
< 1.1 U < 0.91 U < 1.0 U < 0.75 U < 0.86 U < 1.1 U
< 1.3 U < 1.1 U < 1.2 U < 0.88 U < 1.0 U < 1.2 U
< 1.4 U < 1.1 U < 1.3 U < 0.92 U < 1.0 U < 1.3 U

< 0.63 U < 0.51 U < 0.58 U < 0.42 U < 0.48 U < 0.60 U
< 0.76 U < 0.63 U < 0.71 U < 0.52 U < 0.59 U < 0.73 U
< 1.4 U < 1.2 U < 1.3 U < 0.98 U < 1.1 U < 1.4 U
< 1.3 U < 1.1 U < 1.2 U < 0.88 U < 1.0 U < 1.2 U
< 1.3 U < 1.1 U < 1.2 U < 0.88 U < 1.0 U < 1.2 U
< 1.2 U < 0.97 U < 1.1 U < 0.80 U < 0.91 U < 1.1 U

15 J- 5.8 J- 6.3 J- 7.6 J 7.0 J < 2.3 U
< 1.3 UJ < 1.1 UJ < 1.2 UJ < 0.87 U < 0.99 U < 1.2 U
< 1.6 UJ < 1.3 UJ < 1.5 UJ < 1.1 U < 1.2 U < 1.5 U

56 J- < 22 UJ < 16 UJ 17 J 74 83 
0.68 J 0.59 J 0.99 J < 0.31 U < 0.35 U < 0.43 U

< 1.6 U < 1.3 U < 1.5 U < 1.1 U < 1.3 U 7.3 J
220 32 26 J < 0.62 U 5.3 J+ 7.2 J+
570 130 120 J < 0.47 U 11 2.4 J

< 1.5 U < 1.2 U < 1.4 U < 1.0 U < 1.2 U < 1.4 U
< 0.85 U < 0.70 U < 0.79 U 0.81 J 0.71 J 20 
< 0.92 U 0.98 J < 0.86 U < 0.62 U < 0.71 U < 0.88 U
< 0.50 U < 0.41 U < 0.47 U < 0.34 U < 0.39 U < 0.48 U
< 4.6 U < 3.7 U < 4.3 UJ < 3.1 U < 3.5 U < 4.4 U

390 68 57 J < 0.25 U 8.8 5.9 J
< 0.78 U < 0.64 U < 0.73 U < 0.53 U < 0.60 U < 0.75 U

110 20 21 J 3.9 J 6.8 40 
< 0.87 U < 0.71 U < 0.81 U < 0.59 U < 0.67 U < 0.83 U
< 1.5 U < 1.3 U < 1.4 U < 1.0 U < 1.2 U < 1.5 U

< 0.59 U < 0.48 U < 0.55 U < 0.40 U < 0.45 U < 0.57 U
< 0.90 U < 0.74 U < 0.84 U < 0.61 U < 0.70 U < 0.86 U
< 1.0 U < 0.85 U < 0.97 U < 0.71 U < 0.80 U < 1.0 U
< 1.5 U < 1.2 U < 1.4 U < 0.99 U < 1.1 U 2.6 J

< 0.54 U < 0.44 U < 0.50 U < 0.37 U < 0.41 U < 0.52 U
< 1.1 U < 0.87 U < 0.99 U < 0.72 U < 0.82 U < 1.0 U
< 1.1 U < 0.87 U < 0.99 U < 0.72 U < 0.82 U < 1.0 U
< 1.0 U < 0.85 U < 0.97 U < 0.71 U < 0.80 U < 1.0 U

< 0.59 U < 0.48 U < 0.55 U < 0.40 U < 0.45 U < 0.57 U
< 0.63 U < 0.51 U < 0.58 U < 0.42 U < 0.48 U < 0.60 U
< 0.57 U < 0.47 U < 0.53 U < 0.39 U < 0.44 U < 0.55 U
< 1.4 U < 1.2 U < 1.3 U < 0.96 U < 1.1 U < 1.3 U

< 29 U < 27 U < 23 U < 29 U < 24 U < 26 U < 26 U

6.8 7.5 4.3 6.3 < 1.7 U < 1.7 U < 1.7 U
6.99 7.16 7.77 6.84 7.27 7.43 6.96 

< 0.31 U < 0.27 U < 0.24 U < 0.30 U < 0.25 U < 0.26 U < 0.27 U

Notes: Qualifiers - Organic:
< = Compound not detected. Reportable detection limit shown. OCDD = Octachlorodibenzo-p-dioxin J = The analyte was positively identified; associated numerical value is the approximate concentration of 
µg/kg = micrograms per kilogram OCDF = Octachlorodienzofuran       the analyte in the sample.
Empty cells = Not analyzed PAH = Polycyclic aromatic hydrocarbon J+ = The result is an estimated quantity, biased high. The associated numerical value is the approximate 
FD = Field Duplicate Sample PCB = Polychlorinated biphenyl        concentration of the analyte in the sample.
FINE = Fines Portion (Sieved) of Normal Sample PeCDD = Pentachlorodibenzo-p-dioxin J- = The result is an estimated quantity, biased low. The associated numerical value is the approximate 
FINES FD = Field Duplicate of FINES sample PeCDF = Pentachlorodienzofuran       concentration of the analyte in the sample.
g/kg = grams per kilogram pg/g = picogram per gram (1 pg/g = 0.001 µg/kg) R = The sample result is rejected and unusable due to serious deficiencies in meeting quality control criteria. 
HpCDD = Heptachlorodibenzo-p-dioxin pH units = pH units       The analyte may or may not be present in the sample.
HpCDF = Heptachlorodibenzofuran SIM = Selected ion monitoring U = Compound was analyzed for, but not detected. The associated numerical value is the reporting limit.
HxCDD = Hexachlorodibenzo-p-dioxin SVOC = Semi-volatile organic compound UJ = The nondetected analyte was qualified as estimated at the sample quantitation limit. The reported 
HxCDF = Hexachlorodienzofuran TCDD = Tetrachlorodibenzodioxin         sample quantitation limit is approximate and may be inaccurate or imprecise. 
in = inches TCDF = Tetrachlorodienzofuran UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum 
mg/kg = milligrams per kilogram TEQ = Toxicity equivalence           possible concentration.
N = Normal Environmental Sample VOC = Volatile organic compound
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Table I-3
Analytical Results for Solids Samples - PRI-9 Smut Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9
PRI9-001 PRI9-001 PRI9-002 PRI9-002 PRI9-003 PRI9-004 PRI9-004 PRI9-005 PRI9-006 PRI9-007 PRI9-008
06-Jan-14 06-Jan-14 06-Jan-14 06-Jan-14 06-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14

FINE N FINE N N FINE N N N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI9-001-SS01-010614 FINES PRI9-001-SS01-010614 PRI9-002-SS01-010614 FINES PRI9-002-SS01-010614 PRI9-003-SS01-010614 PRI9-004-SS01-010714 FINES PRI9-004-SS01-010714 PRI9-005-SS01-010714 PRI9-006-SS01-010714 PRI9-007-SS01-010714 PRI9-008-SS01-010714
Analyte Unit                       
01-Dioxins and Furans

2,3,7,8-TCDD pg/g < 1.4 U < 0.038 U 0.31 J < 0.14 UQ < 0.049 U < 0.028 U < 0.030 U < 0.077 U < 0.048 U < 0.13 UQ 1.1 J
1,2,3,7,8-PeCDD pg/g < 2.9 U < 0.045 U 1.3 J 0.69 J < 0.059 U 0.11 J < 0.035 U 1.2 J < 0.069 U 0.24 J 5.9 J
1,2,3,4,7,8-HxCDD pg/g < 1.2 U < 0.046 U < 1.2 UQ < 0.55 UQ < 0.056 U < 0.025 U < 0.026 U 0.75 J < 0.069 U 0.36 J 5.0 J
1,2,3,6,7,8-HxCDD pg/g < 1.2 U < 0.032 U 5.6 J 2.0 J < 0.16 UQ 0.15 J < 0.025 U 3.7 J < 0.049 U 0.97 J 24 
1,2,3,7,8,9-HxCDD pg/g < 1.1 U < 0.033 U 5.2 J 1.8 J < 0.041 U < 0.092 UQ < 0.052 U 4.2 J < 0.051 U 1.1 J 26 
1,2,3,4,6,7,8-HpCDD pg/g < 0.70 U < 0.095 UJQ 27 9.0 0.99 J 0.57 J < 0.3 U 14 0.54 J 5.1 J 120 
OCDD pg/g < 2.6 U < 0.34 UJQ 62 15 J 2.2 J < 2.1 U < 0.8 UQ 16 1.1 J 12 240 
2,3,7,8-TCDF pg/g < 1.2 U 0.23 J 3.3 1.7 < 0.58 UQ 0.37 J 0.17 J 1.8 0.23 J 0.88 J 14 
1,2,3,7,8-PeCDF pg/g < 2.3 U < 0.031 U 9.5 4.7 J 0.64 J 0.48 J < 0.13 UQ 3.0 J < 0.14 UQ 2.6 J 38 
2,3,4,7,8-PeCDF pg/g < 2.5 U < 0.033 U 4.8 J 2.6 J 0.33 J 0.17 J 0.090 J 2.3 J 0.11 J 1.4 J 30 
1,2,3,4,7,8-HxCDF pg/g < 1.2 U < 0.29 UQ 42 17 1.8 J 1.5 J < 0.63 UQ 8.6 0.60 J 7.9 140 
1,2,3,6,7,8-HxCDF pg/g < 1.1 U < 0.11 UQ 17 6.7 J 0.78 J 0.72 J < 0.23 UQ < 4.1 UQ < 0.27 UQ < 4.6 UQ 97 
1,2,3,7,8,9-HxCDF pg/g < 1.3 U < 0.038 U 1.7 J 0.38 J < 0.058 U 0.33 J < 0.029 U < 0.32 UQ < 0.053 U 0.18 J 7.3 J
2,3,4,6,7,8-HxCDF pg/g < 1.2 U < 0.035 U 4.7 J 2.4 J 0.25 J < 0.38 UQ < 0.081 UQ 1.8 J < 0.048 U 1.8 J 94 
1,2,3,4,6,7,8-HpCDF pg/g 9.9 < 0.7 UQ 150 44 5.4 J 6.0 3.0 J 26 1.4 J < 38 UQ 2,300 
1,2,3,4,7,8,9-HpCDF pg/g < 1.1 U 0.18 J 42 12 1.3 J 1.4 J 0.71 J 5.8 J < 0.32 UQ 8.5 270 
OCDF pg/g 89 5.3 J 1,700 450 42 64 46 J 660 17 400 19,000 
Calculated TEQ (ND=0), Mammalian pg/g 0.13 0.026 14 5.7 0.49 0.58 0.095 4.7 0.14 2.3 92 
Calculated TEQ (ND=1/2 DL), Mammalian pg/g 3.2 0.14 14 5.8 0.63 0.63 0.21 5.1 0.26 2.8 92 
Calculated TEQ (ND=0), Avian pg/g 0.40 0.23 980 400 0.75 1.1 0.30 8.4 0.42 180 880 
Calculated TEQ (ND=1/2 DL), Avian pg/g 60 15 980 400 19 13 14 25 18 180 880 

02-PCBs
PCB-81 pg/g 0.59 J < 0.64 U < 0.73 UQ < 0.86 U < 0.68 U 0.45 J < 0.40 U < 0.95 U < 0.80 U < 0.55 U 8.1 
PCB-77 pg/g 2.6 < 0.68 U 6.2 < 3.5 UQ < 0.71 U 0.90 J < 0.41 U 8.1 < 0.82 U 2.8 49 
PCB-105 pg/g 5.4 < 0.75 UQ 12 7.6 < 0.58 UQ < 2.4 U < 0.34 U 120 < 0.42 U 6.6 290 
PCB-114 pg/g 0.84 J < 0.41 U 1.4 J < 0.77 U < 0.48 U 0.45 J < 0.32 U 7.3 < 0.40 U < 0.52 U 23 
PCB-118 pg/g 11 2.4 J 24 15 < 1.7 UQ < 3.6 U < 0.82 UQ 180 < 0.81 U 11 520 
PCB-123 pg/g 0.86 J < 0.39 U 1.1 J < 0.75 U < 0.46 U 0.48 J < 0.31 U 4.3 < 0.38 U < 0.51 U 17 
PCB-126 pg/g < 0.38 UQ < 0.54 U 1.7 J 1.1 J < 0.59 U < 0.19 U < 0.40 U < 1.6 U < 0.47 U < 0.64 U 17 
PCB-156 & 157 pg/g 1.8 J < 0.51 U 7.9 4.4 J < 0.38 U < 1.3 U < 0.28 U 23 < 0.39 U 2.5 J 110 
PCB-167 pg/g 1.0 J < 0.38 U 4.8 < 2.6 UQ < 0.29 U 0.79 J < 0.22 U 6.2 < 0.30 U < 1.1 UQ 46 
PCB-169 pg/g < 0.19 UQ < 0.53 U < 0.44 UQ < 0.55 U < 0.37 U < 0.080 U < 0.27 U < 0.54 U < 0.37 U < 0.30 U < 6.0 U
PCB-189 pg/g < 0.49 UQ < 0.72 U 4.9 < 1.9 UQ < 0.45 U < 0.51 UQ < 0.52 U 1.7 J < 0.41 U < 0.44 U < 33 UQ
Monochlorobiphenyls, Total pg/g 22 J 10 J 62 J 55 J 25 J 13 J 9.2 J 54 J 9.1 J 8.5 J 110 J
Dichlorobiphenyls, Total pg/g 210 J 27 J 170 J 94 J 43 J 20 J < 7.6 U 66 J < 21 U 28 J 310 
Trichlorobiphenyls, Total pg/g 210 J 9.2 J 94 J 37 J 6.0 J 16 J 1.6 J 43 J < 1.5 U 12 J 430 
Tetrachlorobiphenyls, Total pg/g 180 J 9.8 J 120 J 49 J 8.5 J 20 J 1.7 J 170 J 1.2 J 22 J 1,200 
Pentachlorobiphenyls, Total pg/g 77 J 13 J 150 J 90 J 10 J 23 J 2.2 J 660 1.6 J 48 J 2,500 
Hexachlorobiphenyls, Total pg/g 34 J 5.1 J 120 J 78 J 4.0 J 19 J 1.9 J 320 0.89 J 36 J 1,800 
Heptachlorobiphenyls, Total pg/g 24 J 2.0 J 130 J 76 J 5.4 J 19 J 1.2 J 87 J 0.41 J 43 J 1,200 
Octachlorobiphenyls, Total pg/g 46 J 6.1 J 270 160 J 16 J 26 J 6.3 J 130 J 1.9 J 120 J 2,200 
Nonachlorobiphenyls, Total pg/g 80 J 24 J 1,100 510 46 J 59 J 30 J 480 11 J 380 6,000 
Decachlorobiphenyl (PCB-209) pg/g 920 290 12,000 J 5,900 J 430 J 870 410 17,000 J 340 4,200 J 63,000 J
Total PCBs pg/g 1,800 400 15,000 7,000 590 1,100 470 19,000 360 4,900 79,000 

03- Metals
Total Aluminum mg/kg 6,900 3,400 7,100 6,000 13,000 5,600 4,300 2,200 960 9,500 3,300 
Total Antimony mg/kg < 0.24 UJ < 0.15 U < 0.24 UJ < 0.20 U < 0.34 U < 0.21 UJ < 0.13 U < 0.24 U < 0.31 U 0.26 J < 0.18 U
Total Arsenic mg/kg 0.64 0.34 1.1 1.1 < 0.51 U 2.2 1.8 1.2 < 0.47 U 4.1 1.3 
Total Barium mg/kg 74 39 J+ 49 41 J+ 25 J+ 66 69 J+ 110 J+ 75 J+ 140 J+ 840 J+
Total Beryllium mg/kg 110 53 J 63 60 J 200 J 0.27 0.21 J 0.72 J 0.059 J 2.0 J 0.53 J
Total Cadmium mg/kg < 0.12 U < 0.073 U < 0.12 U < 0.10 U < 0.17 U < 0.11 U < 0.066 U < 0.12 U < 0.16 U 0.26 0.39 
Total Calcium mg/kg 67,000 41,000 J 65,000 50,000 J 40,000 J 69,000 58,000 J 53,000 J 37,000 J 76,000 J 49,000 J
Total Chromium mg/kg 14 7.5 12 8.0 34 6.1 4.1 15 11 11 22 
Total Cobalt mg/kg 8.8 4.9 16 10 0.96 1.0 0.77 3.8 3.1 3.1 8.6 
Total Copper mg/kg 58 6.9 46 19 4.5 19 1.9 11 17 10 39 
Total Iron mg/kg 25,000 16,000 J 12,000 10,000 J 4,500 J 4,300 2,900 J 52,000 J 58,000 J 11,000 J 52,000 J
Total Lead mg/kg 4.6 J 3.4 J 5.5 J 6.1 J 1.3 J 2.1 J 1.8 J 6.1 J 28 7.0 J 63 
Total Magnesium mg/kg 140,000 110,000 130,000 120,000 180,000 25,000 35,000 160,000 170,000 34,000 140,000 
Total Manganese mg/kg 2,600 1,200 2,200 1,800 7,300 64 52 260 170 290 290 
Total Mercury mg/kg < 0.053 U 0.073 J- < 0.011 U < 0.013 UJ < 0.014 UJ < 0.0094 U < 0.011 UJ 0.050 J- 0.073 J- 0.013 J- < 0.013 UJ
Total Molybdenum mg/kg 1.8 1.0 1.3 1.4 0.86 0.12 J < 0.11 U 1.8 6.3 < 0.49 U 1.7 
Total Nickel mg/kg 350 190 280 180 13 3.8 2.5 73 58 17 110 
Total Potassium mg/kg 20,000 23,000 11,000 11,000 14,000 7,600 20,000 14,000 22,000 4,400 13,000 
Total Selenium mg/kg < 0.24 U < 0.15 UJ < 0.24 U < 0.20 UJ < 0.34 UJ < 0.21 U < 0.13 UJ < 0.24 UJ < 0.31 UJ < 0.26 UJ < 0.18 UJ
Total Silver mg/kg < 0.071 U < 0.044 U < 0.073 U < 0.060 U < 0.10 U < 0.063 U < 0.040 U < 0.072 U < 0.094 U < 0.077 U 0.10 J
Total Sodium mg/kg 11,000 20,000 17,000 25,000 14,000 61,000 66,000 25,000 38,000 2,100 13,000 
Total Thallium mg/kg < 0.12 U < 0.073 U < 0.12 U < 0.10 U < 0.17 U < 0.11 U < 0.066 U < 0.12 U < 0.16 U < 0.13 U < 0.088 U
Total Vanadium mg/kg 71 43 J+ 28 21 J+ 7.5 J+ 9.0 6.7 J+ 37 J+ 29 J+ 18 J+ 30 J+

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth
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Table I-3
Analytical Results for Solids Samples - PRI-9 Smut Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/g
1,2,3,7,8-PeCDD pg/g
1,2,3,4,7,8-HxCDD pg/g
1,2,3,6,7,8-HxCDD pg/g
1,2,3,7,8,9-HxCDD pg/g
1,2,3,4,6,7,8-HpCDD pg/g
OCDD pg/g
2,3,7,8-TCDF pg/g
1,2,3,7,8-PeCDF pg/g
2,3,4,7,8-PeCDF pg/g
1,2,3,4,7,8-HxCDF pg/g
1,2,3,6,7,8-HxCDF pg/g
1,2,3,7,8,9-HxCDF pg/g
2,3,4,6,7,8-HxCDF pg/g
1,2,3,4,6,7,8-HpCDF pg/g
1,2,3,4,7,8,9-HpCDF pg/g
OCDF pg/g
Calculated TEQ (ND=0), Mammalian pg/g
Calculated TEQ (ND=1/2 DL), Mammalian pg/g
Calculated TEQ (ND=0), Avian pg/g
Calculated TEQ (ND=1/2 DL), Avian pg/g

02-PCBs
PCB-81 pg/g
PCB-77 pg/g
PCB-105 pg/g
PCB-114 pg/g
PCB-118 pg/g
PCB-123 pg/g
PCB-126 pg/g
PCB-156 & 157 pg/g
PCB-167 pg/g
PCB-169 pg/g
PCB-189 pg/g
Monochlorobiphenyls, Total pg/g
Dichlorobiphenyls, Total pg/g
Trichlorobiphenyls, Total pg/g
Tetrachlorobiphenyls, Total pg/g
Pentachlorobiphenyls, Total pg/g
Hexachlorobiphenyls, Total pg/g
Heptachlorobiphenyls, Total pg/g
Octachlorobiphenyls, Total pg/g
Nonachlorobiphenyls, Total pg/g
Decachlorobiphenyl (PCB-209) pg/g
Total PCBs pg/g

03- Metals
Total Aluminum mg/kg
Total Antimony mg/kg
Total Arsenic mg/kg
Total Barium mg/kg
Total Beryllium mg/kg
Total Cadmium mg/kg
Total Calcium mg/kg
Total Chromium mg/kg
Total Cobalt mg/kg
Total Copper mg/kg
Total Iron mg/kg
Total Lead mg/kg
Total Magnesium mg/kg
Total Manganese mg/kg
Total Mercury mg/kg
Total Molybdenum mg/kg
Total Nickel mg/kg
Total Potassium mg/kg
Total Selenium mg/kg
Total Silver mg/kg
Total Sodium mg/kg
Total Thallium mg/kg
Total Vanadium mg/kg

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9
PRI9-009 PRI9-010 PRI9-010 PRI9-011 PRI9-012 PRI9-013 PRI9-013 PRI9-014
07-Jan-14 07-Jan-14 07-Jan-14 06-Jan-14 20-Dec-13 20-Dec-13 20-Dec-13 20-Dec-13

N FINE N N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI9-009-SS01-010714 PRI9-010-SS01-010714 FINES PRI9-010-SS01-010714 PRI9-011-SS01-010614 PRI9-012-SS01-122013 PRI9-013-SS01-122013 FINES PRI9-013-SS01-122013 PRI9-014-SS01-122013
                

3.4 < 0.58 U < 0.88 UQ < 0.21 UQ < 0.032 U < 0.36 UQ < 0.32 UQ < 0.24 UQ
10 8.2 6.2 J 0.55 J < 0.061 U 1.4 J 1.2 J 0.78 J

7.4 J 9.9 6.0 J < 0.45 UQ < 0.12 UQ 0.98 J < 0.96 UQ 0.68 J
48 47 28 1.4 J 0.30 J 3.3 J 3.0 J 3.0 J
50 49 32 1.7 J 0.25 J 3.8 J 3.5 J 3.0 J

230 210 160 6.6 J 2.1 J 21 21 21 
230 J 360 280 15 9.2 J 88 82 85 
14 41 42 1.5 0.99 J 12 12 2.6 
47 77 72 3.0 J 1.2 J 28 29 5.0 J
27 36 33 2.2 J 0.75 J 15 16 3.7 J

110 190 140 8.5 4.5 J 96 94 16 
53 82 59 5.4 J 3.1 J 52 53 8.3 

5.1 J 8.0 6.2 J 0.57 J < 0.27 UQ 5.9 6.7 J 0.92 J
20 21 20 1.9 J 1.3 J 20 22 4.1 J

190 410 310 35 33 430 430 70 
60 130 98 8.1 < 5.5 UQ 130 130 16 

1,300 5,300 J 4,100 450 420 6,400 J 5,100 1,500 
60 75 60 4.2 1.8 34 34 7.7 
60 76 60 4.3 1.9 35 34 9.5 

260 1,000 600 100 120 5,900 3,300 200 
260 1,000 600 100 120 5,900 3,300 200 

7.7 < 5.5 UQ 5.4 < 0.65 U 0.22 J 4.0 < 0.72 UQ < 13 U
27 40 32 13 3.8 28 < 6.5 UQ 95 
46 110 94 19 17 130 130 2,400 
5.6 14 12 1.5 J 1.3 J 11 9.8 130 
77 180 150 36 33 270 260 4,600 J
5.0 12 12 < 0.9 UQ 0.61 J 5.7 6.7 78 
6.6 < 13 U 9.2 1.2 J < 0.33 UQ 5.2 < 3.8 U < 32 U
21 54 44 7.8 4.0 J 41 47 610 
11 37 27 2.9 1.5 J 22 23 160 
4.5 < 5.4 U < 4.1 U < 0.65 U < 0.098 U < 1.6 U 2.3 J < 2.2 U
11 34 30 < 1.7 UQ < 0.39 UQ 12 < 7.5 UJQ 16 

110 J 100 J 78 J 37 J 6.5 J 250 300 J 150 J
130 J 270 J 200 J 25 J 28 J 320 380 330 
160 J 630 530 57 J 36 J 430 480 780 
300 J 1,100 990 78 J 93 J 910 440 11,000 J
410 1,300 1,200 190 J 200 J 1,300 1,300 27,000 J
340 1,400 1,200 150 J 88 J 690 810 10,000 
330 J 1,500 1,300 J 100 J 37 J 470 420 1,200 
540 2,500 1,900 J 180 J 72 J 810 790 270 J

1,100 4,300 3,400 500 280 2,100 2,100 700 
11,000 J 69,000 J 55,000 J 8,900 J 4,100 J 29,000 J 30,000 J 19,000 J
14,000 82,000 66,000 10,000 4,900 36,000 37,000 71,000 

2,100 3,300 2,400 2,100 15,000 3,100 3,200 3,900 
< 0.32 U < 0.23 UJ < 0.27 U 0.16 J 0.34 J- < 0.22 UJ < 0.30 UJ 2.1 J-

1.4 3.5 2.7 0.69 5.6 1.1 1.1 10 
100 J+ 140 130 J+ 80 J+ 180 310 460 230 
0.16 J 0.20 J 0.12 J 14 J 1.3 0.49 0.47 0.24 

< 0.16 U < 0.11 U < 0.14 U < 0.068 U 0.48 0.19 J 0.23 J 0.37 
49,000 J 70,000 83,000 J 85,000 J 87,000 66,000 59,000 86,000 

13 18 14 4.1 15 59 59 22 
4.1 4.2 3.0 0.46 5.2 24 24 20 
18 58 26 7.6 15 77 71 140 

68,000 J 57,000 46,000 J 2,300 J 14,000 55,000 54,000 48,000 
50 30 22 3.1 J 13 J 8.6 J 8.4 J 69 J

150,000 160,000 140,000 42,000 31,000 180,000 180,000 80,000 
200 160 110 710 390 710 670 570 

0.048 J- 0.22 0.16 J- < 0.010 UJ < 0.010 U < 0.0087 U < 0.014 U < 0.015 U
4.2 J 3.8 4.5 1.3 0.91 J 12 J 11 15 
94 80 59 3.6 13 180 180 94 

12,000 7,800 10,000 15,000 7,400 6,100 J 13,000 14,000 
< 0.32 UJ < 0.23 U < 0.27 UJ < 0.14 UJ 0.45 J- < 0.22 UJ < 0.30 UJ < 0.18 UJ
< 0.096 U < 0.068 U < 0.082 U < 0.041 U 0.099 J < 0.066 U < 0.091 U 0.12 J

24,000 18,000 27,000 130,000 2,100 6,400 J+ 11,000 46,000 
< 0.16 U < 0.11 U < 0.14 U < 0.068 U 0.18 J < 0.11 U < 0.15 U < 0.089 U

45 J+ 50 40 J+ 3.4 J+ 23 15 16 25 

Page 2 of 6



Table I-3
Analytical Results for Solids Samples - PRI-9 Smut Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9
PRI9-001 PRI9-001 PRI9-002 PRI9-002 PRI9-003 PRI9-004 PRI9-004 PRI9-005 PRI9-006 PRI9-007 PRI9-008
06-Jan-14 06-Jan-14 06-Jan-14 06-Jan-14 06-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14

FINE N FINE N N FINE N N N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI9-001-SS01-010614 FINES PRI9-001-SS01-010614 PRI9-002-SS01-010614 FINES PRI9-002-SS01-010614 PRI9-003-SS01-010614 PRI9-004-SS01-010714 FINES PRI9-004-SS01-010714 PRI9-005-SS01-010714 PRI9-006-SS01-010714 PRI9-007-SS01-010714 PRI9-008-SS01-010714
Analyte Unit                       

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Zinc mg/kg 12 3.5 31 28 5.3 12 9.1 20 10 38 75 

05-SVOCs
1,1'-Biphenyl µg/kg < 200 U < 220 U < 600 U < 260 U < 260 U < 170 U < 200 U < 250 U < 260 U < 200 U < 250 U
1,2,4,5-Tetrachlorobenzene µg/kg < 32 U < 35 U < 95 U < 42 U < 41 U < 27 U < 32 U < 39 U < 40 U < 32 U < 39 U
2,3,4,6-Tetrachlorophenol µg/kg < 100 UJ < 110 U < 300 UJ < 130 U < 130 U < 86 UJ < 99 U < 120 UJ < 130 U < 100 U < 120 U
2,4,5-Trichlorophenol µg/kg < 100 UJ < 110 U < 300 UJ < 130 U < 130 U < 87 UJ < 100 U < 120 UJ < 130 U < 100 U < 120 U
2,4,6-Trichlorophenol µg/kg < 100 UJ < 110 U < 310 UJ < 130 U < 130 U < 88 UJ < 100 U < 130 UJ < 130 U < 100 U < 130 U
2,4,6-Trichlorophenol (SIM Screen) µg/kg < 5.4 UJ < 5.9 U < 16 UJ < 7.0 U < 7.0 U < 4.6 UJ < 5.3 U < 6.6 UJ < 6.8 U < 5.4 U < 6.6 U
2,2-Oxybis(1-chloropropane) µg/kg < 96 UJ < 110 U < 290 UJ < 130 U < 130 U < 83 UJ < 96 U < 120 U < 120 U < 96 U < 120 U
2,4-Dichlorophenol µg/kg < 110 UJ < 120 U < 320 UJ < 140 U < 140 U < 94 UJ < 110 U < 130 UJ < 140 U < 110 U < 130 U
2,4-Dimethylphenol µg/kg < 200 UJ < 230 U < 610 UJ < 270 U < 270 U < 180 UJ < 200 U < 250 UJ < 260 U < 200 U < 250 U
2,4-Dinitrophenol µg/kg < 260 UJ 330 J < 780 UJ < 340 U < 340 U < 220 UJ < 260 U < 320 UJ < 330 U < 260 U < 320 U
2,4-Dinitrotoluene µg/kg < 110 U < 120 U < 320 U < 140 U < 140 U < 94 U < 110 U < 130 U < 140 U < 110 U < 130 U
2,6-Dinitrotoluene µg/kg < 120 UJ < 130 U < 360 U < 160 U < 160 U < 100 U < 120 U < 150 U < 150 U < 120 U < 150 U
2-Chloronaphthalene µg/kg < 99 U < 110 U < 300 U < 130 U < 130 U < 85 U < 98 U < 120 U < 130 U < 99 U < 120 U
2-Chlorophenol µg/kg < 110 U < 120 U < 320 UJ < 140 U < 140 U < 92 UJ < 110 U < 130 UJ < 140 U < 110 U < 130 U
2-Methylphenol µg/kg < 71 UJ < 78 U < 210 UJ < 93 U < 93 U < 61 UJ < 70 U < 87 UJ < 90 U < 71 U < 87 U
2-Nitroaniline µg/kg < 100 U < 110 U < 310 U < 130 U < 130 U < 88 U < 100 U < 130 U < 130 U < 100 U < 130 U
2-Nitrophenol µg/kg < 100 U < 110 U < 300 UJ < 130 U < 130 U < 86 UJ < 99 U < 120 UJ < 130 U < 100 U < 120 U
3,3'-Dichlorobenzidine µg/kg < 110 UJ < 130 U < 340 UJ < 150 U < 150 U < 99 UJ < 110 U < 140 U < 150 U < 110 U < 140 U
3-Nitroaniline µg/kg < 200 UJ < 230 UJ < 610 UJ < 270 UJ < 270 UJ < 180 UJ < 200 UJ < 250 UJ < 260 UJ < 200 UJ < 250 UJ
4,6-Dinitro-2-methylphenol µg/kg < 99 UJ < 110 U < 300 UJ < 130 U < 130 U < 85 UJ < 98 U < 120 UJ < 130 U < 99 U < 120 U
4-Bromophenyl-phenylether µg/kg < 100 U < 110 U < 310 U < 140 U < 140 U < 89 U < 100 U < 130 U < 130 U < 100 U < 130 U
4-Chloro-3-methylphenol µg/kg < 110 UJ < 120 U < 340 UJ < 150 U < 150 U < 97 UJ < 110 U < 140 UJ < 140 U < 110 U < 140 U
4-Chloroaniline µg/kg < 71 UJ < 78 UJ < 210 UJ < 93 UJ < 93 UJ < 61 UJ < 70 UJ < 87 UJ < 90 UJ < 71 UJ < 87 UJ
4-Chlorophenyl-phenylether µg/kg < 110 UJ < 130 U < 340 U < 150 U < 150 U < 98 U < 110 U < 140 U < 140 U < 110 U < 140 U
3 & 4 Methylphenol µg/kg < 400 UJ < 450 U < 1,200 UJ < 530 U < 530 U < 350 UJ < 400 U < 500 UJ < 510 U < 400 U < 490 U
4-Nitroaniline µg/kg < 110 UJ < 120 U < 320 U < 140 U < 140 U < 92 U < 110 U < 130 U < 140 U < 110 U < 130 U
4-Nitrophenol µg/kg < 340 U < 380 U < 1,000 UJ < 450 U < 450 U < 290 UJ < 340 U < 420 UJ < 430 U < 340 U < 420 U
Acetophenone µg/kg 61 J < 34 U < 280 U < 40 U < 40 U 240 J < 30 U < 38 U < 39 U < 30 U < 37 U
Benzaldehyde µg/kg 200 J+ < 220 U < 600 U < 260 U < 260 U 600 < 200 U < 250 U < 260 U < 200 U < 250 U
Benzylbutylphthalate µg/kg < 120 U < 130 U < 350 U < 150 U < 150 U < 100 U < 120 U < 140 U < 150 U < 120 U < 140 U
Bis(2-chloroethoxy)methane µg/kg < 110 U < 120 U < 320 U < 140 U < 140 U < 92 U < 110 U < 130 U < 140 U < 110 U < 130 U
bis(2-Chloroethyl) ether µg/kg < 99 U < 110 U < 300 U < 130 U < 130 U < 85 U < 98 U < 120 U < 130 U < 99 U < 120 U
Bis(2-ethylhexyl)phthalate µg/kg < 120 U < 130 U < 360 U < 160 U < 160 U 120 J < 120 U < 150 U < 150 U < 120 U < 150 U
Carbazole µg/kg < 120 UJ < 130 U < 350 U < 150 U < 150 U < 100 U < 120 U < 140 U < 150 U < 120 U < 140 U
Dibenzofuran µg/kg < 110 UJ < 120 U < 310 U < 140 U < 140 U < 90 U < 100 U < 130 U < 130 U < 100 U < 130 U
Diethyl phthalate µg/kg < 110 U < 120 U < 330 U < 140 U < 140 U < 95 U < 110 U < 140 U < 140 U < 110 U < 130 U
Dimethylphthalate µg/kg < 110 U < 120 U < 320 U < 140 U < 140 U < 91 U < 110 U < 130 U < 140 U < 110 U < 130 U
Di-n-butylphthalate µg/kg < 120 U < 130 U < 350 U < 150 U < 150 U < 100 U < 120 U < 150 U < 150 U < 120 U < 150 U
Di-n-octylphthalate µg/kg < 120 U < 130 U < 350 U < 150 U < 150 U < 100 U < 120 U < 150 U < 150 U < 120 U < 150 U
Hexachlorobenzene µg/kg < 110 U < 120 U < 320 U < 140 U < 140 U < 94 U < 110 U < 130 U < 140 U < 110 U < 130 U
Hexachlorobenzene (SIM Screen) µg/kg < 11 UJ < 3.0 U 96 J 39 < 3.5 U < 2.3 UJ < 2.7 U < 3.3 U < 3.4 U 18 J 75 
Hexachlorobutadiene µg/kg < 100 U < 110 U < 300 U < 130 U < 130 U < 86 U < 99 U < 120 U < 130 U < 100 U < 120 U
Hexachlorobutadiene (SIM Screen) µg/kg < 4.5 U < 5.0 U < 13 U < 5.9 U < 5.9 U < 3.9 U < 4.5 U < 5.6 U < 5.7 U < 4.5 U < 5.5 U
Hexachlorocyclopentadiene µg/kg < 76 UJ < 84 U < 230 U < 99 U < 99 U < 65 U < 75 U < 93 U < 96 U < 75 U < 93 U
Hexachloroethane µg/kg < 99 U < 110 U < 300 U < 130 U < 130 U < 85 U < 98 U < 120 U < 130 U < 99 U < 120 U
Isophorone µg/kg < 110 U < 130 U < 340 U < 150 U < 150 U < 98 U < 110 U < 140 U < 140 U < 110 U < 140 U
Nitrobenzene µg/kg < 93 U < 100 U < 280 U < 120 U < 120 U < 80 U < 92 U < 110 U < 120 U < 92 U < 110 U
N-Nitrosodimethylamine µg/kg < 120 UJ < 130 U < 350 U < 150 U < 150 U < 100 U < 120 U < 140 U < 150 U < 120 U < 140 U
n-Nitrosodimethylamine (SIM Screen) µg/kg < 120 UJ < 130 UJ < 350 U < 150 UJ < 150 UJ < 100 U < 120 UJ < 140 UJ < 150 UJ < 120 UJ < 140 UJ
N-Nitroso-di-n-propylamine µg/kg < 100 U < 110 U < 310 U < 130 U < 130 U < 88 U < 100 U < 130 U < 130 U < 100 U < 130 U
N-Nitrosodiphenylamine µg/kg < 110 U < 120 U < 310 U < 140 U < 140 U < 90 U < 100 U < 130 U < 130 U < 100 U < 130 U
Pentachlorophenol µg/kg < 62 UJ < 69 U 240 J- < 81 U < 81 U < 54 UJ < 62 U < 77 UJ < 79 U < 62 U < 76 U
Pentachlorophenol (SIM Screen) µg/kg < 29 UJ 130 < 88 UJ < 38 U < 38 U < 25 UJ < 29 U < 36 UJ < 37 U < 29 U < 36 U
Phenol µg/kg < 100 UJ < 110 U < 300 UJ < 130 U < 130 U < 87 UJ < 100 U < 120 UJ < 130 U < 100 U < 120 U

06-PAHs by SIM
2-Methylnaphthalene µg/kg 4.6 J- < 0.55 UJ 5.7 J 4.0 J- < 0.66 UJ 0.89 J 0.82 J- 1.4 J- 0.96 J- < 0.52 UJ 1.9 J-
Acenaphthene µg/kg < 0.60 R < 0.60 UJ < 0.59 U < 0.73 UJ < 0.72 UJ < 0.54 U < 0.56 UJ < 0.70 UJ < 0.71 UJ < 0.57 UJ < 0.72 UJ
Acenaphthylene µg/kg < 0.42 R < 0.42 UJ < 0.41 U < 0.51 UJ < 0.50 UJ < 0.38 U < 0.39 UJ < 0.49 UJ < 0.50 UJ < 0.40 UJ < 0.51 UJ
Anthracene µg/kg < 0.51 R < 0.51 UJ < 0.50 U < 0.61 UJ < 0.60 UJ < 0.45 U < 0.47 UJ < 0.59 UJ < 0.59 UJ < 0.48 UJ < 0.61 UJ
Benzo(a)anthracene µg/kg < 0.39 R < 0.39 UJ < 0.38 U < 0.47 UJ < 0.46 UJ < 0.35 U < 0.36 UJ < 0.45 UJ < 0.46 UJ < 0.37 UJ < 0.47 UJ
Benzo(a)pyrene µg/kg < 0.51 R < 0.51 UJ < 0.50 U < 0.62 UJ < 0.61 UJ < 0.46 U < 0.48 UJ < 0.59 UJ < 0.60 UJ < 0.49 UJ < 0.61 UJ
Benzo(b)fluoranthene µg/kg < 0.65 R < 0.65 UJ < 0.63 U < 0.78 UJ < 0.77 UJ < 0.58 U < 0.60 UJ < 0.75 UJ < 0.76 UJ < 0.61 UJ < 0.78 UJ
Benzo(g,h,i)perylene µg/kg < 1.3 R < 1.3 UJ < 1.3 U < 1.6 UJ < 1.5 UJ < 1.1 U < 1.2 UJ < 1.5 UJ < 1.5 UJ < 1.2 UJ < 1.5 UJ
Benzo(k)fluoranthene µg/kg < 0.97 R < 0.97 UJ < 0.95 U < 1.2 UJ < 1.2 UJ < 0.87 U < 0.91 UJ < 1.1 UJ < 1.1 UJ < 0.93 UJ < 1.2 UJ
Chrysene µg/kg < 0.44 R < 0.45 UJ < 0.44 U < 0.54 UJ < 0.53 UJ < 0.40 U < 0.41 UJ < 0.52 UJ < 0.52 UJ < 0.42 UJ 0.74 J-
Dibenzo(a,h)anthracene µg/kg < 1.5 R < 1.5 UJ < 1.5 U < 1.9 UJ < 1.8 UJ < 1.4 U < 1.4 UJ < 1.8 UJ < 1.8 UJ < 1.5 UJ < 1.8 UJ
Fluoranthene µg/kg < 0.38 R < 0.38 UJ 0.59 J < 0.46 UJ < 0.45 UJ < 0.34 U < 0.35 UJ < 0.44 UJ < 0.44 UJ < 0.36 UJ 0.66 J-
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Table I-3
Analytical Results for Solids Samples - PRI-9 Smut Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Zinc mg/kg

05-SVOCs
1,1'-Biphenyl µg/kg
1,2,4,5-Tetrachlorobenzene µg/kg
2,3,4,6-Tetrachlorophenol µg/kg
2,4,5-Trichlorophenol µg/kg
2,4,6-Trichlorophenol µg/kg
2,4,6-Trichlorophenol (SIM Screen) µg/kg
2,2-Oxybis(1-chloropropane) µg/kg
2,4-Dichlorophenol µg/kg
2,4-Dimethylphenol µg/kg
2,4-Dinitrophenol µg/kg
2,4-Dinitrotoluene µg/kg
2,6-Dinitrotoluene µg/kg
2-Chloronaphthalene µg/kg
2-Chlorophenol µg/kg
2-Methylphenol µg/kg
2-Nitroaniline µg/kg
2-Nitrophenol µg/kg
3,3'-Dichlorobenzidine µg/kg
3-Nitroaniline µg/kg
4,6-Dinitro-2-methylphenol µg/kg
4-Bromophenyl-phenylether µg/kg
4-Chloro-3-methylphenol µg/kg
4-Chloroaniline µg/kg
4-Chlorophenyl-phenylether µg/kg
3 & 4 Methylphenol µg/kg
4-Nitroaniline µg/kg
4-Nitrophenol µg/kg
Acetophenone µg/kg
Benzaldehyde µg/kg
Benzylbutylphthalate µg/kg
Bis(2-chloroethoxy)methane µg/kg
bis(2-Chloroethyl) ether µg/kg
Bis(2-ethylhexyl)phthalate µg/kg
Carbazole µg/kg
Dibenzofuran µg/kg
Diethyl phthalate µg/kg
Dimethylphthalate µg/kg
Di-n-butylphthalate µg/kg
Di-n-octylphthalate µg/kg
Hexachlorobenzene µg/kg
Hexachlorobenzene (SIM Screen) µg/kg
Hexachlorobutadiene µg/kg
Hexachlorobutadiene (SIM Screen) µg/kg
Hexachlorocyclopentadiene µg/kg
Hexachloroethane µg/kg
Isophorone µg/kg
Nitrobenzene µg/kg
N-Nitrosodimethylamine µg/kg
n-Nitrosodimethylamine (SIM Screen) µg/kg
N-Nitroso-di-n-propylamine µg/kg
N-Nitrosodiphenylamine µg/kg
Pentachlorophenol µg/kg
Pentachlorophenol (SIM Screen) µg/kg
Phenol µg/kg

06-PAHs by SIM
2-Methylnaphthalene µg/kg
Acenaphthene µg/kg
Acenaphthylene µg/kg
Anthracene µg/kg
Benzo(a)anthracene µg/kg
Benzo(a)pyrene µg/kg
Benzo(b)fluoranthene µg/kg
Benzo(g,h,i)perylene µg/kg
Benzo(k)fluoranthene µg/kg
Chrysene µg/kg
Dibenzo(a,h)anthracene µg/kg
Fluoranthene µg/kg

PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9
PRI9-009 PRI9-010 PRI9-010 PRI9-011 PRI9-012 PRI9-013 PRI9-013 PRI9-014
07-Jan-14 07-Jan-14 07-Jan-14 06-Jan-14 20-Dec-13 20-Dec-13 20-Dec-13 20-Dec-13

N FINE N N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI9-009-SS01-010714 PRI9-010-SS01-010714 FINES PRI9-010-SS01-010714 PRI9-011-SS01-010614 PRI9-012-SS01-122013 PRI9-013-SS01-122013 FINES PRI9-013-SS01-122013 PRI9-014-SS01-122013
                

16 23 23 34 160 J 81 J 67 J- 180 J-

< 280 U < 190 U < 220 U < 230 U < 200 U < 180 U < 250 U < 270 U
< 44 U < 30 U < 35 U < 36 U < 32 U < 28 U < 39 U < 42 U
< 140 U < 94 UJ < 110 U < 110 U < 100 U < 88 U < 120 U < 130 U
< 140 U < 95 UJ < 110 U < 120 U < 100 U < 89 U < 130 U < 130 U
< 140 U < 96 UJ < 110 U < 120 U < 100 U < 90 U < 130 U < 140 U
< 7.5 U < 5.0 UJ < 5.9 U 7.1 J+ < 5.4 U < 4.7 U < 6.7 U 8.7 J
< 130 U < 90 UJ < 110 U < 110 U < 98 U < 85 U < 120 U < 130 U
< 150 U < 100 UJ < 120 U < 120 U < 110 U < 95 U < 130 U < 140 U
< 290 U < 190 UJ < 230 U < 230 U < 210 U < 180 U < 250 U < 270 U
< 370 U < 240 UJ < 290 U 340 J < 260 U < 230 U < 320 U < 340 U
< 150 U < 100 U < 120 U < 120 U < 110 U < 95 U < 130 U < 140 U
< 170 U < 110 U < 130 U < 140 U < 120 U < 110 U < 150 U < 160 U
< 140 U < 92 U < 110 U < 110 U < 100 U < 87 U < 120 U < 130 U
< 150 U < 100 UJ < 120 U < 120 U < 110 U < 94 U < 130 U < 140 U
< 99 U < 66 UJ < 78 U < 81 U < 72 U < 62 U < 88 U < 93 U
< 140 U < 96 U < 110 U < 120 U < 100 U < 90 U < 130 U < 140 U
< 140 U < 94 UJ < 110 U < 110 U < 100 U < 88 U < 120 U < 130 U
< 160 U < 110 UJ < 130 U < 130 U < 120 U < 100 UJ < 140 U < 150 U
< 290 UJ < 190 UJ < 230 UJ < 230 UJ < 210 UJ < 180 UJ < 250 UJ < 270 UJ
< 140 U < 92 UJ < 110 U < 110 U < 100 U < 87 U < 120 U < 130 U
< 150 U < 97 U < 110 U < 120 U < 110 U < 91 U < 130 U < 140 U
< 160 U < 100 UJ < 120 U < 130 U < 110 U < 99 U < 140 U < 150 U
< 99 UJ < 66 UJ < 78 UJ < 81 UJ < 72 UJ < 62 UJ < 88 UJ < 93 UJ
< 160 U < 110 U < 130 U < 130 U < 120 U < 100 U < 140 U < 150 U
< 560 U < 380 UJ < 440 U < 460 U < 410 U < 350 U < 500 U < 530 U
< 150 U < 100 U < 120 U < 120 U < 110 U < 94 U < 130 U < 140 U
< 480 U < 320 UJ < 380 U < 390 U < 350 U < 300 U < 420 U < 450 U

55 J 120 J 38 J < 35 U < 31 U 170 J < 38 U < 40 U
< 280 U 230 J < 220 U < 230 U < 200 U < 180 U < 250 U < 270 U
< 160 U < 110 U < 130 U < 130 U < 120 U < 100 U < 140 U < 150 U
< 150 U < 100 U < 120 U < 120 U < 110 U < 94 U < 130 U < 140 U
< 140 U < 92 U < 110 U < 110 U < 100 U < 87 U < 120 U < 130 U
< 170 U 130 J < 130 U < 140 U < 120 U < 110 U < 150 U < 160 U
< 160 U < 110 U < 130 U < 130 U < 120 U < 100 U < 140 U < 150 U
< 150 U < 98 U < 120 U < 120 U < 110 U < 92 U < 130 U < 140 U
< 150 U < 100 U < 120 U < 130 U < 110 U < 96 U < 140 U < 140 U
< 150 U < 99 U < 120 U < 120 U < 110 U < 93 U < 130 U < 140 U
< 170 U < 110 U < 130 U < 140 U < 120 U < 100 U < 150 U < 160 U
< 170 U < 110 U 140 J < 140 U < 120 U < 100 U < 150 U < 160 U
< 150 U < 100 U < 120 U < 120 U < 110 U 580 320 J < 140 U

17 J 87 J 48 9.4 J 12 J 400 240 18 J
< 140 U < 94 U < 110 U < 110 U < 100 U < 88 U < 120 U < 130 U
< 6.3 U < 4.2 U < 5.0 U < 5.2 U < 4.6 U < 4.0 U < 5.6 U < 5.9 U
< 110 U < 71 U < 84 U < 87 U < 77 U < 66 U < 94 U < 100 U
< 140 U < 92 U < 110 U < 110 U < 100 U < 87 U < 120 U < 130 U
< 160 U < 110 U < 130 U < 130 U < 120 U < 100 U < 140 U < 150 U
< 130 U < 87 U < 100 U < 110 U < 94 U < 81 U < 120 U < 120 U
< 160 U < 110 U < 130 U < 130 U < 120 U < 100 U < 150 U < 150 U
< 160 UJ < 110 U < 130 UJ < 130 U < 120 U < 100 U < 150 U < 150 U
< 140 U < 96 U < 110 U < 120 U < 100 U < 90 U < 130 U < 140 U
< 150 U < 98 U < 120 U < 120 U < 110 U < 92 U < 130 U < 140 U
< 87 U < 58 UJ < 69 U 280 J < 63 U < 55 U < 77 U < 82 U
< 41 U < 27 UJ < 32 U 520 < 30 U < 26 U < 36 U < 39 U
< 140 U < 95 UJ < 110 U < 120 U < 100 U < 89 U < 130 U < 130 U

1.9 J- 2.5 J 1.5 J- < 0.56 UJ < 0.48 U 9.5 6.0 J 2.5 J
< 0.78 UJ 1.1 J < 0.60 UJ < 0.62 UJ < 0.52 U < 0.52 U < 0.69 U < 0.73 U
< 0.55 UJ < 0.38 U < 0.42 UJ < 0.43 UJ < 0.37 U < 0.37 U < 0.48 U < 0.51 U
< 0.66 UJ < 0.46 U < 0.50 UJ < 0.52 UJ < 0.44 U < 0.44 U < 0.58 U < 0.61 U
< 0.50 UJ < 0.35 U < 0.38 UJ < 0.40 UJ < 0.34 U < 0.34 U < 0.44 U < 0.47 U
< 0.66 UJ < 0.46 U < 0.51 UJ < 0.52 UJ < 0.45 U < 0.44 U < 0.58 U < 0.62 U
< 0.84 UJ < 0.59 U < 0.64 UJ < 0.66 UJ < 0.56 U < 0.56 U < 0.74 U < 0.78 U
< 1.7 UJ < 1.2 U < 1.3 UJ < 1.3 UJ < 1.1 U < 1.1 U < 1.5 U < 1.6 U
< 1.3 UJ < 0.88 U < 0.96 UJ < 1.0 UJ < 0.85 U < 0.84 U < 1.1 U < 1.2 U

< 0.58 UJ < 0.40 U < 0.44 UJ 0.57 J- < 0.39 U < 0.38 U < 0.51 U < 0.54 U
< 2.0 UJ < 1.4 U < 1.5 UJ < 1.6 UJ < 1.3 U < 1.3 U < 1.8 U < 1.9 U
0.56 J- 1.3 J < 0.37 UJ < 0.38 UJ < 0.33 U 0.59 J < 0.43 U < 0.45 U
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Table I-3
Analytical Results for Solids Samples - PRI-9 Smut Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9
PRI9-001 PRI9-001 PRI9-002 PRI9-002 PRI9-003 PRI9-004 PRI9-004 PRI9-005 PRI9-006 PRI9-007 PRI9-008
06-Jan-14 06-Jan-14 06-Jan-14 06-Jan-14 06-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14 07-Jan-14

FINE N FINE N N FINE N N N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI9-001-SS01-010614 FINES PRI9-001-SS01-010614 PRI9-002-SS01-010614 FINES PRI9-002-SS01-010614 PRI9-003-SS01-010614 PRI9-004-SS01-010714 FINES PRI9-004-SS01-010714 PRI9-005-SS01-010714 PRI9-006-SS01-010714 PRI9-007-SS01-010714 PRI9-008-SS01-010714
Analyte Unit                       

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Fluorene µg/kg 0.78 J- < 0.63 UJ < 0.61 U < 0.76 UJ < 0.75 UJ < 0.56 U < 0.58 UJ < 0.73 UJ < 0.74 UJ < 0.60 UJ < 0.75 UJ
Indeno(1,2,3-cd)pyrene µg/kg < 0.61 R < 0.61 UJ < 0.60 U < 0.74 UJ < 0.73 UJ < 0.55 U < 0.57 UJ < 0.71 UJ < 0.72 UJ < 0.58 UJ < 0.74 UJ
Naphthalene µg/kg 10 J- 0.73 J- 5.1 J 2.7 J- 0.85 J- 0.84 J 0.72 J- 2.2 J- 1.8 J- 0.43 J- 0.92 J-
Phenanthrene µg/kg 0.90 J < 0.45 UJ 2.5 J 1.2 J- < 0.53 UJ 1.1 J 0.55 J- < 0.52 UJ < 0.53 UJ 0.58 J- 4.8 J-
Pyrene µg/kg < 0.45 R < 0.45 UJ 0.70 J < 0.54 UJ < 0.53 UJ < 0.40 U < 0.42 UJ < 0.52 UJ < 0.53 UJ < 0.43 UJ 0.88 J-
Low Molecular Weight PAH (ND=0) µg/kg 16 0.73 13 7.9 0.85 2.8 2.1 3.6 2.8 1.0 7.6 
Low Molecular Weight PAH (ND=1/2DL) µg/kg 17 2.3 14 9.2 2.7 3.8 3.1 5.1 4.3 2.3 8.9 
High Molecular Weight PAH (ND=0) µg/kg < 1.5 U < 1.5 U 1.3 < 1.9 U < 1.8 U < 1.4 U < 1.4 U < 1.8 U < 1.8 U < 1.5 U 2.3 
High Molecular Weight PAH (ND=1/2DL) µg/kg < 3.6 U < 3.6 U 4.4 < 4.4 U < 4.3 U < 3.2 U < 3.4 U < 4.2 U < 4.2 U < 3.4 U 5.8 

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg < 140 U < 150 U < 130 U < 120 U < 120 U < 160 U < 25 U < 61 U
Total Organic Carbon g/kg 50 44 < 1.7 U < 1.7 U < 1.7 U < 1.7 U 5.2 J 5.9 
pH pH units 9.02 9.08 9.48 9.15 9.50 9.13 9.12 9.18 
Cyanide, Total mg/kg 0.62 J 0.77 1.0 < 0.25 U < 0.33 U < 0.33 U < 0.25 U < 0.31 U
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Table I-3
Analytical Results for Solids Samples - PRI-9 Smut Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Fluorene µg/kg
Indeno(1,2,3-cd)pyrene µg/kg
Naphthalene µg/kg
Phenanthrene µg/kg
Pyrene µg/kg
Low Molecular Weight PAH (ND=0) µg/kg
Low Molecular Weight PAH (ND=1/2DL) µg/kg
High Molecular Weight PAH (ND=0) µg/kg
High Molecular Weight PAH (ND=1/2DL) µg/kg

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg
Total Organic Carbon g/kg
pH pH units
Cyanide, Total mg/kg

PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9 PRI-9
PRI9-009 PRI9-010 PRI9-010 PRI9-011 PRI9-012 PRI9-013 PRI9-013 PRI9-014
07-Jan-14 07-Jan-14 07-Jan-14 06-Jan-14 20-Dec-13 20-Dec-13 20-Dec-13 20-Dec-13

N FINE N N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI9-009-SS01-010714 PRI9-010-SS01-010714 FINES PRI9-010-SS01-010714 PRI9-011-SS01-010614 PRI9-012-SS01-122013 PRI9-013-SS01-122013 FINES PRI9-013-SS01-122013 PRI9-014-SS01-122013
                

< 0.81 UJ 0.74 J < 0.62 UJ < 0.64 UJ < 0.55 U 0.69 J < 0.72 U < 0.76 U
< 0.80 UJ < 0.56 U < 0.61 UJ < 0.63 UJ < 0.53 U < 0.53 U < 0.70 U < 0.74 U

1.7 J- 2.6 J 1.6 J- < 0.40 UJ < 0.34 U 5.2 J 3.3 J 1.3 J
2.7 J- 8.3 2.8 J- 1.2 J- < 0.45 U < 3.4 U < 0.99 U < 2.6 U
0.67 J- 1.6 J < 0.44 UJ < 0.46 UJ < 0.39 U 0.41 J < 0.51 U < 0.54 U

6.3 15 5.9 1.2 < 0.55 U 15 9.3 3.8 
7.7 16 7.0 2.8 < 1.6 U 18 11 6.4 
1.2 2.9 < 1.5 U 0.57 < 1.3 U 1.0 < 1.8 U < 1.9 U
5.4 5.8 < 3.6 U 4.0 < 3.1 U 3.7 < 4.2 U < 4.4 U

< 140 U < 110 U < 270 U < 24 U < 60 U < 130 U
16 J 7.6 < 1.7 U < 2.3 U 11 J < 1.7 UJ
9.65 9.58 8.86 9.34 9.90 9.52 

< 0.34 U < 0.29 U < 0.29 U 0.26 J < 0.32 U < 0.33 U

Notes:
< = Compound not detected. Reportable detection limit shown. in = inches pg/g = picogram per gram (1 pg/g = 0.001 µg/kg)
µg/kg = micrograms per kilogram mg/kg = milligrams per kilogram pH units = pH units
Empty cells = Not analyzed N = Normal Environmental Sample SIM = Selected ion monitoring 
FINE = Fines Portion (Sieved) of Normal Sample OCDD = Octachlorodibenzo-p-dioxin SVOC = Semi-volatile organic compound
g/kg = grams per kilogram OCDF = Octachlorodienzofuran TCDD = Tetrachlorodibenzodioxin
HpCDD = Heptachlorodibenzo-p-dioxin PAH = Polycyclic aromatic hydrocarbon TCDF = Tetrachlorodienzofuran
HpCDF = Heptachlorodibenzofuran PCB = Polychlorinated biphenyl TEQ = Toxicity equivalence 
HxCDD = Hexachlorodibenzo-p-dioxin PeCDD = Pentachlorodibenzo-p-dioxin VOC = Volatile organic compound
HxCDF = Hexachlorodienzofuran PeCDF = Pentachlorodienzofuran

Qualifiers - Organic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample
J+ = The result is an estimated quantity, biased high. The associated numerical value is the approximate concentration of the analyte in the sample
J- = The result is an estimated quantity, biased low. The associated numerical value is the approximate concentration of the analyte in the sample
R = The sample result is rejected and unusable due to serious deficiencies in meeting quality control criteria. The analyte may or may not be present in the sample
U = Compound was analyzed for, but not detected. The associated numerical value is the reporting limit
UJ = The nondetected analyte was qualified as estimated at the sample quantitation limit. The reported sample quantitation limit is approximate and may be inaccurate or imprecise
UJQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration, value is an estimate
UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration
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Table I-4
Analytical Results for Solids Samples -
PRI-10 Barium Sulfate Area
Soil Summary Table
US Magnesium, LLC Facility
Rowley, Utah

PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10
PRI10-001 PRI10-002 PRI10-003 PRI10-004 PRI10-005 PRI10-006 PRI10-006 PRI10-007 PRI10-007 PRI10-008 PRI10-008 PRI10-008
12-Dec-13 12-Dec-13 12-Dec-13 12-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 17-Dec-13 17-Dec-13 05-May-14

N N N N N FINE N FINE N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET

PRI10-001-SS01-121213 PRI10-002-SS01-121213 PRI10-003-SS01-121213 PRI10-004-SS01-121213 PRI10-005-SS01-121313 PRI10-006-SS01-121313 FINES PRI10-006-SS01-121313 PRI10-007-SS01-121313 FINES PRI10-007-SS01-121313 PRI10-008-SS01-121713 FINES PRI10-008-SS01-121713 PRI10-008-SB01-0.5-050514
Analyte Unit                         

01-Dioxins and Furans
2,3,7,8-TCDD pg/g < 0.055 U < 0.39 UJ < 0.065 U < 0.072 U < 0.030 U < 0.018 U < 0.066 U < 0.021 U < 0.15 UJ < 0.018 U < 0.032 U < 0.13 U
1,2,3,7,8-PeCDD pg/g < 0.10 U < 0.75 UJ < 0.098 U < 0.11 U < 0.056 U < 0.034 U < 0.13 U < 0.030 U < 0.21 UJ 0.061 J < 0.093 U < 0.21 U
1,2,3,4,7,8-HxCDD pg/g < 0.082 U < 1.0 UJ < 0.073 U < 0.16 U < 0.069 U < 0.046 U < 0.16 U < 0.041 U < 0.39 U < 0.046 U < 0.091 U < 0.46 U
1,2,3,6,7,8-HxCDD pg/g < 0.081 U < 1.0 UJ < 0.071 U < 0.29 UQ < 0.049 U < 0.032 U < 0.15 U < 0.094 UQ < 0.38 U 0.23 J < 0.064 U 0.70 J
1,2,3,7,8,9-HxCDD pg/g < 0.070 U < 0.89 UJ < 0.062 U < 0.14 U < 0.050 U < 0.033 U < 0.13 U < 0.030 U < 0.33 U 0.16 J < 0.066 U < 0.71 UQ
1,2,3,4,6,7,8-HpCDD pg/g < 0.22 UQ 1.3 J < 0.2 UQ 1.9 J 0.43 J 0.31 J 0.30 J 0.79 J 1.8 J 0.91 J 0.48 J 5.1 J
OCDD pg/g < 0.99 U < 5.5 UJQ < 0.6 UQ < 4.8 UQ 1.8 J 0.92 J < 0.87 U 2.3 J < 6 UJQ 3.8 J 1.8 J 18 
2,3,7,8-TCDF pg/g < 0.085 U < 1.2 UJQ < 0.11 U 1.1 J 0.29 J < 0.29 UQ < 0.27 UQ 0.57 J 0.87 J 0.79 J 0.58 J 1.1 J
1,2,3,7,8-PeCDF pg/g < 0.16 U < 1.3 UJ < 0.15 U 2.3 J 0.27 J 0.26 J < 0.19 U < 0.38 UQ < 1.4 UJ 0.72 J 0.65 J 2.1 J
2,3,4,7,8-PeCDF pg/g < 0.17 U < 1.3 UJ < 0.15 U 1.3 J 0.16 J 0.12 J < 0.19 U 0.28 J < 1.4 UJ 0.50 J < 0.33 U 1.4 J
1,2,3,4,7,8-HxCDF pg/g < 0.16 UQ < 1.8 UJ < 0.2 U 5.5 J 1.1 J 0.66 J 0.59 J 1.6 J 3.8 J 2.3 J < 1.9 U 4.9 J
1,2,3,6,7,8-HxCDF pg/g 0.15 J < 1.6 UJ 0.18 J 5.2 J < 0.84 UQ 0.39 J 0.44 J 1.0 J < 2.6 UJQ 1.7 J 1.4 J 2.9 J
1,2,3,7,8,9-HxCDF pg/g < 0.082 U < 1.8 UJ < 0.079 U < 0.39 UQ < 0.058 U < 0.035 U < 0.082 U < 0.36 UQ < 0.97 UJ 0.29 J < 0.14 UQ < 0.28 U
2,3,4,6,7,8-HxCDF pg/g < 0.077 U < 1.7 UJ < 0.074 U 1.3 J 0.38 J < 0.38 UQ 0.32 J 0.91 J < 0.92 UJ 0.81 J 0.72 J 1.3 J
1,2,3,4,6,7,8-HpCDF pg/g 1.1 J < 3.4 UJQ 0.57 J 38 6.3 < 2.4 UQ 2.5 J 9.5 18 J 16 < 10 U 27 
1,2,3,4,7,8,9-HpCDF pg/g < 0.086 U < 0.63 UJQ 0.12 J 10 1.1 J 0.27 J < 0.41 UQ 1.8 J < 3.3 UJQ 2.8 J 1.9 J 6.5 
OCDF pg/g 12 22 J 6.3 J 310 64 37 26 110 250 J 240 130 630 
Calculated TEQ (ND=0), Mammalian pg/g 0.030 0.020 0.027 2.4 0.33 0.17 0.17 0.65 0.74 1.1 0.38 2.2 
Calculated TEQ (ND=1/2 DL), Mammalian pg/g 0.18 1.4 0.19 2.5 0.44 0.28 0.37 0.73 1.5 1.2 0.66 2.6 
Calculated TEQ (ND=0), Avian pg/g 0.027 0.0035 0.026 4.3 0.71 35 0.16 90 1.7 89 1.0 77 
Calculated TEQ (ND=1/2 DL), Avian pg/g 13 16 13 18 14 36 15 91 16 89 14 77 

02-PCBs
PCB-81 pg/g < 0.42 U < 0.55 U < 0.37 U < 0.50 U < 0.26 U < 0.78 U < 0.50 U < 0.42 U < 0.95 UJ < 1.6 U < 0.12 U < 0.85 U
PCB-77 pg/g < 0.42 U < 0.55 U < 0.39 U < 2.6 UQ < 0.33 UQ < 0.76 U < 0.53 U 0.95 J 2.4 J < 2 UQ 1.1 J 7.5 
PCB-105 pg/g < 0.21 U < 0.45 U < 0.29 U 10 < 0.77 UQ 1.6 J 1.2 J < 2.8 UQ < 6.2 UJQ < 4.8 UQ 0.95 J 93 
PCB-114 pg/g < 0.20 U < 0.44 U < 0.27 U 0.55 J < 0.18 U < 0.47 U < 0.36 U < 0.36 U < 0.90 UJ < 1.2 U < 0.10 U 5.6 
PCB-118 pg/g 0.76 J < 0.74 UQ 0.55 J 16 1.7 J < 2.8 U < 2.3 UQ 5.6 13 J 11 1.9 J 150 
PCB-123 pg/g < 0.20 U < 0.44 U < 0.26 U < 0.47 U < 0.17 U < 0.44 U < 0.36 U < 0.35 U < 0.89 UJ < 1.1 UQ < 0.12 UQ 4.2 
PCB-126 pg/g < 0.23 U < 0.49 U < 0.33 U < 0.59 U < 0.21 U < 0.55 U < 0.43 U < 0.46 U < 1.1 UJ < 1.5 U 0.28 J < 2.7 U
PCB-156 & 157 pg/g < 0.20 U < 0.29 U < 0.28 U 3.4 J 0.59 J < 0.42 UQ < 0.37 UQ < 0.85 UQ 3.2 J 3.4 J 0.54 J 24 
PCB-167 pg/g < 0.15 U < 0.22 U < 0.21 U 1.2 J < 0.14 U < 0.27 U < 0.26 U < 0.33 U 1.5 J 1.2 J 0.32 J 7.5 
PCB-169 pg/g < 0.17 U < 0.29 U < 0.27 U < 0.40 U < 0.17 U < 0.38 U < 0.30 U < 0.47 U < 0.97 UJ < 1.1 U < 0.18 UQ < 0.67 U
PCB-189 pg/g < 0.52 UQ < 0.51 U < 0.34 U 1.6 J < 0.23 U < 0.61 U < 0.55 UQ < 0.40 U 3.0 J < 1.3 U < 0.13 UQ 2.4 
Monochlorobiphenyls, Total pg/g 2.3 J 2.8 J 6.0 J 2.5 J 5.1 J 1.6 J 2.6 J 1.2 J 3.8 J 27 J 9.3 J 4.1 J
Dichlorobiphenyls, Total pg/g < 5.3 U 20 J < 6.2 U 21 J 9.2 J < 24 U 13 J 31 J 24 J 46 J 20 J 13 J
Trichlorobiphenyls, Total pg/g 2.1 J 49 J 2.5 J 12 J 2.3 J 19 J 6.0 J 13 J 11 J 52 J 5.6 J 51 J
Tetrachlorobiphenyls, Total pg/g 1.6 J 8.4 J 2.2 J 27 J 5.4 J 17 J 6.7 J 22 J 30 J 56 J 8.3 J 280 
Pentachlorobiphenyls, Total pg/g 4.0 J 1.3 J 1.3 J 84 J 6.2 J 18 J 14 J 30 J 71 J 80 J 12 J 740 
Hexachlorobiphenyls, Total pg/g 3.6 J < 0.49 U 1.9 J 65 J 6.5 J 16 J 9.9 J 32 J 68 J 54 J 12 J 410 
Heptachlorobiphenyls, Total pg/g 3.3 J < 0.51 U 1.5 J 52 J 6.1 J 14 J 9.3 J 25 J 60 J 26 J 13 J 120 J
Octachlorobiphenyls, Total pg/g 3.3 J < 0.25 U < 0.26 U 95 J 13 J 14 J 12 J 30 J 100 J 39 J 25 J 120 J
Nonachlorobiphenyls, Total pg/g 9.9 J 3.3 J 2.5 J 250 37 J 25 J 27 J 64 J 300 J 100 J 78 J 310 
Decachlorobiphenyl (PCB-209) pg/g 65 31 20 J 2,500 J 220 230 210 480 2,300 J 700 570 11,000 J
Total PCBs pg/g 95 J 120 J 38 J 3,100 310 350 310 730 3,000 1,200 750 13,000 

03- Metals
Total Aluminum mg/kg 7,200 14,000 12,000 10,000 5,600 12,000 9,300 14,000 13,000 12,000 14,000 10,000 
Total Antimony mg/kg < 0.31 UJ 0.56 J- 0.49 J- < 0.4 UJ < 0.29 UJ < 0.37 UJ < 0.45 UJ 0.48 J- < 0.44 UJ 0.29 J- 0.45 J- < 0.27 UJ
Total Arsenic mg/kg 8.1 13 9.2 9.7 6.9 9.1 9.5 10 9.9 6.8 7.2 6.0 
Total Barium mg/kg 210 350 340 390 190 250 270 270 330 160 340 750 
Total Beryllium mg/kg 0.29 0.77 0.65 0.85 0.23 J 0.59 0.85 0.80 0.83 0.47 0.58 1.0 
Total Cadmium mg/kg 0.17 J 0.20 J 0.27 0.30 0.12 J 0.27 0.24 J 0.29 0.32 0.25 0.26 0.21 J
Total Calcium mg/kg 160,000 100,000 120,000 140,000 230,000 110,000 150,000 99,000 110,000 89,000 99,000 130,000 J
Total Chromium mg/kg 7.3 17 16 15 6.6 12 12 16 18 12 14 12 
Total Cobalt mg/kg 2.7 6.6 5.8 4.7 2.6 4.4 3.9 6.0 6.0 4.0 5.1 3.7 
Total Copper mg/kg 6.5 15 13 13 5.6 27 10 36 15 18 12 15 
Total Iron mg/kg 7,200 16,000 14,000 11,000 4,400 11,000 10,000 16,000 17,000 11,000 13,000 11,000 J
Total Lead mg/kg 5.6 J 11 9.7 11 4.7 J 7.2 9.2 11 12 7.2 J 11 J 16 
Total Magnesium mg/kg 20,000 J- 22,000 J- 23,000 J- 24,000 J- 33,000 40,000 39,000 J- 30,000 29,000 J- 32,000 27,000 42,000 J
Total Manganese mg/kg 170 260 370 360 220 330 280 380 370 260 250 300 
Total Mercury mg/kg < 0.010 U 0.020 J < 0.0091 U 0.017 J 0.011 J 0.0092 J 0.022 J 0.011 J 0.020 J 0.010 J < 0.011 U 0.016 J+

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth
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Table I-4
Analytical Results for Solids Samples -
PRI-10 Barium Sulfate Area
Soil Summary Table
US Magnesium, LLC Facility
Rowley, Utah

Analyte Unit

01-Dioxins and Furans
2,3,7,8-TCDD pg/g
1,2,3,7,8-PeCDD pg/g
1,2,3,4,7,8-HxCDD pg/g
1,2,3,6,7,8-HxCDD pg/g
1,2,3,7,8,9-HxCDD pg/g
1,2,3,4,6,7,8-HpCDD pg/g
OCDD pg/g
2,3,7,8-TCDF pg/g
1,2,3,7,8-PeCDF pg/g
2,3,4,7,8-PeCDF pg/g
1,2,3,4,7,8-HxCDF pg/g
1,2,3,6,7,8-HxCDF pg/g
1,2,3,7,8,9-HxCDF pg/g
2,3,4,6,7,8-HxCDF pg/g
1,2,3,4,6,7,8-HpCDF pg/g
1,2,3,4,7,8,9-HpCDF pg/g
OCDF pg/g
Calculated TEQ (ND=0), Mammalian pg/g
Calculated TEQ (ND=1/2 DL), Mammalian pg/g
Calculated TEQ (ND=0), Avian pg/g
Calculated TEQ (ND=1/2 DL), Avian pg/g

02-PCBs
PCB-81 pg/g
PCB-77 pg/g
PCB-105 pg/g
PCB-114 pg/g
PCB-118 pg/g
PCB-123 pg/g
PCB-126 pg/g
PCB-156 & 157 pg/g
PCB-167 pg/g
PCB-169 pg/g
PCB-189 pg/g
Monochlorobiphenyls, Total pg/g
Dichlorobiphenyls, Total pg/g
Trichlorobiphenyls, Total pg/g
Tetrachlorobiphenyls, Total pg/g
Pentachlorobiphenyls, Total pg/g
Hexachlorobiphenyls, Total pg/g
Heptachlorobiphenyls, Total pg/g
Octachlorobiphenyls, Total pg/g
Nonachlorobiphenyls, Total pg/g
Decachlorobiphenyl (PCB-209) pg/g
Total PCBs pg/g

03- Metals
Total Aluminum mg/kg
Total Antimony mg/kg
Total Arsenic mg/kg
Total Barium mg/kg
Total Beryllium mg/kg
Total Cadmium mg/kg
Total Calcium mg/kg
Total Chromium mg/kg
Total Cobalt mg/kg
Total Copper mg/kg
Total Iron mg/kg
Total Lead mg/kg
Total Magnesium mg/kg
Total Manganese mg/kg
Total Mercury mg/kg

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10
PRI10-008 PRI10-008 PRI10-008 PRI10-008 PRI10-009 PRI10-009 PRI10-010 PRI10-011 PRI10-012 PRI10-012 PRI10-013 PRI10-014
05-May-14 05-May-14 05-May-14 05-May-14 13-Dec-13 13-Dec-13 17-Dec-13 17-Dec-13 16-Dec-13 16-Dec-13 12-Dec-13 16-Dec-13

N N N N FINE N N N FINE N N N
2 - 4 FEET 4 - 6 FEET 6 - 8 FEET 8 - 9 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI10-008-SB02-2-050514 PRI10-008-SB03-4-050514 PRI10-008-SB04-6-050514 PRI10-008-SB05-8-050514 PRI10-009-SS01-121313 FINES PRI10-009-SS01-121313 PRI10-010-SS01-121713 PRI10-011-SS01-121713 PRI10-012-SS01-121613 FINES PRI10-012-SS01-121613 PRI10-013-SS01-121213 PRI10-014-SS01-121613
                        

< 0.13 U < 0.10 U < 0.099 U < 0.14 U < 0.018 U < 0.018 U < 0.028 U < 0.029 U < 0.022 U < 0.12 U < 0.077 U < 0.10 U
< 0.23 U < 0.25 U < 0.20 U < 0.46 UQ < 0.026 U < 0.036 U < 0.049 U < 0.057 U < 0.036 U < 0.15 U < 0.30 U < 0.25 U
< 0.44 U < 0.12 U < 0.14 U < 0.42 UQ < 0.048 U < 0.050 U < 0.11 U < 0.058 U 0.089 J < 0.17 U < 0.24 U < 0.11 U
< 0.37 U < 0.099 U < 0.12 U 2.9 J < 0.034 U < 0.035 U < 0.075 U < 0.041 U < 0.26 UQ < 0.13 U < 0.24 U 0.21 J
< 0.36 U < 0.095 U < 0.12 U 3.0 J < 0.035 U < 0.036 U < 0.078 U < 0.042 U 0.30 J < 0.13 U < 0.21 U 0.17 J

< 0.48 UQ < 0.081 U < 0.11 U 18 < 0.32 UQ 0.36 J < 0.52 UQ 0.82 J 1.3 J 1.0 J 1.7 J 1.4 J
1.9 J 0.28 J 0.32 J 67 1.3 J 1.5 J 5.3 J 2.0 J 5.6 J 3.9 J 6.0 J 8.9 J

0.23 J < 0.086 U < 0.089 U 3.0 0.43 J 0.41 J < 0.24 U < 0.24 U 0.74 J < 0.74 UQ < 0.68 UQ 0.49 J
< 0.21 U < 0.19 U < 0.18 U 6.7 J < 0.31 UQ 0.44 J < 0.29 UQ 0.22 J 1.1 J 0.76 J 0.82 J 0.65 J
< 0.22 U < 0.20 U < 0.19 U 3.6 J 0.17 J 0.17 J < 0.086 U < 0.13 U 0.80 J < 0.54 UQ < 0.42 UQ 0.50 J

0.56 J < 0.055 U < 0.057 U 13 0.85 J 0.86 J < 0.44 UQ < 0.57 U 3.1 J 2.5 J < 1.8 UQ 1.3 J
0.41 J < 0.049 U < 0.050 U 7.7 < 0.57 UQ < 0.5 UQ < 0.23 UQ < 0.29 UQ < 2.2 UQ 1.4 J < 1.1 UQ 0.90 J

< 0.079 U < 0.058 U < 0.059 U < 0.62 UQ < 0.1 UQ < 0.11 UQ < 0.044 U < 0.041 U 0.21 J < 0.18 U < 0.37 U < 0.13 UQ
< 0.12 UQ < 0.054 U < 0.055 U 3.1 J 0.52 J 0.48 J < 0.040 U < 0.27 UQ 1.1 J 0.60 J < 0.52 UQ < 0.39 UQ
< 2.4 UQ < 0.2 UQ 0.18 J 78 4.6 J 4.8 J < 1.8 U < 2.9 U 23 16 9.2 6.7 

0.77 J < 0.086 U < 0.083 U 21 0.80 J 0.86 J < 0.27 UQ 0.42 J 4.0 J 3.5 J < 1.7 UQ < 1.1 UQ
54 3.0 J 1.0 J 2,000 72 52 < 16 U 39 270 250 140 75 

0.15 0.0010 0.0022 6.4 0.31 0.32 0.061 0.032 1.2 0.75 0.18 0.58 
0.49 0.28 0.24 7.2 0.41 0.39 0.19 0.19 1.4 1.1 0.74 0.82 
0.34 0.00035 0.0019 110 51 0.82 0.10 0.11 120 78 0.49 1.5 
15 14 16 110 51 14 14 14 120 79 15 15 

< 0.55 U < 0.63 U < 0.46 U < 2.9 U < 0.56 U < 0.19 U < 0.11 U < 0.11 U < 0.32 U < 0.22 U < 0.58 U < 0.38 U
< 0.58 U < 0.67 U < 0.49 U 25 < 0.56 U < 0.6 UQ 0.54 J 0.80 J < 2.1 UQ 1.9 J 3.0 0.81 J

7.8 < 0.52 U < 0.29 U 320 1.5 J 0.77 J 0.83 J 1.4 J 7.3 3.9 19 < 2.4 U
< 0.57 U < 0.47 U < 0.27 U 18 < 0.41 U < 0.16 U < 0.24 UQ < 0.088 U < 0.49 UQ < 0.27 U 0.84 J < 0.30 U

13 1.8 J < 0.27 U 520 < 3.4 U < 1.4 U 1.4 J 3.0 14 6.5 32 < 3.7 U
< 0.55 U < 0.48 U < 0.27 U 12 < 0.38 U < 0.15 U < 0.099 U < 0.091 U < 0.39 U < 0.28 U < 0.79 UQ < 0.30 U
< 0.79 U < 0.65 U < 0.36 U < 8.8 U < 0.52 U < 0.19 U 0.47 J < 0.12 UQ 0.51 J < 0.49 UQ < 0.63 U < 0.37 U

2.2 J < 0.30 U < 0.26 U 83 < 0.35 U 0.33 J 0.63 J < 0.49 UQ 2.1 J 1.3 J 5.6 < 0.64 UQ
0.50 J < 0.23 U < 0.20 U 27 < 0.27 U < 0.17 UQ 0.33 J 0.29 J < 0.68 UQ 0.45 J 1.7 J < 0.35 U

< 0.37 U < 0.35 U < 0.29 U < 2.4 U < 0.39 U < 0.17 U 0.40 J < 0.050 U < 0.16 U < 0.19 U < 0.37 U < 0.42 U
< 0.80 U < 0.48 U < 0.37 U 7.7 < 0.69 U < 0.26 U < 0.44 UQ < 0.14 UQ < 0.24 U < 0.43 UQ < 0.55 U < 0.47 U

4.1 J 3.0 J 4.2 J 12 J < 0.66 U 4.2 J 9.7 J 8.8 J 22 J 4.8 J 5.2 J 3.4 J
< 7.7 U < 5.4 U < 7.4 U 37 J 32 J 13 J 7.0 J 8.3 J 80 J 23 J 8.6 J 7.0 J

2.7 J 1.7 J < 0.99 U 180 J 13 J 5.1 J 4.6 J 7.4 J 46 J 12 J 34 J 4.2 J
27 J 7.4 J 2.4 J 1,100 20 J 5.1 J 7.4 J 11 J 58 J 21 J 74 J 7.0 J
63 J 11 J 1.4 J 2,700 23 J 9.7 J 8.7 J 19 J 110 J 40 J 180 J 20 J
33 J 4.2 J 0.67 J 1,400 29 J 9.0 J 7.6 J 15 J 64 J 24 J 110 J 18 J
6.6 J 48 J 0.28 J 430 J 30 J 9.6 J 4.9 J 12 J 45 J 25 J 43 J 11 J
8.5 J < 0.39 U < 0.33 U 410 J 17 J 15 J 5.8 J 14 J 60 J 41 J 50 J 18 J
28 J 0.74 J < 0.31 U 1,100 32 J 38 J 13 J 33 J 140 J 100 J 100 J 44 J
850 46 10 J 34,000 J 290 220 J+ 93 260 1,200 1,000 1,200 290 

1,000 120 J 19 J 42,000 490 330 160 J 390 1,800 1,300 1,800 430 

4,100 460 2,500 6,300 11,000 10,000 13,000 17,000 12,000 9,000 9,400 9,700 
< 0.19 UJ < 0.18 UJ < 0.2 UJ < 0.2 UJ < 0.36 UJ < 0.33 UJ 0.44 J- 0.53 J- 0.31 J- < 0.25 UJ < 0.36 UJ < 0.31 UJ

4.5 2.0 2.9 2.8 7.6 7.3 9.5 8.6 6.6 6.3 6.2 6.2 
290 310 120 4,000 200 250 330 300 270 350 910 300 
0.22 0.026 J 0.087 J 7.4 0.58 0.46 0.71 0.70 0.88 0.55 1.2 0.48 

0.090 J < 0.091 U 0.27 0.15 J 0.29 0.26 0.34 0.28 0.28 0.23 0.25 0.25 
280,000 J 320,000 J 190,000 J 86,000 J 100,000 130,000 120,000 91,000 86,000 160,000 120,000 130,000 

5.0 0.94 3.3 10 13 11 17 17 13 10 14 11 
2.6 0.98 1.2 2.1 4.5 3.9 5.3 6.1 4.0 3.2 3.9 3.6 
4.9 0.89 2.3 22 40 11 12 15 33 9.8 19 10 

4,500 J 940 J 2,100 J 11,000 J 12,000 9,700 14,000 14,000 11,000 8,800 11,000 11,000 
4.5 1.9 5.4 18 8.1 7.9 11 J 12 J 8.3 7.8 9.8 9.0 

17,000 J 16,000 J 79,000 J 120,000 J 35,000 28,000 29,000 29,000 37,000 30,000 39,000 J- 28,000 
1,200 190 230 610 330 280 340 280 300 220 330 230 

0.022 J+ 0.016 J+ < 0.011 U < 0.012 U 0.016 J < 0.011 U 0.014 J < 0.011 U 0.012 J < 0.0092 U 0.020 J < 0.011 U
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Table I-4
Analytical Results for Solids Samples -
PRI-10 Barium Sulfate Area
Soil Summary Table
US Magnesium, LLC Facility
Rowley, Utah

PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10
PRI10-001 PRI10-002 PRI10-003 PRI10-004 PRI10-005 PRI10-006 PRI10-006 PRI10-007 PRI10-007 PRI10-008 PRI10-008 PRI10-008
12-Dec-13 12-Dec-13 12-Dec-13 12-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 17-Dec-13 17-Dec-13 05-May-14

N N N N N FINE N FINE N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET

PRI10-001-SS01-121213 PRI10-002-SS01-121213 PRI10-003-SS01-121213 PRI10-004-SS01-121213 PRI10-005-SS01-121313 PRI10-006-SS01-121313 FINES PRI10-006-SS01-121313 PRI10-007-SS01-121313 FINES PRI10-007-SS01-121313 PRI10-008-SS01-121713 FINES PRI10-008-SS01-121713 PRI10-008-SB01-0.5-050514
Analyte Unit                         

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Molybdenum mg/kg < 0.29 U < 0.44 U 0.97 0.85 < 0.18 U 0.49 J 0.54 0.79 J 0.66 0.49 J 0.28 J 0.52 
Total Nickel mg/kg 6.8 16 15 13 6.5 12 10 15 16 10 12 13 
Total Potassium mg/kg 3,500 8,200 7,100 5,000 2,900 J+ 7,600 J+ 7,200 14,000 J+ 16,000 9,500 J+ 9,200 7,600 J
Total Selenium mg/kg 0.32 J- 0.26 J- 0.38 J- 0.25 J- < 0.24 UJ 0.39 J- 0.36 J- 0.32 J- 0.30 J- 0.33 J- 0.28 J- 0.24 J-
Total Silver mg/kg 0.068 J < 0.073 U < 0.073 U < 0.070 U < 0.071 U < 0.065 U 0.077 J < 0.062 U < 0.072 U < 0.065 U < 0.068 U < 0.069 U
Total Sodium mg/kg 9,900 14,000 10,000 10,000 6,100 J+ 7,100 J+ 11,000 6,100 J+ 9,900 4,400 J+ 8,900 7,300 
Total Thallium mg/kg < 0.11 U < 0.17 U < 0.14 U < 0.12 U < 0.12 U < 0.11 U < 0.12 U < 0.12 U < 0.16 U < 0.11 U < 0.11 U < 0.11 U
Total Vanadium mg/kg 20 36 27 25 17 24 22 28 28 22 24 22 
Total Zinc mg/kg 22 J- 56 J- 52 J- 52 J- 17 47 J- 41 J- 57 J- 56 J- 40 J- 50 J- 33 

05-SVOCs
1,1'-Biphenyl µg/kg < 190 U < 200 U < 190 U < 200 U < 200 U < 180 U < 210 U < 180 U < 200 U < 170 U < 200 U < 200 U
1,2,4,5-Tetrachlorobenzene µg/kg < 30 U < 32 U < 30 U < 32 U < 31 U < 28 U < 33 U < 28 U < 32 U < 27 U < 31 U < 31 U
2,3,4,6-Tetrachlorophenol µg/kg < 93 U < 100 U < 94 U < 100 U < 98 U < 88 UJ < 110 U < 88 UJ < 100 U < 84 UJ < 98 U < 98 U
2,4,5-Trichlorophenol µg/kg < 95 U < 100 U < 95 U < 100 U < 99 U < 89 UJ < 110 U < 89 UJ < 100 U < 85 UJ < 99 U < 99 U
2,4,6-Trichlorophenol µg/kg < 96 U < 100 U < 96 U < 100 U < 100 U < 90 UJ < 110 U < 90 UJ < 100 U < 87 UJ < 100 U < 100 U
2,4,6-Trichlorophenol (SIM Screen) µg/kg < 5.0 U < 5.5 U < 5.0 U < 5.4 U < 5.3 U < 4.7 UJ < 5.6 U < 4.7 UJ < 5.4 U < 4.5 UJ < 5.2 U < 5.3 U
2,2-Oxybis(1-chloropropane) µg/kg < 90 U < 98 U < 91 U < 96 U < 94 U < 85 U < 100 U < 84 U < 97 U < 81 U < 94 U < 95 UJ
2,4-Dichlorophenol µg/kg < 100 U < 110 U < 100 U < 110 U < 110 U < 95 UJ < 110 U < 95 UJ < 110 U < 92 UJ < 110 U < 110 U
2,4-Dimethylphenol µg/kg < 190 U < 210 U < 190 U < 200 U < 200 U < 180 UJ < 210 U < 180 UJ < 200 U < 170 UJ < 200 UJ < 200 U
2,4-Dinitrophenol µg/kg < 240 U < 270 U < 250 U < 260 U < 260 U < 230 UJ < 270 U < 230 UJ < 260 U < 220 UJ < 260 U < 260 U
2,4-Dinitrotoluene µg/kg < 100 U < 110 U < 100 U < 110 U < 110 U < 95 U < 110 U < 95 U < 110 U < 92 U < 110 U < 110 U
2,6-Dinitrotoluene µg/kg < 110 U < 120 U < 110 U < 120 U < 120 U < 110 U < 130 U < 110 U < 120 U < 100 U < 120 U < 120 U
2-Chloronaphthalene µg/kg < 92 U < 100 U < 93 U < 99 U < 97 U < 87 U < 100 U < 87 U < 99 U < 83 U < 97 U < 97 U
2-Chlorophenol µg/kg < 100 U < 110 U < 100 U < 110 U < 110 U < 94 UJ < 110 U < 94 UJ < 110 U < 91 UJ < 100 U < 110 U
2-Methylphenol µg/kg < 66 U < 72 U < 66 U < 71 U < 69 U < 62 UJ < 74 U < 62 UJ < 71 U < 60 UJ < 69 U < 69 U
2-Nitroaniline µg/kg < 96 U < 100 U < 96 U < 100 U < 100 U < 90 U < 110 U < 90 U < 100 U < 87 U < 100 U < 100 U
2-Nitrophenol µg/kg < 93 U < 100 U < 94 U < 100 U < 98 U < 88 UJ < 110 U < 88 UJ < 100 U < 84 UJ < 98 U < 98 U
3,3'-Dichlorobenzidine µg/kg < 110 U < 120 U < 110 U < 110 U < 110 U < 100 UJ < 120 U < 100 UJ < 120 U < 97 UJ < 110 U < 110 UJ
3-Nitroaniline µg/kg < 190 UJ < 210 UJ < 190 UJ < 200 UJ < 200 UJ < 180 UJ < 210 UJ < 180 UJ < 200 UJ < 170 UJ < 200 U < 200 UJ
4,6-Dinitro-2-methylphenol µg/kg < 92 U < 100 U < 93 U < 99 U < 97 U < 87 UJ < 100 U < 87 UJ < 99 U < 83 UJ < 97 U < 97 U
4-Bromophenyl-phenylether µg/kg < 97 U < 110 U < 97 U < 100 U < 100 U < 91 U < 110 U < 91 U < 100 U < 88 U < 100 U < 100 U
4-Chloro-3-methylphenol µg/kg < 100 U < 110 U < 110 U < 110 U < 110 U < 99 UJ < 120 U < 98 UJ < 110 U < 95 UJ < 110 U < 110 U
4-Chloroaniline µg/kg < 66 UJ < 72 UJ < 66 UJ < 71 UJ < 69 UJ < 62 UJ < 74 UJ < 62 UJ < 71 UJ < 60 UJ < 69 UJ < 69 UJ
4-Chlorophenyl-phenylether µg/kg < 110 U < 120 U < 110 U < 110 U < 110 U < 100 U < 120 U < 99 U < 110 U < 96 U < 110 U < 110 U
3 & 4 Methylphenol µg/kg < 380 U < 410 U < 380 U < 400 U < 390 U < 350 UJ < 420 U < 350 UJ < 400 U < 340 UJ < 390 U < 400 U
4-Nitroaniline µg/kg < 100 U < 110 U < 100 U < 110 U < 110 U < 94 U < 110 U < 94 U < 110 U < 91 U < 100 U < 110 U
4-Nitrophenol µg/kg < 320 U < 350 U < 320 U < 340 U < 330 U < 300 UJ < 360 U < 300 UJ < 340 U < 290 UJ < 330 U < 340 U
Acetophenone µg/kg < 28 U < 31 U < 29 U < 31 U < 34 U 930 < 40 U 940 < 40 U 200 J < 30 U < 30 U
Benzaldehyde µg/kg < 190 U < 200 U < 190 U < 200 U < 200 U 430 < 210 U 480 < 200 U 180 J < 200 U < 200 U
Benzylbutylphthalate µg/kg < 110 U < 120 U < 110 U < 120 U < 110 U < 100 U < 120 U < 100 U < 120 U < 98 U < 110 U < 110 U
Bis(2-chloroethoxy)methane µg/kg < 100 U < 110 U < 100 U < 110 U < 110 U < 94 U < 110 U < 94 U < 110 U < 91 U < 100 U < 110 U
bis(2-Chloroethyl) ether µg/kg < 92 U < 100 U < 93 U < 99 U < 97 U < 87 U < 100 U < 87 U < 99 U < 83 U < 97 U < 97 U
Bis(2-ethylhexyl)phthalate µg/kg < 110 U < 120 U < 110 U < 120 U < 120 U < 110 U < 130 U < 100 U < 120 U < 100 U < 120 U 160 J
Carbazole µg/kg < 110 U < 120 U < 110 U < 120 U < 110 U < 100 U < 120 U < 100 U < 120 U < 98 U < 110 U < 110 UJ
Dibenzofuran µg/kg < 98 U < 110 U < 99 U < 110 U < 100 U < 92 U < 110 U < 92 U < 110 U < 89 U < 100 U < 100 U
Diethyl phthalate µg/kg < 100 U < 110 U < 100 U < 110 U < 110 U < 97 U < 120 U < 96 U < 110 U < 93 U < 110 U < 110 U
Dimethylphthalate µg/kg < 99 U < 110 U < 100 U < 110 U < 100 U < 93 U < 110 U < 93 U < 110 U < 90 U < 100 U < 100 U
Di-n-butylphthalate µg/kg < 110 U < 120 U < 110 U < 120 U < 120 U < 100 U < 120 U < 100 U < 120 U < 100 U < 120 U < 120 U
Di-n-octylphthalate µg/kg < 110 U < 120 U < 110 U < 120 U < 120 U < 100 U < 120 U < 100 U < 120 U < 100 U < 120 U < 120 U
Hexachlorobenzene µg/kg < 100 U < 110 U < 100 U < 110 U < 110 U < 95 U < 110 U < 95 U < 110 U < 92 U < 110 U < 110 U
Hexachlorobenzene (SIM Screen) µg/kg < 2.5 U < 2.7 U < 2.5 U < 2.7 U < 2.6 U 3.5 J < 2.8 U 8.9 J < 2.7 U 8.7 J < 2.6 U 7.2 J
Hexachlorobutadiene µg/kg < 93 U < 100 U < 94 U < 100 U < 98 U < 88 U < 110 U < 88 U < 100 U < 84 U < 98 U < 98 U
Hexachlorobutadiene (SIM Screen) µg/kg < 4.2 U < 4.6 U < 4.2 U < 4.5 U < 4.4 U < 4.0 UJ < 4.7 U < 4.0 U < 4.5 U < 3.8 U < 4.4 U < 4.4 U
Hexachlorocyclopentadiene µg/kg < 71 U < 77 U < 71 U < 76 U < 74 U < 67 U < 79 U < 66 U < 76 U < 64 U < 74 U < 74 UJ
Hexachloroethane µg/kg < 92 U < 100 U < 93 U < 99 U < 97 U < 87 U < 100 U < 87 U < 99 U < 83 U < 97 U < 97 U
Isophorone µg/kg < 110 U < 120 U < 110 U < 110 U < 110 U < 100 U < 120 U < 99 U < 110 U < 96 U < 110 U < 110 U
Nitrobenzene µg/kg < 87 U < 94 U < 87 U < 93 U < 91 U < 82 U < 97 U < 81 U < 93 U < 78 U < 91 U < 91 U
N-Nitrosodimethylamine µg/kg < 110 U < 120 U < 110 U < 120 U < 110 U < 100 U < 120 U < 100 U < 120 U < 99 U < 110 U < 110 U
n-Nitrosodimethylamine (SIM Screen) µg/kg < 110 U < 120 U < 110 U < 120 U < 110 U < 100 UJ < 120 U < 100 UJ < 120 U < 99 U < 110 U < 110 U
N-Nitroso-di-n-propylamine µg/kg < 96 U < 100 U < 96 U < 100 U < 100 U < 90 U < 110 U < 90 U < 100 U < 87 U < 100 U < 100 U
N-Nitrosodiphenylamine µg/kg < 98 U < 110 U < 99 U < 110 U < 100 U < 92 U < 110 U < 92 U < 110 U < 89 U < 100 U < 100 U
Pentachlorophenol µg/kg < 58 U < 63 U < 58 U < 62 U < 61 U < 55 UJ < 65 U < 55 UJ < 62 U < 53 UJ < 61 U < 61 U
Pentachlorophenol (SIM Screen) µg/kg < 27 U < 30 U < 28 U < 29 U < 29 U < 26 UJ < 31 U < 26 UJ < 29 U < 25 UJ < 29 U < 29 U
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Table I-4
Analytical Results for Solids Samples -
PRI-10 Barium Sulfate Area
Soil Summary Table
US Magnesium, LLC Facility
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Molybdenum mg/kg
Total Nickel mg/kg
Total Potassium mg/kg
Total Selenium mg/kg
Total Silver mg/kg
Total Sodium mg/kg
Total Thallium mg/kg
Total Vanadium mg/kg
Total Zinc mg/kg

05-SVOCs
1,1'-Biphenyl µg/kg
1,2,4,5-Tetrachlorobenzene µg/kg
2,3,4,6-Tetrachlorophenol µg/kg
2,4,5-Trichlorophenol µg/kg
2,4,6-Trichlorophenol µg/kg
2,4,6-Trichlorophenol (SIM Screen) µg/kg
2,2-Oxybis(1-chloropropane) µg/kg
2,4-Dichlorophenol µg/kg
2,4-Dimethylphenol µg/kg
2,4-Dinitrophenol µg/kg
2,4-Dinitrotoluene µg/kg
2,6-Dinitrotoluene µg/kg
2-Chloronaphthalene µg/kg
2-Chlorophenol µg/kg
2-Methylphenol µg/kg
2-Nitroaniline µg/kg
2-Nitrophenol µg/kg
3,3'-Dichlorobenzidine µg/kg
3-Nitroaniline µg/kg
4,6-Dinitro-2-methylphenol µg/kg
4-Bromophenyl-phenylether µg/kg
4-Chloro-3-methylphenol µg/kg
4-Chloroaniline µg/kg
4-Chlorophenyl-phenylether µg/kg
3 & 4 Methylphenol µg/kg
4-Nitroaniline µg/kg
4-Nitrophenol µg/kg
Acetophenone µg/kg
Benzaldehyde µg/kg
Benzylbutylphthalate µg/kg
Bis(2-chloroethoxy)methane µg/kg
bis(2-Chloroethyl) ether µg/kg
Bis(2-ethylhexyl)phthalate µg/kg
Carbazole µg/kg
Dibenzofuran µg/kg
Diethyl phthalate µg/kg
Dimethylphthalate µg/kg
Di-n-butylphthalate µg/kg
Di-n-octylphthalate µg/kg
Hexachlorobenzene µg/kg
Hexachlorobenzene (SIM Screen) µg/kg
Hexachlorobutadiene µg/kg
Hexachlorobutadiene (SIM Screen) µg/kg
Hexachlorocyclopentadiene µg/kg
Hexachloroethane µg/kg
Isophorone µg/kg
Nitrobenzene µg/kg
N-Nitrosodimethylamine µg/kg
n-Nitrosodimethylamine (SIM Screen) µg/kg
N-Nitroso-di-n-propylamine µg/kg
N-Nitrosodiphenylamine µg/kg
Pentachlorophenol µg/kg
Pentachlorophenol (SIM Screen) µg/kg

PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10
PRI10-008 PRI10-008 PRI10-008 PRI10-008 PRI10-009 PRI10-009 PRI10-010 PRI10-011 PRI10-012 PRI10-012 PRI10-013 PRI10-014
05-May-14 05-May-14 05-May-14 05-May-14 13-Dec-13 13-Dec-13 17-Dec-13 17-Dec-13 16-Dec-13 16-Dec-13 12-Dec-13 16-Dec-13

N N N N FINE N N N FINE N N N
2 - 4 FEET 4 - 6 FEET 6 - 8 FEET 8 - 9 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI10-008-SB02-2-050514 PRI10-008-SB03-4-050514 PRI10-008-SB04-6-050514 PRI10-008-SB05-8-050514 PRI10-009-SS01-121313 FINES PRI10-009-SS01-121313 PRI10-010-SS01-121713 PRI10-011-SS01-121713 PRI10-012-SS01-121613 FINES PRI10-012-SS01-121613 PRI10-013-SS01-121213 PRI10-014-SS01-121613
                        

< 0.035 U < 0.036 U < 0.14 U 0.91 0.66 J < 0.44 U 0.64 0.30 J 0.48 J < 0.32 U < 0.45 U < 0.35 U
7.9 2.3 4.0 14 12 10 15 14 11 8.4 11 8.9 

2,500 J 460 J 890 J 5,300 J 9,600 J+ 5,500 J+ 8,200 10,000 11,000 J+ 9,400 J+ 12,000 7,200 J+
< 0.17 UJ < 0.18 UJ 0.35 J- < 0.16 UJ 0.37 J- 0.35 J- 0.36 J- 0.29 J- 0.32 J- 0.25 J- < 0.24 UJ 0.32 J-
< 0.052 U < 0.055 U 0.050 J 0.055 J 0.064 J 0.088 J < 0.076 U < 0.071 U < 0.063 U < 0.068 U < 0.071 U < 0.075 U

4,600 3,800 2,700 7,400 8,200 J+ 10,000 J+ 10,000 9,600 4,900 J+ 8,000 J+ 5,600 7,100 J+
< 0.086 U < 0.091 U < 0.081 U < 0.082 U < 0.11 U < 0.13 U < 0.13 U < 0.12 U < 0.11 U < 0.11 U < 0.12 U < 0.12 U

16 7.7 20 13 24 22 28 28 22 18 18 19 
13 2.6 6.0 84 46 J- 33 55 J- 58 J- 49 J- 29 72 J- 32 

< 220 U < 200 U < 240 U < 240 U < 170 U < 200 U < 210 U < 210 U < 180 U < 190 U < 210 U < 200 U
< 34 U < 32 U < 38 U < 38 U < 27 U < 31 U < 33 U < 33 U < 28 U < 30 U < 32 U < 31 U

< 110 U < 99 UJ < 120 U < 120 U < 85 UJ < 98 U < 100 U < 100 U < 89 UJ < 96 U < 100 U < 99 U
< 110 U < 100 UJ < 120 U < 120 U < 86 UJ < 100 U < 110 U < 100 U < 90 UJ < 97 U < 100 U < 100 U
< 110 U < 100 UJ < 120 U < 120 U < 87 UJ < 100 U < 110 U < 110 U < 91 UJ < 98 U < 100 U < 100 U
< 5.8 U < 5.3 UJ < 6.4 U < 6.5 U < 4.6 UJ < 5.3 U < 5.6 U < 5.5 U < 4.8 UJ < 5.1 U < 5.5 U < 5.3 U

< 100 UJ < 96 UJ < 110 UJ < 120 UJ < 82 U < 95 U < 100 U < 99 U < 85 U < 92 U < 99 U < 95 U
< 120 U < 110 UJ < 130 U < 130 U < 92 UJ < 110 U < 110 U < 110 U < 96 UJ < 100 U < 110 U < 110 U
< 220 U < 200 UJ < 240 U < 250 U < 170 UJ < 200 U < 210 UJ < 210 UJ < 180 UJ < 190 U < 210 U < 200 U
< 280 U < 260 UJ < 310 U < 310 U < 220 UJ < 260 U < 270 U < 270 U < 230 UJ < 250 U < 270 U < 260 U
< 120 U < 110 U < 130 U < 130 U < 92 U < 110 U < 110 U < 110 U < 96 U < 100 U < 110 U < 110 U
< 130 U < 120 U < 140 U < 150 U < 100 U < 120 U < 130 U < 120 U < 110 U < 120 U < 120 U < 120 U
< 110 U < 98 U < 120 U < 120 U < 84 U < 97 U < 100 U < 100 U < 88 U < 95 U < 100 U < 97 U
< 120 U < 110 UJ < 130 U < 130 U < 91 UJ < 110 U < 110 U < 110 U < 95 UJ < 100 U < 110 U < 110 U
< 77 U < 70 UJ < 84 U < 85 U < 60 UJ < 70 U < 74 U < 73 U < 63 UJ < 68 U < 72 U < 70 U

< 110 U < 100 U < 120 U < 120 U < 87 U < 100 U < 110 U < 110 U < 91 U < 98 U < 100 U < 100 U
< 110 U < 99 UJ < 120 U < 120 U < 85 UJ < 98 U < 100 U < 100 U < 89 UJ < 96 U < 100 U < 99 U
< 120 UJ < 110 UJ < 140 UJ < 140 UJ < 98 UJ < 110 UJ < 120 U < 120 U < 100 UJ < 110 U < 120 U < 110 U
< 220 UJ < 200 UJ < 240 UJ < 250 UJ < 170 UJ < 200 UJ < 210 U < 210 U < 180 UJ < 190 U < 210 UJ < 200 U
< 110 U < 98 UJ < 120 U < 120 U < 84 UJ < 97 U < 100 U < 100 U < 88 UJ < 95 U < 100 U < 97 U
< 110 U < 100 U < 120 U < 120 U < 88 U < 100 U < 110 U < 110 U < 92 U < 99 U < 110 U < 100 U
< 120 U < 110 UJ < 130 U < 140 U < 95 UJ < 110 U < 120 U < 120 U < 99 UJ < 110 U < 110 U < 110 U
< 77 UJ < 70 UJ < 84 UJ < 85 UJ < 60 UJ < 70 UJ < 74 UJ < 73 UJ < 63 UJ < 68 UJ < 72 UJ < 70 UJ
< 120 U < 110 U < 140 U < 140 U < 96 U < 110 U < 120 U < 120 U < 100 U < 110 U < 120 U < 110 U
< 440 U < 400 UJ < 480 U < 490 U < 340 UJ < 400 U < 420 U < 410 U < 360 UJ < 390 U < 410 U < 400 U
< 120 U < 110 U < 130 U < 130 U < 91 U < 110 UJ < 110 U < 110 U < 95 U < 100 UJ < 110 U < 110 UJ
< 370 U < 340 UJ < 410 U < 410 U < 290 UJ < 340 U < 360 U < 350 U < 300 UJ < 330 U < 350 U < 340 U
< 33 U < 30 U < 36 U < 37 U 560 < 34 U 38 J < 31 U 400 < 29 U < 31 U < 30 U

< 220 U < 200 U < 240 U < 240 U 610 < 200 U < 210 U < 210 U 380 < 190 U < 210 U < 200 U
< 130 U < 120 U < 140 U < 140 U < 99 U < 110 U < 120 U < 120 U < 100 U < 110 U < 120 U < 110 U
< 120 U < 110 U < 130 U < 130 U < 91 U < 110 U < 110 U < 110 U < 95 U < 100 U < 110 U < 110 U
< 110 U < 98 U < 120 U < 120 U < 84 U < 97 U < 100 U < 100 U < 88 U < 95 U < 100 U < 97 U

180 J 150 J 170 J < 140 U < 100 U < 120 U < 120 U < 120 U < 110 U < 110 U < 120 U < 120 U
< 130 UJ < 120 UJ < 140 UJ < 140 UJ < 99 U < 110 U < 120 U < 120 U < 100 U < 110 U < 120 U < 110 U
< 110 U < 100 U < 120 U < 130 U < 89 U < 100 U < 110 U < 110 U < 93 U < 100 U < 110 U < 100 U
< 120 U < 110 U < 130 U < 130 U < 93 U < 110 U < 110 U < 110 U < 97 U < 110 U < 110 U < 110 U
< 120 U < 110 U < 130 U < 130 U < 90 U < 100 U < 110 U < 110 U < 94 U < 100 U < 110 U < 100 U
< 130 U < 120 U < 140 U < 140 U < 100 U < 120 U < 120 U < 120 U < 100 U < 110 U < 120 U < 120 U
< 130 U < 120 U < 140 U < 140 U < 100 U < 120 U < 120 U < 120 U < 100 U < 110 U < 120 U < 120 U
< 120 U < 110 U < 130 U < 130 U < 92 U < 110 U < 110 U < 110 U < 96 U < 100 U < 110 U < 110 U
< 2.9 U < 2.7 U < 3.2 U 9.6 J 5.0 J < 2.6 U < 2.8 U < 2.8 U 12 J 7.7 J < 2.7 U < 2.6 U
< 110 U < 99 U < 120 U < 120 U < 85 U < 98 U < 100 U < 100 U < 89 U < 96 U < 100 U < 99 U
< 4.9 U < 4.5 U < 5.4 U < 5.4 U < 3.8 U < 4.4 U < 4.7 U < 4.6 U < 4.0 U < 4.3 U < 4.6 U < 4.4 U
< 82 UJ < 75 UJ < 90 UJ < 91 UJ < 64 U < 74 U < 79 U < 78 U < 67 U < 72 U < 77 U < 75 U
< 110 U < 98 U < 120 U < 120 U < 84 U < 97 U < 100 U < 100 U < 88 U < 95 U < 100 U < 97 U
< 120 U < 110 U < 140 U < 140 U < 96 U < 110 U < 120 U < 120 U < 100 U < 110 U < 120 U < 110 U
< 100 U < 92 U < 110 U < 110 U < 79 U < 91 U < 97 U < 95 U < 82 U < 89 U < 95 U < 91 U
< 130 U < 120 U < 140 U < 140 U < 100 U < 120 U < 120 U < 120 U < 100 U < 110 U < 120 U < 120 U
< 130 U < 120 U < 140 U < 140 U < 100 U < 120 U < 120 U < 120 U < 100 UJ < 110 U < 120 U < 120 U
< 110 U < 100 U < 120 U < 120 U < 87 U < 100 U < 110 U < 110 U < 91 U < 98 U < 100 U < 100 U
< 110 U < 100 U < 120 U < 130 U < 89 U < 100 U < 110 U < 110 U < 93 U < 100 U < 110 U < 100 U
< 67 U < 62 UJ < 74 U < 75 U < 53 UJ < 61 U < 65 U < 64 U < 55 UJ < 60 U < 64 U < 61 U
< 32 U < 29 UJ < 35 U < 35 U < 25 UJ < 29 U < 31 U 47 J < 26 UJ < 28 U < 30 U < 29 U
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Table I-4
Analytical Results for Solids Samples -
PRI-10 Barium Sulfate Area
Soil Summary Table
US Magnesium, LLC Facility
Rowley, Utah

PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10
PRI10-001 PRI10-002 PRI10-003 PRI10-004 PRI10-005 PRI10-006 PRI10-006 PRI10-007 PRI10-007 PRI10-008 PRI10-008 PRI10-008
12-Dec-13 12-Dec-13 12-Dec-13 12-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 17-Dec-13 17-Dec-13 05-May-14

N N N N N FINE N FINE N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET

PRI10-001-SS01-121213 PRI10-002-SS01-121213 PRI10-003-SS01-121213 PRI10-004-SS01-121213 PRI10-005-SS01-121313 PRI10-006-SS01-121313 FINES PRI10-006-SS01-121313 PRI10-007-SS01-121313 FINES PRI10-007-SS01-121313 PRI10-008-SS01-121713 FINES PRI10-008-SS01-121713 PRI10-008-SB01-0.5-050514
Analyte Unit                         

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Phenol µg/kg < 95 U < 100 U < 95 U < 100 U < 99 U 160 J- < 110 U 170 J- < 100 U < 85 UJ < 99 U < 99 U

06-PAHs by SIM
2-Methylnaphthalene µg/kg < 0.45 U < 0.59 U < 0.48 U < 0.56 U < 0.48 U 0.82 J < 0.60 U 0.83 J < 0.53 U 0.46 J < 0.49 U < 0.52 U
Acenaphthene µg/kg < 0.49 U < 0.65 U < 0.53 U < 0.61 U < 0.52 U < 0.48 U < 0.65 U < 0.52 U < 0.57 U < 0.48 U < 0.53 U < 0.56 U
Acenaphthylene µg/kg < 0.35 U < 0.46 U < 0.37 U < 0.43 U < 0.37 U < 0.34 U < 0.46 U < 0.36 U < 0.40 U < 0.34 U < 0.37 U < 0.40 U
Anthracene µg/kg < 0.42 U < 0.55 U < 0.44 U < 0.51 U < 0.44 U < 0.40 U < 0.55 U < 0.43 U < 0.48 U < 0.41 U < 0.45 U < 0.47 U
Benzo(a)anthracene µg/kg < 0.32 U < 0.42 U < 0.34 U < 0.39 U < 0.34 U < 0.31 U < 0.42 U < 0.33 U < 0.37 U < 0.31 U < 0.34 U < 0.36 U
Benzo(a)pyrene µg/kg < 0.42 U < 0.55 U < 0.45 U < 0.52 U < 0.44 U < 0.41 U < 0.55 U < 0.44 U < 0.49 U < 0.41 U < 0.45 U < 0.48 U
Benzo(b)fluoranthene µg/kg < 0.53 U < 0.70 U < 0.56 U < 0.65 U < 0.56 U < 0.51 U < 0.70 U < 0.56 U < 0.62 U < 0.52 U < 0.57 U < 0.61 U
Benzo(g,h,i)perylene µg/kg < 1.1 U < 1.4 U < 1.1 U < 1.3 U < 1.1 U < 1.0 U < 1.4 U < 1.1 U < 1.2 U < 1.0 U < 1.1 U < 1.2 U
Benzo(k)fluoranthene µg/kg < 0.80 U < 1.1 U < 0.85 U < 0.98 U < 0.84 U < 0.77 U < 1.1 U < 0.84 U < 0.93 U < 0.78 U < 0.86 U < 0.91 U
Chrysene µg/kg < 0.37 U < 0.48 U < 0.39 U < 0.45 U < 0.38 U < 0.35 U < 0.48 U < 0.38 U < 0.42 U < 0.36 U < 0.39 U < 0.42 U
Dibenzo(a,h)anthracene µg/kg < 1.3 U < 1.7 U < 1.3 U < 1.6 U < 1.3 U < 1.2 U < 1.7 U < 1.3 U < 1.5 U < 1.2 U < 1.4 U < 1.4 U
Fluoranthene µg/kg < 0.31 U < 0.40 U < 0.33 U 0.77 J < 0.32 U 0.34 J < 0.41 U 0.41 J < 0.36 U 0.35 J < 0.33 U 0.35 J
Fluorene µg/kg < 0.52 U < 0.68 U < 0.55 U < 0.63 U < 0.54 U < 0.50 U < 0.68 U < 0.54 U < 0.60 U < 0.50 U < 0.55 U < 0.59 U
Indeno(1,2,3-cd)pyrene µg/kg < 0.50 U < 0.66 U < 0.54 U < 0.62 U < 0.53 U < 0.49 U < 0.67 U < 0.53 U < 0.59 U < 0.49 U < 0.54 U < 0.58 U
Naphthalene µg/kg < 0.32 U < 0.44 U < 0.43 U < 0.40 U < 0.34 U 1.0 J < 0.6 U 1.1 J < 0.46 U 0.72 J < 0.35 U < 0.37 U
Phenanthrene µg/kg < 0.37 U 0.50 J 0.43 J 0.97 J 0.41 J 1.5 J 1.1 J 1.0 J 0.68 J 1.0 J 0.46 J < 0.45 U
Pyrene µg/kg < 0.37 U < 0.48 U < 0.39 U 0.92 J < 0.39 U 0.41 J < 0.49 U < 0.38 U < 0.43 U < 0.36 U < 0.40 U < 0.42 U
Low Molecular Weight PAH (ND=0) µg/kg < 0.52 U 0.50 0.43 0.97 0.41 3.3 1.1 2.9 0.68 2.2 0.46 < 0.59 U
Low Molecular Weight PAH (ND=1/2DL) µg/kg < 1.5 U 2.2 1.8 2.5 1.8 4.2 2.9 3.9 2.2 3.0 1.8 < 1.7 U
High Molecular Weight PAH (ND=0) µg/kg < 1.3 U < 1.7 U < 1.3 U 1.7 < 1.3 U 0.75 < 1.7 U 0.41 < 1.5 U 0.35 < 1.4 U 0.35 
High Molecular Weight PAH (ND=1/2DL) µg/kg < 3.0 U < 3.9 U < 3.1 U 4.9 < 3.1 U 3.3 < 4.0 U 3.3 < 3.5 U 3.1 < 3.2 U 3.5 

07-VOCs
1,4-Dioxane µg/kg < 47 UJ
1,1-Dichloroethane µg/kg < 0.35 U
1,1-Dichloroethene µg/kg < 0.31 U
1,2-Dibromo-3-chloropropane µg/kg < 1.1 U
1,2-Dibromoethane µg/kg < 0.32 U
1,2-Dichlorobenzene µg/kg < 0.77 U
1,2-Dichloroethane µg/kg < 0.88 U
cis-1,2-Dichloroethene µg/kg < 1.1 U
trans-1,2-Dichloroethene µg/kg < 0.46 U
1,2-Dichloropropane µg/kg < 0.72 U
1,3-Dichlorobenzene µg/kg < 0.36 U
cis-1,3-Dichloropropene µg/kg < 0.77 U
trans-1,3-Dichloropropene µg/kg < 0.90 U
1,4-Dichlorobenzene µg/kg < 0.94 U
1,1,1-Trichloroethane µg/kg < 0.43 U
1,1,2-Trichloroethane µg/kg < 0.53 U
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/kg < 1.0 U
1,2,3-Trichlorobenzene µg/kg < 0.90 U
1,2,4-Trichlorobenzene µg/kg < 0.90 U
1,1,2,2-Tetrachloroethane µg/kg < 0.82 U
2-Butanone µg/kg < 1.7 U
2-Hexanone µg/kg < 0.89 U
4-Methyl-2-pentanone µg/kg < 1.1 U
Acetone µg/kg < 1.7 U
Benzene µg/kg < 0.31 U
Bromochloromethane µg/kg < 1.1 U
Bromodichloromethane µg/kg < 0.64 U
Bromoform µg/kg < 0.48 U
Bromomethane µg/kg < 1.0 U
Carbon disulfide µg/kg < 0.59 U
Carbon tetrachloride µg/kg < 0.64 U
Chlorobenzene µg/kg < 0.35 U
Cyclohexane µg/kg < 3.2 U
Dibromochloromethane µg/kg < 0.25 U
Chloroethane µg/kg < 0.54 U
Chloroform µg/kg < 0.31 U
Chloromethane µg/kg < 0.60 U
Dichlorodifluoromethane (Freon-12) µg/kg < 1.1 U
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Table I-4
Analytical Results for Solids Samples -
PRI-10 Barium Sulfate Area
Soil Summary Table
US Magnesium, LLC Facility
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Phenol µg/kg

06-PAHs by SIM
2-Methylnaphthalene µg/kg
Acenaphthene µg/kg
Acenaphthylene µg/kg
Anthracene µg/kg
Benzo(a)anthracene µg/kg
Benzo(a)pyrene µg/kg
Benzo(b)fluoranthene µg/kg
Benzo(g,h,i)perylene µg/kg
Benzo(k)fluoranthene µg/kg
Chrysene µg/kg
Dibenzo(a,h)anthracene µg/kg
Fluoranthene µg/kg
Fluorene µg/kg
Indeno(1,2,3-cd)pyrene µg/kg
Naphthalene µg/kg
Phenanthrene µg/kg
Pyrene µg/kg
Low Molecular Weight PAH (ND=0) µg/kg
Low Molecular Weight PAH (ND=1/2DL) µg/kg
High Molecular Weight PAH (ND=0) µg/kg
High Molecular Weight PAH (ND=1/2DL) µg/kg

07-VOCs
1,4-Dioxane µg/kg
1,1-Dichloroethane µg/kg
1,1-Dichloroethene µg/kg
1,2-Dibromo-3-chloropropane µg/kg
1,2-Dibromoethane µg/kg
1,2-Dichlorobenzene µg/kg
1,2-Dichloroethane µg/kg
cis-1,2-Dichloroethene µg/kg
trans-1,2-Dichloroethene µg/kg
1,2-Dichloropropane µg/kg
1,3-Dichlorobenzene µg/kg
cis-1,3-Dichloropropene µg/kg
trans-1,3-Dichloropropene µg/kg
1,4-Dichlorobenzene µg/kg
1,1,1-Trichloroethane µg/kg
1,1,2-Trichloroethane µg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/kg
1,2,3-Trichlorobenzene µg/kg
1,2,4-Trichlorobenzene µg/kg
1,1,2,2-Tetrachloroethane µg/kg
2-Butanone µg/kg
2-Hexanone µg/kg
4-Methyl-2-pentanone µg/kg
Acetone µg/kg
Benzene µg/kg
Bromochloromethane µg/kg
Bromodichloromethane µg/kg
Bromoform µg/kg
Bromomethane µg/kg
Carbon disulfide µg/kg
Carbon tetrachloride µg/kg
Chlorobenzene µg/kg
Cyclohexane µg/kg
Dibromochloromethane µg/kg
Chloroethane µg/kg
Chloroform µg/kg
Chloromethane µg/kg
Dichlorodifluoromethane (Freon-12) µg/kg

PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10
PRI10-008 PRI10-008 PRI10-008 PRI10-008 PRI10-009 PRI10-009 PRI10-010 PRI10-011 PRI10-012 PRI10-012 PRI10-013 PRI10-014
05-May-14 05-May-14 05-May-14 05-May-14 13-Dec-13 13-Dec-13 17-Dec-13 17-Dec-13 16-Dec-13 16-Dec-13 12-Dec-13 16-Dec-13

N N N N FINE N N N FINE N N N
2 - 4 FEET 4 - 6 FEET 6 - 8 FEET 8 - 9 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI10-008-SB02-2-050514 PRI10-008-SB03-4-050514 PRI10-008-SB04-6-050514 PRI10-008-SB05-8-050514 PRI10-009-SS01-121313 FINES PRI10-009-SS01-121313 PRI10-010-SS01-121713 PRI10-011-SS01-121713 PRI10-012-SS01-121613 FINES PRI10-012-SS01-121613 PRI10-013-SS01-121213 PRI10-014-SS01-121613
                        

< 110 U < 100 UJ < 120 U < 120 U 120 J- < 100 U < 110 U < 100 U < 90 UJ < 97 U < 100 U < 100 U

< 0.53 U < 0.49 U < 0.66 U 0.92 J 1.0 J < 0.51 U < 0.60 U < 0.51 U 0.71 J < 0.49 U < 0.50 U < 0.55 U
< 0.58 U < 0.54 U < 0.72 U < 0.75 U < 0.52 U < 0.55 U < 0.66 U < 0.56 U < 0.47 U < 0.54 U < 0.54 U < 0.60 U
< 0.41 U < 0.38 U < 0.51 U < 0.53 U < 0.36 U < 0.39 U < 0.46 U < 0.39 U < 0.33 U < 0.38 U < 0.38 U < 0.42 U
< 0.48 U < 0.45 U < 0.61 U < 0.63 U < 0.43 U < 0.47 U < 0.55 U < 0.47 U < 0.40 U < 0.45 U < 0.46 U < 0.51 U
< 0.37 U < 0.35 U < 0.46 U < 0.48 U < 0.33 U < 0.36 U < 0.42 U < 0.36 U < 0.30 U < 0.35 U < 0.35 U < 0.39 U
< 0.49 U < 0.46 U < 0.61 U < 0.64 U < 0.44 U < 0.47 U < 0.56 U < 0.47 U < 0.40 U < 0.46 U < 0.46 U < 0.51 U
< 0.62 U < 0.58 U < 0.77 U < 0.81 U < 0.56 U < 0.59 U < 0.71 U < 0.60 U < 0.51 U < 0.58 U < 0.58 U < 0.65 U
< 1.2 U < 1.1 U < 1.5 U < 1.6 U < 1.1 U < 1.2 U < 1.4 U < 1.2 U < 1.0 U < 1.1 U < 1.2 U < 1.3 U
< 0.93 U < 0.87 U < 1.2 U < 1.2 U < 0.84 U < 0.90 U < 1.1 U < 0.90 U < 0.76 U < 0.87 U < 0.88 U < 0.97 U
< 0.43 U < 0.40 U < 0.53 U < 0.55 U < 0.38 U < 0.41 U < 0.49 U < 0.41 U 0.35 J < 0.40 U < 0.40 U < 0.44 U
< 1.5 U < 1.4 U < 1.8 U < 1.9 U < 1.3 U < 1.4 U < 1.7 U < 1.4 U < 1.2 U < 1.4 U < 1.4 U < 1.5 U
< 0.36 U < 0.34 U < 0.45 U < 0.47 U < 0.32 U < 0.35 U < 0.41 U < 0.35 U 0.43 J < 0.33 U 0.39 J < 0.38 U
< 0.60 U < 0.56 U < 0.75 U < 0.78 U < 0.54 U < 0.58 U < 0.68 U < 0.58 U < 0.49 U < 0.56 U < 0.57 U < 0.63 U
< 0.59 U < 0.55 U < 0.73 U < 0.76 U < 0.53 U < 0.56 U < 0.67 U < 0.57 U < 0.48 U < 0.55 U < 0.55 U < 0.61 U
< 0.38 U < 0.35 U < 0.47 U < 0.49 U 1.7 J < 0.36 U < 0.43 U < 0.36 U 1.1 J 0.49 J < 0.63 U < 0.39 U
< 0.43 U < 0.48 U < 0.66 U < 1.4 U 1.1 J 0.65 J 0.61 J 0.55 J 1.2 J 0.58 J 1.3 J 0.47 J
< 0.43 U < 0.40 U < 0.54 U < 0.56 U < 0.39 U < 0.41 U < 0.49 U < 0.41 U 0.40 J < 0.40 U < 0.41 U < 0.45 U
< 0.60 U < 0.56 U < 0.75 U 0.92 3.8 0.65 0.61 0.55 3.0 1.1 1.3 0.47 
< 1.7 U < 1.6 U < 2.2 U 3.2 4.7 2.1 2.3 2.0 3.9 2.3 2.8 2.0 
< 1.5 U < 1.4 U < 1.8 U < 1.9 U < 1.3 U < 1.4 U < 1.7 U < 1.4 U 1.2 < 1.4 U 0.39 < 1.5 U
< 3.5 U < 3.2 U < 4.3 U < 4.5 U < 3.1 U < 3.3 U < 4.0 U < 3.3 U 3.5 < 3.2 U 3.5 < 3.6 U

< 51 UJ < 67 UJ < 74 UJ < 68 UJ
< 0.38 U < 0.50 U < 0.55 U < 0.51 U
< 0.34 U < 0.45 U < 0.49 U < 0.46 U
< 1.1 U < 1.5 U < 1.7 U < 1.5 U
< 0.35 U < 0.46 U < 0.51 U < 0.47 U
< 0.83 U < 1.1 U < 1.2 U < 1.1 U
< 0.95 U < 1.3 U < 1.4 U < 1.3 U
< 1.2 U < 1.5 U < 1.7 U < 1.6 U
< 0.49 U < 0.65 U < 0.72 U < 0.67 U
< 0.78 U < 1.0 U < 1.1 U < 1.1 U
< 0.39 U < 0.51 U < 0.57 U < 0.53 U
< 0.83 U < 1.1 U < 1.2 U < 1.1 U
< 0.97 U < 1.3 U < 1.4 U < 1.3 U
< 1.0 U < 1.3 U < 1.5 U < 1.4 U
< 0.47 U < 0.62 U < 0.68 U < 0.63 U
< 0.57 U < 0.75 U < 0.84 U < 0.77 U
< 1.1 U < 1.4 U < 1.6 U < 1.5 U
< 0.97 U < 1.3 U < 1.4 U < 1.3 U
< 0.97 U < 1.3 U < 1.4 U < 1.3 U
< 0.88 U < 1.2 U < 1.3 U < 1.2 U

8.0 J 13 J 17 J < 2.5 U
< 0.96 U < 1.3 U < 1.4 U < 1.3 U
< 1.2 U < 1.6 U < 1.7 U < 1.6 U
< 22 UJ 65 J+ 86 J+ < 5.6 UJ
< 0.34 U < 0.45 U < 0.49 U < 0.46 U

4.7 J < 1.6 U 1.9 J < 1.6 U
2.3 J < 0.91 U < 1.0 U 1.2 J
1.4 J < 0.69 U < 0.76 U < 0.70 U

< 1.1 U < 1.5 U < 1.6 U < 1.5 U
< 0.69 U < 0.84 U < 6.6 U < 0.86 U
< 0.69 U < 0.91 U < 1.0 U < 0.93 U
< 0.38 U < 0.50 U < 0.55 U < 0.51 U
< 3.4 U < 4.5 U < 5.0 U < 4.6 U

1.9 J < 0.36 U < 0.40 U 1.3 J
< 0.58 U < 0.77 U < 0.86 U < 0.79 U

16 1.8 J 10 1.5 J
< 0.65 U < 0.86 U < 0.95 U < 0.88 U
< 1.2 U < 1.5 U < 1.7 U < 1.6 U
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Table I-4
Analytical Results for Solids Samples -
PRI-10 Barium Sulfate Area
Soil Summary Table
US Magnesium, LLC Facility
Rowley, Utah

PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10
PRI10-001 PRI10-002 PRI10-003 PRI10-004 PRI10-005 PRI10-006 PRI10-006 PRI10-007 PRI10-007 PRI10-008 PRI10-008 PRI10-008
12-Dec-13 12-Dec-13 12-Dec-13 12-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 13-Dec-13 17-Dec-13 17-Dec-13 05-May-14

N N N N N FINE N FINE N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET

PRI10-001-SS01-121213 PRI10-002-SS01-121213 PRI10-003-SS01-121213 PRI10-004-SS01-121213 PRI10-005-SS01-121313 PRI10-006-SS01-121313 FINES PRI10-006-SS01-121313 PRI10-007-SS01-121313 FINES PRI10-007-SS01-121313 PRI10-008-SS01-121713 FINES PRI10-008-SS01-121713 PRI10-008-SB01-0.5-050514
Analyte Unit                         

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Ethyl benzene µg/kg < 0.41 U
Isopropylbenzene µg/kg < 0.62 U
Methyl tertbutyl ether (MTBE) µg/kg < 0.72 U
Dichloromethane (Methylene chloride) µg/kg < 1.0 U
Styrene µg/kg < 0.37 U
Tetrachloroethene µg/kg < 0.73 U
Toluene µg/kg < 0.73 U
Trichloroethene µg/kg < 0.72 U
Trichlorofluoromethane (Freon-11) µg/kg < 0.41 U
Vinyl chloride µg/kg < 0.43 U
o-Xylene µg/kg < 0.40 U
m,p Xylenes µg/kg < 0.97 U

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg < 23 U < 25 U < 23 U < 24 U < 24 U < 26 U < 24 U < 22 U < 24 U
Total Organic Carbon g/kg < 1.7 U < 1.7 U < 3.5 U 5.3 < 1.7 U < 1.7 U < 2.8 U 8.9 7.5 
pH pH units 8.67 8.61 8.52 8.54 7.93 8.18 8.19 8.05 9.46 
Cyanide, Total mg/kg < 0.24 U < 0.25 U < 0.23 U < 0.25 U < 0.24 U < 0.26 U < 0.25 U 0.27 J < 0.25 U
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Table I-4
Analytical Results for Solids Samples -
PRI-10 Barium Sulfate Area
Soil Summary Table
US Magnesium, LLC Facility
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Ethyl benzene µg/kg
Isopropylbenzene µg/kg
Methyl tertbutyl ether (MTBE) µg/kg
Dichloromethane (Methylene chloride) µg/kg
Styrene µg/kg
Tetrachloroethene µg/kg
Toluene µg/kg
Trichloroethene µg/kg
Trichlorofluoromethane (Freon-11) µg/kg
Vinyl chloride µg/kg
o-Xylene µg/kg
m,p Xylenes µg/kg

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg
Total Organic Carbon g/kg
pH pH units
Cyanide, Total mg/kg

PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10 PRI-10
PRI10-008 PRI10-008 PRI10-008 PRI10-008 PRI10-009 PRI10-009 PRI10-010 PRI10-011 PRI10-012 PRI10-012 PRI10-013 PRI10-014
05-May-14 05-May-14 05-May-14 05-May-14 13-Dec-13 13-Dec-13 17-Dec-13 17-Dec-13 16-Dec-13 16-Dec-13 12-Dec-13 16-Dec-13

N N N N FINE N N N FINE N N N
2 - 4 FEET 4 - 6 FEET 6 - 8 FEET 8 - 9 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI10-008-SB02-2-050514 PRI10-008-SB03-4-050514 PRI10-008-SB04-6-050514 PRI10-008-SB05-8-050514 PRI10-009-SS01-121313 FINES PRI10-009-SS01-121313 PRI10-010-SS01-121713 PRI10-011-SS01-121713 PRI10-012-SS01-121613 FINES PRI10-012-SS01-121613 PRI10-013-SS01-121213 PRI10-014-SS01-121613
                        

< 0.44 U < 0.58 U < 0.65 U < 0.60 U
< 0.67 U < 0.89 U < 0.99 U < 0.91 U
< 0.78 U < 1.0 U < 1.1 U < 1.1 U

3.2 J < 1.4 U < 1.6 U < 1.5 U
< 0.40 U < 0.53 U < 0.59 U < 0.54 U
< 0.79 U < 1.0 U < 1.2 U < 1.1 U
< 0.79 U < 1.0 U < 1.2 U < 1.1 U
< 0.78 U < 1.0 U < 1.1 U < 1.1 U
< 0.44 U < 0.58 U < 0.65 U < 0.60 U
< 0.47 U < 0.62 U < 0.68 U < 0.63 U
< 0.43 U < 0.57 U < 0.63 U < 0.58 U
< 1.1 U < 1.4 U < 1.5 U < 1.4 U

< 26 U < 25 U < 29 U < 29 U < 25 U < 24 U < 24 U < 23 U < 25 U < 24 U
5.6 6.6 5.6 4.9 < 1.7 U < 1.7 U 4.2 < 1.9 U < 3.9 U < 1.7 U

8.87 7.70 6.98 9.66 8.18 7.79 8.28 8.32 9.11 8.33 
< 0.26 U < 0.26 U < 0.29 U < 0.30 U < 0.25 U < 0.26 U < 0.25 U < 0.24 U < 0.25 U < 0.25 U

Notes:
< = Compound not detected. Reportable detection limit shown.
Empty cells = Not analyzed
N = Normal Environmental Sample
FINE = Fines Portion (Sieved) of Normal Sample
µg/kg = micrograms per kilogram
pg/g = picogram per gram
mg/kg = milligrams per kilogram
g/kg = grams per kilogram
pH units = pH units
in = inches

Qualifiers - Organic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.
J+ = The result is an estimated quantity, biased high. The associated numerical value is the approximate concentration of the analyte in the sample.
J- = The result is an estimated quantity, biased low. The associated numerical value is the approximate concentration of the analyte in the sample.
U = Compound was analyzed for, but not detected. The associated numerical value is the SQL.
UJ = The nondetected analyte was qualified as estimated at the sample quantitation limit. The reported sample quantitation limit is approximate and may be inaccurate or imprecise.
UJQ
UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration.
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Table I-5
Analytical Results for Soilds Samples - PRI-11 ATI 
Titanium Plant and US Magnesium Parking Lots
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11
PRI11-001 PRI11-002 PRI11-003 PRI11-004 PRI11-004 PRI11-005 PRI11-005 PRI11-006 PRI11-007 PRI11-007 PRI11-008 PRI11-009
07-May-14 07-May-14 06-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14

N N N FINE N FINE N N FINE N N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI11-001-SS01-050714 PRI11-002-SS01-050714 PRI11-003-SS01-050614 PRI11-004-SS01-050714 FINES PRI11-004-SS01-050714 PRI11-005-SS01-050714 FINES PRI11-005-SS01-050714 PRI11-006-SS01-050714 PRI11-007-SS01-050714 FINES PRI11-007-SS01-050714 PRI11-008-SS01-050714 PRI11-009-SS01-050714
Analyte Unit                         
01-Dioxins and Furans

2,3,7,8-TCDD pg/g < 0.4 UQ < 0.14 U < 0.18 U < 0.17 U < 0.16 U < 0.15 U < 0.33 U < 0.16 U < 0.13 U < 0.050 U < 0.032 U < 0.050 U
1,2,3,7,8-PeCDD pg/g 0.34 J < 0.34 U < 0.35 U 0.87 J < 0.45 UQ < 0.27 U < 0.59 U < 0.40 U < 0.26 U 0.21 J < 0.053 U < 0.077 UQ
1,2,3,4,7,8-HxCDD pg/g 0.094 J < 0.21 UQ < 0.58 U 0.60 J < 0.35 UQ 0.30 J < 0.39 U < 0.16 U < 0.10 U < 0.033 U < 0.055 U 0.078 J
1,2,3,6,7,8-HxCDD pg/g < 0.13 UQ < 0.33 UQ 1.7 J < 1 UQ 0.74 J 0.73 J < 0.96 UQ < 0.34 UQ < 0.086 U < 0.026 U < 0.043 U 0.17 J
1,2,3,7,8,9-HxCDD pg/g < 0.14 UQ 0.33 J 1.3 J 1.2 J < 0.65 UQ < 0.54 UQ < 0.48 UQ < 0.36 UQ 0.25 J < 0.15 UQ < 0.041 U 0.12 J
1,2,3,4,6,7,8-HpCDD pg/g 2.7 J 2.6 J 20 < 8.4 UQ 7.1 7.0 8.8 6.7 1.2 J 1.7 J < 0.43 UQ 1.4 J
OCDD pg/g 13 15 130 48 35 40 52 67 5.0 J 5.6 J < 2 UQ 5.7 J
2,3,7,8-TCDF pg/g < 1.8 UQ 0.69 J 3.5 5.1 3.9 1.0 2.2 0.68 J 1.9 1.3 0.24 J 0.60 J
1,2,3,7,8-PeCDF pg/g < 0.44 UQ 1.5 J < 4.1 UQ < 4.3 UQ 4.5 J < 2.3 UQ < 2.9 UQ < 0.43 UQ < 0.61 UQ 0.69 J < 0.2 UQ < 0.44 UQ
2,3,4,7,8-PeCDF pg/g < 0.49 UQ < 0.58 UQ 3.5 J 2.9 J 2.7 J 1.4 J 2.4 J < 0.35 U < 0.51 UQ 0.50 J < 0.095 UQ 0.32 J
1,2,3,4,7,8-HxCDF pg/g 1.0 J 4.5 J 15 12 11 7.2 11 1.6 J 1.8 J 2.0 J < 0.46 UQ 1.5 J
1,2,3,6,7,8-HxCDF pg/g 0.59 J 2.8 J 10 8.3 7.3 5.2 6.6 1.1 J 1.4 J 1.2 J 0.32 J 1.2 J
1,2,3,7,8,9-HxCDF pg/g < 0.037 U < 0.56 U < 0.96 U < 0.43 U < 0.86 U < 0.36 U < 0.71 U < 0.40 U < 0.11 U < 0.094 UQ < 0.032 U < 0.051 UQ
2,3,4,6,7,8-HxCDF pg/g 0.48 J 1.2 J 5.5 < 2.9 UQ 3.4 J 2.2 J 3.7 J < 0.37 U < 0.39 UQ < 0.59 UQ < 0.17 UQ 0.65 J
1,2,3,4,6,7,8-HpCDF pg/g 7.3 36 150 100 85 70 96 < 10 UQ 13 13 3.3 J 14 
1,2,3,4,7,8,9-HpCDF pg/g 0.68 J < 5.8 UQ 18 12 13 < 8 UQ 16 < 0.74 U 2.0 J 2.4 J 0.55 J 1.8 J
OCDF pg/g 47 440 2,300 1,000 770 860 3,000 300 120 140 44 140 
Calculated TEQ (ND=0), Mammalian pg/g 0.69 1.5 17 6.2 5.1 3.1 5.2 0.52 0.80 1.1 0.11 0.74 
Calculated TEQ (ND=1/2 DL), Mammalian pg/g 1.1 2.0 18 6.6 5.6 3.5 6.0 1.2 1.1 1.2 0.24 0.85 
Calculated TEQ (ND=0), Avian pg/g 4.2 37 720 68 12 61 68 1.5 31 7.1 45 29 
Calculated TEQ (ND=1/2 DL), Avian pg/g 18 38 720 68 25 62 69 15 31 20 46 30 

02-PCBs
PCB-81 pg/g < 0.57 U < 0.42 U < 8.5 U < 0.41 U < 0.57 U < 0.32 U < 1.3 UJ < 0.81 U < 0.45 U < 1.2 U < 0.58 U < 0.66 U
PCB-77 pg/g 36 < 1.4 UQ 290 22 16 5.0 12 J 4.6 42 45 < 0.61 U < 0.70 U
PCB-105 pg/g < 0.63 UQ 6.2 2,200 J 19 17 27 26 J 36 < 0.98 UQ < 0.80 U < 0.38 U 1.0 J
PCB-114 pg/g < 0.41 U < 0.39 U 64 0.92 J < 0.54 U < 1 UQ < 1.3 UJ < 2.0 U < 0.35 U < 0.74 U < 0.36 U < 0.43 U
PCB-118 pg/g < 2.3 UQ 9.6 3,100 J 29 24 51 38 J 75 7.0 7.6 < 1.1 UQ 1.7 J
PCB-123 pg/g < 0.41 U < 0.37 U < 67 UQ < 0.75 UQ < 0.86 UQ 0.84 J 1.4 J < 2 UQ < 0.34 U < 0.73 U < 0.36 U < 0.43 U
PCB-126 pg/g < 0.56 U < 0.53 U 98 3.1 2.7 < 1.6 UQ < 2.5 UJQ < 2.8 U 0.56 J < 1.0 U < 0.50 U < 0.63 U
PCB-156 & 157 pg/g < 0.37 U < 2.1 UQ 690 7.4 6.6 12 11 17 0.79 J < 0.42 U < 0.36 U < 0.37 UQ
PCB-167 pg/g < 0.27 U 0.80 J 260 3.0 2.5 3.8 5.8 5.2 < 0.36 UQ < 0.32 U < 0.28 U < 0.24 U
PCB-169 pg/g < 0.42 U < 0.51 U < 9.1 U < 0.39 UQ < 0.42 U < 0.28 U < 1.5 U < 1.2 U < 0.16 U < 0.51 U < 0.45 U < 0.38 U
PCB-189 pg/g < 0.66 U < 0.49 U 47 < 1 UQ < 0.98 UQ < 1 UQ < 1.6 U 1.6 J < 0.25 U < 0.72 U < 0.42 U < 0.43 U
Monochlorobiphenyls, Total pg/g < 0.68 U < 0.32 U 8.5 J 3.7 J 1.8 J 3.0 J 1.5 J 3.7 J 1.9 J < 0.50 U < 0.32 U 0.65 J
Dichlorobiphenyls, Total pg/g < 28 U < 8.5 U 140 J 32 J < 5.3 U 31 J < 21 UJ 36 J 40 J < 22 U < 13 U < 16 U
Trichlorobiphenyls, Total pg/g 2.9 J 3.3 J 540 23 J 9.3 J 21 J 16 J 70 J 13 J 5.5 J 1.6 J 4.3 J
Tetrachlorobiphenyls, Total pg/g 78 J 12 J 3,300 70 J 48 J 71 J 81 J 270 79 J 82 J 0.71 J 3.6 J
Pentachlorobiphenyls, Total pg/g 9.2 J 41 J 20,000 140 J 110 J 290 210 J 580 23 J 16 J 5.2 J 10 J
Hexachlorobiphenyls, Total pg/g 4.0 J 40 J 20,000 120 J 110 J 250 270 J 600 16 J 11 J 4.8 J 11 J
Heptachlorobiphenyls, Total pg/g 3.6 J 29 J 10,000 88 J 75 J 170 J 210 J 460 27 J 18 J 1.1 J 15 J
Octachlorobiphenyls, Total pg/g 6.5 J 57 J 3,100 170 J 150 J 140 J 350 140 J 20 J 24 J 4.1 J 28 J
Nonachlorobiphenyls, Total pg/g 34 J 220 J 1,700 610 560 410 1,400 J 85 J 56 J 71 J 22 J 86 J
Decachlorobiphenyl (PCB-209) pg/g 260 2,100 14,000 J 4,400 J 3,500 J 4,100 J 27,000 J 1,300 520 640 170 670 
Total PCBs pg/g 390 2,500 73,000 5,600 4,600 5,500 29,000 3,600 790 870 210 J 820 

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Page 1 of 6



Table I-5
Analytical Results for Soilds Samples - PRI-11 ATI 
Titanium Plant and US Magnesium Parking Lots
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/g
1,2,3,7,8-PeCDD pg/g
1,2,3,4,7,8-HxCDD pg/g
1,2,3,6,7,8-HxCDD pg/g
1,2,3,7,8,9-HxCDD pg/g
1,2,3,4,6,7,8-HpCDD pg/g
OCDD pg/g
2,3,7,8-TCDF pg/g
1,2,3,7,8-PeCDF pg/g
2,3,4,7,8-PeCDF pg/g
1,2,3,4,7,8-HxCDF pg/g
1,2,3,6,7,8-HxCDF pg/g
1,2,3,7,8,9-HxCDF pg/g
2,3,4,6,7,8-HxCDF pg/g
1,2,3,4,6,7,8-HpCDF pg/g
1,2,3,4,7,8,9-HpCDF pg/g
OCDF pg/g
Calculated TEQ (ND=0), Mammalian pg/g
Calculated TEQ (ND=1/2 DL), Mammalian pg/g
Calculated TEQ (ND=0), Avian pg/g
Calculated TEQ (ND=1/2 DL), Avian pg/g

02-PCBs
PCB-81 pg/g
PCB-77 pg/g
PCB-105 pg/g
PCB-114 pg/g
PCB-118 pg/g
PCB-123 pg/g
PCB-126 pg/g
PCB-156 & 157 pg/g
PCB-167 pg/g
PCB-169 pg/g
PCB-189 pg/g
Monochlorobiphenyls, Total pg/g
Dichlorobiphenyls, Total pg/g
Trichlorobiphenyls, Total pg/g
Tetrachlorobiphenyls, Total pg/g
Pentachlorobiphenyls, Total pg/g
Hexachlorobiphenyls, Total pg/g
Heptachlorobiphenyls, Total pg/g
Octachlorobiphenyls, Total pg/g
Nonachlorobiphenyls, Total pg/g
Decachlorobiphenyl (PCB-209) pg/g
Total PCBs pg/g

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11
PRI11-010 PRI11-010 PRI11-011 PRI11-012 PRI11-013 PRI11-013 PRI11-014
07-May-14 07-May-14 06-May-14 06-May-14 06-May-14 06-May-14 06-May-14

FINE N N N FINE N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI11-010-SS01-050714 FINES PRI11-010-SS01-050714 PRI11-011-SS01-050614 PRI11-012-SS01-050614 PRI11-013-SS01-050614 FINES PRI11-013-SS01-050614 PRI11-014-SS01-050614
              

< 0.20 U < 0.051 U < 0.16 U < 0.17 U < 0.17 U < 0.18 U < 0.17 UQ
< 0.36 U < 0.079 U < 0.31 U < 0.40 U < 0.40 U < 0.29 U < 0.21 UQ
< 0.23 U < 0.082 U < 0.48 U < 0.54 U < 0.34 U < 0.28 U < 0.24 UQ
< 0.20 U < 0.064 U < 0.41 U < 0.46 U < 0.43 UQ < 0.24 U 0.59 J
< 0.19 U < 0.061 U < 0.40 U < 0.44 U < 0.48 UQ < 0.23 U < 0.52 U

1.0 J 1.3 J 4.7 J 13 6.9 3.9 J 9.9 
5.5 J < 4.9 UQ 32 88 45 22 70 

< 0.19 U 0.43 J 0.91 J 1.7 1.0 1.0 J 0.94 J
< 0.35 UQ 0.47 J 1.3 J < 3.3 UQ 1.1 J < 0.85 UQ 1.5 J
< 0.25 U < 0.3 UQ 0.84 J 2.3 J 0.87 J 0.71 J < 0.79 UQ
< 1.2 UQ 1.7 J 4.0 J 12 3.9 J 3.4 J 4.5 J

1.2 J 1.2 J 3.8 J 8.3 2.4 J 2.6 J 2.8 J
< 0.24 U < 0.068 U < 0.32 U < 0.91 U < 0.24 U < 0.31 U < 0.14 UQ

0.77 J 1.1 J 3.0 J 4.5 J 0.91 J 1.8 J 0.99 J
15 18 45 110 29 24 30 

< 1.4 UQ < 1.7 UQ 7.4 22 4.7 J 2.9 J 3.7 J
160 160 730 2,000 360 220 190 
0.41 0.70 2.3 5.4 1.6 1.5 1.6 
0.87 0.87 2.6 6.0 2.0 1.8 1.9 
690 1.1 66 590 110 100 2.8 
690 14 66 590 110 100 16 

< 0.21 U < 0.73 U < 0.40 U < 0.41 U < 0.29 U < 0.31 U < 0.34 U
0.62 J < 0.79 U < 2.1 UQ 5.7 3.6 3.8 4.6 
1.4 J 2.6 3.7 8.3 3.8 2.6 < 1.2 UQ

< 0.23 U < 0.45 U < 0.47 UQ 0.50 J 0.30 J < 0.32 U < 0.32 U
2.5 3.9 7.3 15 7.1 5.0 2.8 

< 0.22 U < 0.45 U < 0.36 U < 0.41 U < 0.29 U < 0.30 U < 0.31 U
< 0.27 U < 0.66 U < 0.50 U < 1.5 UQ < 0.6 UQ 0.61 J < 0.47 UQ

< 0.68 UQ < 0.62 UQ < 1.6 UQ 4.2 1.5 J 1.2 J < 0.86 UQ
< 0.22 UQ < 0.31 U < 0.79 UQ 2.0 J 0.63 J < 0.45 UQ < 0.36 UQ
< 0.24 U < 0.47 U 0.50 J 0.57 J < 0.24 U < 0.20 U 0.38 J
< 0.27 U < 0.52 U 0.73 J < 1.2 UQ < 0.57 UQ < 0.27 U < 0.39 U

0.37 J 1.4 J 0.93 J 2.6 J 2.1 J 2.4 J 5.4 J
14 J < 14 U 18 J 21 J 30 J 18 J 21 J
8.7 J 3.1 J 5.7 J 11 J 21 J 12 J 5.9 J
8.8 J 7.4 J 12 J 29 J 30 J 17 J 13 J
13 J 19 J 42 J 93 J 42 J 30 J 14 J
12 J 16 J 50 J 110 J 34 J 28 J 13 J
13 J 13 J 56 J 110 J 32 J 28 J 15 J
24 J 36 J 100 J 180 J 53 J 54 J 26 J
72 J 120 J 300 670 170 J 160 J 98 J
430 700 2,000 5,600 J 1,200 980 910 
590 910 2,600 6,900 1,600 1,300 1,100 
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Table I-5
Analytical Results for Soilds Samples - PRI-11 ATI 
Titanium Plant and US Magnesium Parking Lots
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11
PRI11-001 PRI11-002 PRI11-003 PRI11-004 PRI11-004 PRI11-005 PRI11-005 PRI11-006 PRI11-007 PRI11-007 PRI11-008 PRI11-009
07-May-14 07-May-14 06-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14

N N N FINE N FINE N N FINE N N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI11-001-SS01-050714 PRI11-002-SS01-050714 PRI11-003-SS01-050614 PRI11-004-SS01-050714 FINES PRI11-004-SS01-050714 PRI11-005-SS01-050714 FINES PRI11-005-SS01-050714 PRI11-006-SS01-050714 PRI11-007-SS01-050714 FINES PRI11-007-SS01-050714 PRI11-008-SS01-050714 PRI11-009-SS01-050714
Analyte Unit                         

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

03- Metals
Total Aluminum mg/kg 4,700 6,900 7,200 5,100 4,000 6,400 5,700 10,000 6,600 5,300 6,600 5,700 
Total Antimony mg/kg < 0.22 UJ < 0.23 UJ < 0.21 UJ < 0.19 UJ < 0.22 UJ < 0.20 UJ < 0.22 UJ 0.32 J- 0.42 J- 0.58 J- < 0.24 UJ < 0.22 UJ
Total Arsenic mg/kg 4.5 4.6 4.5 3.8 4.0 4.0 4.4 11 5.1 6.1 4.8 4.9 
Total Barium mg/kg 78 96 130 90 210 100 100 130 110 97 100 93 
Total Beryllium mg/kg 0.28 0.37 0.31 0.26 0.24 0.28 0.27 0.44 0.32 0.27 0.36 0.29 
Total Cadmium mg/kg < 0.11 U 0.16 J 0.44 0.12 J 0.12 J 0.14 J 0.12 J 0.46 0.13 J 0.18 J 0.12 J 0.13 J
Total Calcium mg/kg 100,000 96,000 64,000 J 68,000 100,000 57,000 92,000 42,000 54,000 94,000 73,000 100,000 
Total Chromium mg/kg 20 8.5 9.3 7.2 J- 6.2 7.6 J- 7.8 14 14 J- 13 7.8 7.0 
Total Cobalt mg/kg 2.2 J- 2.7 J- 2.3 1.7 1.4 J- 1.9 2.0 J- 4.0 J- 6.0 6.5 J- 2.6 J- 2.3 J-
Total Copper mg/kg 5.1 7.0 13 18 7.8 9.4 7.2 33 210 220 5.9 6.0 
Total Iron mg/kg 6,800 9,500 6,000 J 5,900 8,500 5,900 6,000 13,000 18,000 18,000 5,400 8,100 
Total Lead mg/kg 11 J- 12 J- 13 7.4 6.3 J- 5.7 5.9 J- 19 J- 14 19 J- 9.8 J- 16 J-
Total Magnesium mg/kg 29,000 20,000 14,000 J 16,000 19,000 13,000 18,000 9,800 14,000 30,000 14,000 26,000 
Total Manganese mg/kg 150 J 180 J 180 140 130 J 130 170 J 230 J 170 170 J 180 J 200 J
Total Mercury mg/kg 0.016 J < 0.02 U 0.012 J < 0.0089 U < 0.012 U 0.012 J < 0.010 U 0.092 < 0.0089 U < 0.0093 U 0.021 J 0.016 J
Total Molybdenum mg/kg 1.1 J- 0.34 J- < 0.37 U 0.46 0.26 J- 0.40 0.25 J- 0.68 J- 23 J- 29 J- 0.27 J- 0.39 J-
Total Nickel mg/kg 12 J- 6.7 J- 6.2 4.8 4.0 J- 4.8 5.0 J- 9.8 J- 5.9 5.2 J- 6.0 J- 5.1 J-
Total Potassium mg/kg 1,600 2,600 2,500 J 1,900 1,700 2,000 1,900 3,000 1,900 1,500 2,500 2,300 
Total Selenium mg/kg < 0.22 U < 0.23 U < 0.21 UJ < 0.19 U < 0.22 U < 0.20 U < 0.22 U 0.43 J 0.26 J 0.30 J < 0.24 U < 0.22 U
Total Silver mg/kg < 0.067 U < 0.068 U < 0.063 U < 0.058 U < 0.066 U < 0.059 U < 0.067 U 0.21 J < 0.060 U < 0.065 U < 0.072 U < 0.067 U
Total Sodium mg/kg 400 J 480 J 900 410 J 450 J 470 J 600 890 630 490 J 980 770 
Total Thallium mg/kg < 0.11 U < 0.11 U < 0.10 U < 0.096 U < 0.11 U < 0.098 U < 0.11 U 0.20 J < 0.10 U < 0.11 U < 0.12 U < 0.11 U
Total Vanadium mg/kg 13 16 14 12 9.9 12 12 20 18 J- 15 16 15 
Total Zinc mg/kg 22 J- 28 J- 390 23 J- 20 J- 72 J- 42 J- 63 J- 78 J- 88 J- 25 J- 27 J-

05-SVOCs
1,1'-Biphenyl µg/kg < 180 U < 180 U < 170 U < 170 U < 180 U < 170 U < 190 U < 190 U < 160 U < 190 U < 190 U < 180 U
1,2,4,5-Tetrachlorobenzene µg/kg < 29 U < 29 U < 28 U < 26 U < 28 U < 26 U < 30 U < 31 U < 26 U < 29 U < 30 U < 29 U
2,3,4,6-Tetrachlorophenol µg/kg < 91 U < 91 U < 87 U < 82 U < 88 U < 82 U < 94 U < 96 U < 81 U < 92 U < 96 U < 91 U
2,4,5-Trichlorophenol µg/kg < 92 U < 92 U < 88 U < 83 U < 89 U < 83 U < 95 U < 98 U < 82 U < 93 U < 97 U < 92 U
2,4,6-Trichlorophenol µg/kg < 93 U < 93 U < 89 U < 84 U < 90 U < 84 U < 96 U < 99 U < 83 U < 94 U < 98 U < 93 U
2,4,6-Trichlorophenol (SIM Screen) µg/kg < 4.9 U < 4.9 UJ < 4.7 U < 4.4 U < 4.7 U < 4.4 U < 5.0 U < 5.2 U < 4.3 U < 4.9 U < 5.1 U < 4.9 U
2,2-Oxybis(1-chloropropane) µg/kg < 87 UJ < 88 UJ < 84 UJ < 79 UJ < 85 UJ < 79 UJ < 90 UJ < 93 UJ < 78 UJ < 89 UJ < 92 UJ < 88 UJ
2,4-Dichlorophenol µg/kg < 98 U < 99 U < 94 U < 89 U < 96 U < 89 U < 100 U < 100 U < 88 U < 100 U < 100 U < 99 U
2,4-Dimethylphenol µg/kg < 180 UJ < 190 UJ < 180 U < 170 U < 180 UJ < 170 U < 190 UJ < 200 UJ < 170 UJ < 190 UJ < 190 UJ < 190 UJ
2,4-Dinitrophenol µg/kg < 240 U < 240 U < 230 U < 210 U < 230 U < 210 U < 240 U < 250 U < 210 U < 240 U 280 J < 240 U
2,4-Dinitrotoluene µg/kg < 98 U < 99 U < 94 U < 89 U < 96 U < 89 U < 100 U < 100 U < 88 U < 100 U < 100 U < 99 U
2,6-Dinitrotoluene µg/kg < 110 U < 110 U < 100 U < 99 U < 110 U < 99 U < 110 U < 120 U < 98 U < 110 U < 120 U < 110 U
2-Chloronaphthalene µg/kg < 89 U < 90 U < 86 U < 81 U < 87 U < 81 U < 93 U < 95 U < 80 U < 91 U < 94 U < 90 U
2-Chlorophenol µg/kg < 97 U < 98 U < 93 U < 88 U < 95 U < 88 U < 100 U < 100 U < 87 U < 99 U < 100 U < 98 U
2-Methylphenol µg/kg < 64 U < 64 U < 61 U < 58 U < 62 U < 58 U < 66 U < 68 U < 57 U < 65 U < 68 U < 64 U
2-Nitroaniline µg/kg < 93 U < 93 U < 89 U < 84 U < 90 U < 84 U < 96 U < 99 U < 83 U < 94 U < 98 U < 93 U
2-Nitrophenol µg/kg < 91 U < 91 U < 87 U < 82 U < 88 U < 82 U < 94 U < 96 U < 81 U < 92 U < 96 U < 91 U
3,3'-Dichlorobenzidine µg/kg < 100 UJ < 100 UJ < 100 UJ < 94 UJ < 100 UJ < 94 UJ < 110 UJ < 110 UJ < 93 UJ < 110 UJ < 110 UJ < 100 UJ
3-Nitroaniline µg/kg < 180 U < 190 U < 180 UJ < 170 U < 180 U < 170 U < 190 U < 200 U < 170 UJ < 190 UJ < 190 U < 190 U
4,6-Dinitro-2-methylphenol µg/kg < 89 U < 90 U < 86 U < 81 U < 87 U < 81 U < 93 U < 95 U < 80 U < 91 U < 94 U < 90 U
4-Bromophenyl-phenylether µg/kg < 94 U < 94 U < 90 U < 85 U < 92 U < 85 U < 97 U < 100 U < 84 U < 95 U < 99 U < 94 U
4-Chloro-3-methylphenol µg/kg < 100 U < 100 U < 97 U < 92 U < 99 U < 92 U < 110 U < 110 U < 91 U < 100 U < 110 U < 100 U
4-Chloroaniline µg/kg < 64 UJ < 64 UJ < 61 UJ < 58 U < 62 UJ < 58 U < 66 UJ < 68 UJ < 57 UJ < 65 UJ < 68 UJ < 64 UJ
4-Chlorophenyl-phenylether µg/kg < 100 U < 100 U < 99 U < 93 U < 100 U < 93 U < 110 U < 110 U < 92 U < 100 U < 110 U < 100 U
3 & 4 Methylphenol µg/kg < 360 U < 370 U < 350 U < 330 U < 360 U < 330 U < 380 U < 390 U < 330 U < 370 U < 380 U < 370 U
4-Nitroaniline µg/kg < 97 U < 98 U < 93 U < 88 U < 95 U < 88 U < 100 U < 100 U < 87 U < 99 U < 100 U < 98 U
4-Nitrophenol µg/kg < 310 U < 310 U < 300 U < 280 U < 300 U < 280 U < 320 U < 330 U < 280 U < 310 U < 330 U < 310 U
Acetophenone µg/kg < 28 U < 28 U < 26 U 30 J < 27 U < 25 U < 29 U < 29 U 92 J < 28 UJ < 29 U < 38 U
Benzaldehyde µg/kg < 180 U < 180 U < 170 U < 170 U < 180 U < 170 U < 190 U < 190 U < 160 U < 190 U < 190 U < 180 U
Benzylbutylphthalate µg/kg < 100 U < 110 U < 100 U < 95 U 1,100 < 95 U < 110 U < 110 U < 94 U < 110 U 110 J < 110 U
Bis(2-chloroethoxy)methane µg/kg < 97 U < 98 U < 93 U < 88 U < 95 U < 88 U < 100 U < 100 U < 87 U < 99 U < 100 U < 98 U
bis(2-Chloroethyl) ether µg/kg < 89 U < 90 U < 86 U < 81 U < 87 U < 81 U < 93 U < 95 U < 80 U < 91 U < 94 U < 90 U
Bis(2-ethylhexyl)phthalate µg/kg < 110 U < 110 U 150 J < 98 U 140 J 100 J 120 J 180 J 140 J 140 J < 110 U < 110 U
Carbazole µg/kg < 100 U < 110 U < 100 UJ < 95 U < 100 U < 95 U < 110 U < 110 U < 94 U < 110 U < 110 U < 110 U
Dibenzofuran µg/kg < 95 U < 96 U < 91 U < 86 U < 93 U < 86 U < 98 U < 100 U < 85 U < 97 U < 100 U < 95 U
Diethyl phthalate µg/kg < 99 U < 100 U < 95 U < 90 U < 97 U < 90 U < 100 U < 110 U < 89 U < 100 U < 100 U < 100 U
Dimethylphthalate µg/kg < 96 U < 97 U < 92 U < 87 U < 94 U < 87 U < 99 U < 100 U < 86 U < 98 U < 100 U < 96 U
Di-n-butylphthalate µg/kg < 110 U < 110 U < 100 U < 97 U < 100 U < 97 U < 110 U < 110 U < 96 U < 110 U < 110 U < 110 U
Di-n-octylphthalate µg/kg < 110 U < 110 U < 100 U < 97 U < 100 U < 97 U < 110 U < 110 U < 96 U < 110 U < 110 U < 110 U
Hexachlorobenzene µg/kg < 98 U < 99 U < 94 U < 89 U < 96 U < 89 U < 100 U < 100 U < 88 U < 100 U < 100 U < 99 U
Hexachlorobenzene (SIM Screen) µg/kg < 2.4 U 3.5 J 67 5.3 J < 2.4 U 5.6 J 5.9 J < 2.6 U 2.4 J < 2.5 U 4.5 J 2.8 J
Hexachlorobutadiene µg/kg < 91 U < 91 U < 87 U < 82 U < 88 U < 82 U < 94 U < 96 U < 81 U < 92 U < 96 U < 91 U
Hexachlorobutadiene (SIM Screen) µg/kg < 4.1 U < 4.1 UJ < 3.9 U < 3.7 U < 4.0 U < 3.7 U < 4.2 U < 4.3 U < 3.7 U < 4.2 U < 4.3 U < 4.1 U
Hexachlorocyclopentadiene µg/kg < 68 U < 69 U < 66 UJ < 62 U < 67 U < 62 U < 71 U < 73 U < 61 UJ < 70 U < 72 U < 69 U
Hexachloroethane µg/kg < 89 U < 90 U < 86 U < 81 U < 87 U < 81 U < 93 U < 95 U < 80 U < 91 U < 94 U < 90 U
Isophorone µg/kg < 100 U < 100 U < 99 U < 93 U < 100 U < 93 U < 110 U < 110 U < 92 U < 100 U < 110 U < 100 U
Nitrobenzene µg/kg < 84 U < 84 U < 81 U < 76 U < 82 U < 76 U < 87 U < 89 U < 75 U < 85 U < 89 U < 84 U
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Table I-5
Analytical Results for Soilds Samples - PRI-11 ATI 
Titanium Plant and US Magnesium Parking Lots
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

03- Metals
Total Aluminum mg/kg
Total Antimony mg/kg
Total Arsenic mg/kg
Total Barium mg/kg
Total Beryllium mg/kg
Total Cadmium mg/kg
Total Calcium mg/kg
Total Chromium mg/kg
Total Cobalt mg/kg
Total Copper mg/kg
Total Iron mg/kg
Total Lead mg/kg
Total Magnesium mg/kg
Total Manganese mg/kg
Total Mercury mg/kg
Total Molybdenum mg/kg
Total Nickel mg/kg
Total Potassium mg/kg
Total Selenium mg/kg
Total Silver mg/kg
Total Sodium mg/kg
Total Thallium mg/kg
Total Vanadium mg/kg
Total Zinc mg/kg

05-SVOCs
1,1'-Biphenyl µg/kg
1,2,4,5-Tetrachlorobenzene µg/kg
2,3,4,6-Tetrachlorophenol µg/kg
2,4,5-Trichlorophenol µg/kg
2,4,6-Trichlorophenol µg/kg
2,4,6-Trichlorophenol (SIM Screen) µg/kg
2,2-Oxybis(1-chloropropane) µg/kg
2,4-Dichlorophenol µg/kg
2,4-Dimethylphenol µg/kg
2,4-Dinitrophenol µg/kg
2,4-Dinitrotoluene µg/kg
2,6-Dinitrotoluene µg/kg
2-Chloronaphthalene µg/kg
2-Chlorophenol µg/kg
2-Methylphenol µg/kg
2-Nitroaniline µg/kg
2-Nitrophenol µg/kg
3,3'-Dichlorobenzidine µg/kg
3-Nitroaniline µg/kg
4,6-Dinitro-2-methylphenol µg/kg
4-Bromophenyl-phenylether µg/kg
4-Chloro-3-methylphenol µg/kg
4-Chloroaniline µg/kg
4-Chlorophenyl-phenylether µg/kg
3 & 4 Methylphenol µg/kg
4-Nitroaniline µg/kg
4-Nitrophenol µg/kg
Acetophenone µg/kg
Benzaldehyde µg/kg
Benzylbutylphthalate µg/kg
Bis(2-chloroethoxy)methane µg/kg
bis(2-Chloroethyl) ether µg/kg
Bis(2-ethylhexyl)phthalate µg/kg
Carbazole µg/kg
Dibenzofuran µg/kg
Diethyl phthalate µg/kg
Dimethylphthalate µg/kg
Di-n-butylphthalate µg/kg
Di-n-octylphthalate µg/kg
Hexachlorobenzene µg/kg
Hexachlorobenzene (SIM Screen) µg/kg
Hexachlorobutadiene µg/kg
Hexachlorobutadiene (SIM Screen) µg/kg
Hexachlorocyclopentadiene µg/kg
Hexachloroethane µg/kg
Isophorone µg/kg
Nitrobenzene µg/kg

PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11
PRI11-010 PRI11-010 PRI11-011 PRI11-012 PRI11-013 PRI11-013 PRI11-014
07-May-14 07-May-14 06-May-14 06-May-14 06-May-14 06-May-14 06-May-14

FINE N N N FINE N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI11-010-SS01-050714 FINES PRI11-010-SS01-050714 PRI11-011-SS01-050614 PRI11-012-SS01-050614 PRI11-013-SS01-050614 FINES PRI11-013-SS01-050614 PRI11-014-SS01-050614
              

6,000 6,300 15,000 12,000 11,000 11,000 16,000 
< 0.21 UJ < 0.23 UJ < 0.36 UJ < 0.28 UJ < 0.21 UJ < 0.21 UJ 0.60 J-

3.8 4.3 7.0 7.5 5.7 6.2 23 
90 100 270 220 190 240 360 

0.25 0.25 0.69 0.52 0.49 0.52 0.85 
0.17 J 0.18 J 0.41 0.37 0.31 0.34 0.32 

46,000 65,000 83,000 J 110,000 J 89,000 100,000 J 78,000 J
5.5 J- 5.9 17 15 11 J- 12 21 
1.7 1.8 J- 5.6 4.0 3.8 4.3 8.9 
7.4 5.7 18 14 14 J- 12 19 

4,600 5,600 13,000 J 9,700 J 10,000 11,000 J 17,000 J
3.9 4.8 J- 17 9.2 9.9 12 14 

12,000 14,000 25,000 J 29,000 J 23,000 23,000 J 16,000 J
110 130 J 480 280 300 320 530 

< 0.0087 U < 0.0095 U 0.027 J < 0.0090 U < 0.0088 U < 0.019 U < 0.013 U
< 0.095 U 0.047 J- 0.74 < 0.25 U 0.65 0.54 3.0 

4.1 4.6 J- 15 11 10 J- 11 22 
2,000 2,600 5,900 J 4,600 J 4,400 4,600 J 4,200 J

< 0.21 U < 0.23 U 0.27 J- 0.39 J- 0.28 J- 0.27 J- 0.30 J-
< 0.063 U < 0.070 U < 0.064 U < 0.061 U < 0.064 U < 0.063 U < 0.065 U

700 940 2,900 1,700 1,500 1,500 610 
< 0.10 U < 0.12 U < 0.11 U 0.12 J 0.12 J < 0.10 U 0.20 J

11 12 28 23 18 21 34 
17 J- 19 J- 51 60 48 J- 47 59 

< 170 U < 190 U < 170 U < 170 U < 170 U < 180 U < 190 U
< 27 U < 30 U < 27 U < 27 U < 27 U < 29 U < 30 U
< 85 U < 93 U < 86 U < 86 U < 84 UJ < 90 U < 93 U
< 86 U < 95 U < 87 U < 87 U < 85 UJ < 91 U < 95 U
< 87 U < 96 U < 88 U < 88 U < 87 U < 92 U < 96 U
< 4.5 U < 5.0 U < 4.6 U < 4.6 U < 4.5 U < 4.8 U < 5.0 U
< 82 UJ < 90 UJ < 83 UJ < 83 UJ < 81 UJ < 87 UJ < 90 UJ
< 92 U < 100 U < 93 U < 94 U < 92 U < 98 U < 100 U

< 170 U < 190 UJ < 180 U < 180 U < 170 UJ < 180 UJ < 190 U
< 220 U < 240 U < 220 U < 220 U < 220 U < 230 U < 240 U
< 92 U < 100 U < 93 U < 94 U < 92 U < 98 U < 100 U

< 100 U < 110 U < 100 U < 100 U < 100 U < 110 U < 110 U
< 84 U < 92 U < 85 U < 85 U < 83 U < 89 U < 92 U
< 91 U < 100 U < 92 U < 93 U < 91 U < 97 U < 100 U
< 60 U < 66 U < 61 U < 61 U < 60 U < 64 U < 66 U
< 87 U < 96 U < 88 U < 88 U < 87 U < 92 U < 96 U
< 85 U < 93 U < 86 U < 86 U < 84 U < 90 U < 93 U
< 97 UJ < 110 UJ < 99 UJ < 99 UJ < 97 UJ < 100 UJ < 110 UJ
< 170 U < 190 U < 180 UJ < 180 UJ < 170 UJ < 180 UJ < 190 UJ
< 84 U < 92 U < 85 U < 85 U < 83 U < 89 U < 92 U
< 88 U < 97 U < 89 U < 89 U < 88 U < 93 U < 97 U
< 95 U < 100 U < 96 U < 97 U < 95 U < 100 U < 100 U
< 60 U < 66 UJ < 61 UJ < 61 UJ < 60 UJ < 64 UJ < 66 UJ
< 96 U < 110 U < 98 U < 98 U < 96 U < 100 U < 110 U

< 340 U < 380 U < 350 U < 350 U < 340 U < 360 U < 380 U
< 91 U < 100 U < 92 U < 93 U < 91 U < 97 U < 100 U

< 290 U < 320 U < 290 U < 290 U < 290 U < 310 U < 320 U
36 J < 29 U < 26 U < 26 U 39 J- < 27 U < 28 U

< 170 U < 190 U < 170 U < 170 U < 170 U < 180 U < 190 U
< 98 U < 110 U < 100 U < 100 U 98 J < 100 U < 110 U
< 91 U < 100 U < 92 U < 93 U < 91 U < 97 U < 100 U
< 84 U < 92 U < 85 U < 85 U < 83 U < 89 U < 92 U

< 100 U 120 J 130 J 130 J 120 J < 110 U 130 J
< 98 U < 110 U < 100 UJ < 100 UJ < 98 U < 100 UJ < 110 UJ
< 89 U < 98 U < 90 U < 90 U < 89 U < 94 U < 98 U
< 93 U < 100 U < 94 U < 95 U < 93 U < 99 U < 100 U
< 90 U < 99 U < 91 U < 91 U < 90 U < 95 U < 99 U

< 100 U < 110 U < 100 U < 100 U < 100 U < 110 U < 110 U
< 100 U < 110 U < 100 U < 100 U < 100 U < 110 U < 110 U
< 92 U < 100 U < 93 U < 94 U < 92 U < 98 U < 100 U

69 < 2.5 U 6.2 J 58 11 J 10 J < 2.5 U
< 85 U < 93 U < 86 U < 86 U < 84 U < 90 U < 93 U
< 3.8 U < 4.2 U < 3.9 U < 3.9 U < 3.8 U < 4.1 U < 4.2 U
< 64 U < 71 U < 65 UJ < 65 UJ < 64 UJ < 68 UJ < 71 UJ
< 84 U < 92 U < 85 U < 85 U < 83 U < 89 U < 92 U
< 96 U < 110 U < 98 U < 98 U < 96 U < 100 U < 110 U
< 79 U < 87 U < 80 U < 80 U < 78 U < 83 U < 87 U
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Table I-5
Analytical Results for Soilds Samples - PRI-11 ATI 
Titanium Plant and US Magnesium Parking Lots
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11
PRI11-001 PRI11-002 PRI11-003 PRI11-004 PRI11-004 PRI11-005 PRI11-005 PRI11-006 PRI11-007 PRI11-007 PRI11-008 PRI11-009
07-May-14 07-May-14 06-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14 07-May-14

N N N FINE N FINE N N FINE N N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI11-001-SS01-050714 PRI11-002-SS01-050714 PRI11-003-SS01-050614 PRI11-004-SS01-050714 FINES PRI11-004-SS01-050714 PRI11-005-SS01-050714 FINES PRI11-005-SS01-050714 PRI11-006-SS01-050714 PRI11-007-SS01-050714 FINES PRI11-007-SS01-050714 PRI11-008-SS01-050714 PRI11-009-SS01-050714
Analyte Unit                         

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

N-Nitrosodimethylamine µg/kg < 110 U < 110 U < 100 U < 96 U < 100 U < 96 U < 110 U < 110 U < 95 U < 110 U < 110 U < 110 U
n-Nitrosodimethylamine (SIM Screen) µg/kg < 110 UJ < 110 UJ < 100 U < 96 UJ < 100 UJ < 96 UJ < 110 UJ < 110 UJ < 95 UJ < 110 UJ < 110 UJ < 110 UJ
N-Nitroso-di-n-propylamine µg/kg < 93 U < 93 U < 89 U < 84 U < 90 U < 84 U < 96 U < 99 U < 83 U < 94 U < 98 U < 93 U
N-Nitrosodiphenylamine µg/kg < 95 U < 96 U < 91 U < 86 U < 93 U < 86 U < 98 U < 100 U < 85 U < 97 U < 100 U < 95 U
Pentachlorophenol µg/kg < 56 U < 57 U < 54 U < 51 U < 55 U < 51 U < 58 U < 60 U < 50 UJ < 57 U < 59 U < 57 U
Pentachlorophenol (SIM Screen) µg/kg 37 J < 27 UJ < 25 U < 24 U < 26 U < 24 U < 27 U < 28 U < 24 UJ < 27 U 45 J+ < 27 U
Phenol µg/kg < 92 U < 92 U < 88 U < 83 U < 89 U < 83 U < 95 U < 98 U < 82 U < 93 U < 97 U < 92 U

06-PAHs by SIM
2-Methylnaphthalene µg/kg < 0.48 U < 0.50 U 0.61 J 0.51 J < 0.51 U 0.70 J < 0.46 U 0.63 J < 0.43 U < 0.49 U < 0.51 U < 0.51 U
Acenaphthene µg/kg < 0.52 U < 0.55 U < 0.51 U < 0.46 U < 0.56 U < 0.47 U < 0.50 U < 0.54 U < 0.47 U < 0.54 U < 0.56 U < 0.56 U
Acenaphthylene µg/kg < 0.37 U < 0.38 U < 0.36 U < 0.32 U < 0.39 U < 0.33 U < 0.35 U < 0.38 U < 0.33 U < 0.38 U < 0.39 U < 0.39 U
Anthracene µg/kg 1.0 J < 0.46 U < 0.43 U 0.73 J 1.2 J < 0.39 U < 0.42 U < 0.45 U 0.50 J 0.63 J < 0.47 U < 0.47 U
Benzo(a)anthracene µg/kg < 0.34 U < 0.35 U 1.8 J 0.52 J 0.53 J 0.63 J 0.98 J 14 0.33 J 0.43 J < 0.36 U < 0.36 U
Benzo(a)pyrene µg/kg < 0.44 U < 0.46 U 2.0 J 0.47 J < 0.48 U 0.57 J 0.87 J 21 < 0.40 U < 0.46 U < 0.48 U < 0.48 U
Benzo(b)fluoranthene µg/kg < 0.56 U < 0.59 U 4.3 J 1.0 J 0.75 J 0.83 J 1.1 J 24 2.6 J 1.5 J < 0.60 U 0.68 J
Benzo(g,h,i)perylene µg/kg < 1.1 U < 1.2 U 2.3 J 1.6 J < 1.2 U < 1.0 U < 1.1 U 11 < 1.0 U < 1.1 U < 1.2 U < 1.2 U
Benzo(k)fluoranthene µg/kg < 0.85 U < 0.88 U 1.9 J < 0.74 U < 0.91 U < 0.76 U < 0.81 U 18 1.1 J < 0.87 U < 0.91 U < 0.91 U
Chrysene µg/kg 0.53 J < 0.40 U 4.7 J 2.2 J 1.6 J 1.1 J 1.3 J 20 3.0 J 2.3 J < 0.41 U 1.3 J
Dibenzo(a,h)anthracene µg/kg < 1.3 U < 1.4 U < 1.3 U < 1.2 U < 1.4 U < 1.2 U < 1.3 U 3.6 J < 1.2 U < 1.4 U < 1.4 U < 1.4 U
Fluoranthene µg/kg < 0.33 U < 0.34 U 3.0 J 1.6 J 1.0 J 1.2 J 2.1 J 8.4 2.8 J 2.4 J < 0.35 U 1.7 J
Fluorene µg/kg < 0.55 U < 0.57 U < 0.53 U < 0.48 U < 0.58 U < 0.49 U < 0.52 U < 0.56 U < 0.49 U < 0.56 U < 0.59 U < 0.58 U
Indeno(1,2,3-cd)pyrene µg/kg < 0.53 U < 0.56 U 1.2 J 0.61 J 0.59 J 0.50 J 0.55 J 13 0.76 J < 0.55 U < 0.57 U < 0.57 U
Naphthalene µg/kg < 0.34 U < 0.36 U 0.49 J 0.49 J < 0.37 U 0.60 J < 0.33 U 0.61 J < 0.31 U < 0.35 U < 0.37 U < 0.37 U
Phenanthrene µg/kg 0.39 J 0.43 J < 1.6 U 1.3 J 0.76 J 0.81 J 0.88 J 1.9 J 2.7 J 2.1 J < 0.42 U 0.99 J
Pyrene µg/kg < 0.39 U < 0.41 U 3.6 J 2.3 J 1.8 J 1.2 J 2.1 J 9.3 2.4 J 2.0 J < 0.42 U 1.3 J
Low Molecular Weight PAH (ND=0) µg/kg 1.4 0.43 1.1 3.0 2.0 2.1 0.88 3.1 3.2 2.7 < 0.59 U 0.99 
Low Molecular Weight PAH (ND=1/2DL) µg/kg 2.5 1.8 2.8 3.7 3.2 3.0 2.2 4.1 4.2 3.9 < 1.7 U 2.4 
High Molecular Weight PAH (ND=0) µg/kg 0.53 < 1.4 U 25 10 6.3 6.0 9.0 140 13 8.6 < 1.4 U 5.0 
High Molecular Weight PAH (ND=1/2DL) µg/kg 3.5 < 3.3 U 25 11 8.3 7.5 11 140 14 11 < 3.4 U 7.4 

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg < 22 UJ < 22 UJ < 21 U < 22 UJ < 23 UJ < 23 UJ < 22 U < 23 U < 22 U
Total Organic Carbon g/kg < 1.7 U 2.2 J 12 < 1.7 U 3.4 J < 1.7 U 1.9 J < 1.7 U 3.4 J
pH pH units 8.58 8.02 8.63 9.10 8.63 7.99 9.21 8.21 8.13 
Cyanide, Total mg/kg 0.44 J < 0.23 U < 0.22 U < 0.23 U < 0.24 U < 0.24 U < 0.22 U < 0.24 U < 0.23 U
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Table I-5
Analytical Results for Soilds Samples - PRI-11 ATI 
Titanium Plant and US Magnesium Parking Lots
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

N-Nitrosodimethylamine µg/kg
n-Nitrosodimethylamine (SIM Screen) µg/kg
N-Nitroso-di-n-propylamine µg/kg
N-Nitrosodiphenylamine µg/kg
Pentachlorophenol µg/kg
Pentachlorophenol (SIM Screen) µg/kg
Phenol µg/kg

06-PAHs by SIM
2-Methylnaphthalene µg/kg
Acenaphthene µg/kg
Acenaphthylene µg/kg
Anthracene µg/kg
Benzo(a)anthracene µg/kg
Benzo(a)pyrene µg/kg
Benzo(b)fluoranthene µg/kg
Benzo(g,h,i)perylene µg/kg
Benzo(k)fluoranthene µg/kg
Chrysene µg/kg
Dibenzo(a,h)anthracene µg/kg
Fluoranthene µg/kg
Fluorene µg/kg
Indeno(1,2,3-cd)pyrene µg/kg
Naphthalene µg/kg
Phenanthrene µg/kg
Pyrene µg/kg
Low Molecular Weight PAH (ND=0) µg/kg
Low Molecular Weight PAH (ND=1/2DL) µg/kg
High Molecular Weight PAH (ND=0) µg/kg
High Molecular Weight PAH (ND=1/2DL) µg/kg

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg
Total Organic Carbon g/kg
pH pH units
Cyanide, Total mg/kg

PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11 PRI-11
PRI11-010 PRI11-010 PRI11-011 PRI11-012 PRI11-013 PRI11-013 PRI11-014
07-May-14 07-May-14 06-May-14 06-May-14 06-May-14 06-May-14 06-May-14

FINE N N N FINE N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI11-010-SS01-050714 FINES PRI11-010-SS01-050714 PRI11-011-SS01-050614 PRI11-012-SS01-050614 PRI11-013-SS01-050614 FINES PRI11-013-SS01-050614 PRI11-014-SS01-050614
              

< 99 U < 110 U < 100 U < 100 U < 99 UJ < 110 UJ < 110 U
< 99 UJ < 110 UJ < 100 U < 100 U < 99 UJ < 110 U < 110 U
< 87 U < 96 U < 88 U < 88 U < 87 U < 92 U < 96 U
< 89 U < 98 U < 90 U < 90 U < 89 U < 94 U < 98 U
< 53 U < 58 U < 53 U < 54 U 270 J- < 56 UJ < 58 U
< 25 U < 27 U < 25 U < 25 U 140 J- < 26 UJ < 27 U
< 86 U < 95 U < 87 U < 87 U < 85 U < 91 U < 95 U

< 0.42 U < 0.45 U < 0.44 U < 0.43 U 0.54 J < 0.50 U < 0.49 U
< 0.46 U < 0.49 U < 0.48 U < 0.47 U < 0.48 U < 0.55 U < 0.54 U
< 0.32 U < 0.34 U < 0.34 U < 0.33 U < 0.34 U < 0.38 U < 0.38 U
< 0.38 U < 0.41 U < 0.41 U < 0.40 U < 0.41 U < 0.46 U < 0.45 U
< 0.29 U < 0.31 U 0.38 J 1.1 J < 0.31 U < 0.35 U < 0.35 U
< 0.39 U < 0.41 U < 0.41 U 0.99 J < 0.41 U < 0.46 U < 0.45 U
< 0.49 U < 0.52 U 0.57 J 1.2 J < 0.52 U < 0.59 U < 0.58 U
< 0.97 U < 1.0 U < 1.0 U < 1.0 U < 1.0 U < 1.2 U < 1.1 U
< 0.74 U < 0.79 U < 0.78 U 0.94 J < 0.78 U < 0.88 U < 0.87 U
< 0.34 U < 0.36 U 1.0 J 2.1 J 0.50 J 0.79 J 1.0 J
< 1.2 U < 1.2 U < 1.2 U < 1.2 U < 1.2 U < 1.4 U < 1.4 U
< 0.29 U < 0.30 U 1.5 J 2.4 J 0.88 J 1.3 J 0.97 J
< 0.48 U < 0.51 U < 0.51 U < 0.49 U < 0.51 U < 0.57 U < 0.56 U
< 0.47 U < 0.50 U < 0.49 U 0.67 J < 0.49 U < 0.56 U < 0.55 U

0.36 J < 0.32 U < 0.32 U 0.48 J 0.48 J < 0.36 U < 0.35 U
0.54 J 0.37 J < 1.2 U < 1.6 U 0.87 J < 1.3 U < 0.89 U

< 0.34 U < 0.36 U 0.97 J 2.2 J 0.59 J 0.88 J 0.91 J
0.90 0.37 < 1.2 U 0.48 1.9 < 1.3 U < 0.89 U
1.9 1.6 < 1.9 U 2.3 2.8 < 2.1 U < 1.8 U

< 1.2 U < 1.2 U 4.4 12 2.0 3.0 2.9 
< 2.8 U < 2.9 U 6.4 13 4.3 5.7 5.5 

< 22 UJ < 21 U < 21 U < 22 U < 22 U
2.3 J 9.7 7.7 7.9 3.8 J
9.52 8.46 8.52 8.11 8.08 

< 0.23 U < 0.22 U < 0.22 U < 0.23 U < 0.23 U

Notes:
< = Compound not detected. Reportable detection limit shown. OCDF = Octachlorodienzofuran
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = Not analyzed PCB = Polychlorinated biphenyl 
FINE = Fines Portion (Sieved) of Normal Sample PeCDD = Pentachlorodibenzo-p-dioxin
g/kg = grams per kilogram PeCDF = Pentachlorodienzofuran
HpCDD = Heptachlorodibenzo-p-dioxin pg/g = picogram per gram (1 pg/g = 0.001 µg/kg)
HpCDF = Heptachlorodibenzofuran pH units = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran SVOC = Semi-volatile organic compound
in = inches TCDD = Tetrachlorodibenzodioxin
mg/kg = milligrams per kilogram TCDF = Tetrachlorodienzofuran
N = Normal Environmental Sample TEQ = Toxicity equivalence 
OCDD = Octachlorodibenzo-p-dioxin VOC = Volatile organic compound

Qualifiers - Organic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.
J+ = The result is an estimated quantity, biased high. The associated numerical value is the approximate concentration of the analyte in the sample.
J- = The result is an estimated quantity, biased low. The associated numerical value is the approximate concentration of the analyte in the sample.
U = Compound was analyzed for, but not detected. The associated numerical value is the reporting limit.
UJ = The nondetected analyte was qualified as estimated at the sample quantitation limit. The reported sample quantitation limit is approximate and may be inaccurate or imprecise.
UJQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration, value is an estimate.
UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration.
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Table I-6
Analytical Results for Solids Samples - PRI-12 
US Magnesium Ancillary Worker Exposure Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12
PRI12-001 PRI12-001 PRI12-002 PRI12-003 PRI12-004 PRI12-005 PRI12-006 PRI12-007 PRI12-008 PRI12-008 PRI12-009 PRI12-009
10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13

FINE N N N N N N N FINE N FINE N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI12-001-SS01-121013 FINES PRI12-001-SS01-121013 PRI12-002-SS01-121013 PRI12-003-SS01-121013 PRI12-004-SS01-121013 PRI12-005-SS01-121013 PRI12-006-SS01-121013 PRI12-007-SS01-121013 PRI12-008-SS01-121013 FINES PRI12-008-SS01-121013 PRI12-009-SS01-121013 FINES PRI12-009-SS01-121013
Analyte Unit                         
01-Dioxins and Furans

2,3,7,8-TCDD pg/g < 0.050 U < 0.055 UQ < 0.15 UQ < 0.22 UQ < 1.2 UJ < 0.19 U < 0.14 U < 0.098 U < 0.070 U < 0.10 U < 0.55 UQ 0.59 J
1,2,3,7,8-PeCDD pg/g < 0.046 U 0.23 J 0.64 J < 0.74 UQ 4.6 J 1.1 J < 0.6 UQ 0.33 J 0.29 J < 0.17 UQ 3.2 J < 1.2 U
1,2,3,4,7,8-HxCDD pg/g 0.24 J < 0.25 UQ 0.68 J < 0.73 UQ 5.7 J 1.2 J 0.63 J 0.32 J 0.20 J 0.19 J 2.4 J 1.7 J
1,2,3,6,7,8-HxCDD pg/g 0.72 J 0.77 J 1.5 J 1.9 J 19 J 3.4 J 1.7 J < 0.78 UQ 0.51 J < 0.46 UQ 10 9.7 
1,2,3,7,8,9-HxCDD pg/g 0.75 J 0.77 J 1.8 J 2.3 J 17 J 3.5 J < 1.7 UQ 0.98 J 0.59 J < 0.43 UQ 17 14 
1,2,3,4,6,7,8-HpCDD pg/g 7.1 6.7 13 20 130 J 24 J 13 5.3 J 4.5 J 3.2 J 59 48 
OCDD pg/g 62 38 74 200 590 J 130 J 89 24 22 14 130 100 
2,3,7,8-TCDF pg/g 1.9 1.7 4.4 7.6 38 J 9.4 J 3.8 1.9 1.2 1.1 J 28 22 
1,2,3,7,8-PeCDF pg/g 4.6 J 4.8 J 11 20 96 J 22 9.7 5.7 4.1 J 3.2 J 95 76 
2,3,4,7,8-PeCDF pg/g 2.9 J 2.7 J 6.9 12 65 J 15 J 5.9 J 3.2 J 2.6 J 2.0 J 54 41 
1,2,3,4,7,8-HxCDF pg/g 22 17 42 67 310 J 66 J 27 20 16 11 360 250 
1,2,3,6,7,8-HxCDF pg/g 14 12 30 43 270 J 62 J 25 15 12 9.4 210 180 
1,2,3,7,8,9-HxCDF pg/g 0.96 J 1.1 J 2.4 J 4.8 J < 19 UJ < 4.5 U < 2.0 UQ 1.2 J 0.78 J < 0.63 U 25 26 
2,3,4,6,7,8-HxCDF pg/g 6.4 5.6 17 20 140 J 27 J 10 6.5 6.2 3.7 J 74 45 
1,2,3,4,6,7,8-HpCDF pg/g 150 140 380 530 2,800 J 690 250 150 120 90 1,500 1,200 
1,2,3,4,7,8,9-HpCDF pg/g 25 23 55 96 480 J 120 J < 49 UQ < 28 UQ 20 18 450 440 
OCDF pg/g 3,100 1,500 3,800 7,100 J 28,000 J 7,100 J 1,900 1,100 1,200 600 9,000 7,200 J
Calculated TEQ (ND=0), Mammalian pg/g 8.7 7.4 19 28 150 38 12 8.3 7.0 4.8 120 90 
Calculated TEQ (ND=1/2 DL), Mammalian pg/g 8.7 7.5 19 29 150 38 13 8.5 7.0 5.0 120 91 
Calculated TEQ (ND=0), Avian pg/g 160 170 310 630 710 310 150 100 62 81 1,300 680 
Calculated TEQ (ND=1/2 DL), Avian pg/g 160 170 310 630 720 310 150 100 62 82 1,300 680 

02-PCBs
PCB-81 pg/g < 0.61 U < 0.45 U < 0.39 U < 1.5 UQ < 3.9 UJQ 3.0 J < 0.75 UQ < 0.38 U < 0.45 U < 0.44 U < 2.8 UQ 4.1 
PCB-77 pg/g 6.7 6.4 13 18 99 J 150 11 8.9 11 < 7 UQ 22 19 
PCB-105 pg/g 18 16 28 38 380 310 39 13 20 12 41 33 
PCB-114 pg/g < 0.60 U < 0.54 U 1.1 J 2.7 < 12 UJ < 6.6 UJQ 2.1 J < 0.46 U < 0.9 UQ < 0.47 U 7.5 8.3 
PCB-118 pg/g 24 20 40 55 400 420 65 15 35 12 58 46 
PCB-123 pg/g 0.60 J 0.60 J < 0.97 UQ < 2.2 UQ < 19 UQ 9.0 J 2.3 J 0.48 J < 0.71 U < 0.45 U 6.1 5.2 
PCB-126 pg/g 1.8 J 1.8 J 4.1 6.5 < 35 UQ 38 3.3 3.3 2.3 3.0 13 12 
PCB-156 & 157 pg/g 6.4 7.1 14 25 240 150 18 11 11 8.5 48 42 
PCB-167 pg/g 2.8 2.9 6.2 13 120 58 8.0 5.5 4.9 4.1 34 30 
PCB-169 pg/g < 0.50 U < 0.45 U 1.8 J 2.9 16 2.1 J 0.86 J 0.81 J < 0.33 U < 0.39 U 8.2 < 5.2 UQ
PCB-189 pg/g < 0.77 U 1.7 J 4.6 16 76 13 J 4.1 < 2.5 UQ 1.8 J 1.5 J 49 42 
Monochlorobiphenyls, Total pg/g 3.8 J 3.0 J 5.1 J 11 J 26 J 7.8 J 8.7 J 2.5 J 7.9 J 2.1 J 7.5 J 5.4 J
Dichlorobiphenyls, Total pg/g 39 J 16 J 21 J 35 J 120 J 32 J 17 J 12 J 150 J 14 J 89 J 49 J
Trichlorobiphenyls, Total pg/g 60 J 23 J 25 J 50 J 180 J 43 J 24 J 8.2 J 240 5.1 J 110 J 54 J
Tetrachlorobiphenyls, Total pg/g 94 J 39 J 52 J 110 J 500 J 420 J 130 J 20 J 360 16 J 230 150 J
Pentachlorobiphenyls, Total pg/g 120 J 98 J 180 J 320 2,800 J 2,100 J 420 78 J 230 63 J 570 510 
Hexachlorobiphenyls, Total pg/g 140 J 130 J 240 480 7,200 J 2,700 J 430 200 J 270 180 J 940 810 
Heptachlorobiphenyls, Total pg/g 120 J 120 J 280 600 6,400 940 J 350 190 J 170 J 130 J 1,300 1,300 
Octachlorobiphenyls, Total pg/g 260 290 770 1,300 5,400 1,300 J 400 390 260 240 2,400 2,300 
Nonachlorobiphenyls, Total pg/g 860 1,000 2,600 3,800 14,000 3,800 J+ 990 1,100 720 630 5,600 5,100 
Decachlorobiphenyl (PCB-209) pg/g 7,700 J 8,000 J 20,000 J 36,000 J 100,000 J 24,000 J 7,100 J 6,700 J 4,000 J 3,300 J 41,000 J 42,000 J
Total PCBs pg/g 9,400 9,800 24,000 43,000 140,000 36,000 9,900 8,700 6,400 4,600 53,000 52,000 

03- Metals
Total Aluminum mg/kg 5,600 4,800 6,300 7,500 5,800 7,000 3,200 12,000 14,000 13,000 9,000 5,000 
Total Antimony mg/kg < 0.19 UJ < 0.21 UJ 0.84 J- 8.7 J- < 0.34 UJ < 0.3 UJ < 0.28 UJ < 0.31 UJ < 0.2 UJ < 0.33 UJ < 0.31 UJ < 0.3 UJ
Total Arsenic mg/kg 3.8 3.7 3.8 5.3 4.0 5.4 2.7 5.3 4.9 5.2 7.2 5.4 
Total Barium mg/kg 75 75 150 300 120 190 56 270 230 290 160 150 
Total Beryllium mg/kg 0.22 0.21 0.29 0.50 0.26 0.36 0.33 0.55 0.57 0.58 0.36 0.26 
Total Cadmium mg/kg < 0.097 U 0.11 J 0.19 J 0.23 0.28 0.28 < 0.13 U 0.39 0.44 0.47 0.19 J 0.16 J
Total Calcium mg/kg 46,000 79,000 79,000 91,000 120,000 140,000 310,000 96,000 81,000 120,000 85,000 190,000 
Total Chromium mg/kg 5.6 4.8 6.8 10 9.0 8.9 5.1 12 14 13 9.8 6.2 
Total Cobalt mg/kg 1.6 1.6 2.0 2.7 2.0 2.4 0.66 3.8 4.1 4.1 2.8 1.9 
Total Copper mg/kg 6.5 6.2 11 16 13 12 6.2 14 14 14 20 7.0 
Total Iron mg/kg 5,200 5,300 7,500 9,000 8,300 9,000 1,900 12,000 14,000 14,000 11,000 9,400 
Total Lead mg/kg 4.6 J 4.7 J 6.5 11 7.6 9.4 7.8 13 13 14 11 9.1 
Total Magnesium mg/kg 9,600 11,000 J 13,000 J 20,000 J 14,000 J 20,000 J 4,900 J 20,000 J 22,000 24,000 J 28,000 26,000 J
Total Manganese mg/kg 100 110 160 240 170 240 35 370 430 420 210 150 
Total Mercury mg/kg < 0.0088 U 0.011 J- 0.015 J- 0.018 J- 0.056 J- 0.067 J- 0.11 J- 0.022 J- 0.022 J 0.024 J- 0.010 J 0.020 J-
Total Molybdenum mg/kg < 0.33 U < 0.35 U < 0.39 U 1.1 1.4 0.53 < 0.21 U 0.73 0.73 J 0.65 1.6 1.1 
Total Nickel mg/kg 3.8 4.1 5.1 10 6.9 7.1 4.4 9.2 10 9.9 9.6 5.4 
Total Potassium mg/kg 1,900 2,000 2,700 3,300 2,500 3,300 990 5,700 5,800 6,100 7,300 6,700 
Total Selenium mg/kg < 0.19 U < 0.21 U < 0.21 U 0.26 J < 0.23 U < 0.21 U 0.29 J < 0.23 U 0.25 J- < 0.23 U < 0.20 U < 0.22 U
Total Silver mg/kg < 0.058 U < 0.063 U < 0.063 U < 0.067 U < 0.068 U < 0.064 U < 0.079 U < 0.068 U < 0.058 U < 0.068 U < 0.060 U < 0.067 U
Total Sodium mg/kg 570 700 720 1,700 970 1,100 5,100 1,200 670 1,000 2,900 3,800 
Total Thallium mg/kg < 0.097 U < 0.10 U < 0.10 U < 0.11 U < 0.11 U < 0.11 U < 0.13 U < 0.11 U < 0.11 U < 0.11 U < 0.10 U < 0.11 U

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth
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Table I-6
Analytical Results for Solids Samples - PRI-12 
US Magnesium Ancillary Worker Exposure Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/g
1,2,3,7,8-PeCDD pg/g
1,2,3,4,7,8-HxCDD pg/g
1,2,3,6,7,8-HxCDD pg/g
1,2,3,7,8,9-HxCDD pg/g
1,2,3,4,6,7,8-HpCDD pg/g
OCDD pg/g
2,3,7,8-TCDF pg/g
1,2,3,7,8-PeCDF pg/g
2,3,4,7,8-PeCDF pg/g
1,2,3,4,7,8-HxCDF pg/g
1,2,3,6,7,8-HxCDF pg/g
1,2,3,7,8,9-HxCDF pg/g
2,3,4,6,7,8-HxCDF pg/g
1,2,3,4,6,7,8-HpCDF pg/g
1,2,3,4,7,8,9-HpCDF pg/g
OCDF pg/g
Calculated TEQ (ND=0), Mammalian pg/g
Calculated TEQ (ND=1/2 DL), Mammalian pg/g
Calculated TEQ (ND=0), Avian pg/g
Calculated TEQ (ND=1/2 DL), Avian pg/g

02-PCBs
PCB-81 pg/g
PCB-77 pg/g
PCB-105 pg/g
PCB-114 pg/g
PCB-118 pg/g
PCB-123 pg/g
PCB-126 pg/g
PCB-156 & 157 pg/g
PCB-167 pg/g
PCB-169 pg/g
PCB-189 pg/g
Monochlorobiphenyls, Total pg/g
Dichlorobiphenyls, Total pg/g
Trichlorobiphenyls, Total pg/g
Tetrachlorobiphenyls, Total pg/g
Pentachlorobiphenyls, Total pg/g
Hexachlorobiphenyls, Total pg/g
Heptachlorobiphenyls, Total pg/g
Octachlorobiphenyls, Total pg/g
Nonachlorobiphenyls, Total pg/g
Decachlorobiphenyl (PCB-209) pg/g
Total PCBs pg/g

03- Metals
Total Aluminum mg/kg
Total Antimony mg/kg
Total Arsenic mg/kg
Total Barium mg/kg
Total Beryllium mg/kg
Total Cadmium mg/kg
Total Calcium mg/kg
Total Chromium mg/kg
Total Cobalt mg/kg
Total Copper mg/kg
Total Iron mg/kg
Total Lead mg/kg
Total Magnesium mg/kg
Total Manganese mg/kg
Total Mercury mg/kg
Total Molybdenum mg/kg
Total Nickel mg/kg
Total Potassium mg/kg
Total Selenium mg/kg
Total Silver mg/kg
Total Sodium mg/kg
Total Thallium mg/kg

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12
PRI12-010 PRI12-011 PRI12-011 PRI12-012 PRI12-013 PRI12-013 PRI12-014
10-Dec-13 11-Dec-13 11-Dec-13 12-Dec-13 12-Dec-13 12-Dec-13 12-Dec-13

N FINE N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI12-010-SS01-121013 PRI12-011-SS01-121113 FINES PRI12-011-SS01-121113 PRI12-012-SS01-121213 PRI12-013-SS01-121213 FINES PRI12-013-SS01-121213 PRI12-014-SS01-121213
              

< 0.17 U < 0.045 U < 0.13 UQ < 0.035 U < 0.052 U < 0.066 U < 0.026 U
< 0.23 U 0.65 J 0.68 J < 0.064 U 0.30 J 0.26 J < 0.046 U
< 0.2 UQ < 0.54 UQ 0.42 J < 0.12 UQ < 0.3 UQ < 0.13 UQ < 0.051 U

1.2 J 4.6 J 4.9 J 0.31 J 0.91 J 0.49 J < 0.12 UQ
1.8 J 8.8 8.0 < 0.26 UQ 1.3 J 0.53 J 0.14 J
5.9 J 22 23 2.4 J 5.0 J < 2.3 UQ < 0.79 UQ
56 45 38 16 20 12 3.4 J

1.4 J 1.4 1.1 1.0 J 2.0 1.1 0.52 J
4.5 J 3.8 J 4.5 J 1.7 J 5.3 < 2.6 UQ 0.65 J
3.1 J 2.5 J 2.9 J 0.92 J 3.1 J 1.7 J 0.32 J
14 18 17 5.9 19 9.7 2.3 J
11 8.6 10 4.9 J 15 7.6 1.5 J

1.4 J 1.1 J 1.0 J < 0.18 UQ 1.4 J 0.69 J < 0.059 U
2.5 J 2.8 J < 2.5 UQ 2.2 J 6.1 < 3.3 UQ 0.63 J
81 67 67 40 150 58 13 
28 28 25 6.7 28 11 2.7 J
400 400 450 260 800 400 87 
5.8 7.3 7.2 2.4 8.2 3.7 0.81 
6.0 7.5 7.4 2.5 8.3 4.0 0.88 
9.4 10 9.9 76 110 160 150 
26 22 23 76 110 160 150 

< 0.57 U < 0.63 U < 0.35 U < 0.34 U 0.65 J < 0.57 UQ < 0.29 U
2.0 J 2.0 1.5 J 1.6 J 6.5 4.6 1.1 J
7.8 16 < 5.2 UQ 2.4 25 6.1 1.8 J

< 1.2 UQ 1.5 J 0.88 J < 0.30 U 1.8 J < 0.44 U < 0.21 U
11 33 8.1 4.2 55 11 < 3.1 UQ

< 1.1 UQ < 0.89 U < 0.62 UQ < 0.29 U < 1.3 U 0.89 J < 0.21 U
1.3 J < 1.0 U < 0.47 U 0.54 J 1.9 J 1.3 J < 0.25 U
4.4 J 4.8 3.0 J 1.5 J 8.0 3.6 J < 0.61 UQ
2.8 J 2.6 2.2 J 0.89 J 3.9 2.0 J < 0.31 UQ

< 0.63 U < 0.36 U < 0.44 U < 0.26 U < 0.33 U < 0.25 U < 0.18 U
3.5 < 2.7 UQ < 2.2 UQ < 0.66 UQ 2.3 < 1.4 UQ < 0.27 U
1.4 J 72 J 2.3 J 3.3 J 56 J 5.4 J 2.5 J
24 J 210 21 J 23 J 230 37 J 28 J
15 J 120 J 16 J 6.0 J 160 J 15 J 9.5 J
37 J 160 J 33 J 6.7 J 270 20 J 9.8 J
65 J 290 47 J 23 J 500 65 J 22 J
69 J 130 J 43 J 31 J 270 90 J 21 J
110 J 69 J 61 J 53 J 190 J 120 J 21 J
190 J 110 J 100 J 130 J 320 210 J 33 J
470 240 240 340 840 520 83 J

3,400 J 1,600 1,600 1,600 4,700 J 2,800 J 520 
4,400 3,000 2,100 2,200 7,600 3,900 750 

840 4,400 3,700 8,400 11,000 8,900 5,200 
< 0.29 UJ < 0.32 UJ < 0.28 UJ < 0.22 UJ < 0.27 UJ < 0.29 UJ < 0.21 UJ

4.9 5.6 5.8 4.3 5.8 5.9 4.7 
31 74 96 170 170 220 220 

0.034 J 0.17 J 0.16 J 0.41 0.47 0.41 0.20 J
< 0.15 U < 0.10 U < 0.11 U 0.26 0.29 0.23 0.12 J
34,000 47,000 76,000 66,000 79,000 160,000 160,000 

1.1 5.0 3.9 9.1 12 9.8 5.5 
0.31 1.5 1.3 2.9 3.7 3.1 1.9 
0.94 7.9 3.4 9.8 15 12 5.1 
1,000 5,200 4,000 8,800 13,000 8,100 5,200 
1.3 J 3.4 J 3.8 J 9.1 14 13 6.0 J

110,000 J 26,000 23,000 J- 16,000 J- 24,000 17,000 J- 12,000 J-
21 98 92 250 290 250 130 

< 0.012 UJ < 0.0081 U < 0.010 U 0.012 J 0.020 J 0.020 J < 0.0091 U
< 0.55 U 1.4 J 1.3 < 0.35 U 0.62 J 0.50 < 0.18 U

0.87 3.5 3.1 7.0 9.2 7.6 4.3 
44,000 49,000 J+ 72,000 3,800 5,200 J+ 3,300 2,300 

< 0.29 U < 0.20 UJ < 0.22 UJ < 0.22 UJ 0.23 J- < 0.23 UJ < 0.21 UJ
< 0.087 U < 0.061 U < 0.067 U < 0.067 U < 0.063 U < 0.069 U < 0.063 U

32,000 12,000 J+ 15,000 1,400 800 J+ 1,500 2,600 
< 0.15 U < 0.10 U < 0.11 U < 0.11 U < 0.10 U < 0.11 U < 0.11 U
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Table I-6
Analytical Results for Solids Samples - PRI-12 
US Magnesium Ancillary Worker Exposure Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12
PRI12-001 PRI12-001 PRI12-002 PRI12-003 PRI12-004 PRI12-005 PRI12-006 PRI12-007 PRI12-008 PRI12-008 PRI12-009 PRI12-009
10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13

FINE N N N N N N N FINE N FINE N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI12-001-SS01-121013 FINES PRI12-001-SS01-121013 PRI12-002-SS01-121013 PRI12-003-SS01-121013 PRI12-004-SS01-121013 PRI12-005-SS01-121013 PRI12-006-SS01-121013 PRI12-007-SS01-121013 PRI12-008-SS01-121013 FINES PRI12-008-SS01-121013 PRI12-009-SS01-121013 FINES PRI12-009-SS01-121013
Analyte Unit                         

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Vanadium mg/kg 11 9.3 12 15 12 14 7.5 20 22 22 21 14 
Total Zinc mg/kg 28 J- 18 J- 31 J- 75 J- 56 J- 38 J- 12 J- 52 J- 52 J- 54 J- 41 J- 25 J-

05-SVOCs
1,1'-Biphenyl µg/kg < 160 U < 170 UJ < 180 UJ < 190 UJ < 180 UJ < 180 UJ < 220 UJ < 190 UJ < 170 U < 190 UJ < 170 U < 180 UJ
1,2,4,5-Tetrachlorobenzene µg/kg < 25 U < 27 UJ < 29 UJ < 29 UJ < 28 UJ < 28 UJ < 34 UJ < 29 UJ < 27 U < 29 UJ < 26 U < 29 UJ
2,3,4,6-Tetrachlorophenol µg/kg < 80 U < 86 UJ < 90 UJ < 92 UJ < 88 UJ < 88 UJ < 110 UJ < 92 UJ < 84 U < 93 UJ < 83 U < 91 UJ
2,4,5-Trichlorophenol µg/kg < 81 U < 87 UJ < 91 UJ < 93 UJ < 89 UJ < 89 UJ < 110 UJ < 93 UJ < 85 U < 94 UJ < 84 U < 92 UJ
2,4,6-Trichlorophenol µg/kg < 82 U < 88 UJ < 92 UJ < 94 UJ < 90 UJ < 91 UJ < 110 UJ < 94 UJ < 86 U < 95 UJ < 85 U < 93 UJ
2,4,6-Trichlorophenol (SIM Screen) µg/kg < 4.3 UJ < 4.6 UJ < 4.8 UJ < 4.9 UJ < 4.7 UJ < 4.7 UJ < 5.7 UJ < 4.9 UJ < 4.5 U < 5.0 UJ < 4.5 U < 4.9 UJ
2,2-Oxybis(1-chloropropane) µg/kg < 77 U < 83 UJ < 87 UJ < 89 UJ < 85 UJ < 85 UJ < 100 UJ < 89 UJ < 81 U < 89 UJ < 80 UJ < 88 UJ
2,4-Dichlorophenol µg/kg < 87 U < 94 UJ < 98 UJ < 100 UJ < 95 UJ < 96 UJ < 120 UJ < 100 UJ < 91 U < 100 UJ < 91 U < 99 UJ
2,4-Dimethylphenol µg/kg < 160 U < 180 UJ < 180 UJ < 190 UJ < 180 UJ < 180 UJ < 220 UJ < 190 UJ < 170 U < 190 UJ < 170 U < 190 UJ
2,4-Dinitrophenol µg/kg < 210 U 260 J- < 240 UJ < 240 UJ < 230 UJ 250 J- < 280 UJ < 240 UJ < 220 UJ < 240 UJ < 220 U < 240 UJ
2,4-Dinitrotoluene µg/kg < 87 U < 94 UJ < 98 UJ < 100 UJ < 95 UJ < 96 UJ < 120 UJ < 100 UJ < 91 U < 100 UJ < 91 U < 99 UJ
2,6-Dinitrotoluene µg/kg < 97 U < 100 UJ < 110 UJ < 110 UJ < 110 UJ < 110 UJ < 130 UJ < 110 UJ < 100 U < 110 UJ < 100 U < 110 UJ
2-Chloronaphthalene µg/kg < 79 U < 85 UJ < 89 UJ < 91 UJ < 87 UJ < 87 UJ < 110 UJ < 91 UJ < 83 U < 92 UJ < 82 U < 90 UJ
2-Chlorophenol µg/kg < 86 U < 93 UJ < 97 UJ < 99 UJ < 94 UJ < 95 UJ < 110 UJ < 99 UJ < 90 U < 99 UJ < 90 U < 98 UJ
2-Methylphenol µg/kg < 57 U < 61 UJ < 64 UJ < 65 UJ < 62 UJ < 62 UJ < 76 UJ < 65 UJ < 59 U < 66 UJ < 59 U < 64 UJ
2-Nitroaniline µg/kg < 82 U < 88 UJ < 92 UJ < 94 UJ < 90 UJ < 91 UJ < 110 UJ < 94 UJ < 86 U < 95 UJ < 85 U < 93 UJ
2-Nitrophenol µg/kg < 80 U < 86 UJ < 90 UJ < 92 UJ < 88 UJ < 88 UJ < 110 UJ < 92 UJ < 84 U < 93 UJ < 83 U < 91 UJ
3,3'-Dichlorobenzidine µg/kg < 92 UJ < 99 UJ < 100 UJ < 110 UJ < 100 UJ < 100 UJ < 120 UJ < 110 UJ < 96 U < 110 UJ < 96 U < 100 UJ
3-Nitroaniline µg/kg < 160 UJ < 180 UJ < 180 UJ < 190 UJ < 180 UJ < 180 UJ < 220 UJ < 190 UJ < 170 UJ < 190 UJ < 170 U < 190 UJ
4,6-Dinitro-2-methylphenol µg/kg < 79 U < 85 UJ < 89 UJ < 91 UJ < 87 UJ < 87 UJ < 110 UJ < 91 UJ < 83 UJ < 92 UJ < 82 U < 90 UJ
4-Bromophenyl-phenylether µg/kg < 83 U < 90 UJ < 93 UJ < 95 UJ < 91 UJ < 92 UJ < 110 UJ < 95 UJ < 87 U < 96 UJ < 87 U < 94 UJ
4-Chloro-3-methylphenol µg/kg < 90 U < 97 UJ < 100 UJ < 100 UJ < 98 UJ < 99 UJ < 120 UJ < 100 UJ < 94 U < 100 UJ < 94 U < 100 UJ
4-Chloroaniline µg/kg < 57 UJ < 61 UJ < 64 UJ < 65 UJ < 62 UJ < 62 UJ < 76 UJ < 65 UJ < 59 UJ < 66 UJ < 59 UJ < 64 UJ
4-Chlorophenyl-phenylether µg/kg < 91 U < 98 UJ < 100 UJ < 100 UJ < 99 UJ < 100 UJ < 120 UJ < 100 UJ < 95 U < 110 UJ < 95 U < 100 UJ
3 & 4 Methylphenol µg/kg < 320 U < 350 UJ < 360 UJ < 370 UJ < 350 UJ < 360 UJ < 430 UJ < 370 UJ < 340 U < 370 UJ < 340 U < 370 UJ
4-Nitroaniline µg/kg < 86 U < 93 UJ < 97 UJ < 99 UJ < 94 UJ < 95 UJ < 110 UJ < 99 UJ < 90 U < 99 UJ < 90 U < 98 UJ
4-Nitrophenol µg/kg < 270 U < 290 UJ < 310 UJ < 310 UJ < 300 UJ < 300 UJ < 370 UJ < 310 UJ < 290 U < 320 UJ < 280 U < 310 UJ
Acetophenone µg/kg 140 J < 31 UJ < 27 UJ < 28 UJ < 27 UJ < 27 UJ < 33 UJ < 28 UJ < 38 U < 28 UJ 65 J < 28 UJ
Benzaldehyde µg/kg < 160 U < 170 UJ < 180 UJ < 190 UJ < 180 UJ < 180 UJ < 220 UJ < 190 UJ < 170 U < 190 UJ < 170 U < 180 UJ
Benzylbutylphthalate µg/kg < 93 U < 100 UJ < 100 UJ < 110 UJ < 100 UJ < 100 UJ < 120 UJ < 110 UJ < 97 U < 110 UJ < 97 U < 110 UJ
Bis(2-chloroethoxy)methane µg/kg < 86 U < 93 UJ < 97 UJ < 99 UJ < 94 UJ < 95 UJ < 110 UJ < 99 UJ < 90 U < 99 UJ < 90 U < 98 UJ
bis(2-Chloroethyl) ether µg/kg < 79 U < 85 UJ < 89 UJ < 91 UJ < 87 UJ < 87 UJ < 110 UJ < 91 UJ < 83 U < 92 UJ < 82 U < 90 UJ
Bis(2-ethylhexyl)phthalate µg/kg < 96 U < 100 UJ < 110 UJ < 110 UJ < 100 UJ < 110 UJ < 130 UJ < 110 UJ 160 J < 110 UJ < 100 U < 110 UJ
Carbazole µg/kg < 93 U < 100 UJ < 100 UJ < 110 UJ < 100 UJ < 100 UJ < 120 UJ < 110 UJ < 97 U < 110 UJ < 97 U < 110 UJ
Dibenzofuran µg/kg < 84 U < 91 UJ < 94 UJ < 97 UJ < 92 UJ < 93 UJ < 110 UJ < 97 UJ < 88 U < 97 UJ < 88 U < 95 UJ
Diethyl phthalate µg/kg < 88 U < 95 UJ < 99 UJ < 100 UJ < 96 UJ < 97 UJ < 120 UJ < 100 UJ < 92 U < 100 UJ < 92 U < 100 UJ
Dimethylphthalate µg/kg < 85 U < 92 UJ < 96 UJ < 98 UJ < 93 UJ < 94 UJ < 110 UJ < 98 UJ < 89 U < 98 UJ < 89 U < 96 UJ
Di-n-butylphthalate µg/kg < 95 U < 100 UJ < 110 UJ < 110 UJ < 100 UJ < 100 UJ < 130 UJ < 110 UJ 120 J < 110 UJ < 99 U < 110 UJ
Di-n-octylphthalate µg/kg < 95 U < 100 UJ < 110 UJ < 110 UJ < 100 UJ < 100 UJ < 130 UJ < 110 UJ < 99 U < 110 UJ < 99 U < 110 UJ
Hexachlorobenzene µg/kg < 87 U < 94 UJ < 98 UJ < 100 UJ < 95 UJ < 96 UJ < 120 UJ < 100 UJ < 91 U < 100 UJ 110 J < 99 UJ
Hexachlorobenzene (SIM Screen) µg/kg 15 J 16 J- 28 J- 59 J- 48 J- 25 J- 13 J- 9.0 J- 5.2 J 7.4 J- 110 J 54 J-
Hexachlorobutadiene µg/kg < 80 U < 86 UJ < 90 UJ < 92 UJ < 88 UJ < 88 UJ < 110 UJ < 92 UJ < 84 U < 93 UJ < 83 U < 91 UJ
Hexachlorobutadiene (SIM Screen) µg/kg < 3.6 UJ < 3.9 UJ < 4.1 UJ < 4.2 UJ < 4.0 UJ < 4.0 UJ < 4.8 UJ < 4.2 UJ < 3.8 U < 4.2 UJ < 3.8 U < 4.1 UJ
Hexachlorocyclopentadiene µg/kg < 61 U < 65 UJ < 68 UJ < 70 UJ < 66 UJ < 67 UJ < 81 UJ < 70 UJ < 64 U < 70 UJ < 63 U < 69 UJ
Hexachloroethane µg/kg < 79 U < 85 UJ < 89 UJ < 91 UJ < 87 UJ < 87 UJ < 110 UJ < 91 UJ < 83 U < 92 UJ < 82 U < 90 UJ
Isophorone µg/kg < 91 U < 98 UJ < 100 UJ < 100 UJ < 99 UJ < 100 UJ < 120 UJ < 100 UJ < 95 U < 110 UJ < 95 U < 100 UJ
Nitrobenzene µg/kg < 74 U < 80 UJ < 83 UJ < 85 UJ < 81 UJ < 82 UJ < 99 UJ < 85 UJ < 78 U < 86 UJ < 77 U < 84 UJ
N-Nitrosodimethylamine µg/kg < 94 U < 100 UJ < 110 UJ < 110 UJ < 100 UJ < 100 UJ < 130 UJ < 110 UJ < 98 U < 110 UJ < 98 U < 110 UJ
n-Nitrosodimethylamine (SIM Screen) µg/kg < 94 UJ < 100 UJ < 110 UJ < 110 UJ < 100 UJ < 100 UJ < 130 UJ < 110 UJ < 98 U < 110 UJ < 98 U < 110 UJ
N-Nitroso-di-n-propylamine µg/kg < 82 U < 88 UJ < 92 UJ < 94 UJ < 90 UJ < 91 UJ < 110 UJ < 94 UJ < 86 U < 95 UJ < 85 U < 93 UJ
N-Nitrosodiphenylamine µg/kg < 84 U < 91 UJ < 94 UJ < 97 UJ < 92 UJ < 93 UJ < 110 UJ < 97 UJ < 88 U < 97 UJ < 88 U < 95 UJ
Pentachlorophenol µg/kg < 50 U < 54 UJ < 56 UJ < 57 UJ < 55 UJ < 55 UJ < 67 UJ < 57 UJ < 52 UJ < 58 UJ < 52 U < 57 UJ
Pentachlorophenol (SIM Screen) µg/kg < 23 U 67 J- < 26 UJ < 27 UJ < 26 UJ 34 J- < 31 UJ < 27 UJ < 25 UJ < 27 UJ < 24 U < 27 UJ
Phenol µg/kg < 81 U < 87 UJ < 91 UJ < 93 UJ < 89 UJ < 89 UJ < 110 UJ < 93 UJ < 85 U < 94 UJ < 84 U < 92 UJ

06-PAHs by SIM
2-Methylnaphthalene µg/kg 1.4 J 0.91 J 1.0 J 3.7 J 1.2 J 0.66 J 1.3 J < 0.44 U 4.1 J < 0.50 U 1.2 J < 0.49 U
Acenaphthene µg/kg < 0.47 U < 0.47 U < 0.51 U < 0.50 U < 0.48 U < 0.50 U < 0.66 U < 0.48 U < 0.45 U < 0.55 U < 0.47 U < 0.53 U
Acenaphthylene µg/kg < 0.33 U < 0.33 U < 0.36 U < 0.35 U < 0.33 U < 0.35 U < 0.46 U < 0.34 U < 0.31 U < 0.39 U < 0.33 U < 0.37 U
Anthracene µg/kg < 0.39 U < 0.39 U < 0.43 U 0.52 J < 0.40 U < 0.42 U < 0.55 U < 0.40 U < 0.38 U < 0.46 U 0.41 J < 0.45 U
Benzo(a)anthracene µg/kg 1.1 J 1.1 J 3.4 J 3.5 J 2.2 J 1.1 J 1.7 J 0.73 J 0.54 J 0.43 J 0.81 J 0.45 J
Benzo(a)pyrene µg/kg 0.96 J 0.86 J 3.2 J 3.5 J 2.1 J 0.92 J 1.5 J 0.57 J 0.44 J < 0.47 U 1.7 J 0.73 J
Benzo(b)fluoranthene µg/kg 1.5 J 0.92 J 3.5 J 4.9 J 2.8 J 0.82 J 1.6 J 0.57 J 0.62 J < 0.59 U 1.1 J < 0.57 U
Benzo(g,h,i)perylene µg/kg < 0.99 U < 1.0 U 3.5 J 4.8 J 2.4 J 1.1 J 1.7 J < 1.0 U < 0.95 U < 1.2 U < 1.0 U < 1.1 U
Benzo(k)fluoranthene µg/kg < 0.75 U < 0.76 U 1.1 J 1.6 J 1.1 J < 0.81 U 1.5 J < 0.78 U < 0.72 U < 0.89 U < 0.76 U < 0.86 U
Chrysene µg/kg 3.2 J 3.1 J 11 11 7.1 3.2 J 4.6 J 2.1 J 1.4 J 1.2 J 2.7 J 1.7 J
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Table I-6
Analytical Results for Solids Samples - PRI-12 
US Magnesium Ancillary Worker Exposure Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Vanadium mg/kg
Total Zinc mg/kg

05-SVOCs
1,1'-Biphenyl µg/kg
1,2,4,5-Tetrachlorobenzene µg/kg
2,3,4,6-Tetrachlorophenol µg/kg
2,4,5-Trichlorophenol µg/kg
2,4,6-Trichlorophenol µg/kg
2,4,6-Trichlorophenol (SIM Screen) µg/kg
2,2-Oxybis(1-chloropropane) µg/kg
2,4-Dichlorophenol µg/kg
2,4-Dimethylphenol µg/kg
2,4-Dinitrophenol µg/kg
2,4-Dinitrotoluene µg/kg
2,6-Dinitrotoluene µg/kg
2-Chloronaphthalene µg/kg
2-Chlorophenol µg/kg
2-Methylphenol µg/kg
2-Nitroaniline µg/kg
2-Nitrophenol µg/kg
3,3'-Dichlorobenzidine µg/kg
3-Nitroaniline µg/kg
4,6-Dinitro-2-methylphenol µg/kg
4-Bromophenyl-phenylether µg/kg
4-Chloro-3-methylphenol µg/kg
4-Chloroaniline µg/kg
4-Chlorophenyl-phenylether µg/kg
3 & 4 Methylphenol µg/kg
4-Nitroaniline µg/kg
4-Nitrophenol µg/kg
Acetophenone µg/kg
Benzaldehyde µg/kg
Benzylbutylphthalate µg/kg
Bis(2-chloroethoxy)methane µg/kg
bis(2-Chloroethyl) ether µg/kg
Bis(2-ethylhexyl)phthalate µg/kg
Carbazole µg/kg
Dibenzofuran µg/kg
Diethyl phthalate µg/kg
Dimethylphthalate µg/kg
Di-n-butylphthalate µg/kg
Di-n-octylphthalate µg/kg
Hexachlorobenzene µg/kg
Hexachlorobenzene (SIM Screen) µg/kg
Hexachlorobutadiene µg/kg
Hexachlorobutadiene (SIM Screen) µg/kg
Hexachlorocyclopentadiene µg/kg
Hexachloroethane µg/kg
Isophorone µg/kg
Nitrobenzene µg/kg
N-Nitrosodimethylamine µg/kg
n-Nitrosodimethylamine (SIM Screen) µg/kg
N-Nitroso-di-n-propylamine µg/kg
N-Nitrosodiphenylamine µg/kg
Pentachlorophenol µg/kg
Pentachlorophenol (SIM Screen) µg/kg
Phenol µg/kg

06-PAHs by SIM
2-Methylnaphthalene µg/kg
Acenaphthene µg/kg
Acenaphthylene µg/kg
Anthracene µg/kg
Benzo(a)anthracene µg/kg
Benzo(a)pyrene µg/kg
Benzo(b)fluoranthene µg/kg
Benzo(g,h,i)perylene µg/kg
Benzo(k)fluoranthene µg/kg
Chrysene µg/kg

PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12
PRI12-010 PRI12-011 PRI12-011 PRI12-012 PRI12-013 PRI12-013 PRI12-014
10-Dec-13 11-Dec-13 11-Dec-13 12-Dec-13 12-Dec-13 12-Dec-13 12-Dec-13

N FINE N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI12-010-SS01-121013 PRI12-011-SS01-121113 FINES PRI12-011-SS01-121113 PRI12-012-SS01-121213 PRI12-013-SS01-121213 FINES PRI12-013-SS01-121213 PRI12-014-SS01-121213
              

2.1 J 9.2 7.9 15 19 17 11 
4.6 J- 18 J- 16 J- 47 J- 49 J- 62 J- 25 J-

< 240 UJ < 170 U < 190 U < 180 U < 170 U < 180 U < 180 U
< 38 UJ < 27 U < 30 U < 29 U < 26 U < 29 U < 28 U

< 120 UJ < 84 U < 96 U < 91 U < 84 U < 91 U < 89 U
< 120 UJ < 85 U < 97 U < 93 U < 85 U < 92 U < 91 U
< 120 UJ < 86 U < 98 U < 94 U < 86 U < 93 U < 92 U
< 6.5 UJ < 4.5 U < 5.1 U < 4.9 U < 4.5 U < 4.9 U < 4.8 U
< 120 UJ < 81 UJ < 92 U < 88 U < 80 U < 88 U < 86 U
< 130 UJ < 91 U < 100 U < 99 U < 91 U < 99 U < 97 U
< 250 UJ < 170 U < 190 U < 190 UJ < 170 U < 190 UJ < 180 UJ
< 320 UJ < 220 U < 250 U < 240 U < 220 U < 240 U < 230 U
< 130 UJ < 91 U < 100 U < 99 U < 91 U < 99 U < 97 U
< 150 UJ < 100 U < 120 U < 110 U < 100 U < 110 U < 110 U
< 120 UJ < 83 U < 94 U < 90 U < 83 U < 90 U < 88 U
< 130 UJ < 90 U < 100 U < 98 U < 90 U < 98 U < 96 U
< 86 UJ < 60 U < 68 U < 65 U < 59 U < 64 U < 63 U

< 120 UJ < 86 U < 98 U < 94 U < 86 U < 93 U < 92 U
< 120 UJ < 84 U < 96 U < 91 U < 84 U < 91 U < 89 U
< 140 UJ < 96 U < 110 U < 100 U < 96 UJ < 100 U < 100 U
< 250 UJ < 170 U < 190 UJ < 190 U < 170 UJ < 190 U < 180 U
< 120 UJ < 83 U < 94 U < 90 U < 83 U < 90 U < 88 U
< 130 UJ < 87 U < 99 U < 95 U < 87 U < 95 U < 93 U
< 140 UJ < 94 U < 110 U < 100 U < 94 U < 100 U < 100 U
< 86 UJ < 60 UJ < 68 UJ < 65 UJ < 59 UJ < 64 UJ < 63 UJ

< 140 UJ < 95 U < 110 U < 100 U < 95 U < 100 U < 100 U
< 490 UJ < 340 U < 380 U < 370 U < 340 U < 370 U < 360 U
< 130 UJ < 90 U < 100 U < 98 U < 90 U < 98 U < 96 U
< 410 UJ < 290 U < 330 U < 310 U < 290 U < 310 U < 310 U
< 37 UJ 36 J < 29 U < 28 U 73 J < 28 U < 27 U

< 240 UJ < 170 U < 190 U < 180 U < 170 U < 180 U < 180 U
< 140 UJ < 98 U < 110 U < 110 U < 97 U < 110 U < 100 U
< 130 UJ < 90 U < 100 U < 98 U < 90 U < 98 U < 96 U
< 120 UJ < 83 U < 94 U < 90 U < 83 U < 90 U < 88 U
< 140 UJ < 100 U < 110 U < 110 U < 100 U < 110 U < 110 U
< 140 UJ < 98 U < 110 U < 110 U < 97 U < 110 U < 100 U
< 130 UJ < 88 U < 100 U < 96 U < 88 U < 96 U < 94 U
< 130 UJ < 92 U < 100 U < 100 U < 92 U < 100 U < 98 U
< 130 UJ < 89 U < 100 U < 97 U < 89 U < 97 U < 95 U
< 140 UJ < 100 U < 110 U < 110 U < 99 U < 110 U < 110 U
< 140 UJ < 100 U < 110 U < 110 U < 99 U < 110 U < 110 U
< 130 UJ < 91 U < 100 U < 99 U < 91 U < 99 U < 97 U
< 3.2 UJ < 2.3 UJ < 2.6 U 7.2 J 10 J 15 J 15 J
< 120 UJ < 84 U < 96 U < 91 U < 84 U < 91 U < 89 U
< 5.5 UJ < 3.8 U < 4.3 U < 4.1 U < 3.8 U < 4.1 U < 4.0 U
< 92 UJ < 64 U < 72 U < 69 U < 63 U < 69 U < 68 U

< 120 UJ < 83 U < 94 U < 90 U < 83 U < 90 U < 88 U
< 140 UJ < 95 U < 110 U < 100 U < 95 U < 100 U < 100 U
< 110 UJ < 78 U < 89 U < 85 U < 77 U < 84 U < 83 U
< 140 UJ < 99 U < 110 U < 110 U < 98 U < 110 U < 100 U
< 140 UJ < 99 U < 110 U < 110 U < 98 UJ < 110 U < 100 U
< 120 UJ < 86 U < 98 U < 94 U < 86 U < 93 U < 92 U
< 130 UJ < 88 U < 100 U < 96 U < 88 U < 96 U < 94 U
< 75 UJ < 52 U < 59 U < 57 U < 52 U < 57 U < 56 U
< 35 UJ < 25 U < 28 U < 27 U < 24 U < 27 U < 26 U

< 120 UJ < 85 U < 97 U < 93 U < 85 U < 92 U < 91 U

< 0.59 U < 0.45 U < 0.47 U < 0.48 U 0.53 J < 0.47 U < 0.46 U
< 0.64 U < 0.49 U < 0.51 U < 0.52 U < 0.47 U < 0.51 U < 0.50 U
< 0.45 U < 0.34 U < 0.36 U < 0.37 U < 0.33 U < 0.36 U < 0.35 U
< 0.54 U 0.86 J 1.8 J < 0.44 U < 0.40 U < 0.43 U < 0.42 U
< 0.41 U < 0.31 U < 0.33 U < 0.34 U 0.40 J < 0.33 U < 0.32 U
< 0.54 U < 0.41 U < 0.43 U < 0.44 U < 0.40 U < 0.43 U < 0.43 U
< 0.69 U < 0.52 U < 0.55 U < 0.56 U 0.90 J < 0.55 U < 0.54 U
< 1.4 U < 1.0 U < 1.1 U < 1.1 U < 1.0 U < 1.1 U < 1.1 U
< 1.0 U < 0.79 U < 0.83 U < 0.84 U < 0.77 U < 0.83 U < 0.81 U
< 0.47 U < 0.36 U 0.38 J 0.71 J 1.1 J 0.95 J < 0.37 U

Page 4 of 6



Table I-6
Analytical Results for Solids Samples - PRI-12 
US Magnesium Ancillary Worker Exposure Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12
PRI12-001 PRI12-001 PRI12-002 PRI12-003 PRI12-004 PRI12-005 PRI12-006 PRI12-007 PRI12-008 PRI12-008 PRI12-009 PRI12-009
10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13 10-Dec-13

FINE N N N N N N N FINE N FINE N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI12-001-SS01-121013 FINES PRI12-001-SS01-121013 PRI12-002-SS01-121013 PRI12-003-SS01-121013 PRI12-004-SS01-121013 PRI12-005-SS01-121013 PRI12-006-SS01-121013 PRI12-007-SS01-121013 PRI12-008-SS01-121013 FINES PRI12-008-SS01-121013 PRI12-009-SS01-121013 FINES PRI12-009-SS01-121013
Analyte Unit                         

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Dibenzo(a,h)anthracene µg/kg < 1.2 U < 1.2 U 1.6 J < 1.3 U < 1.2 U < 1.3 U < 1.7 U < 1.2 U < 1.1 U < 1.4 U < 1.2 U < 1.4 U
Fluoranthene µg/kg 1.9 J 1.6 J 1.6 J 3.9 J 1.6 J 0.67 J 2.8 J 0.49 J 1.8 J < 0.34 U 1.4 J 0.57 J
Fluorene µg/kg < 0.49 U < 0.49 U < 0.53 U < 0.52 U < 0.50 U < 0.52 U < 0.68 U < 0.50 U 0.99 J < 0.57 U < 0.49 U < 0.55 U
Indeno(1,2,3-cd)pyrene µg/kg 0.48 J < 0.48 U 1.1 J 1.8 J 1.2 J < 0.51 U 1.4 J < 0.49 U < 0.46 U < 0.56 U 0.48 J < 0.54 U
Naphthalene µg/kg 1.8 J 0.82 J 1.2 J 1.4 J 1.4 J 0.70 J 0.99 J 0.42 J 8.1 < 0.36 U 1.1 J 0.42 J
Phenanthrene µg/kg 2.0 J 1.5 J 2.1 J 5.6 2.3 J 1.2 J 6.3 J 0.72 J 3.5 J 0.50 J 2.0 J 0.92 J
Pyrene µg/kg 1.8 J 1.6 J 3.6 J 7.1 2.8 J 1.2 J 4.6 J 0.79 J 1.6 J < 0.41 U 1.6 J 0.84 J
Low Molecular Weight PAH (ND=0) µg/kg 5.2 3.2 4.3 11 4.9 2.6 8.6 1.1 17 0.50 4.7 1.3 
Low Molecular Weight PAH (ND=1/2DL) µg/kg 6.0 4.1 5.2 12 5.8 3.5 9.8 2.2 17 1.9 5.4 2.5 
High Molecular Weight PAH (ND=0) µg/kg 11 9.2 34 42 23 9.0 21 5.3 6.4 1.6 9.8 4.3 
High Molecular Weight PAH (ND=1/2DL) µg/kg 12 11 34 43 24 10 22 7.0 8.0 4.6 11 6.5 

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg < 21 U < 21 U < 23 U < 21 U < 22 U < 26 U < 22 U < 22 U < 22 U
Total Organic Carbon g/kg 5.1 7.4 7.5 12 8.9 5.6 8.8 7.2 6.6 
pH pH units 9.16 8.43 7.57 7.68 8.11 12.4 8.23 8.56 8.37 
Cyanide, Total mg/kg < 0.22 U < 0.22 U < 0.24 U < 0.23 U < 0.22 U < 0.47 U < 0.23 U < 0.24 U < 0.23 U
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Table I-6
Analytical Results for Solids Samples - PRI-12 
US Magnesium Ancillary Worker Exposure Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Dibenzo(a,h)anthracene µg/kg
Fluoranthene µg/kg
Fluorene µg/kg
Indeno(1,2,3-cd)pyrene µg/kg
Naphthalene µg/kg
Phenanthrene µg/kg
Pyrene µg/kg
Low Molecular Weight PAH (ND=0) µg/kg
Low Molecular Weight PAH (ND=1/2DL) µg/kg
High Molecular Weight PAH (ND=0) µg/kg
High Molecular Weight PAH (ND=1/2DL) µg/kg

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg
Total Organic Carbon g/kg
pH pH units
Cyanide, Total mg/kg

PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12 PRI-12
PRI12-010 PRI12-011 PRI12-011 PRI12-012 PRI12-013 PRI12-013 PRI12-014
10-Dec-13 11-Dec-13 11-Dec-13 12-Dec-13 12-Dec-13 12-Dec-13 12-Dec-13

N FINE N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI12-010-SS01-121013 PRI12-011-SS01-121113 FINES PRI12-011-SS01-121113 PRI12-012-SS01-121213 PRI12-013-SS01-121213 FINES PRI12-013-SS01-121213 PRI12-014-SS01-121213
              

< 1.6 U < 1.2 U < 1.3 U < 1.3 U < 1.2 U < 1.3 U < 1.3 U
< 0.40 U < 0.30 U 0.35 J < 0.32 U 0.61 J 0.50 J < 0.31 U
< 0.67 U < 0.51 U < 0.53 U < 0.54 U < 0.49 U < 0.53 U < 0.52 U
< 0.65 U < 0.50 U < 0.52 U < 0.53 U < 0.48 U < 0.52 U < 0.51 U
< 0.42 U < 0.32 U < 0.33 U < 0.36 U 0.88 J < 0.44 U < 0.37 U

3.8 J 2.1 J 3.8 J 0.60 J 1.0 J 0.72 J 0.52 J
0.59 J < 0.36 U 0.50 J < 0.39 U 0.73 J 0.57 J < 0.37 U
3.8 3.0 5.6 0.60 2.4 0.72 0.52 
5.5 4.0 6.7 2.0 3.3 2.1 1.8 

0.59 < 1.2 U 1.2 0.71 3.7 2.0 < 1.3 U
4.2 < 2.9 U 3.8 3.6 5.7 4.6 < 3.0 U

< 280 U < 180 U < 22 U < 22 U < 22 U
< 2.6 U < 1.7 U < 2.9 U 9.1 < 2.1 U

8.62 8.91 8.81 8.44 8.21 
< 0.30 U < 0.24 U < 0.22 U < 0.23 U < 0.22 U

Notes:
< = Compound not detected. Reportable detection limit shown. OCDF = Octachlorodienzofuran
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = Not analyzed PCB = Polychlorinated biphenyl 
FINE = Fines Portion (Sieved) of Normal Sample PeCDD = Pentachlorodibenzo-p-dioxin
g/kg = grams per kilogram PeCDF = Pentachlorodienzofuran
HpCDD = Heptachlorodibenzo-p-dioxin pg/g = picogram per gram (1 pg/g = 0.001 µg/kg)
HpCDF = Heptachlorodibenzofuran pH units = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran SVOC = Semi-volatile organic compound
in = inches TCDD = Tetrachlorodibenzodioxin
mg/kg = milligrams per kilogram TCDF = Tetrachlorodienzofuran
N = Normal Environmental Sample TEQ = Toxicity equivalence 
OCDD = Octachlorodibenzo-p-dioxin VOC = Volatile organic compound

Qualifiers - Organic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample
J+ = The result is an estimated quantity, biased high. The associated numerical value is the approximate concentration of the analyte in the sample
J- = The result is an estimated quantity, biased low. The associated numerical value is the approximate concentration of the analyte in the sample
U = Compound was analyzed for, but not detected. The associated numerical value is the reporting limit
UJ = The nondetected analyte was qualified as estimated at the sample quantitation limit. The reported sample quantitation limit is approximate and may be inaccurate or imprecise
UJQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration, value is an estimate
UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration
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Table I-7
Analytical Results for Solids Samples - PRI-13 
Buffer Area North and East
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13
PRI13-001 PRI13-001 PRI13-002 PRI13-003 PRI13-004 PRI13-005 PRI13-006 PRI13-006 PRI13-007 PRI13-008 PRI13-008 PRI13-009
06-Dec-13 06-Dec-13 07-Dec-13 06-Dec-13 07-Dec-13 07-Dec-13 07-Dec-13 07-Dec-13 07-Dec-13 06-Dec-13 06-Dec-13 06-Dec-13

FINE N N N N N FINE N N FINE N FINE
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI13-001-SS01-120613 FINES PRI13-001-SS01-120613 PRI13-002-SS01-120713 PRI13-003-SS01-120613 PRI13-004-SS01-120713 PRI13-005-SS01-120713 PRI13-006-SS01-120713 FINES PRI13-006-SS01-120713 PRI13-007-SS01-120713 PRI13-008-SS01-120613 FINES PRI13-008-SS01-120613 PRI13-009-SS01-120613 FINES
Analyte Unit                         
01-Dioxins and Furans

2,3,7,8-TCDD pg/g < 0.018 U < 0.022 U < 0.024 U < 0.027 U < 0.093 UQ < 0.025 U < 0.020 U < 0.019 U < 0.056 U < 0.074 UQ < 0.047 UQ < 0.019 U
1,2,3,7,8-PeCDD pg/g < 0.037 U 0.13 J 0.10 J < 0.061 UQ < 0.24 UQ < 0.040 U < 0.038 U < 0.027 U < 0.12 U 0.30 J 0.18 J < 0.038 U
1,2,3,4,7,8-HxCDD pg/g 0.099 J 0.088 J 0.085 J < 0.039 U < 0.23 UQ < 0.025 U < 0.039 U < 0.016 U < 0.041 U 0.26 J < 0.12 UQ < 0.026 U
1,2,3,6,7,8-HxCDD pg/g 0.20 J 0.16 J 0.25 J < 0.027 U 0.83 J < 0.022 U < 0.038 UQ < 0.014 U < 0.040 U 0.58 J 0.42 J 0.16 J
1,2,3,7,8,9-HxCDD pg/g < 0.27 UQ < 0.15 UQ 0.26 J < 0.21 UQ 0.92 J < 0.020 U < 0.029 U < 0.051 U < 0.044 U 0.72 J 0.51 J 0.15 J
1,2,3,4,6,7,8-HpCDD pg/g < 1.1 UQ 0.62 J 1.2 J 0.96 J 4.5 J 0.30 J 0.28 J 0.22 J 0.27 J 4.7 J 2.9 J 0.89 J
OCDD pg/g 3.2 J < 1.1 UQ 3.1 J < 1.9 UQ 12 J 1.0 J 1.9 J 1.0 J 0.59 J 20 9.6 J 2.9 J
2,3,7,8-TCDF pg/g < 1.1 UQ 1.3 2.0 1.1 J 6.1 1.2 J 0.70 J 0.35 J 0.73 J 3.3 2.3 0.64 J
1,2,3,7,8-PeCDF pg/g 3.7 J < 2.4 UQ 3.8 J 3.0 J 16 0.93 J < 0.55 UQ 0.31 J 0.72 J 9.2 5.3 J < 1.2 UQ
2,3,4,7,8-PeCDF pg/g 1.6 J 1.5 J 2.0 J 1.2 J 7.8 0.52 J 0.35 J 0.20 J 0.31 J 5.0 J 2.8 J 0.75 J
1,2,3,4,7,8-HxCDF pg/g 10 6.4 J 10 7.7 47 2.1 J 1.6 J 0.97 J 1.1 J 32 22 3.6 J
1,2,3,6,7,8-HxCDF pg/g 6.5 4.0 J 6.5 5.0 J 32 1.1 J 1.1 J 0.55 J 0.69 J 21 13 2.4 J
1,2,3,7,8,9-HxCDF pg/g 0.66 J 0.54 J 0.88 J 0.44 J 4.3 J 0.12 J < 0.39 UQ < 0.084 UQ < 0.13 UQ 2.1 J 1.3 J < 0.14 UQ
2,3,4,6,7,8-HxCDF pg/g 2.3 J 1.5 J < 2.2 UQ 2.2 J 11 0.57 J < 0.69 UQ 0.32 J < 0.23 UQ 7.1 4.6 J 1.2 J
1,2,3,4,6,7,8-HpCDF pg/g 38 18 43 28 230 5.0 J 6.8 4.0 J 2.7 J 160 100 15 
1,2,3,4,7,8,9-HpCDF pg/g 11 6.1 J 13 9.5 71 1.6 J 1.9 J 1.1 J 1.1 J 48 29 4.0 J
OCDF pg/g 200 88 210 190 1,400 18 38 19 9.3 J 1,300 620 97 
Calculated TEQ (ND=0), Mammalian pg/g 3.1 2.3 3.4 2.5 17 0.83 0.55 0.35 0.41 12 7.3 1.4 
Calculated TEQ (ND=1/2 DL), Mammalian pg/g 3.3 2.3 3.7 2.6 17 0.90 0.68 0.41 0.55 12 7.4 1.4 
Calculated TEQ (ND=0), Avian pg/g 140 4.7 7.2 36 29 2.3 75 0.87 1.3 480 330 87 
Calculated TEQ (ND=1/2 DL), Avian pg/g 150 20 22 36 44 18 75 13 16 480 330 87 

02-PCBs
PCB-81 pg/g < 0.83 U < 0.57 U < 0.83 U < 0.78 U < 1.0 U < 0.88 U < 0.79 U < 0.41 U < 0.51 U 1.6 J < 0.59 U < 0.70 U
PCB-77 pg/g 3.9 4.6 7.2 < 3 UQ 7.1 < 0.88 U 2.0 1.1 J < 1.4 UQ 19 9.5 5.3 
PCB-105 pg/g 3.2 2.4 J 6.4 2.8 13 2.8 < 1.4 UQ < 1.2 UQ < 1.3 UQ 23 8.9 4.4 
PCB-114 pg/g < 0.53 U < 0.48 U < 0.69 U < 0.46 U 2.2 J < 0.42 U < 0.44 U < 0.36 U < 0.36 U 2.3 < 1.1 UQ < 0.54 U
PCB-118 pg/g 7.5 5.1 13 5.9 26 < 5.4 U < 3.1 UQ < 3.1 U 2.6 47 18 9.5 
PCB-123 pg/g < 0.52 U < 0.46 U < 0.66 U < 0.45 U 1.6 J < 0.40 U < 0.43 U < 0.34 U < 0.35 U < 1.6 UQ < 0.73 UQ < 0.51 U
PCB-126 pg/g < 0.72 UQ < 0.57 U < 1.6 UQ < 0.54 U < 2.6 UQ 0.58 J < 0.53 U < 0.43 U < 0.43 U 3.5 2.2 0.90 J
PCB-156 & 157 pg/g 1.7 J 1.3 J 2.9 J < 1.4 UQ 9.6 < 2.4 UQ 0.67 J < 0.35 UQ 1.2 J 9.1 4.8 < 1.6 UQ
PCB-167 pg/g < 0.57 UQ 0.75 J 2.1 J < 0.88 UQ 5.2 < 0.63 UQ < 0.34 U < 0.25 U < 0.47 UQ 5.0 2.8 < 1.2 UQ
PCB-169 pg/g < 0.55 U < 0.30 U < 0.57 UQ < 0.37 U < 0.88 UQ < 2.5 UQ < 0.48 U < 0.33 U < 0.30 U < 0.91 UQ 0.63 J < 0.38 U
PCB-189 pg/g < 0.68 U 0.73 J 1.5 J < 0.62 U 7.3 < 0.38 U < 0.42 U < 0.41 U < 0.49 U 4.4 2.7 0.80 J
Monochlorobiphenyls, Total pg/g 6.8 J 4.7 J 13 J 7.6 J 25 J 13 J 4.8 J 11 J 3.8 J 19 J 12 J 8.2 J
Dichlorobiphenyls, Total pg/g 30 J 13 J 19 J 9.4 J < 11 U < 10 U 40 J 13 J 8.5 J 240 20 J 34 J
Trichlorobiphenyls, Total pg/g 21 J 7.9 J 27 J 7.3 J 26 J 8.0 J 49 J 11 J 7.0 J 350 33 J 46 J
Tetrachlorobiphenyls, Total pg/g 35 J 26 J 52 J 21 J 72 J 19 J 48 J 16 J 12 J 520 76 J 68 J
Pentachlorobiphenyls, Total pg/g 58 J 41 J 100 J 42 J 180 J 43 J 31 J 26 J 17 J 370 140 J 85 J
Hexachlorobiphenyls, Total pg/g 60 J 33 J 99 J 45 J 180 J 30 J 31 J 17 J 20 J 310 140 J 120 J
Heptachlorobiphenyls, Total pg/g 53 J 51 J 97 J 56 J 250 J 22 J 28 J 15 J 19 J 280 160 J 110 J
Octachlorobiphenyls, Total pg/g 79 J 81 J 120 J 87 J 430 25 J 26 J 11 J 14 J 320 200 J 69 J
Nonachlorobiphenyls, Total pg/g 150 J 170 J 260 190 J 1,000 47 J 45 J 21 J 21 J 660 420 97 J
Decachlorobiphenyl (PCB-209) pg/g 1,100 1,200 2,200 1,800 11,000 J 270 270 140 140 4,600 J 3,100 J 460 
Total PCBs pg/g 1,600 1,600 3,000 2,300 13,000 480 570 280 260 7,600 4,300 1,100 

03- Metals
Total Aluminum mg/kg 14,000 12,000 4,100 15,000 12,000 11,000 3,300 1,900 6,900 5,300 3,600 3,600 
Total Antimony mg/kg 0.50 J- 0.50 J- 0.42 J- 1.1 J- 0.92 J- 0.33 J- 0.49 J- 0.26 J- 0.45 J- 0.33 J- 0.26 J- 0.52 J-
Total Arsenic mg/kg 19 20 8.9 20 11 6.5 8.6 6.6 7.1 9.6 7.9 9.1 
Total Barium mg/kg 250 290 310 260 240 250 230 190 250 240 220 210 
Total Beryllium mg/kg 0.65 0.48 0.18 0.63 0.57 0.59 0.22 0.10 J 0.41 0.25 0.17 J 0.16 J
Total Cadmium mg/kg 0.13 J < 0.14 U 0.091 J 0.14 J 0.13 J 0.18 J < 0.10 U < 0.11 U 0.14 J < 0.10 U < 0.11 U < 0.10 U
Total Calcium mg/kg 110,000 170,000 210,000 130,000 120,000 140,000 220,000 270,000 190,000 220,000 270,000 190,000 
Total Chromium mg/kg 15 12 4.9 18 13 14 4.1 2.3 8.8 6.8 4.5 4.5 
Total Cobalt mg/kg 6.3 5.2 1.9 5.4 4.8 4.7 1.4 0.90 3.0 2.2 1.5 1.5 
Total Copper mg/kg 24 12 5.1 10 11 8.8 17 2.2 8.0 30 9.8 14 
Total Iron mg/kg 14,000 12,000 4,500 15,000 12,000 9,100 3,400 1,900 8,200 5,700 3,400 3,400 
Total Lead mg/kg 11 12 J 7.2 J 17 J 12 J 7.8 J 6.7 J 6.3 J 9.7 J 16 J 14 J 9.6 J
Total Magnesium mg/kg 36,000 34,000 31,000 J 29,000 25,000 J 29,000 J 27,000 17,000 J 36,000 J 28,000 19,000 35,000 
Total Manganese mg/kg 300 270 190 320 290 290 84 51 170 140 96 95 
Total Mercury mg/kg 0.038 J- < 0.011 UJ < 0.011 UJ 0.013 J- 0.013 J- 0.021 J- < 0.0089 U < 0.0085 UJ 0.011 J- 0.018 J < 0.010 UJ 0.010 J-
Total Molybdenum mg/kg 0.75 0.76 0.45 0.78 0.53 < 0.18 U < 0.24 UJ < 0.093 U < 0.36 U 1.3 J 0.86 < 0.32 U
Total Nickel mg/kg 15 12 4.4 15 12 13 3.5 2.0 7.7 6.0 4.0 3.7 
Total Potassium mg/kg 5,800 5,000 2,400 6,700 6,300 4,800 1,800 J+ 1,100 3,900 2,900 1,800 1,600 
Total Selenium mg/kg 0.29 J < 0.27 U < 0.18 U 0.33 J 0.46 0.25 J < 0.21 UJ < 0.23 U 0.31 J 0.34 J- 0.28 J < 0.20 U
Total Silver mg/kg < 0.067 U < 0.082 U < 0.053 U < 0.078 U < 0.056 U < 0.063 U < 0.062 U < 0.068 U < 0.056 U < 0.061 U < 0.065 U < 0.061 U
Total Sodium mg/kg 7,500 11,000 9,600 17,000 24,000 29,000 10,000 J+ 9,400 18,000 11,000 9,100 7,300 
Total Thallium mg/kg < 0.11 U < 0.14 U < 0.089 U < 0.13 U < 0.093 U < 0.11 U < 0.10 U < 0.11 U < 0.094 U < 0.10 U < 0.11 U < 0.10 U

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth
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Table I-7
Analytical Results for Solids Samples - PRI-13 
Buffer Area North and East
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/g
1,2,3,7,8-PeCDD pg/g
1,2,3,4,7,8-HxCDD pg/g
1,2,3,6,7,8-HxCDD pg/g
1,2,3,7,8,9-HxCDD pg/g
1,2,3,4,6,7,8-HpCDD pg/g
OCDD pg/g
2,3,7,8-TCDF pg/g
1,2,3,7,8-PeCDF pg/g
2,3,4,7,8-PeCDF pg/g
1,2,3,4,7,8-HxCDF pg/g
1,2,3,6,7,8-HxCDF pg/g
1,2,3,7,8,9-HxCDF pg/g
2,3,4,6,7,8-HxCDF pg/g
1,2,3,4,6,7,8-HpCDF pg/g
1,2,3,4,7,8,9-HpCDF pg/g
OCDF pg/g
Calculated TEQ (ND=0), Mammalian pg/g
Calculated TEQ (ND=1/2 DL), Mammalian pg/g
Calculated TEQ (ND=0), Avian pg/g
Calculated TEQ (ND=1/2 DL), Avian pg/g

02-PCBs
PCB-81 pg/g
PCB-77 pg/g
PCB-105 pg/g
PCB-114 pg/g
PCB-118 pg/g
PCB-123 pg/g
PCB-126 pg/g
PCB-156 & 157 pg/g
PCB-167 pg/g
PCB-169 pg/g
PCB-189 pg/g
Monochlorobiphenyls, Total pg/g
Dichlorobiphenyls, Total pg/g
Trichlorobiphenyls, Total pg/g
Tetrachlorobiphenyls, Total pg/g
Pentachlorobiphenyls, Total pg/g
Hexachlorobiphenyls, Total pg/g
Heptachlorobiphenyls, Total pg/g
Octachlorobiphenyls, Total pg/g
Nonachlorobiphenyls, Total pg/g
Decachlorobiphenyl (PCB-209) pg/g
Total PCBs pg/g

03- Metals
Total Aluminum mg/kg
Total Antimony mg/kg
Total Arsenic mg/kg
Total Barium mg/kg
Total Beryllium mg/kg
Total Cadmium mg/kg
Total Calcium mg/kg
Total Chromium mg/kg
Total Cobalt mg/kg
Total Copper mg/kg
Total Iron mg/kg
Total Lead mg/kg
Total Magnesium mg/kg
Total Manganese mg/kg
Total Mercury mg/kg
Total Molybdenum mg/kg
Total Nickel mg/kg
Total Potassium mg/kg
Total Selenium mg/kg
Total Silver mg/kg
Total Sodium mg/kg
Total Thallium mg/kg

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13
PRI13-009 PRI13-010 PRI13-011 PRI13-012 PRI13-013 PRI13-013 PRI13-014
06-Dec-13 05-Dec-13 05-Dec-13 06-Dec-13 05-Dec-13 05-Dec-13 05-Dec-13

N N N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI13-009-SS01-120613 PRI13-010-SS01-120513 PRI13-011-SS01-120513 PRI13-012-SS01-120613 PRI13-013-SS01-120513 FINES PRI13-013-SS01-120513 PRI13-014-SS01-120513
              

< 0.020 U < 0.030 U < 0.034 U < 0.053 U < 0.032 U < 0.040 U < 0.051 U
< 0.028 U < 0.050 U < 0.048 U < 0.091 U < 0.040 U < 0.060 U < 0.11 U
< 0.037 U < 0.079 U < 0.038 UQ < 0.12 U 0.075 J < 0.055 U < 0.16 U
< 0.026 U < 0.056 U < 0.071 UQ < 0.084 U 0.16 J < 0.039 U 0.41 J

0.041 J < 0.058 U 0.14 J < 0.087 U 0.17 J < 0.21 U 0.42 J
0.49 J < 0.49 UQ 0.38 J < 0.52 UQ 0.83 J 0.70 J 2.0 J

< 1.3 UJQ < 1.1 UJQ 1.3 J 1.2 J 2.5 J 2.4 J < 4.8 UJQ
0.58 J 1.1 J < 0.83 UQ 2.5 J 1.8 1.9 4.8 
0.70 J 1.1 J 0.69 J 2.2 J 3.3 J 2.5 J 8.0 
0.36 J 0.63 J < 0.37 UQ 1.0 J 1.5 J 1.6 J 4.0 J
1.8 J 2.6 J < 1.4 UQ 4.2 J 7.1 6.4 18 

< 1.3 UJQ 1.5 J < 0.94 UQ < 3.1 UQ 4.4 J 4.2 J 12 
< 0.37 UJQ 0.088 J < 0.078 U 1.1 J < 0.48 UQ < 0.49 U < 1.7 UQ

1.7 J 0.73 J < 0.35 UQ < 2 UQ 1.8 J < 1.2 UQ 4.0 J
8.3 J 8.0 J 6.2 14 25 < 19 UQ 87 
2.1 J 1.9 J < 0.98 UQ 3.4 J 5.9 < 6 UQ 27 
35 J 18 18 55 130 120 410 J
0.66 0.93 0.11 1.3 2.5 1.8 6.7 
0.80 1.0 0.42 1.8 2.6 2.2 7.0 
1.6 2.6 34 4.4 55 4.8 14 
14 17 35 36 55 18 28 

< 0.44 U < 0.67 U < 0.58 U < 1.4 U < 0.68 U < 0.63 U < 0.65 U
3.4 2.7 < 1.9 UQ < 1.5 U 4.0 < 3.2 UQ < 5.3 UQ
2.6 2.2 J 1.8 J < 1.7 UQ 2.7 2.9 4.2 

< 0.35 U < 0.50 U < 0.37 U < 0.94 U < 0.44 U < 0.53 U 0.83 J
5.4 4.7 J 3.2 4.8 J 5.7 5.3 11 

< 0.33 U < 0.47 U < 0.35 U < 0.88 U < 0.43 U < 0.51 U < 0.63 U
< 0.42 U < 0.59 U < 0.44 U < 1.2 U < 0.72 UQ < 0.66 UQ < 1.5 UQ

1.0 J 0.88 J < 0.57 UQ < 0.76 U 1.4 J 1.4 J 2.5 J
< 0.57 UQ < 0.44 UQ 0.64 J < 0.60 U < 0.91 UQ < 0.55 UQ < 2 UQ
< 0.32 U < 0.46 U < 0.38 U < 0.82 U < 0.40 U < 0.43 U 0.73 J
< 0.33 U < 0.72 U < 0.55 U < 1.2 U < 0.57 U < 0.57 UQ 1.9 J

3.5 J 12 J 3.0 J 5.6 J 6.3 J 6.3 J 7.1 J
11 J 18 J 6.5 J < 21 U 30 J 9.5 J 17 J
7.4 J 6.8 J < 1.1 U < 2.3 U 35 J 13 J 15 J
24 J 16 J 15 J 13 J 43 J 33 J 51 J
43 J 41 J 32 J 28 J 43 J 53 J 99 J
48 J 40 J 26 J 18 J 50 J 41 J 76 J
40 J 43 J 24 J 28 J 59 J 53 J 120 J
33 J 42 J 26 J 38 J 69 J 77 J 220 J
57 J 79 J 49 J 75 J 120 J 150 J 470 
270 J 320 J 220 310 770 920 3,100 J
540 620 400 520 J 1,200 1,400 4,200 

2,100 13,000 1,200 2,500 2,700 2,400 2,800 
0.30 J- 0.40 J- 0.23 J- < 0.57 UJ 0.28 J- 0.25 J- 0.36 J-

7.3 8.4 6.7 12 6.7 6.6 8.5 
190 350 200 460 210 230 270 

0.072 J 0.66 0.057 J 0.11 J 0.13 J 0.13 J 0.13 J
< 0.11 U 0.18 J < 0.11 U < 0.28 U < 0.10 U < 0.11 U < 0.12 U
280,000 150,000 280,000 880,000 240,000 280,000 210,000 

2.6 16 1.8 4.0 3.9 3.5 3.8 
1.1 5.3 0.59 1.2 1.1 1.1 1.3 
3.9 14 2.3 3.9 17 3.5 6.2 

2,100 14,000 1,500 3,100 2,900 2,800 2,200 
8.2 J 12 J 7.2 J 18 J 7.1 J 7.1 J 11 J

21,000 31,000 9,900 21,000 22,000 24,000 46,000 
63 320 37 72 70 71 80 

< 0.0095 UJ 0.017 J- < 0.0080 UJ < 0.025 UJ 0.013 J- < 0.0098 UJ 0.012 J-
< 0.19 U 0.86 < 0.13 U < 0.18 U < 0.18 U < 0.19 U 0.51 

2.5 15 1.5 3.1 3.5 3.1 4.2 
1,000 6,000 760 1,300 J 1,600 1,800 1,800 

< 0.22 U 0.39 J < 0.22 U < 0.57 U < 0.21 U < 0.22 U 0.25 J
< 0.065 U < 0.082 U < 0.065 U < 0.17 U < 0.062 U < 0.067 U < 0.074 U

7,900 22,000 6,500 13,000 11,000 16,000 17,000 
< 0.11 U < 0.14 U < 0.11 U < 0.28 U < 0.10 U < 0.11 U < 0.12 U
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Table I-7
Analytical Results for Solids Samples - PRI-13 
Buffer Area North and East
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13
PRI13-001 PRI13-001 PRI13-002 PRI13-003 PRI13-004 PRI13-005 PRI13-006 PRI13-006 PRI13-007 PRI13-008 PRI13-008 PRI13-009
06-Dec-13 06-Dec-13 07-Dec-13 06-Dec-13 07-Dec-13 07-Dec-13 07-Dec-13 07-Dec-13 07-Dec-13 06-Dec-13 06-Dec-13 06-Dec-13

FINE N N N N N FINE N N FINE N FINE
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI13-001-SS01-120613 FINES PRI13-001-SS01-120613 PRI13-002-SS01-120713 PRI13-003-SS01-120613 PRI13-004-SS01-120713 PRI13-005-SS01-120713 PRI13-006-SS01-120713 FINES PRI13-006-SS01-120713 PRI13-007-SS01-120713 PRI13-008-SS01-120613 FINES PRI13-008-SS01-120613 PRI13-009-SS01-120613 FINES
Analyte Unit                         

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Vanadium mg/kg 31 27 11 35 26 21 8.5 5.5 14 14 9.8 9.2 
Total Zinc mg/kg 110 J- 80 J- 27 J- 59 J- 44 J- 55 J- 22 J- 20 J- 32 J- 34 J- 27 J- 25 J-

05-SVOCs
1,1'-Biphenyl µg/kg < 180 U < 220 UJ < 220 UJ < 230 U < 230 UJ < 230 UJ < 170 U < 180 UJ < 210 UJ < 170 U < 180 U < 170 U
1,2,4,5-Tetrachlorobenzene µg/kg < 28 U < 35 UJ < 34 UJ < 36 U < 37 UJ < 36 UJ < 26 U < 29 UJ < 33 UJ < 26 U < 29 U < 26 U
2,3,4,6-Tetrachlorophenol µg/kg < 88 UJ < 110 UJ < 110 UJ < 110 U < 120 UJ < 110 UJ < 83 UJ < 91 UJ < 100 UJ < 83 U < 91 U < 83 U
2,4,5-Trichlorophenol µg/kg < 89 UJ < 110 UJ < 110 UJ < 110 U < 120 UJ < 120 UJ < 84 UJ < 92 UJ < 110 UJ < 85 U < 92 U < 84 U
2,4,6-Trichlorophenol µg/kg < 90 UJ < 110 UJ < 110 UJ < 120 U < 120 UJ < 120 UJ < 85 UJ < 93 UJ < 110 UJ < 86 U < 93 U < 85 U
2,4,6-Trichlorophenol (SIM Screen) µg/kg < 4.7 UJ < 6.0 UJ < 5.8 UJ < 6.1 U < 6.2 UJ < 6.1 UJ < 4.4 UJ < 4.9 UJ < 5.6 UJ < 4.5 U < 4.9 U < 4.4 U
2,2-Oxybis(1-chloropropane) µg/kg < 85 U < 110 UJ < 100 UJ < 110 U < 110 UJ < 110 UJ < 80 U < 87 UJ < 100 UJ < 80 U < 88 U < 80 UJ
2,4-Dichlorophenol µg/kg < 95 UJ < 120 UJ < 120 UJ < 120 U < 130 UJ < 120 UJ < 90 UJ < 98 UJ < 110 UJ < 91 U < 99 U < 90 U
2,4-Dimethylphenol µg/kg < 180 UJ < 230 UJ < 220 UJ < 230 U < 230 UJ < 230 UJ < 170 UJ < 180 UJ < 210 UJ < 170 U < 190 U < 170 U
2,4-Dinitrophenol µg/kg < 230 UJ < 290 UJ < 280 UJ < 300 U < 300 UJ < 300 UJ < 220 UJ < 240 UJ < 270 UJ < 220 U < 240 U < 220 U
2,4-Dinitrotoluene µg/kg < 95 U < 120 UJ < 120 UJ < 120 U < 130 UJ < 120 UJ < 90 U < 98 UJ < 110 UJ < 91 U < 99 U < 90 U
2,6-Dinitrotoluene µg/kg < 110 U < 130 UJ < 130 UJ < 140 U < 140 UJ < 140 UJ < 100 U < 110 UJ < 130 UJ < 100 U < 110 U < 100 U
2-Chloronaphthalene µg/kg < 87 U < 110 UJ < 110 UJ < 110 U < 110 UJ < 110 UJ < 82 U < 90 UJ < 100 UJ < 82 U < 90 U < 82 U
2-Chlorophenol µg/kg < 94 UJ < 120 UJ < 120 UJ < 120 U < 120 UJ < 120 UJ < 89 UJ < 97 UJ < 110 UJ < 90 U < 98 U < 89 U
2-Methylphenol µg/kg < 62 UJ < 78 UJ < 76 UJ < 80 U < 82 UJ < 81 UJ < 58 UJ < 64 UJ < 74 UJ < 59 U < 64 U < 58 U
2-Nitroaniline µg/kg < 90 U < 110 UJ < 110 UJ < 120 U < 120 UJ < 120 UJ < 85 U < 93 UJ < 110 UJ < 86 U < 93 U < 85 U
2-Nitrophenol µg/kg < 88 UJ < 110 UJ < 110 UJ < 110 U < 120 UJ < 110 UJ < 83 UJ < 91 UJ < 100 UJ < 83 U < 91 U < 83 U
3,3'-Dichlorobenzidine µg/kg < 100 UJ < 130 UJ < 120 UJ < 130 U < 130 UJ < 130 UJ < 95 UJ < 100 UJ < 120 UJ < 96 U < 100 U < 95 U
3-Nitroaniline µg/kg < 180 UJ < 230 UJ < 220 UJ < 230 U < 230 UJ < 230 UJ < 170 UJ < 180 UJ < 210 UJ < 170 UJ < 190 U < 170 U
4,6-Dinitro-2-methylphenol µg/kg < 87 UJ < 110 UJ < 110 UJ < 110 U < 110 UJ < 110 UJ < 82 UJ < 90 UJ < 100 UJ < 82 U < 90 U < 82 U
4-Bromophenyl-phenylether µg/kg < 91 U < 120 UJ < 110 UJ < 120 U < 120 UJ < 120 UJ < 86 U < 94 UJ < 110 UJ < 87 U < 94 U < 86 U
4-Chloro-3-methylphenol µg/kg < 99 UJ < 120 UJ < 120 UJ < 130 U < 130 UJ < 130 UJ < 93 UJ < 100 UJ < 120 UJ < 94 U < 100 U < 93 U
4-Chloroaniline µg/kg < 62 UJ < 78 UJ < 76 UJ < 80 UJ < 82 UJ < 81 UJ < 58 UJ < 64 UJ < 74 UJ < 59 UJ < 64 UJ < 58 UJ
4-Chlorophenyl-phenylether µg/kg < 100 U < 130 UJ < 120 UJ < 130 U < 130 UJ < 130 UJ < 94 U < 100 UJ < 120 UJ < 95 U < 100 U < 94 U
3 & 4 Methylphenol µg/kg < 350 UJ < 450 UJ < 430 UJ < 460 U < 460 UJ < 460 UJ < 330 UJ < 370 UJ < 420 UJ < 340 U < 370 U < 330 U
4-Nitroaniline µg/kg < 94 U < 120 UJ < 120 UJ < 120 U < 120 UJ < 120 UJ < 89 U < 97 UJ < 110 UJ < 90 U < 98 U < 89 U
4-Nitrophenol µg/kg < 300 UJ < 380 UJ < 370 UJ < 390 U < 390 UJ < 390 UJ < 280 UJ < 310 UJ < 360 UJ < 290 U < 310 U < 280 U
Acetophenone µg/kg 420 < 34 UJ < 39 UJ < 35 U < 35 UJ < 35 UJ 170 J < 28 UJ < 32 UJ < 51 U < 28 U 27 J
Benzaldehyde µg/kg 360 < 220 UJ < 220 UJ < 230 U < 230 UJ < 230 UJ < 170 U < 180 UJ < 210 UJ 190 J+ < 180 U < 170 U
Benzylbutylphthalate µg/kg < 100 U < 130 UJ < 120 UJ < 130 U < 130 UJ < 130 UJ < 96 U < 110 UJ < 120 UJ < 97 U < 110 U < 96 U
Bis(2-chloroethoxy)methane µg/kg < 94 U < 120 UJ < 120 UJ < 120 U < 120 UJ < 120 UJ < 89 U < 97 UJ < 110 UJ < 90 U < 98 U < 89 U
bis(2-Chloroethyl) ether µg/kg < 87 U < 110 UJ < 110 UJ < 110 U < 110 UJ < 110 UJ < 82 U < 90 UJ < 100 UJ < 82 U < 90 U < 82 U
Bis(2-ethylhexyl)phthalate µg/kg < 110 U < 130 UJ < 130 UJ < 140 U < 140 UJ < 140 UJ < 99 U < 110 UJ < 120 UJ < 100 U < 110 U < 99 U
Carbazole µg/kg < 100 U < 130 UJ < 120 UJ < 130 U < 130 UJ < 130 UJ < 96 U < 110 UJ < 120 UJ < 97 U < 110 U < 96 U
Dibenzofuran µg/kg < 92 U < 120 UJ < 110 UJ < 120 U < 120 UJ < 120 UJ < 87 U < 95 UJ < 110 UJ < 88 U < 96 U < 87 U
Diethyl phthalate µg/kg < 96 U < 120 UJ < 120 UJ < 120 U < 130 UJ < 120 UJ < 91 U < 100 UJ < 110 UJ < 92 U < 100 U < 91 U
Dimethylphthalate µg/kg < 93 U < 120 UJ < 110 UJ < 120 U < 120 UJ < 120 UJ < 88 U < 96 UJ < 110 UJ < 89 U < 97 U < 88 U
Di-n-butylphthalate µg/kg < 100 U < 130 UJ < 130 UJ < 130 U < 140 UJ < 130 UJ < 98 U < 110 UJ < 120 UJ 190 J < 110 U < 98 U
Di-n-octylphthalate µg/kg < 100 U < 130 UJ < 130 UJ < 130 U < 140 UJ < 130 UJ < 98 U < 110 UJ < 120 UJ < 99 U < 110 U < 98 U
Hexachlorobenzene µg/kg < 95 U < 120 UJ < 120 UJ < 120 U < 130 UJ < 120 UJ < 90 U < 98 UJ < 110 UJ < 91 U < 99 U < 90 U
Hexachlorobenzene (SIM Screen) µg/kg 14 J < 3.0 UJ < 2.9 UJ 3.1 J < 3.1 UJ < 3.1 UJ 7.3 J < 2.4 UJ < 2.8 UJ 46 32 8.4 J
Hexachlorobutadiene µg/kg < 88 U < 110 UJ < 110 UJ < 110 U < 120 UJ < 110 UJ < 83 U < 91 UJ < 100 UJ < 83 U < 91 U < 83 U
Hexachlorobutadiene (SIM Screen) µg/kg < 4.0 U < 5.0 UJ < 4.9 UJ < 5.1 U < 5.2 UJ < 5.1 UJ < 3.7 UJ < 4.1 UJ < 4.7 UJ < 3.8 U < 4.1 U < 3.7 U
Hexachlorocyclopentadiene µg/kg < 66 U < 84 UJ < 81 UJ < 86 U < 87 UJ < 86 UJ < 62 U < 69 UJ < 79 UJ < 63 U < 69 U < 62 U
Hexachloroethane µg/kg < 87 U < 110 UJ < 110 UJ < 110 U < 110 UJ < 110 UJ < 82 U < 90 UJ < 100 UJ < 82 U < 90 U < 82 U
Isophorone µg/kg < 100 U < 130 UJ < 120 UJ < 130 U < 130 UJ < 130 UJ < 94 U < 100 UJ < 120 UJ < 95 U < 100 U < 94 U
Nitrobenzene µg/kg < 81 U < 100 UJ < 100 UJ < 110 U < 110 UJ < 110 UJ < 77 U < 84 UJ < 97 UJ < 77 U < 84 U < 77 U
N-Nitrosodimethylamine µg/kg < 100 U < 130 UJ < 130 UJ < 130 U < 140 UJ < 130 UJ < 97 U < 110 UJ < 120 UJ < 98 U < 110 U < 97 U
n-Nitrosodimethylamine (SIM Screen) µg/kg < 100 UJ < 130 UJ < 130 UJ < 130 U < 140 UJ < 130 UJ < 97 UJ < 110 UJ < 120 UJ < 98 U < 110 U < 97 U
N-Nitroso-di-n-propylamine µg/kg < 90 U < 110 UJ < 110 UJ < 120 U < 120 UJ < 120 UJ < 85 U < 93 UJ < 110 UJ < 86 U < 93 U < 85 U
N-Nitrosodiphenylamine µg/kg < 92 U < 120 UJ < 110 UJ < 120 U < 120 UJ < 120 UJ < 87 U < 95 UJ < 110 UJ < 88 U < 96 U < 87 U
Pentachlorophenol µg/kg < 55 UJ < 69 UJ < 67 UJ < 71 U < 72 UJ < 71 UJ < 51 UJ < 56 UJ < 65 UJ < 52 U < 57 U < 51 U
Pentachlorophenol (SIM Screen) µg/kg < 26 UJ < 32 UJ < 32 UJ < 33 U < 34 UJ < 33 UJ < 24 UJ < 27 UJ < 31 UJ < 24 U < 27 U < 24 U
Phenol µg/kg 90 J- < 110 UJ < 110 UJ < 110 U < 120 UJ < 120 UJ < 84 UJ < 92 UJ < 110 UJ < 85 U < 92 U < 84 U

06-PAHs by SIM
2-Methylnaphthalene µg/kg 0.68 J < 0.53 U < 0.56 U < 0.64 U < 0.58 U < 0.61 U 0.79 J < 0.46 U < 0.57 U 6.6 < 0.47 U 1.0 J
Acenaphthene µg/kg < 0.52 U < 0.58 U < 0.62 U < 0.70 U < 0.63 U < 0.66 U < 0.51 U < 0.50 U < 0.62 U < 0.47 U < 0.52 U < 0.48 U
Acenaphthylene µg/kg < 0.36 U < 0.41 U < 0.43 U < 0.49 U < 0.44 U < 0.47 U < 0.36 U < 0.35 U < 0.44 U < 0.33 U < 0.36 U < 0.34 U
Anthracene µg/kg < 0.43 U < 0.49 U < 0.52 U < 0.59 U < 0.53 U < 0.56 U < 0.43 U < 0.42 U < 0.52 U < 0.40 U 0.63 J < 0.40 U
Benzo(a)anthracene µg/kg < 0.33 U < 0.37 U < 0.40 U < 0.45 U < 0.41 U < 0.43 U < 0.33 U < 0.32 U < 0.40 U 0.60 J < 0.33 U < 0.31 U
Benzo(a)pyrene µg/kg < 0.44 U < 0.49 U < 0.52 U < 0.59 U < 0.54 U < 0.56 U < 0.43 U < 0.43 U < 0.53 U < 0.40 U < 0.44 U < 0.41 U
Benzo(b)fluoranthene µg/kg < 0.55 U < 0.62 U < 0.66 U < 0.75 U < 0.68 U < 0.71 U < 0.55 U < 0.54 U < 0.67 U 1.6 J < 0.55 U 0.94 J
Benzo(g,h,i)perylene µg/kg < 1.1 U < 1.2 U < 1.3 U < 1.5 U < 1.3 U < 1.4 U < 1.1 U < 1.1 U < 1.3 U < 1.0 U < 1.1 U < 1.0 U
Benzo(k)fluoranthene µg/kg < 0.83 U < 0.94 U < 1.0 U < 1.1 U < 1.0 U < 1.1 U < 0.82 U < 0.81 U < 1.0 U 1.2 J < 0.83 U < 0.78 U
Chrysene µg/kg < 0.38 U < 0.43 U < 0.46 U < 0.52 U < 0.47 U < 0.49 U < 0.38 U < 0.37 U < 0.46 U 2.4 J 1.0 J 1.2 J
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Table I-7
Analytical Results for Solids Samples - PRI-13 
Buffer Area North and East
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Total Vanadium mg/kg
Total Zinc mg/kg

05-SVOCs
1,1'-Biphenyl µg/kg
1,2,4,5-Tetrachlorobenzene µg/kg
2,3,4,6-Tetrachlorophenol µg/kg
2,4,5-Trichlorophenol µg/kg
2,4,6-Trichlorophenol µg/kg
2,4,6-Trichlorophenol (SIM Screen) µg/kg
2,2-Oxybis(1-chloropropane) µg/kg
2,4-Dichlorophenol µg/kg
2,4-Dimethylphenol µg/kg
2,4-Dinitrophenol µg/kg
2,4-Dinitrotoluene µg/kg
2,6-Dinitrotoluene µg/kg
2-Chloronaphthalene µg/kg
2-Chlorophenol µg/kg
2-Methylphenol µg/kg
2-Nitroaniline µg/kg
2-Nitrophenol µg/kg
3,3'-Dichlorobenzidine µg/kg
3-Nitroaniline µg/kg
4,6-Dinitro-2-methylphenol µg/kg
4-Bromophenyl-phenylether µg/kg
4-Chloro-3-methylphenol µg/kg
4-Chloroaniline µg/kg
4-Chlorophenyl-phenylether µg/kg
3 & 4 Methylphenol µg/kg
4-Nitroaniline µg/kg
4-Nitrophenol µg/kg
Acetophenone µg/kg
Benzaldehyde µg/kg
Benzylbutylphthalate µg/kg
Bis(2-chloroethoxy)methane µg/kg
bis(2-Chloroethyl) ether µg/kg
Bis(2-ethylhexyl)phthalate µg/kg
Carbazole µg/kg
Dibenzofuran µg/kg
Diethyl phthalate µg/kg
Dimethylphthalate µg/kg
Di-n-butylphthalate µg/kg
Di-n-octylphthalate µg/kg
Hexachlorobenzene µg/kg
Hexachlorobenzene (SIM Screen) µg/kg
Hexachlorobutadiene µg/kg
Hexachlorobutadiene (SIM Screen) µg/kg
Hexachlorocyclopentadiene µg/kg
Hexachloroethane µg/kg
Isophorone µg/kg
Nitrobenzene µg/kg
N-Nitrosodimethylamine µg/kg
n-Nitrosodimethylamine (SIM Screen) µg/kg
N-Nitroso-di-n-propylamine µg/kg
N-Nitrosodiphenylamine µg/kg
Pentachlorophenol µg/kg
Pentachlorophenol (SIM Screen) µg/kg
Phenol µg/kg

06-PAHs by SIM
2-Methylnaphthalene µg/kg
Acenaphthene µg/kg
Acenaphthylene µg/kg
Anthracene µg/kg
Benzo(a)anthracene µg/kg
Benzo(a)pyrene µg/kg
Benzo(b)fluoranthene µg/kg
Benzo(g,h,i)perylene µg/kg
Benzo(k)fluoranthene µg/kg
Chrysene µg/kg

PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13
PRI13-009 PRI13-010 PRI13-011 PRI13-012 PRI13-013 PRI13-013 PRI13-014
06-Dec-13 05-Dec-13 05-Dec-13 06-Dec-13 05-Dec-13 05-Dec-13 05-Dec-13

N N N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI13-009-SS01-120613 PRI13-010-SS01-120513 PRI13-011-SS01-120513 PRI13-012-SS01-120613 PRI13-013-SS01-120513 FINES PRI13-013-SS01-120513 PRI13-014-SS01-120513
              

6.0 24 5.1 11 8.8 8.9 10 
20 J- 58 J- 17 J- 38 J- 21 J- 22 J- 28 J-

< 180 U < 220 U < 180 U < 470 U < 170 U < 190 U < 200 U
< 28 U < 35 U < 28 U < 74 U < 26 U < 30 U < 32 U
< 88 U < 110 U < 87 U < 230 U < 82 U < 93 U < 100 U
< 89 U < 110 U < 88 U < 240 U < 83 U < 95 U < 100 U
< 90 U < 110 U < 90 U < 240 U < 84 U < 96 U < 100 U
< 4.7 U < 5.9 U < 4.7 U < 12 U < 4.4 U < 5.0 U < 5.4 U
< 85 UJ < 110 U < 84 U < 220 U < 79 UJ < 90 U < 96 U
< 95 U < 120 U < 95 U < 250 U < 89 U < 100 U < 110 U

< 180 U < 220 U < 180 U < 470 U < 170 U < 190 U < 200 U
< 230 U < 290 U < 230 U < 610 U < 210 U < 240 U < 260 U
< 95 U < 120 U < 95 U < 250 U < 89 U < 100 U < 110 U

< 110 U < 130 U < 110 U < 280 U < 99 U < 110 U < 120 U
< 87 U < 110 U < 86 U < 230 U < 81 U < 92 U < 99 U
< 94 U < 120 U < 94 U < 250 U < 88 U < 100 U < 110 U
< 62 U < 78 U < 62 U < 160 U < 58 U < 66 U < 71 U
< 90 U < 110 U < 90 U < 240 U < 84 U < 96 U < 100 U
< 88 U < 110 U < 87 U < 230 U < 82 U < 93 U < 100 U

< 100 UJ < 130 U < 100 U < 270 U < 94 U < 110 U < 110 U
< 180 UJ < 220 U < 180 U < 470 U < 170 U < 190 U < 200 U
< 87 U < 110 U < 86 U < 230 U < 81 U < 92 U < 99 U
< 91 U < 110 U < 91 U < 240 U < 85 U < 97 U < 100 U
< 99 U < 120 U < 98 U < 260 U < 92 U < 100 U < 110 U
< 62 UJ < 78 UJ < 62 UJ < 160 UJ < 58 UJ < 66 UJ < 71 UJ
< 100 U < 120 U < 99 U < 260 U < 93 U < 110 U < 110 U
< 350 U < 440 U < 350 U < 940 U < 330 U < 380 U < 400 U
< 94 U < 120 U < 94 U < 250 U < 88 U < 100 U < 110 U

< 300 U < 380 U < 300 U < 790 U < 280 U < 320 U < 340 U
< 27 U < 33 U < 27 U < 71 U 74 J < 28 U < 30 U

< 180 U < 220 U < 180 U < 470 U < 170 U < 190 U < 200 U
< 100 U < 130 U < 100 U < 270 U < 95 U < 110 U < 120 U
< 94 U < 120 U < 94 U < 250 U < 88 U < 100 U < 110 U
< 87 U < 110 U < 86 U < 230 U < 81 U < 92 U < 99 U

< 110 U < 130 U < 100 U < 280 U < 98 U < 110 U < 120 U
< 100 U < 130 U < 100 U < 270 U < 95 U < 110 U < 120 U
< 92 U < 120 U < 92 U < 240 U < 86 U < 98 U < 100 U
< 97 U < 120 U < 96 U < 260 U < 90 U < 100 U < 110 U
< 93 U < 120 U < 93 U < 250 U < 87 U < 99 U < 110 U

< 100 U < 130 U < 100 U < 280 U < 97 U < 110 U < 120 U
< 100 U < 130 U < 100 U < 280 U < 97 U < 110 U < 120 U
< 95 U < 120 U < 95 U < 250 U < 89 U < 100 U < 110 U
< 2.4 U < 2.9 U 3.4 J < 6.2 U 4.9 J < 2.5 U < 2.7 U
< 88 U < 110 U < 87 U < 230 U < 82 U < 93 U < 100 U
< 4.0 U < 5.0 U < 3.9 U < 10 U < 3.7 U < 4.2 U < 4.5 U
< 66 U < 83 U < 66 U < 180 U < 62 U < 71 U < 76 U
< 87 U < 110 U < 86 U < 230 U < 81 U < 92 U < 99 U

< 100 U < 120 U < 99 U < 260 U < 93 U < 110 U < 110 U
< 82 U < 100 U < 81 U < 220 U < 76 U < 87 U < 93 U

< 100 U < 130 U < 100 U < 270 U < 96 U < 110 U < 120 U
< 100 U < 130 U < 100 U < 270 U < 96 U < 110 U < 120 U
< 90 U < 110 U < 90 U < 240 U < 84 U < 96 U < 100 U
< 92 U < 120 U < 92 U < 240 U < 86 U < 98 U < 100 U
< 55 U < 68 U < 54 U < 140 U < 51 U < 58 U < 62 U
< 26 U < 32 U < 26 U < 68 U < 24 U < 27 U < 29 U
< 89 U < 110 U < 88 U < 240 U < 83 U < 95 U < 100 U

< 0.45 U < 0.53 U < 0.43 U < 1.2 U 0.45 J < 0.46 U < 0.52 U
< 0.49 U < 0.58 U < 0.47 U < 1.3 U < 0.44 U < 0.50 U < 0.57 U
< 0.34 U < 0.41 U < 0.33 U < 0.93 U < 0.31 U < 0.35 U < 0.40 U
< 0.41 U < 0.49 U < 0.40 U < 1.1 U < 0.37 U < 0.42 U < 0.48 U
< 0.32 U < 0.37 U < 0.30 U < 0.85 U < 0.29 U < 0.32 U < 0.37 U
< 0.42 U < 0.49 U < 0.40 U < 1.1 U < 0.38 U < 0.42 U < 0.48 U
< 0.53 U < 0.62 U < 0.51 U < 1.4 U < 0.48 U < 0.54 U < 0.61 U
< 1.0 U < 1.2 U < 1.0 U < 2.8 U < 0.94 U < 1.1 U < 1.2 U
< 0.79 U < 0.94 U < 0.76 U < 2.1 U < 0.72 U < 0.81 U < 0.92 U

0.40 J 0.73 J < 0.35 U < 0.97 U 0.39 J < 0.37 U 0.57 J
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Table I-7
Analytical Results for Solids Samples - PRI-13 
Buffer Area North and East
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13
PRI13-001 PRI13-001 PRI13-002 PRI13-003 PRI13-004 PRI13-005 PRI13-006 PRI13-006 PRI13-007 PRI13-008 PRI13-008 PRI13-009
06-Dec-13 06-Dec-13 07-Dec-13 06-Dec-13 07-Dec-13 07-Dec-13 07-Dec-13 07-Dec-13 07-Dec-13 06-Dec-13 06-Dec-13 06-Dec-13

FINE N N N N N FINE N N FINE N FINE
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI13-001-SS01-120613 FINES PRI13-001-SS01-120613 PRI13-002-SS01-120713 PRI13-003-SS01-120613 PRI13-004-SS01-120713 PRI13-005-SS01-120713 PRI13-006-SS01-120713 FINES PRI13-006-SS01-120713 PRI13-007-SS01-120713 PRI13-008-SS01-120613 FINES PRI13-008-SS01-120613 PRI13-009-SS01-120613 FINES
Analyte Unit                         

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Dibenzo(a,h)anthracene µg/kg < 1.3 U < 1.5 U < 1.6 U < 1.8 U < 1.6 U < 1.7 U < 1.3 U < 1.3 U < 1.6 U < 1.2 U < 1.3 U < 1.2 U
Fluoranthene µg/kg 0.36 J < 0.36 U < 0.38 U < 0.44 U < 0.39 U < 0.41 U 0.43 J < 0.31 U < 0.39 U 4.6 J 1.8 J 1.0 J
Fluorene µg/kg < 0.54 U < 0.60 U < 0.64 U < 0.73 U < 0.66 U < 0.69 U < 0.53 U < 0.52 U < 0.65 U 1.6 J < 0.54 U < 0.50 U
Indeno(1,2,3-cd)pyrene µg/kg < 0.53 U < 0.59 U < 0.63 U < 0.71 U < 0.64 U < 0.68 U < 0.52 U < 0.51 U < 0.63 U < 0.48 U 0.53 J < 0.49 U
Naphthalene µg/kg 0.80 J < 0.38 U < 0.40 U < 0.46 U < 0.41 U < 0.43 U 1.3 J < 0.33 U < 0.41 U 12 0.45 J 1.5 J
Phenanthrene µg/kg 1.0 J < 0.43 U 0.74 J 0.80 J 0.85 J 0.99 J 1.3 J 0.50 J 0.83 J 7.2 2.1 J 1.2 J
Pyrene µg/kg < 0.38 U < 0.43 U < 0.46 U < 0.52 U < 0.47 U < 0.49 U < 0.38 U < 0.37 U < 0.46 U 3.8 J 1.4 J 0.90 J
Low Molecular Weight PAH (ND=0) µg/kg 2.5 < 0.60 U 0.74 0.80 0.85 0.99 3.4 0.50 0.83 27 3.2 3.7 
Low Molecular Weight PAH (ND=1/2DL) µg/kg 3.4 < 1.7 U 2.3 2.6 2.5 2.7 4.3 1.8 2.4 28 4.1 4.6 
High Molecular Weight PAH (ND=0) µg/kg 0.36 < 1.5 U < 1.6 U < 1.8 U < 1.6 U < 1.7 U 0.43 < 1.3 U < 1.6 U 14 4.7 4.0 
High Molecular Weight PAH (ND=1/2DL) µg/kg 3.3 < 3.5 U < 3.7 U < 4.2 U < 3.8 U < 4.0 U 3.3 < 3.0 U < 3.7 U 16 7.0 6.1 

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg < 26 U < 25 U < 53 U < 53 U < 54 U < 21 U < 25 U < 22 U
Total Organic Carbon g/kg < 3.5 U 5.0 4.1 4.8 4.6 < 3.1 U < 3.4 U 4.9 
pH pH units 8.11 8.00 7.92 7.75 8.24 8.47 8.32 8.34 
Cyanide, Total mg/kg < 0.26 U < 0.26 U < 0.29 U < 0.29 U < 0.29 U < 0.22 U < 0.27 U < 0.23 U
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Table I-7
Analytical Results for Solids Samples - PRI-13 
Buffer Area North and East
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Dibenzo(a,h)anthracene µg/kg
Fluoranthene µg/kg
Fluorene µg/kg
Indeno(1,2,3-cd)pyrene µg/kg
Naphthalene µg/kg
Phenanthrene µg/kg
Pyrene µg/kg
Low Molecular Weight PAH (ND=0) µg/kg
Low Molecular Weight PAH (ND=1/2DL) µg/kg
High Molecular Weight PAH (ND=0) µg/kg
High Molecular Weight PAH (ND=1/2DL) µg/kg

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg
Total Organic Carbon g/kg
pH pH units
Cyanide, Total mg/kg

PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13 PRI-13
PRI13-009 PRI13-010 PRI13-011 PRI13-012 PRI13-013 PRI13-013 PRI13-014
06-Dec-13 05-Dec-13 05-Dec-13 06-Dec-13 05-Dec-13 05-Dec-13 05-Dec-13

N N N N FINE N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI13-009-SS01-120613 PRI13-010-SS01-120513 PRI13-011-SS01-120513 PRI13-012-SS01-120613 PRI13-013-SS01-120513 FINES PRI13-013-SS01-120513 PRI13-014-SS01-120513
              

< 1.3 U < 1.5 U < 1.2 U < 3.4 U < 1.1 U < 1.3 U < 1.5 U
0.35 J 0.45 J < 0.29 U < 0.82 U 0.43 J < 0.31 U 1.4 J

< 0.51 U < 0.61 U < 0.49 U < 1.4 U < 0.46 U < 0.52 U < 0.59 U
< 0.50 U < 0.59 U < 0.48 U < 1.3 U < 0.45 U < 0.51 U < 0.58 U
< 0.32 U 0.53 J < 0.31 U < 0.86 U 0.59 J < 0.33 U < 0.37 U

0.50 J 1.2 J 0.41 J < 0.98 U 1.2 J 0.54 J 0.75 J
< 0.37 U 0.58 J < 0.35 U < 0.98 U 0.45 J < 0.37 U 0.83 J

0.50 1.7 0.41 < 1.4 U 2.2 0.54 0.75 
1.8 3.0 1.6 < 3.9 U 3.0 1.8 2.2 

0.75 1.8 < 1.2 U < 3.4 U 1.3 < 1.3 U 2.8 
3.4 4.6 < 2.8 U < 7.9 U 3.5 < 3.0 U 5.6 

< 22 U < 27 U < 20 U < 57 U < 22 U < 24 U
3.9 J 5.8 3.5 J 4.0 4.0 6.4 
8.26 8.41 8.65 9.09 8.44 8.10 

< 0.22 U < 0.21 U < 0.22 U < 0.60 U < 0.22 U < 0.25 U

Notes:
< = Compound not detected. Reportable detection limit shown. OCDF = Octachlorodienzofuran
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = Not analyzed PCB = Polychlorinated biphenyl 
FINE = Fines Portion (Sieved) of Normal Sample PeCDD = Pentachlorodibenzo-p-dioxin
g/kg = grams per kilogram PeCDF = Pentachlorodienzofuran
HpCDD = Heptachlorodibenzo-p-dioxin pg/g = picogram per gram (1 pg/g = 0.001 µg/kg)
HpCDF = Heptachlorodibenzofuran pH units = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran SVOC = Semi-volatile organic compound
in = inches TCDD = Tetrachlorodibenzodioxin
mg/kg = milligrams per kilogram TCDF = Tetrachlorodienzofuran
N = Normal Environmental Sample TEQ = Toxicity equivalence 
OCDD = Octachlorodibenzo-p-dioxin VOC = Volatile organic compound

Qualifiers - Organic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample
J+ = The result is an estimated quantity, biased high. The associated numerical value is the approximate concentration of the analyte in the sample
J- = The result is an estimated quantity, biased low. The associated numerical value is the approximate concentration of the analyte in the sample
U = Compound was analyzed for, but not detected. The associated numerical value is the reporting limit
UJ = The nondetected analyte was qualified as estimated at the sample quantitation limit. The reported sample quantitation limit is approximate and may be inaccurate or imprecise
UJQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration, value is an estimate
UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration
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Table I-8
Analytical Results for Solids Samples - PRI-14 
Buffer Area South
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14
PRI14-001 PRI14-002 PRI14-003 PRI14-003 PRI14-004 PRI14-005 PRI14-005 PRI14-005 PRI14-005 PRI14-006 PRI14-006 PRI14-006 PRI14-007
02-Dec-13 03-Dec-13 04-Dec-13 04-Dec-13 04-Dec-13 11-Dec-13 16-Dec-13 16-Dec-13 16-Dec-13 03-Dec-13 03-Dec-13 11-Dec-13 03-Dec-13

N N FINE N N N N N N FINE N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 2 - 4 FEET 4 - 6 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI14-001-SS01-120213 PRI14-002-SS01-120313 PRI14-003-SS01-120413 FINES PRI14-003-SS01-120413 PRI14-004-SS01-120413 PRI14-005-SS01-121113 PRI14-005-SB01-0.5-121613 PRI14-005-SB02-2-121613 PRI14-005-SB03-4-121613 PRI14-006-SS01-120313 FINES PRI14-006-SS01-120313 PRI14-006-SS01-121113 PRI14-007-SS01-120313
Analyte Unit                           
01-Dioxins and Furans

2,3,7,8-TCDD pg/g < 0.068 UQ < 0.018 U < 0.14 U < 0.15 UQ < 0.026 U < 0.34 UQ < 0.11 U < 0.091 U < 0.14 U < 3.0 U 0.88 J 0.42 J
1,2,3,7,8-PeCDD pg/g 0.34 J < 0.030 U 1.1 J 0.98 J < 0.075 U < 1.6 UQ < 0.34 U < 0.32 U < 0.36 U < 12 U < 4.1 UQ 2.2 J
1,2,3,4,7,8-HxCDD pg/g < 0.28 UQ < 0.11 U 0.57 J < 0.49 UQ < 0.072 UQ < 1.7 UQ < 0.11 U < 0.072 U < 0.098 U < 12 UQ 11 < 0.94 UQ
1,2,3,6,7,8-HxCDD pg/g 0.94 J < 0.081 U 3.8 J 3.2 J < 0.2 UQ 5.9 J < 0.12 UQ < 0.14 UQ < 0.096 U 29 20 3.6 J
1,2,3,7,8,9-HxCDD pg/g 1.3 J < 0.084 U 5.1 J 4.4 J 0.28 J 7.3 J 0.29 J < 0.19 UQ < 0.16 UQ 47 28 5.2 J
1,2,3,4,6,7,8-HpCDD pg/g 6.1 0.44 J 13 11 1.4 J 39 0.85 J 0.55 J 0.52 J 190 150 17 
OCDD pg/g 23 1.1 J 24 16 J 5.8 J < 68 UQ < 2.4 U < 1.3 U < 1.3 U < 540 UQ < 440 UQ < 49 UQ
2,3,7,8-TCDF pg/g 7.1 0.59 J 4.6 4.4 < 1.1 UQ 64 1.1 J < 0.67 UQ 1.4 J 280 180 59 
1,2,3,7,8-PeCDF pg/g 15 0.63 J 13 11 2.1 J 170 3.2 J 2.7 J < 1.6 UQ 870 600 100 
2,3,4,7,8-PeCDF pg/g 8.2 < 0.35 UQ 8.5 6.7 J 1.3 J 120 2.4 J 2.2 J 1.2 J 690 470 71 
1,2,3,4,7,8-HxCDF pg/g 49 2.0 J 41 37 5.6 J 650 12 9.6 6.6 J 4,300 2,600 270 
1,2,3,6,7,8-HxCDF pg/g 32 1.3 J 33 28 3.9 J 500 7.6 6.3 J 4.3 J 2,300 1,500 160 
1,2,3,7,8,9-HxCDF pg/g 3.7 J 0.14 J 3.5 J 2.6 J < 0.48 UQ 54 1.2 J < 0.71 UQ < 0.54 UQ 340 160 22 
2,3,4,6,7,8-HxCDF pg/g 11 < 0.68 UQ 14 14 1.8 J 210 2.8 J 2.3 J 1.3 J 660 630 71 
1,2,3,4,6,7,8-HpCDF pg/g 240 9.2 280 260 41 4,600 J 56 40 38 15,000 12,000 1,300 
1,2,3,4,7,8,9-HpCDF pg/g 77 2.6 J 57 52 9.3 1,100 17 11 < 9.8 UQ 4,500 3,300 390 
OCDF pg/g 1,700 61 1,300 1,100 330 21,000 340 170 180 100,000 J 100,000 9,500 J
Calculated TEQ (ND=0), Mammalian pg/g 18 0.56 19 17 2.4 270 4.2 3.2 2.2 1,300 910 110 
Calculated TEQ (ND=1/2 DL), Mammalian pg/g 18 0.71 19 17 2.5 270 4.5 3.5 2.6 1,300 910 110 
Calculated TEQ (ND=0), Avian pg/g 740 1.2 480 26 3.7 6,200 95 4.8 4.2 130,000 98,000 1,400 
Calculated TEQ (ND=1/2 DL), Avian pg/g 740 15 480 48 21 6,200 95 22 21 130,000 98,000 1,400 

02-PCBs
PCB-81 pg/g 0.90 J < 0.28 U 1.8 J < 1.1 UQ < 0.46 UQ 58 < 1.0 U < 0.90 U < 1.0 U 330 290 26 
PCB-77 pg/g 6.7 0.96 J 6.8 8.1 5.9 220 < 1.1 U < 0.95 U < 1.0 U 760 750 51 
PCB-105 pg/g 24 < 1.9 UQ 21 21 8.9 110 < 1.2 UQ < 0.94 U < 1.3 UQ 660 550 55 
PCB-114 pg/g 2.2 < 0.28 U 2.0 J < 1.9 UQ < 0.63 UQ 94 < 0.93 U < 0.62 U < 0.52 U 660 560 28 
PCB-118 pg/g 34 3.6 34 33 15 460 < 4.4 U < 1.8 UQ < 2.8 UQ 1,800 1,500 98 
PCB-123 pg/g 2.0 J < 0.28 U 2.1 J 2.4 J 0.92 J 80 < 0.87 U < 0.59 U < 0.51 U 510 520 < 16 UQ
PCB-126 pg/g 3.1 < 0.31 U 3.5 4.3 1.5 J 93 < 1.1 U < 0.72 U < 0.63 U < 400 U 460 31 
PCB-156 & 157 pg/g 13 < 0.89 UQ 11 11 3.9 J 490 2.8 J < 1.4 UQ < 2.1 UQ 2,300 2,000 98 
PCB-167 pg/g 8.4 < 0.49 UQ 6.7 7.1 2.7 J 420 2.8 J 1.8 J 1.8 J 2,400 2,100 95 
PCB-169 pg/g 1.3 J < 0.27 U 2.1 J 1.8 J 0.57 J 100 < 0.78 U 0.76 J < 0.32 U 360 300 < 17 UQ
PCB-189 pg/g < 7.1 UQ 1.2 J 9.9 9.9 2.8 J 670 3.8 2.4 J 2.6 J 2,900 2,900 120 
Monochlorobiphenyls, Total pg/g 4.8 J 3.3 J 9.7 J 24 J 11 J 200 J 32 J 16 J 9.5 J 570 J 690 58 J
Dichlorobiphenyls, Total pg/g 35 J < 9.7 U 58 J 90 J 35 J 2,000 35 J 11 J 5.9 J 8,700 7,800 700 
Trichlorobiphenyls, Total pg/g 9.6 J 3.8 J 33 J 60 J 33 J 3,800 24 J 6.3 J 9.2 J 17,000 16,000 410 
Tetrachlorobiphenyls, Total pg/g 63 J 13 J 120 J 120 J 65 J 5,000 35 J 8.6 J 21 J 25,000 20,000 830 
Pentachlorobiphenyls, Total pg/g 250 26 J 240 250 J 130 J 9,100 55 J 26 J 39 J 37,000 28,000 1,400 
Hexachlorobiphenyls, Total pg/g 290 34 J 300 270 J 120 J 12,000 91 J 44 J 56 J 58,000 51,000 2,400 
Heptachlorobiphenyls, Total pg/g 280 44 J 480 380 J 160 J 19,000 160 J 80 J 100 J 84,000 69,000 4,000 
Octachlorobiphenyls, Total pg/g 460 72 J 850 760 260 J 29,000 290 J 150 J 160 J 120,000 100,000 6,300 
Nonachlorobiphenyls, Total pg/g 960 150 J 2,200 2,300 630 59,000 530 270 J 300 200,000 180,000 11,000 
Decachlorobiphenyl (PCB-209) pg/g 9,100 J 1,300 17,000 J 17,000 5,700 230,000 J 3,200 J 1,400 1,700 670,000 J 750,000 J 80,000 J
Total PCBs pg/g 11,000 1,700 22,000 22,000 7,200 370,000 4,500 2,000 2,400 1,200,000 760,000 110,000 

03- Metals
Total Aluminum mg/kg 6,800 17,000 11,000 8,400 9,500 4,400 3,500 1,100 710 9,900 7,600 12,000 
Total Antimony mg/kg 0.27 J- 0.75 J- 0.42 J- 0.62 J- 0.57 J- 0.40 J- 0.61 J- 1.3 J- 0.32 J- 0.61 J- 0.63 J- 0.57 J-
Total Arsenic mg/kg 5.6 14 17 15 17 11 7.3 19 8.9 15 11 12 
Total Barium mg/kg 150 J 220 J 130 120 J 220 J 220 490 280 380 180 170 J 260 J
Total Beryllium mg/kg 0.31 0.71 0.46 0.41 0.42 0.20 0.17 0.065 J 0.049 J 0.41 0.34 0.49 
Total Cadmium mg/kg 0.12 J 0.22 J < 0.11 U 0.11 J 0.13 J < 0.097 U 0.12 J 0.37 0.13 J < 0.12 U 0.10 J 0.14 J
Total Calcium mg/kg 130,000 J 120,000 J 150,000 140,000 J 120,000 J 280,000 220,000 230,000 190,000 160,000 160,000 J 100,000 J
Total Chromium mg/kg 7.7 18 12 12 11 9.0 5.0 2.0 1.5 15 11 15 
Total Cobalt mg/kg 2.5 6.3 3.8 3.6 4.0 2.2 2.7 1.7 1.1 4.1 3.4 5.4 
Total Copper mg/kg 5.9 14 74 8.3 9.0 7.1 4.4 2.2 1.6 11 7.0 11 
Total Iron mg/kg 7,000 14,000 12,000 9,200 9,600 12,000 4,300 2,300 910 14,000 9,900 13,000 
Total Lead mg/kg 5.8 J 14 J 13 J 12 J 10 J 8.8 5.2 J 4.1 J 3.2 J 9.8 J 8.7 J 11 J
Total Magnesium mg/kg 22,000 J 41,000 J 32,000 27,000 J 56,000 J 16,000 30,000 29,000 40,000 22,000 17,000 J 37,000 J
Total Manganese mg/kg 150 330 290 280 240 450 390 250 230 460 470 320 
Total Mercury mg/kg < 0.0092 U 0.012 J 0.0098 J < 0.016 U 0.025 J 0.054 J < 0.012 U < 0.012 U < 0.012 U 0.015 J < 0.014 U 0.022 J
Total Molybdenum mg/kg < 0.23 U < 0.16 U 1.1 1.0 1.1 2.1 4.2 22 9.4 2.4 1.8 1.0 
Total Nickel mg/kg 5.8 16 10 9.4 9.6 7.2 7.7 4.1 2.6 11 8.5 13 
Total Potassium mg/kg 2,900 J 7,300 J 7,700 7,200 J 7,700 J 2,200 J+ 1,700 J+ 1,000 J+ 1,200 J+ 5,400 4,200 J 9,100 J
Total Selenium mg/kg < 0.22 UJ < 0.25 UJ 0.25 J 0.22 J- 0.23 J- < 0.19 UJ 0.64 J- 0.72 J- 0.30 J- 0.35 J 0.23 J- 0.32 J-
Total Silver mg/kg < 0.065 U < 0.074 U < 0.065 U < 0.059 U < 0.051 U < 0.058 U 0.094 J 0.059 J < 0.046 U < 0.070 U < 0.053 U < 0.045 U
Total Sodium mg/kg 4,700 J 5,600 J 21,000 30,000 J 11,000 J 5,400 J+ 5,000 J+ 8,800 J+ 20,000 J+ 8,700 15,000 J 22,000 J
Total Thallium mg/kg < 0.11 U < 0.18 U < 0.11 U < 0.098 U 0.18 < 0.097 U < 0.073 U < 0.14 U < 0.077 U < 0.12 U < 0.098 U < 0.14 U
Total Vanadium mg/kg 14 40 24 22 23 13 20 14 11 25 20 23 
Total Zinc mg/kg 26 J- 52 J- 47 J- 29 J- 35 J- 21 13 4.4 5.8 38 J- 28 J- 40 J-

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth
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Table I-8
Analytical Results for Solids Samples - PRI-14 
Buffer Area South
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/g
1,2,3,7,8-PeCDD pg/g
1,2,3,4,7,8-HxCDD pg/g
1,2,3,6,7,8-HxCDD pg/g
1,2,3,7,8,9-HxCDD pg/g
1,2,3,4,6,7,8-HpCDD pg/g
OCDD pg/g
2,3,7,8-TCDF pg/g
1,2,3,7,8-PeCDF pg/g
2,3,4,7,8-PeCDF pg/g
1,2,3,4,7,8-HxCDF pg/g
1,2,3,6,7,8-HxCDF pg/g
1,2,3,7,8,9-HxCDF pg/g
2,3,4,6,7,8-HxCDF pg/g
1,2,3,4,6,7,8-HpCDF pg/g
1,2,3,4,7,8,9-HpCDF pg/g
OCDF pg/g
Calculated TEQ (ND=0), Mammalian pg/g
Calculated TEQ (ND=1/2 DL), Mammalian pg/g
Calculated TEQ (ND=0), Avian pg/g
Calculated TEQ (ND=1/2 DL), Avian pg/g

02-PCBs
PCB-81 pg/g
PCB-77 pg/g
PCB-105 pg/g
PCB-114 pg/g
PCB-118 pg/g
PCB-123 pg/g
PCB-126 pg/g
PCB-156 & 157 pg/g
PCB-167 pg/g
PCB-169 pg/g
PCB-189 pg/g
Monochlorobiphenyls, Total pg/g
Dichlorobiphenyls, Total pg/g
Trichlorobiphenyls, Total pg/g
Tetrachlorobiphenyls, Total pg/g
Pentachlorobiphenyls, Total pg/g
Hexachlorobiphenyls, Total pg/g
Heptachlorobiphenyls, Total pg/g
Octachlorobiphenyls, Total pg/g
Nonachlorobiphenyls, Total pg/g
Decachlorobiphenyl (PCB-209) pg/g
Total PCBs pg/g

03- Metals
Total Aluminum mg/kg
Total Antimony mg/kg
Total Arsenic mg/kg
Total Barium mg/kg
Total Beryllium mg/kg
Total Cadmium mg/kg
Total Calcium mg/kg
Total Chromium mg/kg
Total Cobalt mg/kg
Total Copper mg/kg
Total Iron mg/kg
Total Lead mg/kg
Total Magnesium mg/kg
Total Manganese mg/kg
Total Mercury mg/kg
Total Molybdenum mg/kg
Total Nickel mg/kg
Total Potassium mg/kg
Total Selenium mg/kg
Total Silver mg/kg
Total Sodium mg/kg
Total Thallium mg/kg
Total Vanadium mg/kg
Total Zinc mg/kg

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14
PRI14-007 PRI14-008 PRI14-008 PRI14-009 PRI14-009 PRI14-010 PRI14-010 PRI14-011 PRI14-012 PRI14-013 PRI14-013 PRI14-014 PRI14-015
11-Dec-13 02-Dec-13 11-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 25-Nov-13 25-Nov-13 25-Nov-13 25-Nov-13 25-Nov-13

N N N FINE N FINE N N N FINE N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI14-007-SS01-121113 PRI14-008-SS01-120213 PRI14-008-SS01-121113 PRI14-009-SS01-120213 FINES PRI14-009-SS01-120213 PRI14-010-SS01-120213 FINES PRI14-010-SS01-120213 PRI14-011-SS01-120213 PRI14-012-SS01-112513 PRI14-013-SS01-112513 FINES PRI14-013-SS01-112513 PRI14-014-SS01-112513 PRI14-015-SS01-112513
                          

< 0.024 U < 0.16 U < 0.020 U < 0.14 U < 0.11 UQ < 0.084 UQ < 0.13 U < 0.10 U < 0.16 U < 0.13 U < 0.12 U
< 0.043 U < 0.15 U < 0.031 U < 0.39 UQ 0.47 J 0.30 J < 0.24 U < 0.16 U < 0.25 U < 0.24 U < 0.24 U

0.10 J < 0.22 U < 0.039 U < 0.41 UQ 0.39 J < 0.17 UQ < 0.17 U < 0.16 U < 0.12 U < 0.11 UQ < 0.059 U
0.19 J < 0.27 UQ < 0.028 U 1.5 J 1.0 J 0.52 J < 0.14 U 0.28 J < 0.093 U < 0.3 UQ < 0.047 U

< 0.19 UQ 0.32 J < 0.029 U 1.9 J 1.7 J 0.79 J < 0.13 U 0.27 J < 0.090 U 0.51 J < 0.046 U
1.1 J 1.9 J 0.55 J 7.7 6.4 2.9 J 0.82 J 1.6 J 0.71 J 2.0 J < 0.22 UQ

< 5.7 UQ 7.6 J 1.8 J 20 22 6.6 J < 2.4 U 7.5 J < 4.2 U < 7.4 U < 0.94 U
1.1 J 1.3 0.76 J 10 9.9 3.0 1.1 1.3 < 0.88 UQ 2.4 0.55 J
3.3 J 4.7 J 1.1 J 32 25 8.2 2.6 J 3.3 J < 0.84 UQ 6.9 0.70 J
2.4 J 2.8 J 0.69 J 20 15 5.3 J 1.6 J 2.1 J 0.75 J 4.3 J 0.43 J
16 15 4.4 J 91 85 25 9.5 10 3.7 J 23 2.0 J
10 12 3.2 J 70 55 19 5.7 7.9 2.8 J 16 1.2 J

1.1 J < 1 UQ 0.30 J 8.6 6.6 1.4 J 1.0 J < 1 UQ < 0.34 UQ 1.6 J < 0.33 U
4.1 J 3.4 J 1.2 J 19 23 8.0 1.7 J 2.7 J < 0.63 UQ 4.3 J < 0.31 UQ
110 96 25 550 430 130 45 73 28 130 8.1 
30 21 < 4.6 UQ 160 120 33 17 21 7.4 38 2.5 J
830 530 140 3,500 2,900 680 310 520 180 740 40 
6.0 5.5 1.5 36 32 10 3.2 4.3 1.3 8.3 0.64 
6.0 5.8 1.6 36 32 10 3.5 4.5 1.7 8.5 0.90 
270 190 120 2,500 1,500 230 230 7.1 120 14 1.5 
270 190 120 2,500 1,500 230 230 20 120 27 14 

1.3 J < 0.80 U < 0.56 U 3.7 5.5 1.9 J < 1.2 U < 0.88 U < 0.99 U < 0.75 U < 0.80 U
4.4 3.0 < 0.8 UQ 13 18 6.7 2.1 J 3.8 1.7 J 3.0 < 0.86 U
6.4 8.9 7.6 20 24 9.8 < 1.4 UQ < 2.2 U 1.8 J 1.6 J < 0.49 U

< 1.8 UQ 0.80 J < 0.54 U 6.2 6.6 1.5 J < 0.64 U < 0.85 U < 0.76 U < 0.56 U < 0.45 U
14 18 12 38 49 18 3.4 7.5 < 3.7 UQ 4.1 1.3 J

1.9 J < 0.64 U < 0.51 U 5.5 6.0 < 1.3 UQ < 0.64 U < 0.81 U < 0.73 U 0.62 J < 0.47 U
2.2 J < 0.80 U < 0.64 U 6.1 9.5 4.1 < 1.1 UQ 1.2 J < 0.81 U 1.1 J < 0.52 U
9.1 2.4 J 1.8 J 24 26 6.8 < 2.8 UQ 3.6 J 1.9 J 2.3 J < 0.50 U
8.0 < 1.7 UQ < 0.87 UQ 22 23 4.4 2.8 3.5 < 1.6 UQ 2.1 J < 0.39 U

< 1.8 UQ < 0.68 UQ < 0.42 U 4.6 5.2 < 1.6 UQ < 0.68 U 1.8 J < 0.66 U < 0.68 U < 0.44 U
12 2.1 < 0.48 U 32 31 6.9 3.8 5.6 < 2.4 UQ 2.5 < 0.68 U
24 J 5.3 J 5.2 J 9.1 J 9.3 J 6.7 J 6.0 J 13 J 9.4 J 5.2 J 4.1 J
24 J 120 J 7.2 J 64 J 74 J 31 J < 7.8 U 58 J 18 J 6.6 J < 11 U
48 J 160 J < 2.2 U 130 J 160 J 20 J 12 J 40 J 8.3 J 5.6 J < 1.7 U
100 J 270 33 J 250 350 77 J 16 J 76 J 21 J 21 J 2.6 J
160 J 140 J 83 J 430 570 170 J 45 J 97 J 51 J 46 J 5.6 J
240 J 98 J 54 J 610 760 230 J 70 J 200 J 99 J 88 J 7.5 J
400 83 J 33 J 960 1,000 340 140 J 370 170 J 150 J 13 J
690 140 J 59 J 1,600 1,800 610 280 620 310 270 26 J

1,500 370 150 J 3,600 3,900 1,200 580 1,400 690 560 61 J
15,000 J 2,900 J 1,200 31,000 J 29,000 J 8,200 J 5,300 10,000 J 5,400 4,300 440 
18,000 4,300 1,600 39,000 38,000 11,000 6,700 13,000 7,100 5,600 560 

9,300 5,500 1,900 4,200 3,600 7,900 4,500 2,700 630 3,200 2,900 
0.77 J- < 0.20 UJ < 0.21 UJ 0.24 J- 0.38 J- 0.51 J- 0.37 J- < 0.23 UJ < 0.13 UJ 0.44 J- 0.39 J-

13 4.8 4.2 8.5 8.3 9.6 9.6 5.9 1.6 11 8.3 
150 J 100 240 J 150 190 J 250 J 170 64 17 140 220 
0.45 0.23 0.080 J 0.15 J 0.14 J 0.36 0.18 J 0.17 J 0.035 J 0.10 J 0.12 J

0.086 J < 0.098 U < 0.10 U < 0.10 U < 0.076 U 0.12 J < 0.11 U < 0.11 U < 0.067 U < 0.12 U < 0.11 U
74,000 J 120,000 280,000 J 94,000 140,000 J 130,000 J 100,000 120,000 52,000 110,000 140,000 

12 6.2 2.3 5.4 5.1 9.3 5.8 4.2 0.99 3.9 3.2 
4.2 2.0 0.96 1.6 1.5 3.2 1.9 1.1 0.30 1.2 1.1 
12 5.7 2.0 23 5.2 6.8 3.3 29 1.3 2.3 1.8 

10,000 5,500 1,900 4,300 4,000 7,300 4,000 3,000 1,300 2,700 2,800 
8.6 J 4.6 J 4.9 J 6.6 J 9.0 J 7.4 J 6.2 J 4.2 J 1.4 J 5.8 J 5.0 J

43,000 J 15,000 8,100 J 19,000 19,000 J 30,000 J 19,000 21,000 17,000 20,000 14,000 
230 120 52 98 97 200 130 94 28 72 62 

0.012 J < 0.0090 U < 0.0087 U < 0.0090 U 0.013 J < 0.011 U < 0.0097 U 0.018 J < 0.011 U < 0.0099 U < 0.010 U
1.3 < 0.071 U < 0.042 U < 0.38 U 0.46 < 0.32 U 0.23 J 0.62 0.16 J 0.23 J 0.11 J
10 4.7 2.0 3.3 3.0 7.6 3.8 4.9 0.79 2.5 2.3 

7,300 J 1,800 650 J 2,400 2,500 J 3,600 J 2,200 4,100 3,700 1,700 2,000 
0.40 J- < 0.20 U < 0.21 UJ < 0.20 U < 0.15 UJ < 0.23 UJ < 0.22 UJ < 0.23 U < 0.13 UJ < 0.23 UJ < 0.22 UJ
0.043 J < 0.059 U < 0.063 U < 0.061 U < 0.045 U < 0.069 U < 0.066 U < 0.069 U < 0.040 U < 0.070 U < 0.067 U
68,000 J 1,600 3,300 J 5,400 14,000 J 20,000 J 13,000 85,000 220,000 13,000 17,000 

0.14 < 0.098 U < 0.10 U < 0.10 U < 0.076 U < 0.12 U < 0.11 U < 0.11 U < 0.067 U < 0.12 U < 0.11 U
21 11 4.9 11 10 18 12 6.1 1.6 9.2 6.6 

31 J- 26 J- 17 J- 28 J- 20 J- 35 J- 17 24 J- 3.2 J 12 12 
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Table I-8
Analytical Results for Solids Samples - PRI-14 
Buffer Area South
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14
PRI14-001 PRI14-002 PRI14-003 PRI14-003 PRI14-004 PRI14-005 PRI14-005 PRI14-005 PRI14-005 PRI14-006 PRI14-006 PRI14-006 PRI14-007
02-Dec-13 03-Dec-13 04-Dec-13 04-Dec-13 04-Dec-13 11-Dec-13 16-Dec-13 16-Dec-13 16-Dec-13 03-Dec-13 03-Dec-13 11-Dec-13 03-Dec-13

N N FINE N N N N N N FINE N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 2 - 4 FEET 4 - 6 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI14-001-SS01-120213 PRI14-002-SS01-120313 PRI14-003-SS01-120413 FINES PRI14-003-SS01-120413 PRI14-004-SS01-120413 PRI14-005-SS01-121113 PRI14-005-SB01-0.5-121613 PRI14-005-SB02-2-121613 PRI14-005-SB03-4-121613 PRI14-006-SS01-120313 FINES PRI14-006-SS01-120313 PRI14-006-SS01-121113 PRI14-007-SS01-120313
Analyte Unit                           

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

05-SVOCs
1,1'-Biphenyl µg/kg < 180 UJ < 210 U < 190 U < 330 U < 260 U < 300 UJ < 250 U < 240 U < 250 U < 180 U < 1,400 U < 250 U
1,2,4,5-Tetrachlorobenzene µg/kg < 29 UJ < 33 U < 30 U < 52 U < 41 U < 48 UJ < 39 U < 37 U < 39 U 110 J < 220 U < 39 U
2,3,4,6-Tetrachlorophenol µg/kg < 91 UJ < 100 U < 93 U < 160 U < 130 U < 150 UJ < 120 U < 120 U < 120 U < 92 U < 700 U < 120 U
2,4,5-Trichlorophenol µg/kg < 92 UJ < 110 U < 94 U < 170 U < 130 U < 150 UJ < 120 U < 120 U < 120 U < 93 U < 710 U < 120 U
2,4,6-Trichlorophenol µg/kg < 93 UJ < 110 U < 95 U < 170 U < 130 U < 150 UJ < 130 U < 120 U < 130 U < 94 U < 720 U < 130 U
2,4,6-Trichlorophenol (SIM Screen) µg/kg < 4.9 UJ < 5.6 U < 5.0 U < 8.8 U < 6.9 U < 8.0 UJ < 6.5 U < 6.3 U < 6.6 U < 4.9 UJ < 7.5 U < 6.6 U
2,2-Oxybis(1-chloropropane) µg/kg < 88 UJ < 100 U < 90 U < 160 U < 120 U < 140 UJ < 120 U < 110 U < 120 U < 89 U < 680 U < 120 U
2,4-Dichlorophenol µg/kg < 99 UJ < 110 U < 100 U < 180 U < 140 U < 160 UJ < 130 U < 130 U < 130 U < 100 U < 760 U < 130 U
2,4-Dimethylphenol µg/kg < 190 UJ < 210 U < 190 U < 330 U < 260 U < 310 UJ < 250 U < 240 U < 250 U < 190 U < 1,400 U < 250 U
2,4-Dinitrophenol µg/kg < 240 UJ < 270 U < 240 U < 430 U < 330 U < 390 UJ < 320 U < 310 U < 320 U < 240 U < 1,800 U < 320 U
2,4-Dinitrotoluene µg/kg < 99 UJ < 110 U < 100 U < 180 U < 140 U < 160 UJ < 130 U < 130 U < 130 U < 100 U < 760 U < 130 U
2,6-Dinitrotoluene µg/kg < 110 UJ < 130 U < 110 U < 200 U < 150 U < 180 UJ < 150 U < 140 U < 150 U < 110 U < 850 U < 150 U
2-Chloronaphthalene µg/kg < 90 UJ < 100 U < 92 U < 160 U < 130 U < 150 UJ < 120 U < 120 U < 120 U < 91 U < 690 U < 120 U
2-Chlorophenol µg/kg < 98 UJ < 110 U < 100 U < 180 U < 140 U < 160 UJ < 130 U < 130 U < 130 U < 99 U < 750 U < 130 U
2-Methylphenol µg/kg < 64 UJ < 74 U < 66 U < 120 U < 90 U < 110 UJ < 86 U < 84 U < 86 U < 65 U < 500 U < 87 U
2-Nitroaniline µg/kg < 93 UJ < 110 U < 95 U < 170 U < 130 U < 150 UJ < 130 U < 120 U < 130 U < 94 U < 720 U < 130 U
2-Nitrophenol µg/kg < 91 UJ < 100 U < 93 U < 160 U < 130 U < 150 UJ < 120 U < 120 U < 120 U < 92 U < 700 U < 120 U
3,3'-Dichlorobenzidine µg/kg < 100 UJ < 120 U < 110 UJ < 190 U < 150 U < 170 UJ < 140 U < 140 U < 140 U < 110 UJ < 800 U < 140 U
3-Nitroaniline µg/kg < 190 UJ < 210 U < 190 UJ < 330 U < 260 U < 310 UJ < 250 U < 240 U < 250 U < 190 UJ < 1,400 U < 250 U
4,6-Dinitro-2-methylphenol µg/kg < 90 UJ < 100 U < 92 U < 160 U < 130 U < 150 UJ < 120 U < 120 U < 120 U < 91 U < 690 U < 120 U
4-Bromophenyl-phenylether µg/kg < 94 UJ < 110 U < 97 U < 170 U < 130 U < 160 UJ < 130 U < 120 U < 130 U < 95 U < 730 U < 130 U
4-Chloro-3-methylphenol µg/kg < 100 UJ < 120 U < 100 U < 180 U < 140 U < 170 UJ < 140 U < 130 U < 140 U < 100 U < 790 U < 140 U
4-Chloroaniline µg/kg < 64 UJ < 74 UJ < 66 UJ < 120 UJ < 90 UJ < 110 UJ < 86 UJ < 84 UJ < 86 UJ < 65 UJ < 500 UJ < 87 UJ
4-Chlorophenyl-phenylether µg/kg < 100 UJ < 120 U < 110 U < 190 U < 150 U < 170 UJ < 140 U < 130 U < 140 U < 100 U < 800 U < 140 U
3 & 4 Methylphenol µg/kg < 370 UJ < 420 U < 380 U < 660 U < 510 U < 600 UJ < 490 U < 480 U < 490 U < 370 U < 2,800 U < 500 U
4-Nitroaniline µg/kg < 98 UJ < 110 U < 100 U < 180 U < 140 U < 160 UJ < 130 UJ < 130 UJ < 130 UJ < 99 U < 750 U < 130 U
4-Nitrophenol µg/kg < 310 UJ < 360 U < 320 U < 560 U < 440 U < 510 UJ < 420 U < 400 U < 420 U < 310 U < 2,400 U < 420 U
Acetophenone µg/kg < 28 UJ < 32 U 1,300 85 J 50 J 58 J- < 37 U 42 J < 37 U 1,200 < 210 U 78 J
Benzaldehyde µg/kg < 180 UJ < 210 U 820 < 330 U < 260 U < 300 UJ < 250 U < 240 U < 250 U 470 < 1,400 U < 250 U
Benzylbutylphthalate µg/kg < 110 UJ < 120 U < 110 U < 190 U < 150 U < 170 UJ < 140 U < 140 U < 140 U < 110 U < 810 U < 140 U
Bis(2-chloroethoxy)methane µg/kg < 98 UJ < 110 U < 100 U < 180 U < 140 U < 160 UJ < 130 U < 130 U < 130 U < 99 U < 750 U < 130 U
bis(2-Chloroethyl) ether µg/kg < 90 UJ < 100 U < 92 U < 160 U < 130 U < 150 UJ < 120 U < 120 U < 120 U < 91 U < 690 U < 120 U
Bis(2-ethylhexyl)phthalate µg/kg < 110 UJ < 120 U < 110 U < 200 U < 150 U < 180 UJ < 150 U < 140 U < 150 U < 110 U < 840 U < 150 U
Carbazole µg/kg < 110 UJ < 120 U < 110 U < 190 U < 150 U < 170 UJ < 140 U < 140 U < 140 U < 110 U < 810 U < 140 U
Dibenzofuran µg/kg < 95 UJ < 110 U < 98 U < 170 U < 130 U < 160 UJ < 130 U < 120 U < 130 U < 96 U < 740 U < 130 U
Diethyl phthalate µg/kg < 100 UJ < 110 U < 100 U < 180 U < 140 U < 160 UJ < 130 U < 130 U < 130 U < 100 U < 770 U < 140 U
Dimethylphthalate µg/kg < 97 UJ < 110 U < 99 U < 170 U < 140 U < 160 UJ < 130 U < 130 U < 130 U < 97 U < 740 U < 130 U
Di-n-butylphthalate µg/kg < 110 UJ < 120 U < 110 U < 190 U < 150 U < 180 UJ < 140 U < 140 U < 140 U < 110 U < 830 U < 150 U
Di-n-octylphthalate µg/kg < 110 UJ < 120 U < 110 U < 190 U < 150 U < 180 UJ < 140 U < 140 U < 140 U < 110 U < 830 U < 150 U
Hexachlorobenzene µg/kg < 99 UJ < 110 U < 100 U < 180 U < 140 U 580 J- < 130 U < 130 U < 130 U 13,000 9,700 < 130 U
Hexachlorobenzene (SIM Screen) µg/kg 71 J- < 2.8 U 45 < 4.4 U < 3.4 U 580 J 8.8 J < 3.2 U < 3.3 U 5,500 J 120 
Hexachlorobutadiene µg/kg < 91 UJ < 100 U < 93 U < 160 U < 130 U < 150 UJ < 120 U < 120 U < 120 U < 92 U < 700 U < 120 U
Hexachlorobutadiene (SIM Screen) µg/kg < 4.1 UJ < 4.7 U < 4.2 U < 7.4 U < 5.8 U < 6.8 UJ < 5.5 U < 5.3 U < 5.5 U < 4.1 UJ < 6.3 U < 5.6 U
Hexachlorocyclopentadiene µg/kg < 69 UJ < 79 U < 70 U < 120 U < 97 U < 110 UJ < 92 U < 89 U < 92 U < 69 U < 530 U < 93 U
Hexachloroethane µg/kg < 90 UJ < 100 U < 92 U < 160 U < 130 U < 150 UJ < 120 U < 120 U < 120 U < 91 U < 690 U < 120 U
Isophorone µg/kg < 100 UJ < 120 U < 110 U < 190 U < 150 U < 170 UJ < 140 U < 130 U < 140 U < 100 U < 800 U < 140 U
Nitrobenzene µg/kg < 84 UJ < 97 U < 86 U < 150 U < 120 U < 140 UJ < 110 U < 110 U < 110 U < 85 U < 650 U < 110 U
N-Nitrosodimethylamine µg/kg < 110 UJ < 120 U < 110 U < 190 U < 150 U < 180 UJ < 140 U < 140 U < 140 U < 110 U < 820 U < 140 U
n-Nitrosodimethylamine (SIM Screen) µg/kg < 110 UJ < 120 U < 110 U < 190 U < 150 U < 180 UJ < 140 U < 140 U < 140 U < 110 UJ < 160 U < 140 U
N-Nitroso-di-n-propylamine µg/kg < 93 UJ < 110 U < 95 U < 170 U < 130 U < 150 UJ < 130 U < 120 U < 130 U < 94 U < 720 U < 130 U
N-Nitrosodiphenylamine µg/kg < 95 UJ < 110 U < 98 U < 170 U < 130 U < 160 UJ < 130 U < 120 U < 130 U < 96 U < 740 U < 130 U
Pentachlorophenol µg/kg < 57 UJ < 65 U < 58 U < 100 U < 80 U < 93 UJ < 76 U < 73 U < 76 U < 57 U < 440 U < 77 U
Pentachlorophenol (SIM Screen) µg/kg < 27 UJ < 31 U < 27 U < 48 U < 37 U < 44 UJ < 36 U < 35 U < 36 U < 27 UJ < 41 U < 36 U
Phenol µg/kg < 92 UJ < 110 U 360 J < 170 U < 130 U < 150 UJ < 120 U < 120 U < 120 U 550 < 710 U < 120 U

06-PAHs by SIM
2-Methylnaphthalene µg/kg < 0.44 U < 0.51 U < 0.47 U < 1.5 U < 0.89 U 20 6.5 J 2.6 J 1.5 J 3.9 J 5.7 J 0.77 J
Acenaphthene µg/kg < 0.48 U < 0.56 U < 0.52 U < 1.3 U < 1 U 27 < 0.69 U < 0.73 U < 0.68 U < 0.55 U < 0.78 U < 0.67 U
Acenaphthylene µg/kg < 0.34 U < 0.39 U < 0.36 U < 0.62 U < 0.51 U 11 < 0.48 U < 0.52 U < 0.48 U < 0.39 U < 0.55 U < 0.47 U
Anthracene µg/kg < 0.40 U < 0.47 U < 0.43 U < 0.75 U < 0.62 U < 0.77 U < 0.58 U 0.68 J 1.5 J < 0.46 U < 0.66 U < 0.56 U
Benzo(a)anthracene µg/kg < 0.31 U < 0.36 U < 0.33 U < 0.57 U < 0.47 U < 0.59 U < 0.44 U < 0.47 U < 0.44 U < 0.36 U < 0.51 U < 0.43 U
Benzo(a)pyrene µg/kg < 0.41 U < 0.47 U < 0.44 U < 0.75 U < 0.62 U < 0.78 U < 0.58 U < 0.62 U < 0.58 U < 0.47 U < 0.67 U < 0.57 U
Benzo(b)fluoranthene µg/kg < 0.51 U < 0.60 U < 0.56 U < 0.95 U < 0.79 U < 0.98 U < 0.74 U < 0.79 U < 0.73 U < 0.59 U < 0.84 U < 0.72 U
Benzo(g,h,i)perylene µg/kg < 1.0 UJ < 1.2 UJ < 1.1 U < 1.9 U < 1.6 U < 1.9 U < 1.5 U < 1.6 U < 1.5 U < 1.2 U < 1.7 UJ < 1.4 UJ
Benzo(k)fluoranthene µg/kg < 0.77 U < 0.90 U < 0.84 U < 1.4 U < 1.2 U < 1.5 U < 1.1 U < 1.2 U < 1.1 U < 0.89 U < 1.3 U < 1.1 U
Chrysene µg/kg 0.59 J < 0.41 U 0.60 J 0.74 J < 0.54 U 1.0 J < 0.51 U < 0.54 U < 0.50 U 0.68 J < 0.58 U < 0.49 U
Dibenzo(a,h)anthracene µg/kg < 1.2 U < 1.4 U < 1.3 U < 2.3 U < 1.9 U < 2.3 U < 1.8 U < 1.9 U < 1.7 U 1.5 J < 2.0 U < 1.7 U
Fluoranthene µg/kg 0.37 J < 0.35 U < 0.32 U 0.58 J < 0.46 U < 0.57 U < 0.43 U < 0.46 U 0.50 J < 0.34 U < 0.49 U < 0.42 U
Fluorene µg/kg < 0.50 U < 0.58 U < 0.54 U < 0.93 U < 0.76 U < 0.96 U < 0.72 U < 0.77 U < 0.71 U 0.89 J 1.0 J < 0.70 U
Indeno(1,2,3-cd)pyrene µg/kg < 0.49 UJ < 0.57 UJ < 0.53 U < 0.90 U < 0.75 U < 0.93 U < 0.70 U < 0.75 U < 0.70 U 1.5 J < 0.80 UJ < 0.68 UJ
Naphthalene µg/kg < 0.31 U < 0.37 U 0.80 J < 9 U < 6.2 U < 0.60 U 1.7 J 1.1 J 0.60 J 1.1 J 1.4 J < 0.44 U
Phenanthrene µg/kg 0.48 J < 0.42 U 2.7 J < 1.6 U < 1.2 U 14 0.73 J 0.75 J 1.1 J 4.8 J 4.1 J 0.98 J
Pyrene µg/kg 0.47 J < 0.42 U < 0.38 U < 0.66 U < 0.55 U < 0.68 U < 0.51 U < 0.55 U 0.51 J < 0.41 U < 0.58 U < 0.50 U
Low Molecular Weight PAH (ND=0) µg/kg 0.48 < 0.58 U 3.5 < 9.0 U < 6.2 U 72 8.9 5.1 4.7 11 12 1.8 
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Table I-8
Analytical Results for Solids Samples - PRI-14 
Buffer Area South
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

05-SVOCs
1,1'-Biphenyl µg/kg
1,2,4,5-Tetrachlorobenzene µg/kg
2,3,4,6-Tetrachlorophenol µg/kg
2,4,5-Trichlorophenol µg/kg
2,4,6-Trichlorophenol µg/kg
2,4,6-Trichlorophenol (SIM Screen) µg/kg
2,2-Oxybis(1-chloropropane) µg/kg
2,4-Dichlorophenol µg/kg
2,4-Dimethylphenol µg/kg
2,4-Dinitrophenol µg/kg
2,4-Dinitrotoluene µg/kg
2,6-Dinitrotoluene µg/kg
2-Chloronaphthalene µg/kg
2-Chlorophenol µg/kg
2-Methylphenol µg/kg
2-Nitroaniline µg/kg
2-Nitrophenol µg/kg
3,3'-Dichlorobenzidine µg/kg
3-Nitroaniline µg/kg
4,6-Dinitro-2-methylphenol µg/kg
4-Bromophenyl-phenylether µg/kg
4-Chloro-3-methylphenol µg/kg
4-Chloroaniline µg/kg
4-Chlorophenyl-phenylether µg/kg
3 & 4 Methylphenol µg/kg
4-Nitroaniline µg/kg
4-Nitrophenol µg/kg
Acetophenone µg/kg
Benzaldehyde µg/kg
Benzylbutylphthalate µg/kg
Bis(2-chloroethoxy)methane µg/kg
bis(2-Chloroethyl) ether µg/kg
Bis(2-ethylhexyl)phthalate µg/kg
Carbazole µg/kg
Dibenzofuran µg/kg
Diethyl phthalate µg/kg
Dimethylphthalate µg/kg
Di-n-butylphthalate µg/kg
Di-n-octylphthalate µg/kg
Hexachlorobenzene µg/kg
Hexachlorobenzene (SIM Screen) µg/kg
Hexachlorobutadiene µg/kg
Hexachlorobutadiene (SIM Screen) µg/kg
Hexachlorocyclopentadiene µg/kg
Hexachloroethane µg/kg
Isophorone µg/kg
Nitrobenzene µg/kg
N-Nitrosodimethylamine µg/kg
n-Nitrosodimethylamine (SIM Screen) µg/kg
N-Nitroso-di-n-propylamine µg/kg
N-Nitrosodiphenylamine µg/kg
Pentachlorophenol µg/kg
Pentachlorophenol (SIM Screen) µg/kg
Phenol µg/kg

06-PAHs by SIM
2-Methylnaphthalene µg/kg
Acenaphthene µg/kg
Acenaphthylene µg/kg
Anthracene µg/kg
Benzo(a)anthracene µg/kg
Benzo(a)pyrene µg/kg
Benzo(b)fluoranthene µg/kg
Benzo(g,h,i)perylene µg/kg
Benzo(k)fluoranthene µg/kg
Chrysene µg/kg
Dibenzo(a,h)anthracene µg/kg
Fluoranthene µg/kg
Fluorene µg/kg
Indeno(1,2,3-cd)pyrene µg/kg
Naphthalene µg/kg
Phenanthrene µg/kg
Pyrene µg/kg
Low Molecular Weight PAH (ND=0) µg/kg

PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14
PRI14-007 PRI14-008 PRI14-008 PRI14-009 PRI14-009 PRI14-010 PRI14-010 PRI14-011 PRI14-012 PRI14-013 PRI14-013 PRI14-014 PRI14-015
11-Dec-13 02-Dec-13 11-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 25-Nov-13 25-Nov-13 25-Nov-13 25-Nov-13 25-Nov-13

N N N FINE N FINE N N N FINE N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI14-007-SS01-121113 PRI14-008-SS01-120213 PRI14-008-SS01-121113 PRI14-009-SS01-120213 FINES PRI14-009-SS01-120213 PRI14-010-SS01-120213 FINES PRI14-010-SS01-120213 PRI14-011-SS01-120213 PRI14-012-SS01-112513 PRI14-013-SS01-112513 FINES PRI14-013-SS01-112513 PRI14-014-SS01-112513 PRI14-015-SS01-112513
                          

< 230 U < 160 U < 170 U < 170 U < 190 U < 190 U < 190 U < 190 U < 220 U < 190 U < 190 U
< 36 U < 25 U < 26 U < 27 U < 30 U < 30 U < 29 U < 31 U < 34 U < 30 U < 30 U

< 110 U < 80 UJ < 83 U < 85 U < 95 U < 96 U < 93 U < 96 U < 110 U < 94 U < 94 U
< 120 U < 81 UJ < 84 U < 86 U < 96 U < 97 U < 94 U < 98 U < 110 U < 95 U < 95 U
< 120 U < 82 UJ < 85 U < 87 U < 98 U < 98 U < 95 U < 99 U < 110 U < 96 U < 96 U
< 6.1 U < 4.3 UJ < 4.5 U < 4.6 U < 5.1 U < 5.1 U < 5.0 U < 5.2 U < 5.7 U < 5.0 U < 5.0 U
< 110 U < 77 U < 80 U < 82 U < 92 U < 92 U < 89 U < 93 U < 100 U < 90 U < 91 U
< 120 U < 87 UJ < 90 U < 92 U < 100 U < 100 U < 100 U < 100 U < 120 U < 100 U < 100 U
< 230 U < 160 UJ < 170 U < 170 U < 190 U < 190 U < 190 U < 200 U < 220 U < 190 U < 190 U
< 300 U < 210 UJ < 220 U < 220 U < 250 U < 250 U < 240 U < 250 U < 280 U < 240 U < 250 U
< 120 U < 87 U < 90 U < 92 U < 100 U < 100 U < 100 U < 100 U < 120 U < 100 U < 100 U
< 140 U < 97 U < 100 U < 100 U < 110 U < 120 U < 110 U < 120 U < 130 U < 110 U < 110 U
< 110 U < 79 U < 82 U < 84 U < 94 U < 94 U < 92 U < 95 U < 110 U < 93 U < 93 U
< 120 U < 86 UJ < 89 U < 91 U < 100 U < 100 U < 99 U < 100 U < 110 U < 100 U < 100 U
< 80 U < 57 UJ < 59 U < 60 U < 67 U < 68 U < 66 U < 68 U < 76 U < 66 U < 67 U

< 120 U < 82 U < 85 U < 87 U < 98 U < 98 U < 95 U < 99 U < 110 U < 96 U < 96 U
< 110 U < 80 UJ < 83 U < 85 U < 95 U < 96 U < 93 U < 96 U < 110 U < 94 U < 94 U
< 130 U < 92 UJ < 95 U < 97 UJ < 110 U < 110 U < 110 U < 110 UJ < 120 U < 110 U < 110 U
< 230 U < 160 UJ < 170 U < 170 UJ < 190 U < 190 U < 190 U < 200 UJ < 220 U < 190 U < 190 U
< 110 U < 79 UJ < 82 U < 84 U < 94 U < 94 U < 92 U < 95 U < 110 U < 93 U < 93 U
< 120 U < 83 U < 86 U < 88 U < 99 U < 99 U < 96 U < 100 U < 110 U < 97 U < 97 U
< 130 U < 90 UJ < 93 U < 95 U < 110 U < 110 U < 100 U < 110 U < 120 U < 110 U < 110 U
< 80 UJ < 57 UJ < 59 UJ < 60 UJ < 67 UJ < 68 UJ < 66 UJ < 68 UJ < 76 UJ < 66 UJ < 67 UJ
< 130 U < 91 U < 94 U < 96 U < 110 U < 110 U < 110 U < 110 U < 120 U < 110 U < 110 U
< 460 U < 320 UJ < 330 U < 340 U < 380 U < 380 U < 370 U < 390 U < 430 U < 380 U < 380 U
< 120 U < 86 U < 89 U < 91 U < 100 U < 100 U < 99 U < 100 U < 110 U < 100 U < 100 U
< 390 U < 270 UJ < 280 U < 290 U < 330 U < 330 U < 320 U < 330 U < 370 U < 320 U < 320 U

92 J 180 J < 25 U 770 < 29 U < 29 U 44 J 1,700 450 < 29 U < 29 U
< 230 U < 160 U < 170 U 640 < 190 U < 190 U < 190 U 1,000 < 220 U < 190 U < 190 U
< 130 U < 93 U < 96 U < 98 U < 110 U < 110 U < 110 U < 110 U < 120 U < 110 U < 110 U
< 120 U < 86 U < 89 U < 91 U < 100 U < 100 U < 99 U < 100 U < 110 U < 100 U < 100 U
< 110 U < 79 U < 82 U < 84 U < 94 U < 94 U < 92 U < 95 U < 110 U < 93 U < 93 U
< 140 U < 96 U < 99 U < 100 U < 110 U < 110 U < 110 U < 120 U < 130 U < 110 U < 110 U
< 130 U < 93 U < 96 U < 98 U < 110 U < 110 U < 110 U < 110 U < 120 U < 110 U < 110 U
< 120 U < 84 U < 87 U < 89 U < 100 U < 100 U < 97 U < 100 U < 110 U < 98 U < 99 U
< 120 U < 88 U < 91 U < 93 U < 100 U < 100 U < 100 U < 110 U < 120 U < 100 U < 100 U
< 120 U < 85 U < 88 U < 90 U < 100 U < 100 U < 98 U < 100 U < 110 U < 100 U < 100 U
< 130 U < 95 U < 98 U < 100 U < 110 U < 110 U < 110 U < 110 U < 130 U < 110 U < 110 U
< 130 U < 95 U < 98 U < 100 U < 110 U < 110 U < 110 U < 110 U < 130 U < 110 U < 110 U
< 120 U < 87 U < 90 U 200 J < 100 U < 100 U < 100 U < 100 U < 120 U < 100 U < 100 U

26 18 12 J 240 140 21 22 < 2.6 U 12 J < 2.5 U < 2.5 U
< 110 U < 80 U < 83 U < 85 U < 95 U < 96 U < 93 U < 96 U < 110 U < 94 U < 94 U
< 5.1 U < 3.6 U < 3.7 U < 3.8 U < 4.3 U < 4.3 U < 4.2 U < 4.4 U < 4.8 U < 4.2 U < 4.2 U
< 86 U < 61 U < 63 U < 64 U < 72 U < 72 U < 70 U < 73 U < 81 U < 71 U < 71 U

< 110 U < 79 U < 82 U < 84 U < 94 U < 94 U < 92 U < 95 U < 110 U < 93 U < 93 U
< 130 U < 91 U < 94 U < 96 U < 110 U < 110 U < 110 U < 110 U < 120 U < 110 U < 110 U
< 110 U < 74 U < 77 U < 79 U < 88 U < 89 U < 86 U < 89 U < 99 U < 87 U < 87 U
< 130 U < 94 U < 97 U < 99 U < 110 U < 110 U < 110 U < 110 U < 130 U < 110 U < 110 U
< 130 U < 94 U < 97 U < 99 U < 110 U < 110 U < 110 U < 110 UJ < 130 U < 110 U < 110 U
< 120 U < 82 U < 85 U < 87 U < 98 U < 98 U < 95 U < 99 U < 110 U < 96 U < 96 U
< 120 U < 84 U < 87 U < 89 U < 100 U < 100 U < 97 U < 100 U < 110 U < 98 U < 99 U
< 71 U < 50 UJ < 52 U < 53 U < 59 U < 59 U < 58 U < 60 U < 67 U < 58 U < 58 U
< 33 U < 23 UJ < 24 U < 25 U < 28 U < 28 U < 27 U 60 J < 31 U < 27 U < 28 U

< 120 U < 81 UJ < 84 U 140 J < 96 U < 97 U < 94 U 300 J 170 J < 95 U < 95 U

< 0.63 U 2.4 J < 0.42 U < 0.42 U < 0.48 U < 0.52 U < 0.51 U < 0.52 U < 0.53 U < 0.52 U < 0.51 U
< 0.69 U < 0.43 U < 0.46 U < 0.46 U < 0.52 U < 0.57 U < 0.56 U < 0.57 U < 0.58 U < 0.57 U < 0.56 U
< 0.49 U < 0.31 U < 0.32 U < 0.32 U < 0.37 U < 0.40 U < 0.39 U < 0.40 U < 0.40 U < 0.40 U < 0.39 U
< 0.58 U < 0.37 U < 0.39 U < 0.39 U < 0.44 U < 0.48 U < 0.47 U < 0.48 U < 0.48 U 0.56 J < 0.47 U
< 0.45 U < 0.28 U < 0.30 U < 0.30 U < 0.34 U < 0.37 U < 0.36 U 0.73 J < 0.37 U < 0.37 U < 0.36 U
< 0.59 U < 0.37 U < 0.39 U < 0.39 U < 0.44 U < 0.48 U < 0.48 U < 0.49 U < 0.49 U < 0.48 U < 0.48 U
< 0.75 U < 0.47 U < 0.49 U < 0.49 U < 0.56 U < 0.61 U < 0.60 U < 0.62 U < 0.62 U < 0.61 U < 0.60 U
< 1.5 UJ < 0.92 U < 0.98 UJ < 0.98 U < 1.1 UJ < 1.2 UJ < 1.2 U < 1.2 U < 1.2 U < 1.2 U < 1.2 U
< 1.1 U < 0.70 U < 0.74 U < 0.74 U < 0.84 U < 0.92 U < 0.91 U < 0.93 U < 0.93 U < 0.92 U < 0.91 U

< 0.51 U 0.40 J < 0.34 U < 0.34 U 0.39 J < 0.42 U < 0.41 U 2.2 J < 0.43 U < 0.42 U < 0.42 U
< 1.8 U < 1.1 U < 1.2 U < 1.2 U < 1.3 U < 1.4 U < 1.4 U < 1.5 U < 1.5 U < 1.5 U < 1.4 U

< 0.43 U 1.3 J < 0.29 U 0.34 J 0.40 J < 0.35 U < 0.35 U 0.63 J < 0.36 U 0.47 J < 0.35 U
< 0.72 U 0.70 J < 0.48 U < 0.48 U < 0.54 U < 0.59 U < 0.59 U < 0.60 U < 0.60 U < 0.59 U < 0.59 U
< 0.71 UJ < 0.44 U < 0.47 UJ < 0.47 U < 0.53 UJ < 0.58 UJ < 0.57 U < 0.58 U < 0.59 U < 0.58 U < 0.57 U
< 0.45 U 3.6 J < 0.30 U 0.32 J < 0.34 U < 0.37 U < 0.56 U < 0.37 U < 0.53 U < 0.57 U < 0.55 U

0.59 J 2.3 J < 0.34 U 0.78 J 0.72 J 0.45 J < 0.54 U 1.1 J < 0.58 U < 1.1 U < 0.46 U
< 0.52 U 1.2 J < 0.34 U 0.36 J < 0.39 U < 0.42 U < 0.42 U 1.3 J < 0.43 U < 0.42 U < 0.42 U

0.59 9.0 < 0.48 U 1.1 0.72 0.45 < 0.59 U 1.1 < 0.60 U 0.56 < 0.59 U
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Table I-8
Analytical Results for Solids Samples - PRI-14 
Buffer Area South
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14
PRI14-001 PRI14-002 PRI14-003 PRI14-003 PRI14-004 PRI14-005 PRI14-005 PRI14-005 PRI14-005 PRI14-006 PRI14-006 PRI14-006 PRI14-007
02-Dec-13 03-Dec-13 04-Dec-13 04-Dec-13 04-Dec-13 11-Dec-13 16-Dec-13 16-Dec-13 16-Dec-13 03-Dec-13 03-Dec-13 11-Dec-13 03-Dec-13

N N FINE N N N N N N FINE N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 2 - 4 FEET 4 - 6 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI14-001-SS01-120213 PRI14-002-SS01-120313 PRI14-003-SS01-120413 FINES PRI14-003-SS01-120413 PRI14-004-SS01-120413 PRI14-005-SS01-121113 PRI14-005-SB01-0.5-121613 PRI14-005-SB02-2-121613 PRI14-005-SB03-4-121613 PRI14-006-SS01-120313 FINES PRI14-006-SS01-120313 PRI14-006-SS01-121113 PRI14-007-SS01-120313
Analyte Unit                           

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Low Molecular Weight PAH (ND=1/2DL) µg/kg 1.7 < 1.7 U 4.7 < 7.9 U < 5.6 U 73 10 6.1 5.6 11 13 3.2 
High Molecular Weight PAH (ND=0) µg/kg 1.4 < 1.4 U 0.60 1.3 < 1.9 U 1.0 < 1.8 U < 1.9 U 1.0 3.7 < 2.0 U < 1.7 U
High Molecular Weight PAH (ND=1/2DL) µg/kg 3.8 < 3.3 U 3.5 6.0 < 4.4 U 6.1 < 4.2 U < 4.4 U 4.6 5.8 < 4.7 U < 4.0 U

07-VOCs
1,4-Dioxane µg/kg < 86 U < 73 U < 79 U < 54 UJ < 65 UJ < 80 UJ < 41 U
1,1-Dichloroethane µg/kg < 0.64 U < 0.54 U < 0.59 U < 0.40 U < 0.48 U < 0.60 U < 0.31 U
1,1-Dichloroethene µg/kg < 0.57 U < 0.49 U < 0.53 U < 0.36 U < 0.43 U < 0.54 U < 0.27 U
1,2-Dibromo-3-chloropropane µg/kg < 1.9 U < 1.6 U < 1.8 U < 1.2 U < 1.5 U < 1.8 U < 0.93 U
1,2-Dibromoethane µg/kg < 0.59 U < 0.50 U < 0.55 U < 0.37 U < 0.45 U < 0.56 U < 0.28 U
1,2-Dichlorobenzene µg/kg < 1.4 U < 1.2 U < 1.3 U < 0.88 U < 1.1 U < 1.3 U < 0.68 U
1,2-Dichloroethane µg/kg < 1.6 U < 1.4 U < 1.5 UJ < 1.0 U < 1.2 U < 1.5 U < 0.77 UJ
cis-1,2-Dichloroethene µg/kg < 2.0 U < 1.7 U < 1.8 U < 1.2 U < 1.5 U < 1.8 U < 0.94 U
trans-1,2-Dichloroethene µg/kg < 0.83 U < 0.71 U < 0.77 U < 0.52 U < 0.63 U < 0.78 U < 0.40 U
1,2-Dichloropropane µg/kg < 1.3 U < 1.1 U < 1.2 U < 0.83 U < 1.0 U < 1.2 U < 0.63 U
1,3-Dichlorobenzene µg/kg < 0.66 U < 0.56 U < 0.61 U < 0.41 U < 0.50 U < 0.62 U < 0.32 U
cis-1,3-Dichloropropene µg/kg < 1.4 U < 1.2 U < 1.3 U < 0.88 U < 1.1 U < 1.3 U < 0.68 U
trans-1,3-Dichloropropene µg/kg < 1.6 U < 1.4 U < 1.5 U < 1.0 U < 1.2 U < 1.5 U < 0.79 U
1,4-Dichlorobenzene µg/kg < 1.7 U < 1.5 U < 1.6 U < 1.1 U < 1.3 U < 1.6 U < 0.82 U
1,1,1-Trichloroethane µg/kg < 0.79 U < 0.67 U < 0.73 U < 0.50 U < 0.60 U < 0.74 U < 0.38 U
1,1,2-Trichloroethane µg/kg < 0.97 U < 0.82 U < 0.89 U < 0.61 U < 0.73 U < 0.91 U < 0.46 U
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/kg < 1.8 U < 1.6 U < 1.7 U < 1.1 U < 1.4 U < 1.7 U < 0.88 U
1,2,3-Trichlorobenzene µg/kg < 1.6 U < 1.4 U < 1.5 U < 1.0 U < 1.2 U < 1.5 U < 0.79 U
1,2,4-Trichlorobenzene µg/kg < 1.6 U < 1.4 U < 1.5 U < 1.0 U < 1.2 U < 1.5 U < 0.79 U
1,1,2,2-Tetrachloroethane µg/kg < 1.5 U < 1.3 U < 1.4 U < 0.94 U < 1.1 U < 1.4 U < 0.72 U
2-Butanone µg/kg 24 15 J 13 J 5.9 J < 2.3 U < 2.9 U 7.3 J
2-Hexanone µg/kg < 1.6 U < 1.4 U < 1.5 U < 1.0 U < 1.2 U < 1.5 U < 0.78 U
4-Methyl-2-pentanone µg/kg < 2.0 U < 1.7 U < 1.9 U < 1.3 U < 1.5 U < 1.9 U < 0.97 U
Acetone µg/kg 73 56 35 J 23 J 13 J 7.3 J 17 J
Benzene µg/kg < 0.57 U < 0.49 U < 0.53 U < 0.36 U < 0.43 U < 0.54 U < 0.27 U
Bromochloromethane µg/kg < 2.1 U < 1.8 U < 1.9 U < 1.3 U < 1.6 U < 1.9 U < 0.99 U
Bromodichloromethane µg/kg < 1.2 U < 0.99 U < 1.1 U < 0.73 U < 0.88 U < 1.1 U < 0.56 U
Bromoform µg/kg < 0.88 U < 0.75 U < 0.81 U < 0.55 U < 0.66 U < 0.82 U < 0.42 U
Bromomethane µg/kg < 1.9 U < 1.6 U < 1.7 UJ < 1.2 U < 1.4 U < 1.8 U < 0.91 UJ
Carbon disulfide µg/kg 4.0 J 2.5 J 1.4 J 1.7 J 3.4 J 5.0 J 1.6 J
Carbon tetrachloride µg/kg < 1.2 U < 0.99 U < 1.1 U < 0.73 U < 0.88 U < 1.1 U < 0.56 U
Chlorobenzene µg/kg < 0.64 U < 0.54 U < 0.59 U < 0.40 U < 0.48 U < 0.60 U < 0.31 U
Cyclohexane µg/kg < 5.8 U < 4.9 U < 5.3 U < 3.6 U < 4.4 U < 5.4 U < 2.8 U
Dibromochloromethane µg/kg < 0.46 U < 0.39 U < 0.43 U < 0.29 U < 0.35 U < 0.43 U < 0.22 U
Chloroethane µg/kg < 0.99 U < 0.84 U < 0.91 U < 0.62 U < 0.75 U < 0.93 U < 0.47 U
Chloroform µg/kg < 0.57 U < 0.49 U 1.1 J 0.70 J < 0.43 U < 0.54 U < 0.27 U
Chloromethane µg/kg < 1.1 U < 0.93 U < 1.0 U < 0.69 U < 0.83 U < 1.0 U < 0.53 U
Dichlorodifluoromethane (Freon-12) µg/kg < 2.0 U < 1.7 U < 1.8 U < 1.2 U < 1.5 U < 1.8 U < 0.94 U
Ethyl benzene µg/kg < 0.75 U < 0.64 U < 0.69 U < 0.47 U < 0.56 U < 0.70 U < 0.36 U
Isopropylbenzene µg/kg < 1.1 U < 0.97 U < 1.1 U < 0.72 U < 0.86 U < 1.1 U < 0.55 U
Methyl tertbutyl ether (MTBE) µg/kg < 1.3 U < 1.1 U < 1.2 U < 0.83 U < 1.0 U < 1.2 U < 0.63 U
Dichloromethane (Methylene chloride) µg/kg < 1.8 U < 1.6 U < 1.7 U < 1.2 U < 1.4 U < 1.7 U < 0.89 U
Styrene µg/kg < 0.68 U < 0.58 U < 0.63 U < 0.43 U < 0.51 U < 0.64 U < 0.33 U
Tetrachloroethene µg/kg < 1.3 U < 1.1 U < 1.2 U < 0.84 U < 1.0 U < 1.3 U < 0.64 U
Toluene µg/kg < 1.3 U < 1.1 U < 1.2 U < 0.84 U < 1.0 U < 1.3 U < 0.64 U
Trichloroethene µg/kg < 1.3 U < 1.1 U < 1.2 U < 0.83 U < 1.0 U < 1.2 U < 0.63 U
Trichlorofluoromethane (Freon-11) µg/kg < 0.75 U < 0.64 U < 0.69 U < 0.47 U < 0.56 U < 0.70 U < 0.36 U
Vinyl chloride µg/kg < 0.79 U < 0.67 U < 0.73 U < 0.50 U < 0.60 U < 0.74 U < 0.38 U
o-Xylene µg/kg < 0.72 U < 0.62 U < 0.67 U < 0.46 U < 0.55 U < 0.68 U < 0.35 U
m,p Xylenes µg/kg < 1.8 U < 1.5 U < 1.6 U < 1.1 U < 1.3 U < 1.7 U < 0.85 U
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Table I-8
Analytical Results for Solids Samples - PRI-14 
Buffer Area South
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

Low Molecular Weight PAH (ND=1/2DL) µg/kg
High Molecular Weight PAH (ND=0) µg/kg
High Molecular Weight PAH (ND=1/2DL) µg/kg

07-VOCs
1,4-Dioxane µg/kg
1,1-Dichloroethane µg/kg
1,1-Dichloroethene µg/kg
1,2-Dibromo-3-chloropropane µg/kg
1,2-Dibromoethane µg/kg
1,2-Dichlorobenzene µg/kg
1,2-Dichloroethane µg/kg
cis-1,2-Dichloroethene µg/kg
trans-1,2-Dichloroethene µg/kg
1,2-Dichloropropane µg/kg
1,3-Dichlorobenzene µg/kg
cis-1,3-Dichloropropene µg/kg
trans-1,3-Dichloropropene µg/kg
1,4-Dichlorobenzene µg/kg
1,1,1-Trichloroethane µg/kg
1,1,2-Trichloroethane µg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/kg
1,2,3-Trichlorobenzene µg/kg
1,2,4-Trichlorobenzene µg/kg
1,1,2,2-Tetrachloroethane µg/kg
2-Butanone µg/kg
2-Hexanone µg/kg
4-Methyl-2-pentanone µg/kg
Acetone µg/kg
Benzene µg/kg
Bromochloromethane µg/kg
Bromodichloromethane µg/kg
Bromoform µg/kg
Bromomethane µg/kg
Carbon disulfide µg/kg
Carbon tetrachloride µg/kg
Chlorobenzene µg/kg
Cyclohexane µg/kg
Dibromochloromethane µg/kg
Chloroethane µg/kg
Chloroform µg/kg
Chloromethane µg/kg
Dichlorodifluoromethane (Freon-12) µg/kg
Ethyl benzene µg/kg
Isopropylbenzene µg/kg
Methyl tertbutyl ether (MTBE) µg/kg
Dichloromethane (Methylene chloride) µg/kg
Styrene µg/kg
Tetrachloroethene µg/kg
Toluene µg/kg
Trichloroethene µg/kg
Trichlorofluoromethane (Freon-11) µg/kg
Vinyl chloride µg/kg
o-Xylene µg/kg
m,p Xylenes µg/kg

PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14
PRI14-007 PRI14-008 PRI14-008 PRI14-009 PRI14-009 PRI14-010 PRI14-010 PRI14-011 PRI14-012 PRI14-013 PRI14-013 PRI14-014 PRI14-015
11-Dec-13 02-Dec-13 11-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 25-Nov-13 25-Nov-13 25-Nov-13 25-Nov-13 25-Nov-13

N N N FINE N FINE N N N FINE N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI14-007-SS01-121113 PRI14-008-SS01-120213 PRI14-008-SS01-121113 PRI14-009-SS01-120213 FINES PRI14-009-SS01-120213 PRI14-010-SS01-120213 FINES PRI14-010-SS01-120213 PRI14-011-SS01-120213 PRI14-012-SS01-112513 PRI14-013-SS01-112513 FINES PRI14-013-SS01-112513 PRI14-014-SS01-112513 PRI14-015-SS01-112513
                          

2.4 9.6 < 1.4 U 2.1 2.1 1.9 < 1.8 U 2.6 < 1.9 U 2.4 < 1.8 U
< 1.8 U 2.9 < 1.2 U 0.70 0.79 < 1.4 U < 1.4 U 4.9 < 1.5 U 0.47 < 1.4 U
< 4.2 U 5.0 < 2.8 U 3.2 3.5 < 3.4 U < 3.4 U 7.5 < 3.5 U 3.7 < 3.4 U

< 48 U < 46 U < 44 U
< 0.35 U < 0.34 U < 0.33 U
< 0.32 U < 0.31 U < 0.29 U
< 1.1 U < 1.0 U < 0.99 U

< 0.33 U < 0.32 U < 0.30 U
< 0.78 U < 0.75 U < 0.72 U
< 0.89 UJ < 0.86 UJ < 0.82 U
< 1.1 U < 1.0 U < 1.0 U

< 0.46 U < 0.45 U < 0.43 U
< 0.73 U < 0.70 U < 0.68 U
< 0.37 U < 0.35 U < 0.34 U
< 0.78 U < 0.75 U < 0.72 U
< 0.91 U < 0.88 U < 0.85 U
< 0.95 U < 0.92 U < 0.88 U
< 0.44 U < 0.42 U < 0.41 U
< 0.54 U < 0.52 U < 0.50 U
< 1.0 U < 0.97 U < 0.94 U

< 0.91 U < 0.88 U < 0.85 U
< 0.91 U < 0.88 U < 0.85 U
< 0.83 U < 0.80 U < 0.77 U

5.2 J 11 J < 1.6 U
< 0.90 U 1.1 J < 0.84 U
< 1.1 U < 1.1 U 1.5 J

9.9 J 29 63 
< 0.32 U < 0.31 U < 0.29 U
< 1.1 U < 1.1 U < 1.1 U

< 0.65 U < 0.62 U < 0.60 U
< 0.49 U < 0.47 U < 0.45 U
< 1.0 UJ < 1.0 UJ < 0.97 U
< 0.60 U 1.8 J 1.6 J
< 0.65 U < 0.62 U < 0.60 U
< 0.35 U < 0.34 U < 0.33 U
< 3.2 U < 3.1 U < 3.0 U

< 0.26 U < 0.25 U < 0.24 U
< 0.55 U < 0.53 U < 0.51 U
< 0.32 U < 0.31 U < 0.29 U
< 0.61 U < 0.59 U < 0.56 U
< 1.1 U < 1.0 U < 1.0 U

< 0.41 U < 0.40 U < 0.38 U
< 0.63 U < 0.61 U < 0.59 U
< 0.73 U < 0.70 U < 0.68 U
< 1.0 U < 0.99 U < 0.95 U

< 0.38 U < 0.36 U < 0.35 U
< 0.74 U < 0.72 U < 0.69 U
< 0.74 U < 0.72 U < 0.69 U
< 0.73 U < 0.70 U < 0.68 U
< 0.41 U < 0.40 U < 0.38 U
< 0.44 U < 0.42 U < 0.41 U
< 0.40 U < 0.39 U < 0.37 U
< 0.99 U < 0.95 U < 0.91 U
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Table I-8
Analytical Results for Solids Samples - PRI-14 
Buffer Area South
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14
PRI14-001 PRI14-002 PRI14-003 PRI14-003 PRI14-004 PRI14-005 PRI14-005 PRI14-005 PRI14-005 PRI14-006 PRI14-006 PRI14-006 PRI14-007
02-Dec-13 03-Dec-13 04-Dec-13 04-Dec-13 04-Dec-13 11-Dec-13 16-Dec-13 16-Dec-13 16-Dec-13 03-Dec-13 03-Dec-13 11-Dec-13 03-Dec-13

N N FINE N N N N N N FINE N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0.5 - 2 FEET 2 - 4 FEET 4 - 6 FEET 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI14-001-SS01-120213 PRI14-002-SS01-120313 PRI14-003-SS01-120413 FINES PRI14-003-SS01-120413 PRI14-004-SS01-120413 PRI14-005-SS01-121113 PRI14-005-SB01-0.5-121613 PRI14-005-SB02-2-121613 PRI14-005-SB03-4-121613 PRI14-006-SS01-120313 FINES PRI14-006-SS01-120313 PRI14-006-SS01-121113 PRI14-007-SS01-120313
Analyte Unit                           

Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg < 21 U < 26 U < 39 U < 62 U < 35 U < 30 U < 27 U < 29 U < 33 U < 110 U
Total Organic Carbon g/kg 4.8 3.7 J 6.9 4.9 4.7 < 1.7 U < 1.7 U < 1.7 U 4.4 7.6 
pH pH units 8.25 7.95 7.94 7.79 7.22 7.04 7.35 7.69 7.94 7.77 
Cyanide, Total mg/kg < 0.23 U < 0.26 U < 0.40 U < 0.33 U < 0.38 U < 0.30 U < 0.29 U < 0.30 U < 0.36 U < 0.29 U
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Table I-8
Analytical Results for Solids Samples - PRI-14 
Buffer Area South
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
Sample ID

Location Group
Location ID

Sample Date
Sample Type

Depth

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg
Total Organic Carbon g/kg
pH pH units
Cyanide, Total mg/kg

PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14 PRI-14
PRI14-007 PRI14-008 PRI14-008 PRI14-009 PRI14-009 PRI14-010 PRI14-010 PRI14-011 PRI14-012 PRI14-013 PRI14-013 PRI14-014 PRI14-015
11-Dec-13 02-Dec-13 11-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 02-Dec-13 25-Nov-13 25-Nov-13 25-Nov-13 25-Nov-13 25-Nov-13

N N N FINE N FINE N N N FINE N N N
0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in 0 - 6 in

PRI14-007-SS01-121113 PRI14-008-SS01-120213 PRI14-008-SS01-121113 PRI14-009-SS01-120213 FINES PRI14-009-SS01-120213 PRI14-010-SS01-120213 FINES PRI14-010-SS01-120213 PRI14-011-SS01-120213 PRI14-012-SS01-112513 PRI14-013-SS01-112513 FINES PRI14-013-SS01-112513 PRI14-014-SS01-112513 PRI14-015-SS01-112513
                          

< 100 U < 20 U < 23 U < 45 U < 23 U < 260 U < 22 U < 23 U
5.3 3.2 J 2.6 J 3.9 J < 2.2 U < 2.2 U < 2.6 U < 2.7 U
7.61 8.83 8.23 8.27 8.46 7.59 8.37 8.59 

< 0.27 U < 0.22 U < 0.24 U < 0.24 U < 0.24 U 0.79 < 0.23 U < 0.24 U

Notes:
< = Compound not detected. Reportable detection limit shown. OCDF = Octachlorodienzofuran
µg/kg = micrograms per kilogram PAH = Polycyclic aromatic hydrocarbon
Empty cells = Not analyzed PCB = Polychlorinated biphenyl 
FINE = Fines Portion (Sieved) of Normal Sample PeCDD = Pentachlorodibenzo-p-dioxin
g/kg = grams per kilogram PeCDF = Pentachlorodienzofuran
HpCDD = Heptachlorodibenzo-p-dioxin pg/g = picogram per gram (1 pg/g = 0.001 µg/kg)
HpCDF = Heptachlorodibenzofuran pH units = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran SVOC = Semi-volatile organic compound
in = inches TCDD = Tetrachlorodibenzodioxin
mg/kg = milligrams per kilogram TCDF = Tetrachlorodienzofuran
N = Normal Environmental Sample TEQ = Toxicity equivalence 
OCDD = Octachlorodibenzo-p-dioxin VOC = Volatile organic compound

Qualifiers - Organic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.
J- = The result is an estimated quantity, biased low. The associated numerical value is the approximate concentration of the analyte in the sample.
U = Compound was analyzed for, but not detected. The associated numerical value is the reporting limit.
UJ = The nondetected analyte was qualified as estimated at the sample quantitation limit. The reported sample quantitation limit is approximate and may be inaccurate or imprecise
UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration.
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Table I-9
Analytical Results for Solids Samples - 
PRI-15 Buffer Area West
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI15-001 PRI15-002 PRI15-003 PRI15-004 PRI15-005 PRI15-006 PRI15-007 PRI15-008 PRI15-009 PRI15-010 PRI15-011 PRI15-012 PRI15-013 PRI15-014
23-Nov-13 24-Nov-13 23-Nov-13 24-Nov-13 22-Nov-13 23-Nov-13 22-Nov-13 13-Jan-14 23-Nov-13 24-Nov-13 23-Nov-13 24-Nov-13 24-Nov-13 24-Nov-13

N N N N N N N N N N N N N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI15-001-SS01-112313 PRI15-002-SS01-112413 PRI15-003-SS01-112313 PRI15-004-SS01-112413 PRI15-005-SS01-112213 PRI15-006-SS01-112313 PRI15-007-SS01-112213 PRI15-008-SS01-011314 PRI15-009-SS01-112313 PRI15-010-SS01-112413 PRI15-011-SS01-112313 PRI15-012-SS01-112413 PRI15-013-SS01-112413 PRI15-014-SS01-112413
Analyte Unit                             
01-Dioxins and Furans

2,3,7,8-TCDD pg/g < 0.020 U < 0.14 U < 0.021 U < 0.18 U < 0.2 UQ < 0.033 U < 0.020 U < 0.091 U < 0.032 U < 0.13 U < 0.13 U < 0.11 U < 0.23 U < 0.092 U
1,2,3,7,8-PeCDD pg/g < 0.058 UQ < 0.24 U < 0.036 U < 0.25 U < 0.046 UQ < 0.11 UQ < 0.035 U < 0.14 UJ 0.15 J < 0.24 U < 0.21 U < 0.15 U < 0.20 U < 0.17 U
1,2,3,4,7,8-HxCDD pg/g 0.064 J < 0.11 U 0.063 J < 0.14 UQ 0.078 J 0.16 J 0.085 J < 0.20 UJ < 0.17 UQ < 0.13 U < 0.12 U < 0.10 U < 0.11 U < 0.091 U
1,2,3,6,7,8-HxCDD pg/g < 0.12 UQ < 0.10 U 0.12 J 0.31 J 0.12 J 0.32 J < 0.14 UQ < 0.17 UJ 0.38 J < 0.13 U < 0.11 U 0.24 J < 0.089 U < 0.18 UQ
1,2,3,7,8,9-HxCDD pg/g < 0.15 UQ < 0.089 U < 0.12 UQ < 0.23 UQ 0.12 J 0.44 J 0.15 J < 0.16 UJ 0.43 J < 0.11 U < 0.098 U 0.23 J < 0.086 U 0.17 J
1,2,3,4,6,7,8-HpCDD pg/g 1.1 J < 0.51 UQ 0.99 J 1.8 J 1.0 J 2.8 J 1.2 J 0.74 J 2.9 J 0.98 J 1.0 J 2.1 J 0.87 J 0.97 J
OCDD pg/g < 4.2 U < 4.2 UQ < 3.6 U 9.7 J 5.8 J 14 < 4.8 U < 3.9 UJQ 14 < 5.8 UQ 8.1 J 11 < 5.5 U 4.2 J
2,3,7,8-TCDF pg/g 0.23 J < 0.27 U 0.27 J 3.8 < 0.13 UQ 0.85 J < 0.22 UQ < 0.18 U 0.94 J < 0.34 UQ 0.37 J 0.44 J < 0.28 UQ < 0.4 UQ
1,2,3,7,8-PeCDF pg/g 0.21 J < 0.45 U 0.20 J 5.7 J 0.14 J 0.97 J 0.27 J < 0.29 UJ 1.1 J < 0.30 U < 0.41 U < 0.31 U < 0.24 UQ < 0.29 U
2,3,4,7,8-PeCDF pg/g 0.15 J < 0.47 U 0.16 J 2.9 J 0.13 J 0.84 J 0.20 J < 0.31 UJ 0.83 J < 0.31 U < 0.43 U 0.64 J < 0.17 U < 0.30 U
1,2,3,4,7,8-HxCDF pg/g 0.70 J 0.72 J 0.70 J 10 0.73 J 4.8 J 0.96 J 0.99 J 4.2 J 1.2 J 1.4 J 3.9 J < 0.78 UQ 1.1 J
1,2,3,6,7,8-HxCDF pg/g 0.48 J 0.63 J 0.55 J 9.2 0.34 J 3.7 J 0.71 J 0.63 J < 3.1 UQ 0.81 J 1.4 J 1.5 J < 0.54 UQ < 0.77 UQ
1,2,3,7,8,9-HxCDF pg/g < 0.021 U < 0.14 U < 0.023 U 0.94 J 0.030 J < 0.13 UQ 0.028 J < 0.47 UJ 0.16 J < 0.21 U < 0.16 U < 0.22 U < 0.20 U < 0.15 U
2,3,4,6,7,8-HxCDF pg/g 0.27 J 0.36 J 0.37 J 3.6 J 0.28 J 2.1 J 0.56 J < 0.43 UJ 1.8 J 0.43 J 0.42 J 0.44 J 0.24 J < 0.26 UQ
1,2,3,4,6,7,8-HpCDF pg/g 4.8 J 5.9 6.1 61 4.7 J 54 9.8 8.2 J 40 8.8 < 7.7 UQ 12 4.1 J 5.2 J
1,2,3,4,7,8,9-HpCDF pg/g 0.51 J 0.70 J 0.60 J 14 0.34 J 5.7 0.81 J < 0.92 UJQ 5.0 J 0.96 J < 1.2 UQ 0.77 J 0.69 J < 0.52 UQ
OCDF pg/g 35 43 49 520 24 730 71 200 J 450 98 76 72 44 46 
Calculated TEQ (ND=0), Mammalian pg/g 0.30 0.25 0.35 5.2 0.28 2.4 0.46 0.31 1.8 0.38 0.39 1.0 0.094 0.20 
Calculated TEQ (ND=1/2 DL), Mammalian pg/g 0.38 0.59 0.42 5.5 0.45 2.5 0.53 0.59 2.1 0.73 0.73 1.2 0.48 0.52 
Calculated TEQ (ND=0), Avian pg/g 0.69 0.24 0.69 360 0.46 34 0.59 0.26 35 0.35 0.80 1.8 0.13 0.26 
Calculated TEQ (ND=1/2 DL), Avian pg/g 13 12 13 360 12 34 12 13 35 13 13 14 12 13 

02-PCBs
PCB-81 pg/g < 0.71 U < 0.44 U < 0.63 U < 0.97 U < 0.65 U < 1.1 U < 0.42 U < 0.39 U < 0.51 U < 1.2 U < 0.61 U < 0.92 U < 0.85 U < 1.1 U
PCB-77 pg/g 1.6 J < 0.86 UQ < 1.6 UQ 14 2.2 2.9 < 1.1 UQ < 0.78 UJQ < 2.7 UQ < 1.2 U 2.0 J < 1.6 UQ 1.1 J 1.5 J
PCB-105 pg/g 2.6 1.4 J 3.0 48 2.9 3.4 2.1 1.5 J 5.8 1.7 J < 1.9 UQ 3.1 1.3 J 1.7 J
PCB-114 pg/g < 0.71 U < 0.42 U < 0.63 U < 2.0 U < 0.67 U < 0.83 U < 0.46 U < 0.31 U < 0.56 U < 1.1 U < 0.42 U < 0.84 U < 0.54 U < 0.67 U
PCB-118 pg/g 4.6 3.9 6.9 95 4.8 7.1 4.0 2.4 J 12 < 3.8 UQ 5.3 6.4 3.6 5.3 
PCB-123 pg/g < 0.75 U < 0.42 U < 0.68 U 2.7 1.0 J < 0.90 U < 0.44 U < 0.29 U < 0.61 U < 1.1 U < 0.42 U < 0.86 U < 0.54 U < 0.66 U
PCB-126 pg/g < 0.50 U < 0.45 U < 0.47 U 4.7 < 0.59 U < 0.59 U < 0.45 U < 0.36 U < 0.53 U < 1.1 U < 0.41 U < 0.83 U < 0.55 U < 0.70 U
PCB-156 & 157 pg/g 0.85 J 0.74 J 1.3 J 28 2.9 J < 1.7 UQ < 0.56 U < 0.42 UJQ 2.7 J < 0.92 U < 0.64 UQ < 1.4 UQ 1.1 J 1.1 J
PCB-167 pg/g < 0.31 U < 0.42 U 0.53 J 12 < 0.92 UQ < 0.75 UQ < 0.51 U < 0.23 U < 1.1 UQ < 0.78 U < 0.52 U < 0.41 U < 0.31 U < 0.57 U
PCB-169 pg/g < 0.28 U < 0.44 U < 0.30 U < 0.83 U < 0.69 UQ < 0.54 U < 0.48 U < 0.28 U < 0.45 U < 0.81 U < 0.53 U < 0.43 U < 0.33 U < 0.66 U
PCB-189 pg/g < 0.52 U < 0.57 U < 0.55 U 6.8 < 0.79 UQ < 1.6 U < 0.37 U < 0.48 U < 0.51 U < 1.1 U < 0.56 U < 1.1 U < 0.53 U < 0.76 U
Monochlorobiphenyls, Total pg/g 3.5 J 2.5 J 4.0 J 21 J 7.6 J 3.6 J 8.8 J 0.63 J 6.4 J 2.4 J 6.2 J 5.4 J 5.6 J 3.7 J
Dichlorobiphenyls, Total pg/g 12 J+ 5.0 J 12 J+ 100 J 14 J+ 27 J+ 11 J+ < 5.3 U 29 J+ 8.5 J 19 J 12 J < 20 U < 14 U
Trichlorobiphenyls, Total pg/g 7.1 J 2.0 J 5.9 J 20 J 12 J 12 J 9.2 J 3.9 J 18 J 6.5 J 13 J 9.1 J 5.2 J 4.8 J
Tetrachlorobiphenyls, Total pg/g 12 J 8.6 J 18 J 93 J 15 J 19 J 10 J 9.2 J 28 J 5.9 J 14 J 16 J 10 J 10 J
Pentachlorobiphenyls, Total pg/g 25 J 25 J 43 J 590 30 J 34 J 23 J 13 J 60 J 17 J 27 J 40 J 19 J 26 J
Hexachlorobiphenyls, Total pg/g 29 J 35 J 41 J 740 38 J 33 J 37 J 17 J 70 J 21 J 35 J 52 J 30 J 45 J
Heptachlorobiphenyls, Total pg/g 45 J 31 J 49 J 570 45 J 57 J 55 J 15 J 81 J 21 J 31 J 47 J 23 J 30 J
Octachlorobiphenyls, Total pg/g 27 J 37 J 31 J 960 33 J 98 J 66 J 22 J 120 J 38 J 36 J 41 J 27 J 26 J
Nonachlorobiphenyls, Total pg/g 40 J 70 J 50 J 2,600 47 J 240 110 J 56 J 250 94 J 76 J 63 J 53 J 46 J
Decachlorobiphenyl (PCB-209) pg/g 180 460 260 18,000 180 1,900 510 410 J 1,800 650 460 310 270 270 
Total PCBs pg/g 380 680 510 24,000 420 2,400 840 540 2,500 860 720 600 450 460 

03- Metals
Total Aluminum mg/kg 14,000 4,800 11,000 9,200 7,800 10,000 12,000 7,300 15,000 9,800 13,000 12,000 10,000 12,000 
Total Antimony mg/kg 0.29 J- < 0.21 UJ 0.32 J- 0.33 J- 0.23 J- 0.29 J- 0.26 J- < 0.23 UJ 0.42 J- 0.34 J- 0.33 J- 0.33 J- 0.30 J- 0.31 J-
Total Arsenic mg/kg 5.3 4.2 4.9 6.8 3.4 4.2 4.3 3.0 4.8 6.0 4.7 5.1 5.0 5.1 
Total Barium mg/kg 240 360 310 270 140 240 140 74 300 420 250 270 330 250 
Total Beryllium mg/kg 0.60 0.21 0.51 0.40 0.38 0.43 0.52 0.36 0.61 0.46 0.53 0.46 0.48 0.53 
Total Cadmium mg/kg 0.46 0.28 0.40 0.46 0.29 0.45 0.40 0.18 J 0.44 0.31 0.51 0.49 0.40 0.38 
Total Calcium mg/kg 77,000 200,000 70,000 160,000 40,000 68,000 50,000 25,000 92,000 83,000 68,000 73,000 85,000 64,000 
Total Chromium mg/kg 15 5.5 13 11 7.6 12 11 7.7 17 12 14 13 12 14 
Total Cobalt mg/kg 4.7 1.8 3.9 3.5 2.6 3.7 3.2 2.3 5.4 4.3 4.4 4.2 3.8 4.6 
Total Copper mg/kg 17 8.9 16 21 9.7 15 14 7.4 20 12 17 16 14 17 
Total Iron mg/kg 13,000 4,600 9,600 6,300 7,000 9,300 10,000 6,700 12,000 9,700 11,000 10,000 10,000 11,000 
Total Lead mg/kg 19 J 14 J 18 J 22 J 16 J 18 J 20 J 8.9 J 19 J 11 J 19 J 20 J 18 J 21 J
Total Magnesium mg/kg 18,000 15,000 16,000 32,000 8,200 J+ 16,000 16,000 J+ 6,800 24,000 18,000 18,000 16,000 17,000 16,000 
Total Manganese mg/kg 470 210 450 290 220 450 400 160 550 330 510 480 460 500 
Total Mercury mg/kg 0.010 J 0.0088 J 0.030 J 0.041 J 0.016 J < 0.0085 U 0.020 J 0.014 J 0.020 J < 0.0089 U 0.012 J 0.025 J 0.014 J 0.010 J
Total Molybdenum mg/kg 0.83 0.22 J 1.1 1.3 0.48 0.91 0.57 0.16 J 1.4 0.58 0.58 1.1 0.82 0.87 
Total Nickel mg/kg 12 4.4 9.4 9.0 5.8 8.8 7.6 5.2 14 11 11 10 8.9 11 
Total Potassium mg/kg 5,800 1,700 4,700 4,100 2,500 4,300 3,800 2,300 6,400 3,400 5,300 4,800 4,400 5,000 
Total Selenium mg/kg 0.27 J- < 0.21 UJ 0.35 J- 0.27 J- < 0.22 UJ 0.27 J- < 0.22 UJ < 0.23 U 0.30 J- 0.26 J- 0.26 J- 0.36 J- 0.34 J- 0.25 J-
Total Silver mg/kg 0.080 J < 0.064 U 0.080 J < 0.070 U < 0.065 U < 0.064 U < 0.065 U < 0.070 U 0.079 J 0.065 J < 0.066 U 0.085 J < 0.066 U < 0.064 U
Total Sodium mg/kg 1,400 2,000 1,900 16,000 310 J 1,400 350 J 310 J 6,900 640 1,100 1,200 900 1,700 
Total Thallium mg/kg 0.12 J < 0.11 U < 0.11 U < 0.12 U < 0.11 U < 0.11 U < 0.11 U < 0.12 U 0.13 J < 0.10 U 0.11 J < 0.11 U < 0.11 U < 0.11 U
Total Vanadium mg/kg 23 9.7 21 19 13 20 18 13 22 20 23 21 20 22 
Total Zinc mg/kg 55 22 46 45 32 45 49 24 63 37 51 48 43 47 

Location ID
Sample Date
Sample Type

Depth
Sample ID
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Table I-9
Analytical Results for Solids Samples - 
PRI-15 Buffer Area West
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI15-001 PRI15-002 PRI15-003 PRI15-004 PRI15-005 PRI15-006 PRI15-007 PRI15-008 PRI15-009 PRI15-010 PRI15-011 PRI15-012 PRI15-013 PRI15-014
23-Nov-13 24-Nov-13 23-Nov-13 24-Nov-13 22-Nov-13 23-Nov-13 22-Nov-13 13-Jan-14 23-Nov-13 24-Nov-13 23-Nov-13 24-Nov-13 24-Nov-13 24-Nov-13

N N N N N N N N N N N N N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI15-001-SS01-112313 PRI15-002-SS01-112413 PRI15-003-SS01-112313 PRI15-004-SS01-112413 PRI15-005-SS01-112213 PRI15-006-SS01-112313 PRI15-007-SS01-112213 PRI15-008-SS01-011314 PRI15-009-SS01-112313 PRI15-010-SS01-112413 PRI15-011-SS01-112313 PRI15-012-SS01-112413 PRI15-013-SS01-112413 PRI15-014-SS01-112413
Analyte Unit                             

Location ID
Sample Date
Sample Type

Depth
Sample ID

05-SVOCs
1,1'-Biphenyl µg/kg < 180 U < 170 U < 180 U < 190 U < 170 U < 170 U < 170 U < 190 U < 180 U < 180 U < 180 U < 180 U < 180 U < 180 U
1,2,4,5-Tetrachlorobenzene µg/kg < 29 U < 27 U < 29 U < 31 U < 27 U < 27 U < 27 U < 29 U < 29 U < 28 U < 28 U < 28 U < 28 U < 28 U
2,3,4,6-Tetrachlorophenol µg/kg < 91 U < 87 U < 91 U < 96 U < 86 U < 85 U < 86 U < 92 U < 92 U < 88 U < 89 U < 89 U < 87 U < 89 U
2,4,5-Trichlorophenol µg/kg < 92 U < 88 U < 92 U < 97 U < 87 U < 86 U < 87 U < 93 U < 93 U < 89 U < 90 U < 90 U < 88 U < 90 U
2,4,6-Trichlorophenol µg/kg < 93 U < 89 U < 93 U < 99 U < 88 U < 87 U < 88 U < 94 U < 94 U < 90 U < 91 U < 91 U < 89 U < 91 U
2,4,6-Trichlorophenol (SIM Screen) µg/kg < 4.9 U < 4.6 U < 4.9 U < 5.2 U < 4.6 UJ < 4.5 U < 4.6 UJ < 4.9 U < 4.9 U < 4.7 U < 4.8 U < 4.8 U < 4.7 U < 4.8 U
2,2-Oxybis(1-chloropropane) µg/kg < 87 U < 83 U < 87 U < 93 U < 83 U < 82 U < 83 U < 89 U < 88 U < 85 U < 86 U < 86 U < 84 U < 85 U
2,4-Dichlorophenol µg/kg < 98 U < 94 U < 98 U < 100 U < 94 U < 92 U < 94 U < 100 U < 100 U < 95 U < 97 U < 97 U < 95 U < 96 U
2,4-Dimethylphenol µg/kg < 180 U < 180 U < 180 U < 200 U < 180 U < 170 U < 180 U < 190 U < 190 U < 180 U < 180 U < 180 U < 180 U < 180 U
2,4-Dinitrophenol µg/kg < 240 U < 230 U < 240 U < 250 U < 230 U < 220 U < 220 U < 240 U < 240 U < 230 U < 230 U < 230 U < 230 U < 230 U
2,4-Dinitrotoluene µg/kg < 98 U < 94 U < 98 U < 100 U < 94 U < 92 U < 94 U < 100 U < 100 U < 95 U < 97 U < 97 U < 95 U < 96 U
2,6-Dinitrotoluene µg/kg < 110 U < 100 U < 110 U < 120 U < 100 U < 100 U < 100 U < 110 U < 110 U < 110 U < 110 U < 110 U < 110 U < 110 U
2-Chloronaphthalene µg/kg < 89 U < 86 U < 89 U < 95 U < 85 U < 84 U < 85 U < 91 U < 91 U < 87 U < 88 U < 88 U < 86 U < 87 U
2-Chlorophenol µg/kg < 97 U < 93 U < 97 U < 100 U < 93 U < 91 U < 92 U < 99 U < 99 U < 94 U < 96 U < 96 U < 93 U < 95 U
2-Methylphenol µg/kg < 64 U < 61 U < 64 U < 68 U < 61 U < 60 U < 61 U < 65 U < 65 U < 62 U < 63 U < 63 U < 62 U < 63 U
2-Nitroaniline µg/kg < 93 U < 89 U < 93 U < 99 U < 88 U < 87 U < 88 U < 94 U < 94 U < 90 U < 91 U < 91 U < 89 U < 91 U
2-Nitrophenol µg/kg < 91 U < 87 U < 91 U < 96 U < 86 U < 85 U < 86 U < 92 U < 92 U < 88 U < 89 U < 89 U < 87 U < 89 U
3,3'-Dichlorobenzidine µg/kg < 100 UJ < 99 U < 100 U < 110 U < 99 U < 97 U < 99 U < 110 U < 110 U < 100 U < 100 U < 100 U < 100 U < 100 U
3-Nitroaniline µg/kg < 180 UJ < 180 U < 180 U < 200 U < 180 U < 170 U < 180 U < 190 U < 190 U < 180 U < 180 U < 180 U < 180 U < 180 U
4,6-Dinitro-2-methylphenol µg/kg < 89 U < 86 U < 89 U < 95 U < 85 U < 84 U < 85 U < 91 U < 91 U < 87 U < 88 U < 88 U < 86 U < 87 U
4-Bromophenyl-phenylether µg/kg < 94 U < 90 U < 94 U < 100 U < 89 U < 88 U < 89 U < 95 U < 95 U < 91 U < 92 U < 92 U < 90 U < 92 U
4-Chloro-3-methylphenol µg/kg < 100 U < 97 U < 100 U < 110 U < 97 U < 95 U < 97 U < 100 U < 100 U < 99 U < 100 U < 100 U < 98 U < 99 U
4-Chloroaniline µg/kg < 64 UJ < 61 UJ < 64 UJ < 68 UJ < 61 UJ < 60 UJ < 61 UJ < 65 UJ < 65 UJ < 62 UJ < 63 UJ < 63 UJ < 62 UJ < 63 UJ
4-Chlorophenyl-phenylether µg/kg < 100 U < 98 U < 100 U < 110 U < 98 U < 96 U < 98 U < 100 U < 100 U < 100 U < 100 U < 100 U < 99 U < 100 U
3 & 4 Methylphenol µg/kg < 360 U < 350 U < 360 U < 390 U < 350 U < 340 U < 350 U < 370 U < 370 U < 350 U < 360 U < 360 U < 350 U < 360 U
4-Nitroaniline µg/kg < 97 U < 93 U < 97 U < 100 U < 93 U < 91 U < 92 U < 99 U < 99 U < 94 U < 96 U < 96 U < 93 U < 95 U
4-Nitrophenol µg/kg < 310 U < 300 U < 310 U < 330 U < 290 U < 290 U < 290 U < 310 U < 310 U < 300 U < 300 U < 300 U < 300 U < 300 U
Acetophenone µg/kg < 28 U < 26 U < 28 U < 29 U < 26 UJ < 26 U < 26 UJ < 28 U < 28 U < 27 U < 27 U < 27 U < 27 U < 27 U
Benzaldehyde µg/kg < 180 U < 170 U < 180 U < 190 U < 170 U < 170 U < 170 U < 190 U < 180 U < 180 U < 180 U < 180 U < 180 U < 180 U
Benzylbutylphthalate µg/kg < 100 U < 100 U < 100 U < 110 U < 100 U < 98 U < 100 U < 110 U < 110 U < 100 U < 100 U < 100 U < 100 U < 100 U
Bis(2-chloroethoxy)methane µg/kg < 97 U < 93 U < 97 U < 100 U < 93 U < 91 U < 92 U < 99 U < 99 U < 94 U < 96 U < 96 U < 93 U < 95 U
bis(2-Chloroethyl) ether µg/kg < 89 U < 86 U < 89 U < 95 U < 85 U < 84 U < 85 U < 91 U < 91 U < 87 U < 88 U < 88 U < 86 U < 87 U
Bis(2-ethylhexyl)phthalate µg/kg < 110 U < 100 U < 110 U < 120 U < 100 U < 100 U < 100 U < 110 U < 110 U < 110 U < 110 U < 110 U < 100 U < 110 U
Carbazole µg/kg < 100 U < 100 U < 100 U < 110 U < 100 U < 98 U < 100 U < 110 U < 110 U < 100 U < 100 U < 100 U < 100 U < 100 U
Dibenzofuran µg/kg < 95 U < 91 U < 95 U < 100 U < 91 U < 89 U < 90 U < 96 U < 96 U < 92 U < 94 U < 93 U < 91 U < 93 U
Diethyl phthalate µg/kg < 99 U < 95 U < 99 U < 110 U < 95 U < 93 U < 95 U < 100 U < 100 U < 96 U < 98 U < 98 U < 96 U < 97 U
Dimethylphthalate µg/kg < 96 U < 92 U < 96 U < 100 U < 92 U < 90 U < 91 U < 98 U < 97 U < 93 U < 95 U < 95 U < 92 U < 94 U
Di-n-butylphthalate µg/kg < 110 U < 100 U < 110 U < 110 U < 100 U < 100 U < 100 U < 110 U < 110 U < 100 U < 110 U < 110 U < 100 U < 100 U
Di-n-octylphthalate µg/kg < 110 U < 100 U < 110 U < 110 U < 100 U < 100 U < 100 U < 110 U < 110 U < 100 U < 110 U < 110 U < 100 U < 100 U
Hexachlorobenzene µg/kg < 98 U < 94 U < 98 U < 100 U < 94 U < 92 U < 94 U < 100 U < 100 U < 95 U < 97 U < 97 U < 95 U < 96 U
Hexachlorobenzene (SIM Screen) µg/kg < 2.4 U < 2.3 U < 2.4 U 35 < 2.3 UJ 3.0 J < 2.3 UJ < 2.5 U 3.2 J < 2.4 U < 2.4 U < 2.4 U < 2.3 U < 2.4 U
Hexachlorobutadiene µg/kg < 91 U < 87 U < 91 U < 96 U < 86 U < 85 U < 86 U < 92 U < 92 U < 88 U < 89 U < 89 U < 87 U < 89 U
Hexachlorobutadiene (SIM Screen) µg/kg < 4.1 U < 3.9 U < 4.1 U < 4.3 U < 3.9 UJ < 3.8 U < 3.9 UJ < 4.1 U < 4.1 U < 4.0 U < 4.0 U < 4.0 U < 3.9 U < 4.0 U
Hexachlorocyclopentadiene µg/kg < 68 U < 65 U < 68 U < 73 U < 65 U < 64 U < 65 U < 70 U < 69 U < 66 U < 67 U < 67 U < 66 U < 67 U
Hexachloroethane µg/kg < 89 U < 86 U < 89 U < 95 U < 85 U < 84 U < 85 U < 91 U < 91 U < 87 U < 88 U < 88 U < 86 U < 87 U
Isophorone µg/kg < 100 U < 98 U < 100 U < 110 U < 98 U < 96 U < 98 U < 100 U < 100 U < 100 U < 100 U < 100 U < 99 U < 100 U
Nitrobenzene µg/kg < 84 U < 80 U < 84 U < 89 U < 80 U < 78 U < 80 U < 85 U < 85 U < 81 U < 83 U < 83 U < 81 U < 82 U
N-Nitrosodimethylamine µg/kg < 110 U < 100 U < 110 U < 110 U < 100 U < 99 U < 100 U < 110 U < 110 U < 100 U < 100 U < 100 U < 100 U < 100 U
n-Nitrosodimethylamine (SIM Screen) µg/kg < 110 U < 100 U < 110 U < 110 U < 100 UJ < 99 U < 100 UJ < 110 U < 110 U < 100 U < 100 U < 100 U < 100 U < 100 U
N-Nitroso-di-n-propylamine µg/kg < 93 U < 89 U < 93 U < 99 U < 88 U < 87 U < 88 U < 94 U < 94 U < 90 U < 91 U < 91 U < 89 U < 91 U
N-Nitrosodiphenylamine µg/kg < 95 U < 91 U < 95 U < 100 U < 91 U < 89 U < 90 U < 96 U < 96 U < 92 U < 94 U < 93 U < 91 U < 93 U
Pentachlorophenol µg/kg < 56 U < 54 U < 56 U < 60 U < 54 U < 53 U < 54 U < 57 U < 57 U < 55 U < 55 U < 55 U < 54 U < 55 U
Pentachlorophenol (SIM Screen) µg/kg < 27 U < 25 U 27 J < 28 U < 25 UJ < 25 U < 25 UJ < 27 U < 27 U < 26 U < 26 U < 26 U < 25 U < 26 U
Phenol µg/kg < 92 U < 88 U < 92 U < 97 U < 87 U < 86 U < 87 U < 93 U < 93 U < 89 U < 90 U < 90 U < 88 U < 90 U

06-PAHs by SIM
2-Methylnaphthalene µg/kg < 0.62 U < 0.67 U < 0.51 U < 1 U 0.91 J < 0.9 U < 0.47 U < 0.50 U < 0.86 U < 0.49 U < 0.83 U < 0.7 U < 0.47 U < 0.43 U
Acenaphthene µg/kg < 0.52 U < 0.92 U < 0.6 U < 1.1 U < 0.47 U < 1.1 U < 0.51 U < 0.54 U < 1.1 U < 0.54 U < 1 U < 0.88 U < 0.52 U < 0.47 U
Acenaphthylene µg/kg < 0.36 U < 0.34 U < 0.34 U < 0.40 U < 0.33 U < 0.33 U < 0.36 U < 0.38 U < 0.37 U < 0.38 U < 0.37 U < 0.38 U < 0.36 U < 0.33 U
Anthracene µg/kg < 0.43 U < 0.41 U < 0.40 U < 0.48 U < 0.39 U < 0.39 U < 0.43 U < 0.46 U 0.47 J < 0.45 U < 0.45 U < 0.46 U < 0.43 U < 0.40 U
Benzo(a)anthracene µg/kg 0.44 J < 0.32 U 0.32 J 0.59 J < 0.30 U < 0.30 U < 0.33 U < 0.35 U 0.67 J < 0.35 U 0.40 J < 0.35 U 0.37 J 0.32 J
Benzo(a)pyrene µg/kg < 0.44 U < 0.42 U < 0.41 U 0.62 J < 0.40 UJ < 0.40 U < 0.44 UJ < 0.46 U 0.51 J < 0.45 U < 0.45 U < 0.46 U < 0.44 U < 0.40 U
Benzo(b)fluoranthene µg/kg 0.55 J 0.57 J < 0.52 U 1.0 J < 0.50 U < 0.50 U < 0.55 U < 0.58 U 0.61 J < 0.58 U < 0.57 U < 0.58 U < 0.56 U < 0.51 U
Benzo(g,h,i)perylene µg/kg < 1.1 U < 1.0 U < 1.0 U < 1.2 U < 1.0 U < 1.0 U < 1.1 U < 1.2 U < 1.1 U < 1.1 U < 1.1 U < 1.2 U < 1.1 U < 1.0 U
Benzo(k)fluoranthene µg/kg < 0.83 U < 0.79 U < 0.78 U 1.0 J < 0.76 U < 0.76 U < 0.83 U < 0.88 U < 0.85 U < 0.87 U < 0.86 U < 0.88 U < 0.84 U < 0.76 U
Chrysene µg/kg 1.3 J 0.81 J 1.1 J 2.0 J 0.82 J 1.0 J 0.88 J < 0.40 U 1.5 J < 0.40 U 1.2 J 1.2 J 1.0 J 0.89 J
Dibenzo(a,h)anthracene µg/kg < 1.3 U < 1.2 U < 1.2 U < 1.4 U < 1.2 U < 1.2 U < 1.3 U < 1.4 U < 1.3 U < 1.4 U < 1.4 U < 1.4 U < 1.3 U < 1.2 U
Fluoranthene µg/kg 1.0 J 0.66 J 0.57 J 1.5 J < 0.29 U 0.58 J 0.90 J < 0.34 U 1.4 J < 0.33 U 0.64 J 0.66 J 0.51 J 0.48 J
Fluorene µg/kg < 0.54 U < 0.51 U < 0.50 U < 0.59 U < 0.49 U < 0.49 U < 0.53 U < 0.57 U 0.73 J < 0.56 U < 0.55 U < 0.57 U < 0.54 U < 0.49 U
Indeno(1,2,3-cd)pyrene µg/kg < 0.53 U < 0.50 U < 0.49 U 0.76 J < 0.48 U < 0.48 U < 0.52 U < 0.55 U < 0.53 U < 0.55 U < 0.54 U < 0.55 U < 0.53 U < 0.48 U
Naphthalene µg/kg < 4.7 U < 5.1 U < 3.7 U 6.0 0.69 J 7.0 0.95 J < 0.36 U 5.7 < 0.5 U 6.6 < 4.6 U < 0.61 U < 0.53 U
Phenanthrene µg/kg < 1.1 U < 1.1 U < 0.88 U < 1.5 U < 0.35 U < 1.2 U 1.7 J 0.62 J < 2.1 U < 0.51 U < 1.2 U < 1.2 U < 0.72 U < 0.66 U
Pyrene µg/kg 0.79 J 0.49 J 0.42 J 1.3 J < 0.35 U 0.38 J 0.83 J < 0.41 U 1.0 J < 0.40 U 0.47 J 0.46 J 0.41 J 0.41 J
Low Molecular Weight PAH (ND=0) µg/kg < 4.7 U < 5.1 U < 3.7 U 6.0 1.6 7.0 2.7 0.62 6.9 < 0.56 U 6.6 < 4.6 U < 0.72 U < 0.66 U
Low Molecular Weight PAH (ND=1/2DL) µg/kg < 4.1 U < 4.5 U < 3.5 U 8.5 2.6 9.2 3.8 2.0 9.1 < 1.7 U 8.8 < 4.4 U < 1.8 U < 1.7 U
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Table I-9
Analytical Results for Solids Samples - 
PRI-15 Buffer Area West
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI15-001 PRI15-002 PRI15-003 PRI15-004 PRI15-005 PRI15-006 PRI15-007 PRI15-008 PRI15-009 PRI15-010 PRI15-011 PRI15-012 PRI15-013 PRI15-014
23-Nov-13 24-Nov-13 23-Nov-13 24-Nov-13 22-Nov-13 23-Nov-13 22-Nov-13 13-Jan-14 23-Nov-13 24-Nov-13 23-Nov-13 24-Nov-13 24-Nov-13 24-Nov-13

N N N N N N N N N N N N N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI15-001-SS01-112313 PRI15-002-SS01-112413 PRI15-003-SS01-112313 PRI15-004-SS01-112413 PRI15-005-SS01-112213 PRI15-006-SS01-112313 PRI15-007-SS01-112213 PRI15-008-SS01-011314 PRI15-009-SS01-112313 PRI15-010-SS01-112413 PRI15-011-SS01-112313 PRI15-012-SS01-112413 PRI15-013-SS01-112413 PRI15-014-SS01-112413
Analyte Unit                             

Location ID
Sample Date
Sample Type

Depth
Sample ID

High Molecular Weight PAH (ND=0) µg/kg 4.1 2.5 2.4 8.8 0.82 2.0 2.6 < 1.4 U 5.7 < 1.4 U 2.7 2.3 2.3 2.1 
High Molecular Weight PAH (ND=1/2DL) µg/kg 6.2 4.6 4.6 10 3.5 4.3 5.1 < 3.3 U 7.6 < 3.2 U 5.2 5.0 4.7 4.3 

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg < 20 U < 21 U < 22 U
Total Organic Carbon g/kg 9.9 12 8.5 14 10 12 18 < 1.7 U 9.2 5.0 6.5 9.3 8.4 7.4 
pH pH units 8.37 8.18 8.26 7.39 8.18 8.55 8.11 8.63 8.46 9.10 8.64 8.90 8.55 8.35 
Cyanide, Total mg/kg < 0.23 U < 0.22 U < 0.22 U < 0.24 U 0.21 J < 0.21 U 0.23 J < 0.23 U < 0.23 U < 0.22 U < 0.22 U < 0.23 U < 0.22 U < 0.23 U

Notes:
< = Compound not detected. Reportable detection limit shown. PAH = Polycyclic aromatic hydrocarbon
µg/kg = micrograms per kilogram PCB = Polychlorinated biphenyl 
Empty cells = Not analyzed PeCDD = Pentachlorodibenzo-p-dioxin
g/kg = grams per kilogram PeCDF = Pentachlorodienzofuran
HpCDD = Heptachlorodibenzo-p-dioxin pg/g = picogram per gram (1 pg/g = 0.001 µg/kg)
HpCDF = Heptachlorodibenzofuran pH units = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran SVOC = Semi-volatile organic compound
in = inches TCDD = Tetrachlorodibenzodioxin
mg/kg = milligrams per kilogram TCDF = Tetrachlorodienzofuran
N = Normal Environmental Sample TEQ = Toxicity equivalence 
OCDD = Octachlorodibenzo-p-dioxin VOC = Volatile organic compound
OCDF = Octachlorodienzofuran

Qualifiers - Organic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.
J+ = The result is an estimated quantity, biased high. The associated numerical value is the approximate concentration of the analyte in the sample.
U = Compound was analyzed for, but not detected. The associated numerical value is the reporting limit.
UJ = The nondetected analyte was qualified as estimated at the sample quantitation limit. The reported sample quantitation limit is approximate and may be inaccurate or imprecise
UJQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration, value is an estimate.
UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration.
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Table I-10
Analytical Results for Solids Samples - 
PRI-16 Lakeside Mountains Buffer Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI16-001 PRI16-002 PRI16-003 PRI16-004 PRI16-005 PRI16-006 PRI16-007 PRI16-008 PRI16-009 PRI16-010 PRI16-011 PRI16-012 PRI16-013 PRI16-014
22-Nov-13 22-Nov-13 20-Nov-13 20-Nov-13 20-Nov-13 19-Nov-13 19-Nov-13 20-Nov-13 19-Nov-13 19-Nov-13 23-Nov-13 19-Nov-13 22-Nov-13 21-Nov-13

N N N N N N N N N N N N N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI16-001-SS01-112213 PRI16-002-SS01-112213 PRI16-003-SS01-112013 PRI16-004-SS01-112013 PRI16-005-SS01-112013 PRI16-006-SS01-111913 PRI16-007-SS01-111913 PRI16-008-SS01-112013 PRI16-009-SS01-111913 PRI16-010-SS01-111913 PRI16-011-SS01-112313 PRI16-012-SS01-111913 PRI16-013-SS01-112213 PRI16-014-SS01-112113
Analyte Unit                             
01-Dioxins and Furans

2,3,7,8-TCDD pg/g < 0.020 U < 0.021 U < 0.019 U < 0.016 U < 0.016 U < 0.017 U < 0.018 U < 0.017 U < 0.032 U < 0.016 U < 0.13 U < 0.019 U < 0.026 U < 0.026 U
1,2,3,7,8-PeCDD pg/g < 0.035 U < 0.035 U < 0.034 UQ < 0.031 U < 0.030 U < 0.027 U < 0.059 UQ 0.053 J < 0.030 U < 0.048 UQ < 0.20 U < 0.029 U < 0.036 U < 0.042 U
1,2,3,4,7,8-HxCDD pg/g < 0.028 U < 0.045 UQ < 0.011 U 0.054 J < 0.012 U < 0.022 U < 0.082 UQ 0.12 J 0.078 J 0.085 J < 0.16 U < 0.015 U < 0.022 U 0.088 J
1,2,3,6,7,8-HxCDD pg/g < 0.084 UQ 0.090 J < 0.0097 U 0.12 J < 0.010 U < 0.020 U 0.19 J 0.16 J 0.19 J 0.17 J < 0.16 U < 0.11 UQ < 0.093 UQ < 0.14 UQ
1,2,3,7,8,9-HxCDD pg/g 0.099 J 0.11 J 0.14 J < 0.088 UQ < 0.044 UQ 0.062 J < 0.2 UQ 0.16 J < 0.17 UQ < 0.18 UQ < 0.14 U < 0.075 UQ 0.097 J < 0.17 UQ
1,2,3,4,6,7,8-HpCDD pg/g 1.1 J < 0.66 U 1.1 J 1.2 J < 0.37 U 0.59 J 2.1 J 1.7 J 2.0 J 1.9 J 0.55 J 0.78 J < 0.71 U 1.5 J
OCDD pg/g 8.8 J < 2.4 U 6.1 J 6.2 J 2.2 J 2.9 J 9.7 J 8.2 J 14 8.8 J < 2.1 UQ 4.7 J < 3.4 U 8.3 J
2,3,7,8-TCDF pg/g < 0.098 UQ 0.17 J 0.22 J < 0.22 UQ < 0.056 UQ 0.12 J 0.46 J < 0.33 UQ 0.41 J < 0.31 UQ 0.38 J 0.19 J 0.17 J 0.22 J
1,2,3,7,8-PeCDF pg/g 0.10 J 0.14 J 0.21 J 0.20 J < 0.016 U 0.10 J 0.40 J < 0.33 UQ 0.32 J < 0.33 UQ < 0.35 U 0.15 J 0.19 J < 0.021 U
2,3,4,7,8-PeCDF pg/g 0.088 J < 0.098 UQ 0.13 J 0.16 J 0.039 J 0.060 J 0.24 J 0.28 J < 0.19 UQ 0.22 J < 0.36 U 0.11 J < 0.028 U < 0.022 U
1,2,3,4,7,8-HxCDF pg/g 0.53 J 0.57 J 0.63 J 0.82 J 0.18 J 0.39 J 1.3 J 1.6 J 1.1 J 1.3 J 0.58 J 0.53 J 0.70 J 0.56 J
1,2,3,6,7,8-HxCDF pg/g < 0.21 UQ 0.33 J 0.37 J < 0.5 UQ 0.097 J 0.32 J 0.96 J 1.1 J 0.66 J 0.95 J 0.72 J 0.31 J 0.44 J < 0.27 UQ
1,2,3,7,8,9-HxCDF pg/g < 0.028 UQ < 0.042 UQ 0.090 J < 0.017 U < 0.012 U 0.047 J < 0.022 U 0.054 J < 0.020 U < 0.026 U < 0.14 U < 0.066 U < 0.058 UQ < 0.020 U
2,3,4,6,7,8-HxCDF pg/g 0.22 J 0.21 J 0.37 J 0.46 J 0.11 J 0.20 J 0.74 J 0.86 J 0.57 J 0.72 J 0.32 J 0.21 J 0.33 J < 0.2 UQ
1,2,3,4,6,7,8-HpCDF pg/g 2.7 J 3.2 J 4.8 J 6.7 < 1.4 U 2.8 J 9.8 14 8.0 12 2.4 J 2.8 J 4.6 J 3.8 J
1,2,3,4,7,8,9-HpCDF pg/g 0.19 J 0.32 J 0.37 J 0.70 J 0.12 J 0.31 J 0.89 J 1.3 J 0.58 J 1.0 J 0.35 J 0.23 J 0.61 J 0.36 J
OCDF pg/g 11 14 27 61 6.9 J 14 97 130 58 74 16 16 30 19 
Calculated TEQ (ND=0), Mammalian pg/g 0.16 0.19 0.30 0.31 0.054 0.18 0.61 0.75 0.44 0.63 0.24 0.21 0.24 0.18 
Calculated TEQ (ND=1/2 DL), Mammalian pg/g 0.24 0.27 0.35 0.38 0.10 0.21 0.69 0.80 0.55 0.70 0.53 0.27 0.31 0.31 
Calculated TEQ (ND=0), Avian pg/g 0.22 0.34 0.70 0.49 0.08 0.35 1.3 1.0 0.94 0.82 0.57 0.45 0.47 0.55 
Calculated TEQ (ND=1/2 DL), Avian pg/g 12 11 13 12 12 11 13 13 13 13 13 14 13 13 

02-PCBs
PCB-81 pg/g < 0.34 U < 0.52 U < 0.15 U < 0.16 U < 0.15 U < 0.11 U < 0.29 U < 0.16 U < 0.52 U < 0.39 U < 0.64 U < 0.41 U < 0.38 U 0.77 J
PCB-77 pg/g < 1.6 UQ < 0.53 U 2.3 2.0 J < 0.38 UQ 0.59 J 3.5 2.2 3.3 1.8 J < 0.67 U < 1.9 UQ 1.3 J 2.9 
PCB-105 pg/g 3.9 < 1.4 UQ 5.1 3.6 < 0.87 UQ 1.5 J 4.8 3.6 10 5.2 1.3 J < 6.3 UQ 2.3 5.7 
PCB-114 pg/g < 0.46 U < 0.52 U 0.29 J < 0.19 U < 0.12 U < 0.13 U < 0.35 U < 0.24 U < 0.60 U < 0.40 U < 0.50 U < 0.74 UQ < 0.43 U < 0.46 U
PCB-118 pg/g 8.1 3.7 9.9 5.7 1.9 J 2.9 11 7.8 15 11 2.6 7.3 5.4 9.7 
PCB-123 pg/g < 0.45 U < 0.50 U 0.25 J < 0.18 U < 0.12 U < 0.13 U < 0.36 U < 0.24 U < 0.58 U < 0.38 U < 0.49 U < 0.38 U < 0.43 U 1.1 J
PCB-126 pg/g < 0.46 U < 0.49 U < 0.42 UQ < 0.22 U < 0.14 U < 0.17 U < 0.38 U < 0.32 UQ < 0.70 U 0.66 J < 0.53 U < 0.44 U < 0.39 U < 1.1 UQ
PCB-156 & 157 pg/g < 1.1 UQ < 0.56 U < 1.8 UQ 1.4 J 0.38 J < 0.47 UQ 2.1 J 1.7 J 3.9 J 2.1 J 0.59 J 2.9 J < 0.92 UQ 3.6 J
PCB-167 pg/g < 0.83 UQ < 0.47 U 1.0 J 0.71 J 0.12 J 0.35 J < 1.1 UQ 0.97 J 1.9 J 1.3 J < 0.42 U 0.99 J < 0.30 U 1.8 J
PCB-169 pg/g < 0.28 U < 0.48 U < 0.13 U < 0.12 U < 0.11 U < 0.11 U < 0.26 U < 0.12 U < 0.34 U < 0.26 U < 0.43 U < 0.31 U < 0.29 U 0.85 J
PCB-189 pg/g < 0.42 U < 0.44 U 0.43 J < 0.34 UQ < 0.11 U 0.16 J 0.43 J 0.39 J < 0.64 UQ 0.41 J < 0.58 U 0.63 J < 0.37 U < 1.1 UQ
Monochlorobiphenyls, Total pg/g 5.0 J 7.6 J 13 J 6.6 J 3.6 J 9.5 J 7.9 J 11 J 44 J 19 J 5.2 J 13 J 12 J 20 J
Dichlorobiphenyls, Total pg/g 11 J 9.8 J 25 J 11 J 4.0 J 21 J < 8.1 U 24 J < 10 U < 15 U 3.1 J < 12 U 22 J 12 J
Trichlorobiphenyls, Total pg/g 13 J 11 J 25 J 13 J 4.9 J 13 J 15 J 18 J 16 J 19 J 2.1 J 9.5 J 18 J 18 J
Tetrachlorobiphenyls, Total pg/g 32 J+ 15 J+ 40 J 23 J 9.4 J 14 J 30 J 30 J 38 J 37 J 6.0 J 18 J 22 J+ 31 J+
Pentachlorobiphenyls, Total pg/g 81 J 19 J 67 J 38 J 11 J 20 J 66 J 56 J 110 J 67 J 14 J 49 J 33 J 57 J
Hexachlorobiphenyls, Total pg/g 60 J 25 J 71 J 51 J 10 J 23 J 99 J 65 J 170 J 93 J 27 J 73 J 31 J 66 J
Heptachlorobiphenyls, Total pg/g 34 J 24 J 65 J 45 J 8.8 J 19 J 79 J 58 J 130 J 78 J 23 J 52 J 37 J 60 J
Octachlorobiphenyls, Total pg/g 16 J 15 J 42 J 35 J 7.0 J 16 J 66 J 54 J 91 J 71 J 25 J 34 J 28 J 37 J
Nonachlorobiphenyls, Total pg/g 19 J 24 J 67 J 62 J 14 J 31 J 110 J 120 J 130 J 120 J 36 J 45 J 42 J 48 J
Decachlorobiphenyl (PCB-209) pg/g 67 86 240 280 54 120 560 610 510 460 150 190 190 180 
Total PCBs pg/g 340 240 650 560 130 J 290 1,000 1,000 1,200 960 290 480 430 520 

03- Metals
Total Aluminum mg/kg 9,200 13,000 14,000 13,000 6,200 5,100 16,000 11,000 12,000 12,000 12,000 14,000 11,000 7,700 
Total Antimony mg/kg 0.21 J- 0.32 J- 0.30 J- 0.33 J- < 0.21 UJ < 0.21 UJ 0.38 J- 0.28 J- 0.37 J- 0.33 J- 0.27 J- 0.33 J- 0.30 J- 0.30 J-
Total Arsenic mg/kg 3.6 5.3 5.8 6.1 2.5 2.9 7.1 5.1 5.3 6.9 5.2 7.2 5.4 4.0 
Total Barium mg/kg 130 180 180 160 69 73 210 170 150 150 150 160 190 110 
Total Beryllium mg/kg 0.37 0.57 0.65 0.63 0.24 0.23 0.74 0.54 0.53 0.59 0.60 0.58 0.58 0.37 
Total Cadmium mg/kg 0.26 0.43 0.48 0.37 0.12 J 0.14 J 0.49 0.47 0.51 0.41 0.36 0.42 0.32 0.31 
Total Calcium mg/kg 58,000 43,000 59,000 110,000 39,000 39,000 59,000 83,000 56,000 100,000 72,000 75,000 170,000 85,000 
Total Chromium mg/kg 8.7 12 13 12 6.2 5.0 18 11 11 12 13 13 12 8.9 
Total Cobalt mg/kg 2.7 4.2 4.6 4.3 2.2 1.7 5.5 3.7 4.2 4.1 4.3 4.8 3.7 3.2 
Total Copper mg/kg 8.8 16 19 16 5.1 4.7 20 15 20 15 13 17 12 11 
Total Iron mg/kg 7,600 12,000 14,000 13,000 7,500 6,000 17,000 11,000 9,000 12,000 10,000 15,000 10,000 8,900 
Total Lead mg/kg 12 J 23 J 22 J 18 J 8.9 J 23 J 25 J 19 J 28 J 20 J 14 J 18 J 13 J 15 J
Total Magnesium mg/kg 18,000 J+ 14,000 J+ 16,000 22,000 11,000 8,000 21,000 18,000 23,000 45,000 28,000 36,000 14,000 J+ 29,000 J+
Total Manganese mg/kg 260 420 480 380 110 130 500 360 380 380 390 390 340 240 
Total Mercury mg/kg 0.015 J 0.027 J 0.038 J 0.029 J 0.010 J < 0.0084 U 0.024 J 0.024 J 0.043 J 0.021 J 0.027 J 0.038 J 0.021 J 0.024 J
Total Molybdenum mg/kg 0.44 0.50 0.73 0.56 0.12 J 0.20 J 1.1 0.66 0.60 0.66 0.62 0.72 0.52 0.42 J
Total Nickel mg/kg 6.0 9.3 11 9.8 4.3 3.5 12 8.4 9.6 9.2 9.9 11 9.1 7.8 
Total Potassium mg/kg 2,600 3,600 4,400 3,600 1,500 1,600 4,900 3,800 2,500 3,200 3,600 4,600 3,000 2,200 
Total Selenium mg/kg < 0.20 UJ 0.22 J- 0.24 J- 0.29 J- < 0.21 UJ < 0.21 UJ 0.31 J- 0.22 J- 0.27 J- 0.25 J- < 0.21 UJ 0.34 J- 0.23 J- < 0.23 UJ
Total Silver mg/kg < 0.061 U 0.063 J 0.075 J < 0.062 U < 0.063 U < 0.062 U 0.073 J 0.075 J 0.073 J < 0.062 U < 0.064 U < 0.078 U < 0.067 U < 0.068 U
Total Sodium mg/kg 300 J 360 J 330 J 390 J 260 J 230 J 470 J 510 210 J 330 J 320 J 320 J 380 J 240 J
Total Thallium mg/kg < 0.10 U 0.10 J < 0.11 U < 0.10 U < 0.10 U < 0.10 U 0.15 J 0.12 J < 0.10 U < 0.10 U 0.11 J < 0.13 U < 0.11 U < 0.11 U
Total Vanadium mg/kg 16 22 21 20 13 11 26 19 19 21 21 24 17 18 
Total Zinc mg/kg 35 47 61 48 26 27 62 49 53 44 44 54 38 38 
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Table I-10
Analytical Results for Solids Samples - 
PRI-16 Lakeside Mountains Buffer Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI16-001 PRI16-002 PRI16-003 PRI16-004 PRI16-005 PRI16-006 PRI16-007 PRI16-008 PRI16-009 PRI16-010 PRI16-011 PRI16-012 PRI16-013 PRI16-014
22-Nov-13 22-Nov-13 20-Nov-13 20-Nov-13 20-Nov-13 19-Nov-13 19-Nov-13 20-Nov-13 19-Nov-13 19-Nov-13 23-Nov-13 19-Nov-13 22-Nov-13 21-Nov-13

N N N N N N N N N N N N N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI16-001-SS01-112213 PRI16-002-SS01-112213 PRI16-003-SS01-112013 PRI16-004-SS01-112013 PRI16-005-SS01-112013 PRI16-006-SS01-111913 PRI16-007-SS01-111913 PRI16-008-SS01-112013 PRI16-009-SS01-111913 PRI16-010-SS01-111913 PRI16-011-SS01-112313 PRI16-012-SS01-111913 PRI16-013-SS01-112213 PRI16-014-SS01-112113
Analyte Unit                             

Location ID
Sample Date
Sample Type

Depth
Sample ID

05-SVOCs
1,1'-Biphenyl µg/kg < 170 U < 170 U < 180 U < 180 U < 180 U < 170 U < 180 U < 170 U < 180 U < 170 U < 180 U < 200 U < 190 U < 190 U
1,2,4,5-Tetrachlorobenzene µg/kg < 27 U < 27 U < 29 U < 28 U < 28 U < 26 U < 28 U < 27 U < 28 U < 28 U < 29 U < 32 U < 30 U < 30 U
2,3,4,6-Tetrachlorophenol µg/kg < 86 U < 84 U < 90 U < 88 U < 87 U < 83 U < 88 U < 85 U < 89 U < 87 U < 90 U < 100 U < 93 U < 93 U
2,4,5-Trichlorophenol µg/kg < 87 U < 85 U < 91 U < 89 U < 88 U < 84 U < 90 U < 86 U < 90 U < 88 U < 91 U < 100 U < 94 U < 95 U
2,4,6-Trichlorophenol µg/kg < 88 U < 86 U < 92 U < 90 U < 90 U < 85 U < 91 U < 87 U < 91 U < 89 U < 92 U < 100 U < 95 U < 96 U
2,4,6-Trichlorophenol (SIM Screen) µg/kg < 4.6 UJ < 4.5 UJ < 4.8 U < 4.7 U < 4.7 U < 4.4 U < 4.7 U < 4.6 U < 4.8 U < 4.7 U < 4.8 U < 5.5 U < 5.0 UJ < 5.0 UJ
2,2-Oxybis(1-chloropropane) µg/kg < 83 UJ < 81 U < 87 UJ < 84 UJ < 84 UJ < 80 UJ < 85 UJ < 82 UJ < 85 UJ < 84 UJ < 87 U < 98 UJ < 90 U < 90 U
2,4-Dichlorophenol µg/kg < 93 U < 91 U < 98 U < 95 U < 95 U < 90 U < 96 U < 93 U < 96 U < 94 U < 98 U < 110 U < 100 U < 100 U
2,4-Dimethylphenol µg/kg < 180 U < 170 U < 180 U < 180 U < 180 U < 170 U < 180 U < 170 U < 180 U < 180 U < 180 U < 210 U < 190 U < 190 U
2,4-Dinitrophenol µg/kg < 220 U < 220 U < 240 U < 230 U < 230 U < 220 U < 230 U < 220 U < 230 U < 230 U < 230 U < 270 U < 240 U < 240 U
2,4-Dinitrotoluene µg/kg < 93 U < 91 U < 98 U < 95 U < 95 U < 90 U < 96 U < 93 U < 96 U < 94 U < 98 U < 110 U < 100 U < 100 U
2,6-Dinitrotoluene µg/kg < 100 U < 100 U < 110 U < 110 U < 110 U < 100 U < 110 U < 100 U < 110 U < 100 U < 110 U < 120 U < 110 U < 110 U
2-Chloronaphthalene µg/kg < 85 U < 83 U < 89 U < 86 U < 86 U < 82 U < 87 U < 84 U < 88 U < 86 U < 89 U < 100 U < 92 U < 92 U
2-Chlorophenol µg/kg < 92 U < 90 U < 97 U < 94 U < 94 U < 89 U < 95 U < 92 U < 95 U < 93 U < 97 U < 110 U < 100 U < 100 U
2-Methylphenol µg/kg < 61 U < 59 U < 64 U < 62 U < 62 U < 58 U < 63 U < 60 U < 63 U < 61 U < 64 U < 72 U < 66 U < 66 U
2-Nitroaniline µg/kg < 88 U < 86 U < 92 U < 90 U < 90 U < 85 U < 91 U < 87 U < 91 U < 89 U < 92 U < 100 U < 95 U < 96 U
2-Nitrophenol µg/kg < 86 U < 84 U < 90 U < 88 U < 87 U < 83 U < 88 U < 85 U < 89 U < 87 U < 90 U < 100 U < 93 U < 93 U
3,3'-Dichlorobenzidine µg/kg < 99 UJ < 96 U < 100 U < 100 U < 100 U < 95 U < 100 U < 98 U < 100 U < 100 U < 100 U < 120 U < 110 U < 110 U
3-Nitroaniline µg/kg < 180 U < 170 U < 180 U < 180 U < 180 U < 170 U < 180 U < 170 U < 180 U < 180 U < 180 U < 210 U < 190 U < 190 U
4,6-Dinitro-2-methylphenol µg/kg < 85 U < 83 U < 89 U < 86 U < 86 U < 82 U < 87 U < 84 U < 88 U < 86 U < 89 U < 100 U < 92 U < 92 U
4-Bromophenyl-phenylether µg/kg < 89 U < 87 U < 94 U < 91 U < 91 U < 86 U < 92 U < 88 U < 92 U < 90 U < 93 U < 110 U < 97 U < 97 U
4-Chloro-3-methylphenol µg/kg < 97 U < 94 U < 100 U < 98 U < 98 U < 93 U < 99 U < 96 U < 99 U < 98 U < 100 U < 110 U < 100 U < 100 U
4-Chloroaniline µg/kg < 61 UJ < 59 UJ < 64 UJ < 62 UJ < 62 UJ < 58 UJ < 63 UJ < 60 UJ < 63 UJ < 61 UJ < 64 UJ < 72 UJ < 66 UJ < 66 UJ
4-Chlorophenyl-phenylether µg/kg < 98 U < 95 U < 100 U < 99 U < 99 U < 94 U < 100 U < 97 U < 100 U < 99 U < 100 U < 120 U < 110 U < 110 U
3 & 4 Methylphenol µg/kg < 350 U < 340 U < 360 U < 350 U < 350 U < 330 U < 360 U < 340 U < 360 U < 350 U < 360 U < 410 U < 380 U < 380 U
4-Nitroaniline µg/kg < 92 U < 90 U < 97 U < 94 U < 94 U < 89 U < 95 U < 92 U < 95 U < 93 U < 97 U < 110 U < 100 U < 100 U
4-Nitrophenol µg/kg < 290 U < 290 U < 310 U < 300 U < 300 U < 280 U < 300 U < 290 U < 300 U < 300 U < 310 U < 350 U < 320 U < 320 U
Acetophenone µg/kg < 26 UJ < 26 UJ < 28 U < 27 U < 27 U < 25 U < 27 U < 26 U < 27 U < 27 U < 27 U < 31 U < 28 UJ < 28 UJ
Benzaldehyde µg/kg < 170 U < 170 U < 180 U < 180 U < 180 U < 170 U < 180 U < 170 U < 180 U < 170 U < 180 U < 200 U < 190 U < 190 U
Benzylbutylphthalate µg/kg < 100 U < 97 U < 100 U < 100 U < 100 U < 96 U < 100 U < 99 U < 100 U < 100 U < 100 U < 120 U < 110 U < 110 U
Bis(2-chloroethoxy)methane µg/kg < 92 U < 90 U < 97 U < 94 U < 94 U < 89 U < 95 U < 92 U < 95 U < 93 U < 97 U < 110 U < 100 U < 100 U
bis(2-Chloroethyl) ether µg/kg < 85 U < 83 U < 89 U < 86 U < 86 U < 82 U < 87 U < 84 U < 88 U < 86 U < 89 U < 100 U < 92 U < 92 U
Bis(2-ethylhexyl)phthalate µg/kg < 100 U < 100 U < 110 U < 100 U < 100 U < 99 U < 110 U < 100 U < 110 U < 100 U < 110 U < 120 U < 110 U < 110 U
Carbazole µg/kg < 100 U < 97 U < 100 U < 100 U < 100 U < 96 U < 100 U < 99 U < 100 U < 100 U < 100 U < 120 U < 110 U < 110 U
Dibenzofuran µg/kg < 90 U < 88 U < 95 U < 92 U < 92 U < 87 U < 93 U < 90 U < 93 U < 91 U < 94 U < 110 U < 98 U < 98 U
Diethyl phthalate µg/kg < 95 U < 92 U < 99 U < 96 U < 96 U < 91 U < 97 U < 94 U < 97 U < 95 U < 99 U < 110 U < 100 U < 100 U
Dimethylphthalate µg/kg < 91 U < 89 U < 96 U < 93 U < 93 U < 88 U < 94 U < 91 U < 94 U < 92 U < 95 U < 110 U < 99 U < 99 U
Di-n-butylphthalate µg/kg < 100 U < 99 U < 110 U < 100 U < 100 U < 98 U < 100 U < 100 U < 100 U < 100 U < 110 U < 120 U < 110 U < 110 U
Di-n-octylphthalate µg/kg < 100 U < 99 U < 110 U < 100 U < 100 U < 98 U < 100 U < 100 U < 100 U < 100 U < 110 U < 120 U < 110 U < 110 U
Hexachlorobenzene µg/kg < 93 U < 91 U < 98 U < 95 U < 95 U < 90 U < 96 U < 93 U < 96 U < 94 U < 98 U < 110 U < 100 U < 100 U
Hexachlorobenzene (SIM Screen) µg/kg < 2.3 UJ < 2.2 UJ < 2.4 U < 2.3 U < 2.3 U < 2.2 U < 2.4 U < 2.3 U < 2.4 U < 2.3 U < 2.4 U < 2.7 U < 2.5 UJ < 2.5 UJ
Hexachlorobutadiene µg/kg < 86 U < 84 U < 90 U < 88 U < 87 U < 83 U < 88 U < 85 U < 89 U < 87 U < 90 U < 100 U < 93 U < 93 U
Hexachlorobutadiene (SIM Screen) µg/kg < 3.9 UJ < 3.8 UJ < 4.1 U < 3.9 U < 3.9 U < 3.7 U < 4.0 U < 3.9 U < 4.0 U < 3.9 U < 4.1 U < 4.6 U < 4.2 UJ < 4.2 UJ
Hexachlorocyclopentadiene µg/kg < 65 U < 63 U < 68 U < 66 U < 66 U < 62 U < 67 U < 65 U < 67 U < 66 U < 68 U < 77 U < 70 U < 71 U
Hexachloroethane µg/kg < 85 U < 83 U < 89 U < 86 U < 86 U < 82 U < 87 U < 84 U < 88 U < 86 U < 89 U < 100 U < 92 U < 92 U
Isophorone µg/kg < 98 U < 95 U < 100 U < 99 U < 99 U < 94 U < 100 U < 97 U < 100 U < 99 U < 100 U < 120 U < 110 U < 110 U
Nitrobenzene µg/kg < 80 U < 78 U < 84 U < 81 U < 81 U < 76 U < 82 U < 79 U < 82 U < 81 U < 83 U < 94 U < 86 U < 87 U
N-Nitrosodimethylamine µg/kg < 100 U < 98 U < 110 U < 100 U < 100 U < 97 U < 100 U < 100 U < 100 U < 100 U < 110 U < 120 U < 110 U < 110 U
n-Nitrosodimethylamine (SIM Screen) µg/kg < 100 UJ < 98 UJ < 110 U < 100 U < 100 U < 97 U < 100 U < 100 U < 100 U < 100 U < 110 U < 120 U < 110 UJ < 110 UJ
N-Nitroso-di-n-propylamine µg/kg < 88 U < 86 U < 92 U < 90 U < 90 U < 85 U < 91 U < 87 U < 91 U < 89 U < 92 U < 100 U < 95 U < 96 U
N-Nitrosodiphenylamine µg/kg < 90 U < 88 U < 95 U < 92 U < 92 U < 87 U < 93 U < 90 U < 93 U < 91 U < 94 U < 110 U < 98 U < 98 U
Pentachlorophenol µg/kg < 54 UJ < 52 U < 56 U < 54 U < 54 U < 51 U < 55 U < 53 U < 55 U < 54 U < 56 U < 63 U < 58 U < 58 U
Pentachlorophenol (SIM Screen) µg/kg < 25 UJ < 25 UJ < 26 U < 26 U < 26 U < 24 U < 26 U < 25 U < 26 U < 25 U < 26 U < 30 U < 27 UJ < 27 UJ
Phenol µg/kg < 87 U < 85 U < 91 U < 89 U < 88 U < 84 U < 90 U < 86 U < 90 U < 88 U < 91 U < 100 U < 94 U < 95 U

06-PAHs by SIM
2-Methylnaphthalene µg/kg < 0.46 U < 0.47 U 1.4 J < 0.44 U < 0.44 U < 0.41 U < 0.43 U < 0.43 U < 0.45 U 0.55 J < 0.79 U < 0.50 U < 0.50 U < 0.47 U
Acenaphthene µg/kg < 0.50 U < 0.51 U < 0.50 U < 0.49 U < 0.48 U < 0.45 U < 0.47 U < 0.47 U < 0.49 U < 0.48 U < 0.99 U < 0.55 U < 0.55 U < 0.51 U
Acenaphthylene µg/kg < 0.35 U < 0.36 U < 0.35 U < 0.34 U < 0.34 U < 0.32 U < 0.33 U < 0.33 U < 0.35 U < 0.34 U < 0.37 U < 0.39 U < 0.39 U < 0.36 U
Anthracene µg/kg < 0.42 U < 0.43 U < 0.42 U < 0.41 U < 0.40 U < 0.38 U < 0.40 U < 0.39 U < 0.42 U < 0.40 U < 0.44 U < 0.46 U < 0.46 U < 0.43 U
Benzo(a)anthracene µg/kg < 0.32 U < 0.33 U < 0.32 U < 0.31 U < 0.31 U < 0.29 U < 0.31 U < 0.30 U 0.62 J 0.33 J < 0.34 U < 0.35 U < 0.35 U < 0.33 U
Benzo(a)pyrene µg/kg < 0.43 UJ < 0.43 UJ < 0.42 UJ < 0.41 UJ < 0.41 UJ < 0.38 UJ < 0.40 UJ < 0.40 UJ 0.72 J- < 0.41 UJ < 0.44 U < 0.47 UJ < 0.47 UJ < 0.43 UJ
Benzo(b)fluoranthene µg/kg < 0.54 U < 0.55 U < 0.53 U < 0.52 U < 0.51 U < 0.48 U < 0.51 U < 0.50 U 1.4 J < 0.51 U < 0.56 U < 0.59 U < 0.59 U < 0.55 U
Benzo(g,h,i)perylene µg/kg < 1.1 U < 1.1 U < 1.1 U < 1.0 U < 1.0 U < 0.96 U < 1.0 U < 0.99 U < 1.1 U < 1.0 U < 1.1 U < 1.2 U < 1.2 U < 1.1 U
Benzo(k)fluoranthene µg/kg < 0.81 U < 0.82 U < 0.80 U < 0.79 U < 0.77 U < 0.73 U < 0.77 U < 0.75 U 0.85 J < 0.77 U < 0.84 U < 0.89 U < 0.89 U < 0.83 U
Chrysene µg/kg < 0.37 U 0.93 J 1.1 J 0.41 J < 0.35 U < 0.33 U 1.2 J 1.0 J 1.9 J 0.69 J 0.77 J 0.91 J < 0.40 U 0.82 J
Dibenzo(a,h)anthracene µg/kg < 1.3 U < 1.3 U < 1.3 U < 1.2 U < 1.2 U < 1.2 U < 1.2 U < 1.2 U < 1.3 U < 1.2 U < 1.3 U < 1.4 U < 1.4 U < 1.3 U
Fluoranthene µg/kg < 0.31 U < 0.32 U 1.6 J 0.34 J < 0.30 U < 0.28 U 1.0 J 0.76 J 2.0 J 0.92 J 0.65 J 0.91 J < 0.34 U 0.92 J
Fluorene µg/kg < 0.52 U < 0.53 U < 0.52 U < 0.51 U < 0.50 U < 0.47 U < 0.49 U < 0.49 U < 0.52 U < 0.50 U < 0.54 U < 0.57 U < 0.57 U < 0.53 U
Indeno(1,2,3-cd)pyrene µg/kg < 0.51 U < 0.52 U < 0.51 U < 0.50 U < 0.49 U < 0.46 U < 0.48 U < 0.48 U 1.0 J < 0.49 U < 0.53 U < 0.56 U < 0.56 U < 0.52 U
Naphthalene µg/kg < 0.33 U < 0.33 U 4.4 J 0.61 J 0.75 J < 0.29 U 0.84 J 0.70 J 2.0 J 1.3 J 5.8 1.8 J 0.96 J 1.3 J
Phenanthrene µg/kg < 0.37 U 0.83 J 3.0 J 0.46 J 0.78 J < 0.34 U 1.2 J 0.98 J 2.2 J 1.5 J < 1.2 U 1.2 J 1.0 J 1.5 J
Pyrene µg/kg < 0.37 U < 0.38 U 1.3 J < 0.36 U < 0.36 U < 0.34 U 0.97 J 0.70 J 1.9 J 0.79 J 0.44 J 0.84 J < 0.41 U 0.84 J
Low Molecular Weight PAH (ND=0) µg/kg < 0.52 U 0.83 8.8 1.1 1.5 < 0.47 U 2.0 1.7 4.2 3.4 5.8 3.0 2.0 2.8 
Low Molecular Weight PAH (ND=1/2DL) µg/kg < 1.5 U 2.1 9.7 2.2 2.6 < 1.3 U 3.1 2.7 5.3 4.2 8.0 4.2 3.2 4.0 
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Table I-10
Analytical Results for Solids Samples - 
PRI-16 Lakeside Mountains Buffer Area
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

PRI16-001 PRI16-002 PRI16-003 PRI16-004 PRI16-005 PRI16-006 PRI16-007 PRI16-008 PRI16-009 PRI16-010 PRI16-011 PRI16-012 PRI16-013 PRI16-014
22-Nov-13 22-Nov-13 20-Nov-13 20-Nov-13 20-Nov-13 19-Nov-13 19-Nov-13 20-Nov-13 19-Nov-13 19-Nov-13 23-Nov-13 19-Nov-13 22-Nov-13 21-Nov-13

N N N N N N N N N N N N N N
0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in 0 - 2 in

PRI16-001-SS01-112213 PRI16-002-SS01-112213 PRI16-003-SS01-112013 PRI16-004-SS01-112013 PRI16-005-SS01-112013 PRI16-006-SS01-111913 PRI16-007-SS01-111913 PRI16-008-SS01-112013 PRI16-009-SS01-111913 PRI16-010-SS01-111913 PRI16-011-SS01-112313 PRI16-012-SS01-111913 PRI16-013-SS01-112213 PRI16-014-SS01-112113
Analyte Unit                             

Location ID
Sample Date
Sample Type

Depth
Sample ID

High Molecular Weight PAH (ND=0) µg/kg < 1.3 U 0.93 4.0 0.75 < 1.2 U < 1.2 U 3.2 2.5 10 2.7 1.9 2.7 < 1.4 U 2.6 
High Molecular Weight PAH (ND=1/2DL) µg/kg < 3.0 U 3.8 6.5 3.3 < 2.9 U < 2.7 U 5.5 4.8 12 4.9 4.4 5.4 < 3.3 U 5.1 

08-General Chemistry Parameters for Solids 
Perchlorate µg/kg < 21 U < 21 U < 21 U < 21 U < 21 U < 20 U < 21 U < 21 U < 22 U < 20 U < 24 U < 22 U < 22 U
Total Organic Carbon g/kg 11 11 36 14 4.7 7.1 14 15 54 13 10 28 12 13 
pH pH units 8.05 8.07 7.40 8.14 7.52 8.16 8.04 7.02 7.96 7.71 8.28 8.02 7.78 7.76 
Cyanide, Total mg/kg 0.30 J < 0.21 U 0.28 J < 0.22 U < 0.21 U < 0.21 U < 0.21 U < 0.22 U 0.46 J < 0.22 U < 0.22 U 0.36 J < 0.23 U < 0.23 U

Notes:
< = Compound not detected. Reportable detection limit shown. PAH = Polycyclic aromatic hydrocarbon
µg/kg = micrograms per kilogram PCB = Polychlorinated biphenyl 
Empty cells = Not analyzed PeCDD = Pentachlorodibenzo-p-dioxin
g/kg = grams per kilogram PeCDF = Pentachlorodienzofuran
HpCDD = Heptachlorodibenzo-p-dioxin pg/g = picogram per gram (1 pg/g = 0.001 µg/kg)
HpCDF = Heptachlorodibenzofuran pH units = pH units
HxCDD = Hexachlorodibenzo-p-dioxin SIM = Selected ion monitoring 
HxCDF = Hexachlorodienzofuran SVOC = Semi-volatile organic compound
in = inches TCDD = Tetrachlorodibenzodioxin
mg/kg = milligrams per kilogram TCDF = Tetrachlorodienzofuran
N = Normal Environmental Sample TEQ = Toxicity equivalence 
OCDD = Octachlorodibenzo-p-dioxin VOC = Volatile organic compound
OCDF = Octachlorodienzofuran

Qualifiers - Organic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.
J+ = The result is an estimated quantity, biased high. The associated numerical value is the approximate concentration of the analyte in the sample.
J- = The result is an estimated quantity, biased low. The associated numerical value is the approximate concentration of the analyte in the sample.
U = Compound was analyzed for, but not detected. The associated numerical value is the reporting limit.
UJ = The nondetected analyte was qualified as estimated at the sample quantitation limit. The reported sample quantitation limit is approximate and may be inaccurate or imprecise
UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration.
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

MW-20A MW-20A MW-20B MW-20B PZ-6 PZ-6 PZ-16 PZ-16 PZ-18 PZ-18 PZ-22 PZ-22 MW-13A MW-13A MW-13B MW-13B PZ-1
31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14

N N N N N N N N N N N N N N N N N
MW-20A-01-013114 MW-20A-01-013114-FF MW-20B-01-013114 MW-20B-01-013114-FF PZ-06-01-013114 PZ-06-01-013114-FF PZ-16-01-020314 PZ-16-01-020314-FF PZ-18-01-020314 PZ-18-01-020314-FF PZ-22-01-020314 PZ-22-01-020314-FF MW-13A-01-020414 MW-13A-01-020414-FF MW-13B-01-020414 MW-13B-01-020414-FF PZ-01-01-020414

Analyte Unit                                   
01-Dioxins and Furans

2,3,7,8-TCDD pg/l < 0.27 U < 0.26 U < 0.31 U < 0.31 U < 0.31 U < 0.39 U < 0.32 U < 0.34 U < 0.29 U
1,2,3,7,8-PeCDD pg/l < 0.40 U < 0.42 U < 0.45 U < 0.39 U < 0.35 U < 0.48 U < 0.59 U < 0.50 U < 0.37 U
1,2,3,4,7,8-HxCDD pg/l < 0.33 U < 0.29 U < 0.32 U < 0.25 U < 0.29 U < 0.28 U < 0.49 U < 0.26 U < 0.30 U
1,2,3,6,7,8-HxCDD pg/l < 0.23 U < 0.20 U < 0.23 U < 0.18 U < 0.20 U < 0.20 U < 0.35 U < 0.19 U < 0.21 U
1,2,3,7,8,9-HxCDD pg/l < 0.24 U < 0.21 U < 0.24 U < 0.19 U < 0.21 U < 0.21 U < 0.36 U < 0.19 U < 0.22 U
1,2,3,4,6,7,8-HpCDD pg/l < 0.39 U < 0.33 U < 0.29 U < 0.36 U < 0.31 U < 0.26 U < 0.30 U < 0.32 U < 0.26 U
OCDD pg/l < 0.39 U < 0.88 UQ < 1.2 UQ < 0.35 U < 0.34 U < 1.4 UQ < 1.7 U < 1.1 UQ < 0.47 UQ
2,3,7,8-TCDF pg/l < 0.20 U < 0.21 U < 0.94 UQ < 0.19 U < 0.20 U < 0.26 U < 0.28 U < 0.24 U < 0.24 U
1,2,3,7,8-PeCDF pg/l < 0.21 U < 0.25 U < 0.32 U < 0.24 U < 0.25 U < 0.25 U < 0.34 U < 0.25 U < 0.24 U
2,3,4,7,8-PeCDF pg/l < 0.21 U < 0.26 U < 0.34 U < 0.25 U < 0.26 U < 0.27 U < 0.35 U < 0.26 U < 0.25 U
1,2,3,4,7,8-HxCDF pg/l < 0.23 U < 0.63 UQ < 0.32 U < 0.20 U < 0.19 U < 0.25 U < 0.90 U < 1.3 UQ < 0.24 U
1,2,3,6,7,8-HxCDF pg/l < 0.17 U < 0.26 U < 0.24 U < 0.15 U < 0.14 U < 0.18 U < 0.26 U < 0.18 U < 0.18 U
1,2,3,7,8,9-HxCDF pg/l < 0.22 U < 0.22 U < 0.31 U < 0.19 U < 0.18 U < 0.24 U < 0.34 U < 0.23 U < 0.23 U
2,3,4,6,7,8-HxCDF pg/l < 0.20 U < 0.20 U < 0.28 U < 0.17 U < 0.16 U < 0.21 U < 0.31 U < 0.21 U < 0.21 U
1,2,3,4,6,7,8-HpCDF pg/l < 0.19 U 1.7 J < 3.9 UQ 1.2 J < 1.2 UQ < 0.79 UQ < 4.7 U < 4.5 UQ < 0.82 UQ
1,2,3,4,7,8,9-HpCDF pg/l < 0.22 U < 0.26 U < 0.38 U < 0.23 U < 0.22 U < 0.19 U < 1.1 U < 0.25 U < 0.22 U
OCDF pg/l 0.67 J 1.6 J < 18 UQ 1.6 J 6.5 J < 4.2 UQ < 66 U < 5.3 UQ < 3.6 U
Calculated TEQ (ND=0), Mammalian pg/l 0.00020 0.018 0.00018 0.012 0.002 < 0.0013 U 0.000027 < 0.0016 U < 0.00021 U
Calculated TEQ (ND=1/2 DL), Mammalian pg/l 0.76 0.76 0.84 0.74 0.64 < 0.78 U 0.84 < 0.73 U < 0.78 U
Calculated TEQ (ND=0), Avian pg/l 0.000067 0.017 0.000060 0.012 0.00068 < 600 U 0.0000091 < 680 U < 560 U
Calculated TEQ (ND=1/2 DL), Avian pg/l 320 310 320 330 320 < 300 U 320 < 340 U < 280 U

02-PCBs
PCB-81 pg/l < 3.9 U < 4.5 U < 3.5 U < 4.8 U < 4.3 U < 3.7 U < 2.1 U < 2.2 U < 4.1 U
PCB-77 pg/l < 4.1 U < 4.8 U < 3.8 U < 5.2 U < 4.7 U < 3.9 U < 2.1 U < 2.3 U < 4.3 U
PCB-105 pg/l < 3.3 U < 2.9 U < 3.1 U < 3.0 U < 2.0 U < 2.3 U < 2.1 U < 1.7 U < 3.2 U
PCB-114 pg/l < 3.0 U < 2.7 U < 2.8 U < 2.8 U < 1.9 U < 2.1 U < 2.0 U < 1.6 U < 2.9 U
PCB-118 pg/l < 2.8 U 3.2 J 6.0 J < 2.6 U 2.5 J < 2.0 U < 3.9 UQ < 2.3 UQ < 2.7 U
PCB-123 pg/l < 2.9 U < 2.6 U < 2.7 U < 2.6 U < 1.8 U < 2.0 U < 2.0 U < 1.6 U < 2.8 U
PCB-126 pg/l < 4.4 U < 3.7 U < 3.9 U < 3.9 U < 2.6 U < 3.0 U < 2.3 U < 1.9 U < 4.5 U
PCB-156 & 157 pg/l < 3.8 U < 3.3 U < 2.3 U < 3.9 U < 2.6 U < 2.9 U < 1.1 UQ < 0.42 U < 4.1 U
PCB-167 pg/l < 2.7 U < 2.3 U < 1.7 U < 2.8 U < 1.9 U < 2.2 U 0.91 J < 0.26 U < 2.8 U
PCB-169 pg/l < 4.6 U < 3.7 U < 2.6 U < 4.4 U < 3.0 U < 3.4 U < 0.35 U < 0.33 U < 5.3 U
PCB-189 pg/l < 5.2 U < 5.9 U < 3.1 U < 4.4 U < 6.8 U < 4.1 U < 0.50 U < 0.43 U < 7.1 U
Monochlorobiphenyls, Total pg/l 5.6 J < 1.2 U 210 J < 1.3 U < 1.2 U < 1.1 U 1,800 J 2,300 < 2.6 U
Dichlorobiphenyls, Total pg/l < 13 U < 11 U 99 J < 18 U < 10 U < 17 U 1,500 J 1,100 J < 46 U
Trichlorobiphenyls, Total pg/l < 4.0 U 23 J 22 J < 5.4 U < 5.2 U < 5.5 U 280 J 210 J < 6.9 U
Tetrachlorobiphenyls, Total pg/l 120 J 110 J 98 J 48 J 65 J 14 J 350 J 520 J 39 J
Pentachlorobiphenyls, Total pg/l 3.2 J 19 J 53 J 4.3 J 16 J 3.7 J 71 J 37 J 14 J
Hexachlorobiphenyls, Total pg/l < 4.6 U 16 J 46 J < 6.0 U 2.8 J < 3.4 U 14 J 3.2 J 10 J
Heptachlorobiphenyls, Total pg/l < 5.2 U 33 J 25 J < 4.4 U 2.0 J < 4.1 U 5.8 J 13 J < 7.1 U
Octachlorobiphenyls, Total pg/l < 3.5 U < 4.1 U 73 J < 3.9 U < 4.1 U < 2.7 U 25 J 1.2 J < 4.3 U
Nonachlorobiphenyls, Total pg/l < 4.3 U < 4.4 U 480 J < 3.3 U < 5.1 U < 3.1 U 64 J 5.8 J < 5.8 U
Decachlorobiphenyl (PCB-209) pg/l 3.3 J 4.0 2,400 22 92 J 51 J 2,500 140 J < 33 U
Total PCBs pg/l 130 J 210 J 3,500 74 J 180 J 68 J 6,700 4,300 96 J

03- Metals
Total Aluminum mg/L < 0.050 U < 0.25 U < 0.050 U < 0.050 U < 0.050 U < 0.06 U 6.3 5.4 < 0.050 U
Dissolved Aluminum mg/L < 0.050 U < 0.25 U < 0.050 U < 0.050 U < 0.050 U < 0.050 U 6.1 5.6 
Total Antimony mg/L 0.00080 J < 0.0020 U 0.0020 J 0.0012 J 0.00093 J 0.0014 J 0.0013 J 0.00090 J 0.0086 
Dissolved Antimony mg/L 0.00092 J < 0.0020 U 0.0019 J 0.00056 J 0.00074 J 0.0014 J 0.00098 J 0.00075 J
Total Arsenic mg/L 0.050 0.037 0.030 0.055 0.019 0.069 0.014 0.030 0.13 
Dissolved Arsenic mg/L 0.048 0.035 0.028 0.054 0.017 0.064 0.015 0.028 
Total Barium mg/L 0.23 1.9 0.24 0.095 0.046 0.020 0.19 0.35 0.018 
Dissolved Barium mg/L 0.23 2.1 0.24 0.098 0.055 0.017 0.18 0.33 
Total Beryllium mg/L < 0.00020 UJ < 0.0010 UJ < 0.00020 UJ 0.00062 J- < 0.00020 UJ < 0.00020 UJ 0.0022 J- 0.0025 J- < 0.00020 UJ
Dissolved Beryllium mg/L < 0.00020 U < 0.0010 U < 0.00020 U < 0.00020 U < 0.00020 U < 0.00020 U 0.0025 0.0025 
Total Cadmium mg/L < 0.0010 UJ < 0.0050 UJ < 0.0010 UJ 0.0010 J- < 0.0010 UJ < 0.0010 UJ 0.0046 J- 0.0019 J- 0.0026 J-
Dissolved Cadmium mg/L < 0.0010 UJ < 0.0050 UJ < 0.0010 UJ < 0.0010 UJ < 0.0010 UJ < 0.0010 UJ 0.0046 J- 0.0015 J-
Total Calcium mg/L 6,300 50,000 9,400 6,900 1,900 620 7,900 7,500 590 
Dissolved Calcium mg/L 6,300 48,000 9,600 6,900 1,800 770 7,600 7,300 
Total Chromium mg/L < 0.0020 UJ < 0.010 UJ < 0.0020 UJ < 0.0020 UJ < 0.0020 UJ < 0.0020 UJ 0.0052 J- < 0.0020 UJ < 0.0020 UJ
Dissolved Chromium mg/L < 0.0020 U < 0.010 U < 0.0020 U < 0.0020 U < 0.0020 U 0.0021 J < 0.0020 U < 0.0020 U
Chromium, Hexavalent µg/L 0.231 J < 0.073 U 0.129 J 0.158 J 0.400 J 0.379 J 0.490 J 0.377 J < 0.077 U
Total Cobalt mg/L 0.011 J- < 0.0060 UJ < 0.0012 UJ 0.017 J- < 0.0012 UJ 0.023 J- 0.098 J- 0.047 J- 0.022 J-
Dissolved Cobalt mg/L 0.011 J- < 0.0060 UJ < 0.0012 UJ 0.016 J- < 0.0012 UJ 0.021 J- 0.098 J- 0.052 J-
Total Copper mg/L < 0.0020 UJ < 0.010 UJ < 0.0020 UJ < 0.0020 UJ < 0.0020 UJ 0.0023 J- 0.053 J- < 0.0020 UJ 0.0067 J-
Dissolved Copper mg/L < 0.0020 UJ < 0.010 UJ < 0.0020 UJ < 0.0020 UJ < 0.0020 UJ 0.0020 J- 0.047 J- < 0.0020 UJ
Total Iron mg/L 680 J- 78 J- 1.5 J- 1.5 J- 2.8 J- 0.75 J- 32 J- 67 J- 1.7 J-
Dissolved Iron mg/L 670 J- 82 J- 1.4 1.5 2.3 0.69 31 J- 69 J-
Total Lead mg/L < 0.0012 UJ < 0.0060 UJ < 0.0012 UJ < 0.0012 UJ < 0.0012 UJ < 0.0012 UJ < 0.0012 UJ < 0.0012 UJ 0.051 J-
Dissolved Lead mg/L < 0.0012 UJ < 0.0060 UJ < 0.0012 UJ < 0.0012 UJ < 0.0012 UJ < 0.0012 UJ < 0.0012 UJ < 0.0012 UJ
Total Magnesium mg/L 10,000 24,000 7,400 5,100 4,900 19,000 3,400 4,100 51,000 
Dissolved Magnesium mg/L 10,000 22,000 7,500 4,900 4,700 22,000 3,200 3,800 
Total Manganese mg/L 4.4 11 1.2 8.3 0.81 5.4 11 8.0 4.9 
Dissolved Manganese mg/L 4.1 12 1.2 8.1 0.78 5.5 11 8.2 
Total Mercury mg/L < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U

Location ID
Sample Date
Sample Type

Sample ID
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/l
1,2,3,7,8-PeCDD pg/l
1,2,3,4,7,8-HxCDD pg/l
1,2,3,6,7,8-HxCDD pg/l
1,2,3,7,8,9-HxCDD pg/l
1,2,3,4,6,7,8-HpCDD pg/l
OCDD pg/l
2,3,7,8-TCDF pg/l
1,2,3,7,8-PeCDF pg/l
2,3,4,7,8-PeCDF pg/l
1,2,3,4,7,8-HxCDF pg/l
1,2,3,6,7,8-HxCDF pg/l
1,2,3,7,8,9-HxCDF pg/l
2,3,4,6,7,8-HxCDF pg/l
1,2,3,4,6,7,8-HpCDF pg/l
1,2,3,4,7,8,9-HpCDF pg/l
OCDF pg/l
Calculated TEQ (ND=0), Mammalian pg/l
Calculated TEQ (ND=1/2 DL), Mammalian pg/l
Calculated TEQ (ND=0), Avian pg/l
Calculated TEQ (ND=1/2 DL), Avian pg/l

02-PCBs
PCB-81 pg/l
PCB-77 pg/l
PCB-105 pg/l
PCB-114 pg/l
PCB-118 pg/l
PCB-123 pg/l
PCB-126 pg/l
PCB-156 & 157 pg/l
PCB-167 pg/l
PCB-169 pg/l
PCB-189 pg/l
Monochlorobiphenyls, Total pg/l
Dichlorobiphenyls, Total pg/l
Trichlorobiphenyls, Total pg/l
Tetrachlorobiphenyls, Total pg/l
Pentachlorobiphenyls, Total pg/l
Hexachlorobiphenyls, Total pg/l
Heptachlorobiphenyls, Total pg/l
Octachlorobiphenyls, Total pg/l
Nonachlorobiphenyls, Total pg/l
Decachlorobiphenyl (PCB-209) pg/l
Total PCBs pg/l

03- Metals
Total Aluminum mg/L
Dissolved Aluminum mg/L
Total Antimony mg/L
Dissolved Antimony mg/L
Total Arsenic mg/L
Dissolved Arsenic mg/L
Total Barium mg/L
Dissolved Barium mg/L
Total Beryllium mg/L
Dissolved Beryllium mg/L
Total Cadmium mg/L
Dissolved Cadmium mg/L
Total Calcium mg/L
Dissolved Calcium mg/L
Total Chromium mg/L
Dissolved Chromium mg/L
Chromium, Hexavalent µg/L
Total Cobalt mg/L
Dissolved Cobalt mg/L
Total Copper mg/L
Dissolved Copper mg/L
Total Iron mg/L
Dissolved Iron mg/L
Total Lead mg/L
Dissolved Lead mg/L
Total Magnesium mg/L
Dissolved Magnesium mg/L
Total Manganese mg/L
Dissolved Manganese mg/L
Total Mercury mg/L

Location ID
Sample Date
Sample Type

Sample ID

PZ-1 PZ-10 PZ-10 PZ-12 PZ-12 MW-14 MW-14 MW-15A MW-15A MW-15B MW-15B MW-17 MW-17 MW-4A MW-4A PZ-26 PZ-26 PZ-8
04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14

N N N N N N N N N N N N N N N N N N
PZ-01-01-020414-FF PZ-10-01-020414 PZ-10-01-020414-FF PZ-12-01-020414 PZ-12-01-020414-FF MW-14-01-020514 MW-14-01-020514-FFMW-15A-01-020514MW-15A-01-020514-FFMW-15B-01-020514MW-15B-01-020514-FF MW-17-01-020514 MW-17-01-020514-FF MW-4A-01-020514 MW-4A-01-020514-FF PZ-26-01-020514 PZ-26-01-020514-FF PZ-08-01-020514

                                    

< 0.30 U < 0.40 U < 0.42 U < 0.38 U < 0.33 U < 0.33 U < 0.36 U < 0.44 U < 0.36 U
< 0.42 U < 0.36 U < 0.77 U < 0.50 U < 0.46 U < 0.43 U < 0.45 U < 0.93 U < 0.49 U
< 0.25 U < 0.33 U < 0.30 U < 0.33 U < 0.33 U < 0.26 U < 0.29 U < 0.41 U < 0.31 U
< 0.17 U < 0.23 U < 0.29 U < 0.23 U < 0.23 U < 0.18 U < 0.20 U < 0.40 U < 0.22 U
< 0.18 U < 0.24 U 0.69 J < 0.24 U < 0.24 U < 0.19 U < 0.21 U < 0.52 U < 0.23 U
< 0.36 U < 1.9 UQ 1.3 J < 0.32 U < 0.34 U < 0.32 U < 0.28 U < 0.95 UQ < 0.33 U

< 0.74 UQ 15 J < 3.5 U < 1.2 UQ < 0.38 U < 1.7 U < 0.82 U < 3 U < 1.7 UQ
< 0.20 U < 0.23 U < 0.33 U < 0.33 U < 0.28 U < 0.24 U < 0.28 U < 1.2 UQ < 0.36 U
< 0.21 U < 0.25 U < 0.54 U < 0.32 U < 0.30 U < 0.29 U < 0.30 U < 0.62 U < 0.34 U
< 0.22 U < 0.26 U < 0.59 U < 0.33 U < 0.31 U < 0.31 U < 0.31 U < 0.68 U < 0.36 U
< 0.20 U < 1.5 UQ < 0.61 UQ < 0.28 U < 0.24 U < 0.43 UQ < 0.24 U 1.2 J < 0.31 U
< 0.15 U 0.67 J 0.74 J < 0.21 U < 0.18 U < 0.15 U < 0.18 U < 0.66 UQ < 0.23 U
< 0.19 U < 0.22 U 0.78 J < 0.27 U < 0.23 U < 0.19 U < 0.23 U 1.2 J < 0.30 U
< 0.17 U < 0.20 U < 0.4 UQ < 0.24 U < 0.21 U < 0.17 U < 0.21 U < 0.30 U < 0.27 U
< 0.17 U < 5.3 U 1.2 J < 0.61 UQ < 0.63 UQ < 0.36 UQ < 0.23 U 3.2 J < 0.65 UQ
< 0.20 U < 1.1 U < 0.61 UQ < 0.25 U < 0.25 U < 0.20 U < 0.27 U < 1.3 UQ < 0.25 U
< 0.53 U < 19 U 4.8 J < 2.9 U < 5.7 U < 0.52 U < 2 UQ 40 J < 2.1 UQ
0.000093 0.072 0.30 < 0.42 U < 0.0017 < 0.00013 U 0.00017 0.28 0.00014 

0.72 0.84 1.2 < 0.88 U < 0.73 < 0.57 U 0.66 1.4 0.87 
0.000031 0.069 0.24 < 710 U < 670 < 620 U 0.000057 0.28 0.000047 

320 320 340 < 360 U < 340 < 310 U 330 330 330 

< 3.1 U < 3.5 U < 2.3 U < 2.9 U < 2.4 U < 0.92 U < 1.6 U < 4.2 U < 3.3 U
< 3.3 U < 3.5 U < 2.2 U < 3.3 U < 2.3 U < 0.90 U < 1.7 U < 4.1 U < 3.6 U
< 2.8 U < 2.8 U < 1.9 U < 3.0 U < 2.8 U < 2.3 UQ < 1.8 U 3.8 J < 3.0 U
< 2.5 U < 2.7 U < 1.8 U < 2.5 U < 2.8 U < 0.66 U < 1.7 U < 2.6 U < 2.7 U

3.1 J 7.1 J 5.8 J < 2.4 U < 2.7 UQ < 4.4 UQ 5.7 J 6.9 J 4.7 J
< 2.4 U < 2.7 U < 1.8 U < 2.3 U < 2.7 U < 0.64 U < 1.7 U < 2.5 U < 2.5 U
< 3.8 U < 3.0 U < 2.0 U < 4.2 U < 3.1 U < 0.75 U < 2.0 U < 2.9 U < 4.3 U
< 2.6 U < 0.77 UQ 2.2 J < 3.1 U < 1.5 UQ < 0.39 U < 0.95 UQ 1.3 J < 3.0 U
< 1.9 U 0.66 J < 0.32 U < 2.4 U < 0.59 U < 0.24 U < 0.62 UQ 0.83 J < 2.2 U
< 3.4 U < 0.30 U 1.9 J < 3.8 U < 1.3 UQ < 0.31 U < 0.44 U < 0.50 U < 3.5 U
< 4.1 U < 0.38 U < 1.4 UQ < 4.0 U < 0.46 U < 0.36 U < 0.46 U < 0.68 U < 4.3 U

170 J 3,900 2,800 4,000 10,000 8.5 J 550 J 13,000 1,900 
< 24 U 9,900 780 J 2,100 3,600 16 J 1,800 J 17,000 J- 400 J

17 J 630 J 350 J 84 J 65 J 6.4 J 300 J 3,400 < 73 U
110 J 800 J 300 J 320 J 170 J 61 J 290 J 2,100 510 J
30 J 150 J 24 J 52 J 19 J 28 J 210 J 170 J 44 J
8.0 J 13 J 15 J < 3.8 U 12 J 11 J 27 J 25 J 3.9 J

< 4.1 U 24 J 18 J < 4.0 U < 4.0 U 1.3 J 5.4 J 290 J < 4.3 U
< 3.2 U 5.7 J < 0.45 U < 3.5 U < 16 U < 0.28 U 7.8 J 14 J < 3.4 U
< 4.0 U 8.3 J < 0.54 U < 4.3 U 7.2 J 2.0 J 19 J 32 J < 4.1 U

7.2 89 J 50 J 87 J < 150 U < 19 U 290 1,500 J+ 22 
340 J 15,000 4,400 6,700 14,000 150 J 3,500 38,000 2,900 

0.051 J 3.6 0.19 1.5 6.2 < 0.050 U < 0.050 U 0.70 0.056 J
< 0.050 U < 0.050 U 3.6 0.20 1.1 6.0 < 0.050 U < 0.050 U 0.63 

< 0.00040 U 0.00085 J 0.00097 J 0.00090 J 0.00078 J < 0.00040 U 0.00065 J 0.00089 J 0.00070 J
0.0090 < 0.00040 U 0.00076 J 0.0010 J 0.00091 J 0.00073 J < 0.00040 U 0.00054 J 0.00097 J

0.053 0.049 0.025 0.020 0.042 0.028 0.046 0.062 0.13 
0.13 0.053 0.046 0.024 0.020 0.043 0.026 0.046 0.056 

0.11 0.21 0.33 0.23 0.33 0.072 0.54 0.25 0.16 
0.018 0.11 0.20 0.32 0.22 0.32 0.069 0.54 0.24 

0.00039 J- 0.0023 J- < 0.00095 U < 0.00045 U 0.0025 < 0.00020 U < 0.00020 U 0.00078 J < 0.001 U
< 0.00020 U 0.00037 J 0.0018 J 0.00085 J 0.00076 J 0.0021 < 0.00020 U < 0.00020 U 0.00085 J

< 0.0010 UJ < 0.0010 UJ < 0.0010 U 0.0047 < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U
0.0025 J- < 0.0010 UJ < 0.0010 UJ < 0.0010 U 0.0040 < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U

7,000 7,600 8,800 7,300 7,500 1,100 6,300 7,500 6,800 
470 7,800 7,700 8,500 7,100 7,400 1,300 6,200 8,300 

< 0.0020 UJ < 0.0020 UJ < 0.0020 U < 0.0020 U 0.0029 J < 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U
< 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U 0.0027 J < 0.0020 U < 0.0020 U < 0.0020 U

0.159 J 0.251 J 0.543 J- 0.558 0.634 < 0.287 U < 0.051 U < 0.279 UJ 0.671 
0.028 J- 0.081 J- 0.073 0.14 0.085 < 0.0012 U 0.056 0.034 0.065 

0.022 J- 0.029 J- 0.081 J- 0.070 0.13 0.084 < 0.0012 U 0.060 0.032 
< 0.0020 UJ < 0.0020 UJ < 0.0020 U 0.030 0.0035 J < 0.0020 U 0.0044 < 0.0020 U 0.0027 J

0.0064 J- 0.0021 J- < 0.0020 UJ 0.0025 J 0.042 < 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U
240 J- 160 J- 60 27 93 1.5 170 290 83 

1.6 240 J- 160 J- 59 27 91 1.6 160 290 
< 0.0012 UJ < 0.0012 UJ < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U

0.051 J- < 0.0012 UJ < 0.0012 UJ < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U
3,800 3,400 3,900 3,100 3,500 10,000 3,200 3,600 2,900 

38,000 4,200 3,300 3,800 3,000 3,400 13,000 3,100 4,100 
16 12 11 16 11 1.6 5.0 15 9.5 

4.9 16 12 10 16 11 1.6 5.2 14 
< 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U 0.00053 < 0.00010 U < 0.00010 U < 0.00010 U
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/l
1,2,3,7,8-PeCDD pg/l
1,2,3,4,7,8-HxCDD pg/l
1,2,3,6,7,8-HxCDD pg/l
1,2,3,7,8,9-HxCDD pg/l
1,2,3,4,6,7,8-HpCDD pg/l
OCDD pg/l
2,3,7,8-TCDF pg/l
1,2,3,7,8-PeCDF pg/l
2,3,4,7,8-PeCDF pg/l
1,2,3,4,7,8-HxCDF pg/l
1,2,3,6,7,8-HxCDF pg/l
1,2,3,7,8,9-HxCDF pg/l
2,3,4,6,7,8-HxCDF pg/l
1,2,3,4,6,7,8-HpCDF pg/l
1,2,3,4,7,8,9-HpCDF pg/l
OCDF pg/l
Calculated TEQ (ND=0), Mammalian pg/l
Calculated TEQ (ND=1/2 DL), Mammalian pg/l
Calculated TEQ (ND=0), Avian pg/l
Calculated TEQ (ND=1/2 DL), Avian pg/l

02-PCBs
PCB-81 pg/l
PCB-77 pg/l
PCB-105 pg/l
PCB-114 pg/l
PCB-118 pg/l
PCB-123 pg/l
PCB-126 pg/l
PCB-156 & 157 pg/l
PCB-167 pg/l
PCB-169 pg/l
PCB-189 pg/l
Monochlorobiphenyls, Total pg/l
Dichlorobiphenyls, Total pg/l
Trichlorobiphenyls, Total pg/l
Tetrachlorobiphenyls, Total pg/l
Pentachlorobiphenyls, Total pg/l
Hexachlorobiphenyls, Total pg/l
Heptachlorobiphenyls, Total pg/l
Octachlorobiphenyls, Total pg/l
Nonachlorobiphenyls, Total pg/l
Decachlorobiphenyl (PCB-209) pg/l
Total PCBs pg/l

03- Metals
Total Aluminum mg/L
Dissolved Aluminum mg/L
Total Antimony mg/L
Dissolved Antimony mg/L
Total Arsenic mg/L
Dissolved Arsenic mg/L
Total Barium mg/L
Dissolved Barium mg/L
Total Beryllium mg/L
Dissolved Beryllium mg/L
Total Cadmium mg/L
Dissolved Cadmium mg/L
Total Calcium mg/L
Dissolved Calcium mg/L
Total Chromium mg/L
Dissolved Chromium mg/L
Chromium, Hexavalent µg/L
Total Cobalt mg/L
Dissolved Cobalt mg/L
Total Copper mg/L
Dissolved Copper mg/L
Total Iron mg/L
Dissolved Iron mg/L
Total Lead mg/L
Dissolved Lead mg/L
Total Magnesium mg/L
Dissolved Magnesium mg/L
Total Manganese mg/L
Dissolved Manganese mg/L
Total Mercury mg/L

Location ID
Sample Date
Sample Type

Sample ID

PZ-8 MW-7 MW-7 MW-5A MW-5A MW-6 MW-6 PZ-24 PZ-24 MW-18 MW-18 PZ-4 PZ-4 MW-19A MW-19A
05-Feb-14 06-Feb-14 06-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 13-Feb-14 13-Feb-14 13-Feb-14 13-Feb-14 14-Feb-14 14-Feb-14

N N N N N N N N N N N N N N N
PZ-08-01-020514-FF MW-7-01-020614 MW-7-01-020614-FFMW-5A-01-020714MW-5A-01-020714-FFMW-6-01-020714 MW-6-01-020714-FF PZ-24-01-020714 PZ-24-01-020714-FF MW-18-01-021314 MW-18-01-021314-FF PZ-04-01-021314 PZ-04-01-021314-FF MW-19A-01-021414 MW-19A-01-021414-FF

                              

< 0.47 U < 0.99 U < 0.45 U < 2.0 U < 1.0 U < 0.79 U < 0.97 U
< 0.44 U < 1.7 U < 0.51 U < 4.5 U < 1.7 U < 1.4 U < 3.1 U
< 0.23 U < 0.43 U < 0.30 U < 0.99 U < 0.73 U < 0.58 U < 1.0 U
< 0.16 U < 0.42 U < 0.21 U < 0.96 U < 0.63 U < 0.49 U < 0.75 U
< 0.17 U < 0.75 UQ < 0.22 U < 0.88 U < 1 UQ < 0.48 U < 0.72 U
< 0.44 U < 1.3 UQ 0.45 J < 1.2 U 1.9 J 1.2 J < 0.67 U
< 1.1 U < 6.2 U < 2.3 U < 3.1 U 5.3 J < 4.3 UQ < 2.7 U

1.1 J < 0.82 U < 0.30 U < 1.5 U < 0.86 U < 0.73 U < 1.5 U
< 0.34 U < 1.2 U < 0.37 U < 4.4 U < 1.7 U < 1.6 U < 2.5 U
< 0.35 U < 1.3 U < 0.38 U < 4.8 U < 1.8 U < 1.7 U < 2.6 U
< 0.29 U 1.4 J 2.8 J < 1.1 U < 1.3 U < 0.74 U < 0.72 U
< 0.22 U < 0.78 UQ 1.7 J < 1.0 U < 1.1 UQ < 0.34 U < 0.54 U
< 0.28 U < 0.73 U < 0.33 U < 1.2 U 1.4 J < 0.40 U < 0.70 U
< 0.25 U < 0.67 U < 0.30 U < 1.1 U 0.94 J < 0.37 U < 0.62 U
< 1.5 UQ < 4.3 U 6.6 J < 2.2 U < 1.9 UQ 1.1 J < 1.1 UQ
< 0.34 U 2.2 J 1.7 J < 0.92 U 2.1 J < 0.48 U < 0.66 U

99 66 J 34 J < 6.3 U < 5.6 U < 0.92 U < 0.75 U
0.14 0.18 0.55 0.00019 0.28 0.023 < 0.00013 U
0.83 2.1 1.3 4.7 2.5 1.8 < 2.9 U
1.1 0.17 0.54 0.000062 0.26 0.012 < 600 U
330 320 340 350 330 310 < 300 U

< 1.4 U < 2.1 U < 1.4 U < 3.0 U < 3.7 U < 3.3 U < 1.6 U
< 1.4 U < 2.1 U < 1.4 U < 3.1 U < 4.0 U < 3.4 U < 1.6 U

< 3.7 UQ < 2.4 U < 7.1 UQ < 2.3 UQ < 3.0 U < 2.4 U < 1.5 U
< 1.2 U < 2.4 U < 1.3 U < 1.7 U < 2.6 U < 2.3 U < 1.4 U

6.8 J 9.0 J 13 J 6.2 J < 2.5 U < 3.8 U < 4.2 UQ
< 1.2 U < 2.3 U < 1.3 U < 1.6 U < 2.5 U < 2.1 U < 1.4 U
< 1.5 U < 2.8 U < 1.5 U < 2.7 U < 4.0 U < 3.3 U < 1.7 U

< 0.60 U < 1.2 UQ < 1.6 UQ < 2.3 U < 2.7 U < 2.7 U < 2.7 UQ
< 0.37 U 1.9 J 2.1 J < 1.9 U < 2.1 U < 2.1 U < 1.1 UQ
< 0.49 U < 0.41 U < 0.47 U < 2.9 U < 3.3 U < 3.3 U < 2.7 UQ
< 0.65 U < 0.47 U < 0.48 U < 2.9 U < 4.7 U < 4.5 U < 0.85 U

3,400 46,000 59,000 1,200 J 12 J < 1.2 U < 2.3 U
81 J 34,000 780 J 290 J < 23 U < 17 U < 25 U
26 J 990 J 64 J 8.5 J < 6.0 U < 3.9 U < 7.8 U
150 J 210 J 200 J 100 J 84 J 29 J 35 J
50 J 520 J 100 J 39 J 12 J 6.8 J 15 J
22 J 47 J 51 J 13 J < 4.2 U < 3.4 U 18 J
4.9 J 20 J 32 J < 2.9 U < 4.7 U < 4.5 U 3.7 J
8.0 J 44 J 38 J < 2.5 U < 3.5 U < 2.9 U < 0.49 U
35 J 100 J 64 J 11 J < 4.5 U < 2.9 U 1.1 J

3,400 6,900 710 < 96 U < 14 U 10 5.1 
7,200 88,000 61,000 1,700 J 120 J 46 J 84 J

< 0.050 U < 0.050 U < 0.050 U < 0.050 U < 0.050 U 0.062 J < 0.050 U
< 0.050 U < 0.050 U < 0.050 U < 0.050 U < 0.050 U 0.054 J < 0.050 U < 0.050 U

< 0.00040 U 0.0012 J < 0.00040 U 0.00071 J 0.0020 J 0.0020 J 0.0014 J
0.00067 J < 0.00040 U 0.0012 J < 0.00040 U 0.00063 J 0.0021 J 0.0023 J 0.0014 J

0.0043 0.028 0.0021 J 0.040 0.066 0.17 0.037 
0.12 0.0041 0.027 0.0021 J 0.036 0.066 0.17 0.038 

3.0 0.24 1.2 0.084 0.12 0.52 0.055 
0.16 3.4 0.24 1.2 0.085 0.13 0.52 0.054 

< 0.00020 U < 0.00020 U < 0.00020 U < 0.00020 U < 0.00020 U < 0.00020 U < 0.00020 U
0.00095 J < 0.00020 U < 0.00020 U < 0.00020 U < 0.00020 U 0.00037 J 0.00076 J < 0.00020 U

< 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U 0.017 < 0.0010 U
< 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U 0.018 < 0.0010 U

4,000 9,700 2,900 4,500 1,200 19,000 2,200 
6,800 4,300 8,300 2,400 3,900 1,300 20,000 2,200 

< 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U
< 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U 0.0021 J < 0.0020 U < 0.0020 U

1.06 < 0.403 U 1.36 < 0.24 U 1.76 < 0.077 U < 0.165 U
< 0.0012 U < 0.0012 U < 0.0012 U 0.0081 0.0028 < 0.0012 U 0.0025 

0.060 < 0.0012 U < 0.0012 U < 0.0012 U 0.0084 0.0030 < 0.0012 U 0.0027 
< 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 UJ < 0.0020 UJ < 0.0020 U

0.0025 J < 0.0020 U < 0.0020 U < 0.0020 U 0.0032 J 0.0027 J- 0.0036 J- < 0.0020 UJ
< 0.050 U 90 1.1 70 < 0.050 UJ < 0.050 UJ 0.49 

80 < 0.050 U 88 0.88 70 0.49 J- < 0.050 UJ 0.49 J-
< 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U 0.0031 < 0.0012 U

< 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U 0.0031 < 0.0012 U
3,000 4,600 2,300 9,500 1,500 6,200 20,000 

2,900 3,200 3,800 1,900 8,100 1,500 6,500 21,000 
1.3 3.3 0.50 6.0 1.5 0.60 3.0 

9.0 1.2 3.2 0.52 6.2 1.5 0.61 3.0 
< 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit
01-Dioxins and Furans

2,3,7,8-TCDD pg/l
1,2,3,7,8-PeCDD pg/l
1,2,3,4,7,8-HxCDD pg/l
1,2,3,6,7,8-HxCDD pg/l
1,2,3,7,8,9-HxCDD pg/l
1,2,3,4,6,7,8-HpCDD pg/l
OCDD pg/l
2,3,7,8-TCDF pg/l
1,2,3,7,8-PeCDF pg/l
2,3,4,7,8-PeCDF pg/l
1,2,3,4,7,8-HxCDF pg/l
1,2,3,6,7,8-HxCDF pg/l
1,2,3,7,8,9-HxCDF pg/l
2,3,4,6,7,8-HxCDF pg/l
1,2,3,4,6,7,8-HpCDF pg/l
1,2,3,4,7,8,9-HpCDF pg/l
OCDF pg/l
Calculated TEQ (ND=0), Mammalian pg/l
Calculated TEQ (ND=1/2 DL), Mammalian pg/l
Calculated TEQ (ND=0), Avian pg/l
Calculated TEQ (ND=1/2 DL), Avian pg/l

02-PCBs
PCB-81 pg/l
PCB-77 pg/l
PCB-105 pg/l
PCB-114 pg/l
PCB-118 pg/l
PCB-123 pg/l
PCB-126 pg/l
PCB-156 & 157 pg/l
PCB-167 pg/l
PCB-169 pg/l
PCB-189 pg/l
Monochlorobiphenyls, Total pg/l
Dichlorobiphenyls, Total pg/l
Trichlorobiphenyls, Total pg/l
Tetrachlorobiphenyls, Total pg/l
Pentachlorobiphenyls, Total pg/l
Hexachlorobiphenyls, Total pg/l
Heptachlorobiphenyls, Total pg/l
Octachlorobiphenyls, Total pg/l
Nonachlorobiphenyls, Total pg/l
Decachlorobiphenyl (PCB-209) pg/l
Total PCBs pg/l

03- Metals
Total Aluminum mg/L
Dissolved Aluminum mg/L
Total Antimony mg/L
Dissolved Antimony mg/L
Total Arsenic mg/L
Dissolved Arsenic mg/L
Total Barium mg/L
Dissolved Barium mg/L
Total Beryllium mg/L
Dissolved Beryllium mg/L
Total Cadmium mg/L
Dissolved Cadmium mg/L
Total Calcium mg/L
Dissolved Calcium mg/L
Total Chromium mg/L
Dissolved Chromium mg/L
Chromium, Hexavalent µg/L
Total Cobalt mg/L
Dissolved Cobalt mg/L
Total Copper mg/L
Dissolved Copper mg/L
Total Iron mg/L
Dissolved Iron mg/L
Total Lead mg/L
Dissolved Lead mg/L
Total Magnesium mg/L
Dissolved Magnesium mg/L
Total Manganese mg/L
Dissolved Manganese mg/L
Total Mercury mg/L

Location ID
Sample Date
Sample Type

Sample ID

MW-19B MW-19B LF-01 LF-01 LF-03 LF-03 MW-8A MW-8A MW-8B MW-8B
14-Feb-14 14-Feb-14 17-Feb-14 17-Feb-14 17-Feb-14 17-Feb-14 18-Feb-14 18-Feb-14 18-Feb-14 18-Feb-14

N N N N N N N N N N
MW-19B-01-021414 MW-19B-01-021414-FF LF-01-01-021714 LF-01-01-021714-FF LF-03-01-021714 LF-03-01-021714-FF MW-8A-01-021814 MW-8A-01-021814-FF MW-8B-01-021814MW-8B-01-021814-FF

                    

< 1.3 U < 2.3 U < 0.67 U < 1.2 U < 0.81 U
< 2.0 U < 1.5 U < 2.3 U < 2.9 U < 2.0 U
< 6.0 U < 1.3 U < 0.99 U < 0.62 U < 1.5 U
< 4.4 U < 0.94 U < 0.73 U < 0.53 U < 1.1 U
< 4.2 U < 0.90 U < 0.70 U < 0.51 U < 1.0 U

< 0.68 U < 0.41 U < 0.81 UQ < 0.50 U < 0.78 U
< 1.4 U < 0.84 U < 2.5 UQ < 0.47 U < 1.3 U
< 2.7 U < 1.4 U < 2.1 U 9.1 J < 1.8 U
< 4.1 U < 3.0 U < 4.2 U < 2.0 U < 2.9 U
< 4.2 U < 3.1 U < 4.3 U < 2.2 U < 3.0 U
< 4.4 U < 0.71 U < 0.77 U < 0.53 U < 1.1 U
< 3.3 U < 0.53 U < 0.58 U < 0.47 U < 0.84 U
< 4.3 U < 0.70 U < 0.76 U < 0.56 U < 1.1 U
< 3.8 U < 0.62 U < 0.67 U < 0.51 U < 0.98 U

< 1.7 UQ < 4.1 U < 3.2 U 1.2 J < 4.5 U
< 0.98 U < 0.96 U < 1.0 U < 0.43 U < 1.1 U
< 1.0 U < 4.4 U < 18 U < 17 UQ < 12 UQ
< 0.6 U < 0.0013 U < 0.0054 U 0.92 < 0.0036 U
< 4.1 U < 2.9 U < 2.7 U 5.6 < 2.6 U
< 650 U < 650 U < 630 U 20,000 < 670 U
< 330 U < 330 U < 320 U 20,000 < 340 U

< 1.8 U < 1.6 U < 1.8 U < 45 U < 2.6 U
< 1.9 U < 1.6 U < 1.7 U < 48 U < 2.6 U
< 1.1 U < 1.2 U < 1.1 U < 38 U < 3.9 UQ
< 1.1 U < 1.2 U < 1.1 U < 36 U < 2.0 U

< 4.5 UQ < 3.9 UQ < 5.1 UQ < 35 U < 7.1 UQ
< 1.1 U < 1.2 U < 1.1 U < 34 U < 1.9 U
< 1.2 U < 1.4 U < 1.2 U < 41 U < 2.4 U
< 1.3 U < 0.50 U < 1 UQ < 1.6 U < 5.1 U

< 0.34 U < 0.30 U < 0.30 U < 0.97 U < 2.6 U
< 0.43 U < 0.39 U < 0.37 U < 1.2 U < 3.9 UQ
< 0.84 U < 0.81 U < 0.74 U < 0.72 U < 3.3 UQ
< 2.2 U 30 J 5,100 170,000 130 J
< 36 U < 26 U 330 J 130,000 250 J

17 J < 6.2 U < 6.9 U 5,400 J 20 J
58 J 77 J 27 J 29,000 180 J
26 J 26 J 24 J  1,300 34 J
12 J 12 J 12 J 100 34 J

< 1.1 U < 1.2 U < 1.2 U 16 7.8 J
< 0.45 U < 0.50 U < 0.43 U 23 37 J

0.79 J 1.5 J 3.3 J 11 99 J
< 13 U < 14 U < 46 U 360 J 1,200 
130 J 160 J 5,500 340,000 2,000 

< 0.050 U < 0.050 U < 0.050 U 0.080 J < 0.050 U
< 0.050 U < 0.050 U < 0.050 U 0.070 J < 0.050 U

0.0067 < 0.00040 U < 0.00040 U < 0.00040 U < 0.00040 U
0.0050 < 0.00040 U < 0.00040 U < 0.00040 U < 0.00040 U

0.078 0.011 0.011 0.029 0.0055 
0.085 0.0098 0.0098 0.028 0.0054 

0.053 0.042 0.099 0.20 0.054 
0.050 0.040 0.097 0.19 0.052 

0.00054 J < 0.00020 U < 0.00020 U 0.00038 J < 0.00020 U
< 0.00020 U < 0.00020 U < 0.00020 U 0.00029 J < 0.00020 U

< 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U
< 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U

490 1,300 4,500 4,800 1,200 
510 1,200 3,000 4,400 1,200 

< 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U 0.0021 J
< 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 UJ

< 0.069 U < 0.069 U < 0.17 U < 0.099 U < 0.073 U
< 0.0012 U < 0.0012 U 0.0014 J 0.010 < 0.0012 U

< 0.0012 U < 0.0012 U 0.0014 J 0.0085 < 0.0012 U
< 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 U < 0.0020 UJ

< 0.0020 UJ < 0.0020 UJ < 0.0020 UJ 0.0059 J- < 0.0020 UJ
< 0.050 U 4.9 18 160 < 0.050 U

< 0.050 UJ 4.8 18 160 < 0.050 U
< 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U

< 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U < 0.0012 U
1,800 5,000 15,000 5,500 8,500 

1,900 4,900 9,200 5,200 J 8,700 
0.21 2.2 5.4 5.9 0.066 

0.19 2.2 5.4 5.5 0.043 J
< 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

MW-20A MW-20A MW-20B MW-20B PZ-6 PZ-6 PZ-16 PZ-16 PZ-18 PZ-18 PZ-22 PZ-22 MW-13A MW-13A MW-13B MW-13B PZ-1
31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14

N N N N N N N N N N N N N N N N N
MW-20A-01-013114 MW-20A-01-013114-FF MW-20B-01-013114 MW-20B-01-013114-FF PZ-06-01-013114 PZ-06-01-013114-FF PZ-16-01-020314 PZ-16-01-020314-FF PZ-18-01-020314 PZ-18-01-020314-FF PZ-22-01-020314 PZ-22-01-020314-FF MW-13A-01-020414 MW-13A-01-020414-FF MW-13B-01-020414 MW-13B-01-020414-FF PZ-01-01-020414

Analyte Unit                                   

Location ID
Sample Date
Sample Type

Sample ID

Dissolved Mercury mg/L < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U
Total Molybdenum mg/L 0.0022 J < 0.0060 U 0.031 0.011 0.0014 J 0.12 0.015 0.023 0.11 
Dissolved Molybdenum mg/L < 0.0016 U < 0.007 U 0.027 0.010 < 0.0012 U 0.11 0.015 0.017 
Total Nickel mg/L 0.070 J- < 0.010 UJ 0.0059 J- 0.045 J- 0.0020 J- 0.066 J- 0.31 J- 0.16 J- 0.078 J-
Dissolved Nickel mg/L 0.068 J- < 0.010 UJ 0.0051 J- 0.044 J- < 0.0020 UJ 0.062 J- 0.30 J- 0.18 J-
Total Potassium mg/L 740 1,800 720 670 1,700 6,100 170 340 7,900 
Dissolved Potassium mg/L 730 1,700 750 670 1,700 7,400 160 320 
Total Selenium mg/L 0.0022 J- < 0.010 UJ < 0.0020 UJ 0.0022 J- < 0.0020 UJ 0.0040 J- 0.0040 J- 0.0027 J- 0.0057 J-
Dissolved Selenium mg/L < 0.0020 UJ < 0.010 UJ < 0.0020 UJ < 0.0020 UJ < 0.0020 UJ 0.0024 J- 0.0035 J- 0.0028 J-
Total Silver mg/L < 0.00060 UJ < 0.0030 UJ < 0.00060 UJ < 0.00060 UJ < 0.00060 UJ < 0.00060 UJ < 0.00060 UJ < 0.00060 UJ 0.00061 J-
Dissolved Silver mg/L < 0.00060 U < 0.0030 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U
Total Sodium mg/L 1,800 J 5,800 J 5,700 J 4,500 J 18,000 J 11,000 J 1,700 J 4,800 J 8,900 J
Dissolved Sodium mg/L 1,800 5,600 6,200 4,500 17,000 16,000 1,600 4,500 
Total Thallium mg/L < 0.0010 UJ < 0.0050 UJ < 0.0010 UJ < 0.0010 UJ < 0.0010 UJ < 0.0010 UJ 0.0021 J- < 0.0010 UJ 0.0016 J-
Dissolved Thallium mg/L < 0.0010 UJ < 0.0050 UJ < 0.0010 UJ < 0.0010 UJ < 0.0010 UJ < 0.0010 UJ 0.0013 J- < 0.0010 UJ
Total Vanadium mg/L < 0.0060 UJ < 0.030 UJ < 0.0060 UJ < 0.0060 UJ < 0.0060 UJ 0.0073 J- < 0.0060 UJ 0.0073 J- 0.017 J-
Dissolved Vanadium mg/L < 0.0060 U < 0.030 U < 0.0060 U < 0.0060 U < 0.0060 U 0.0073 J < 0.0060 U < 0.0060 U
Total Zinc mg/L 0.017 J- 0.63 J- 0.0099 J- < 0.0080 UJ < 0.0080 UJ < 0.0080 UJ 0.46 J- 0.35 J- 0.10 J-
Dissolved Zinc mg/L 0.018 J- 0.69 J- < 0.0080 UJ < 0.0080 UJ < 0.0080 UJ < 0.0080 UJ 0.47 J- 0.35 J-

05-SVOCs
1,1'-Biphenyl µg/L < 4.5 U < 4.4 U < 4.5 U < 4.7 U < 4.5 U < 4.3 U < 4.6 U < 4.8 U < 4.0 U
1,2,4,5-Tetrachlorobenzene µg/L < 0.49 U < 0.47 U < 0.49 U < 0.50 U < 0.48 U < 0.46 U < 0.50 U < 0.52 U < 0.43 U
2,3,4,6-Tetrachlorophenol µg/L < 2.3 U < 2.2 U < 2.3 U < 2.3 U < 2.2 U < 2.1 U < 2.3 U < 2.4 U < 2.0 U
2,4,5-Trichlorophenol µg/L < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.6 U
2,4,6-Trichlorophenol µg/L < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.6 U
2,4,6-Trichlorophenol (SIM Screen) µg/L < 0.17 U < 0.17 U < 0.17 U < 0.18 U < 0.17 U < 0.16 U < 0.17 U < 0.18 U < 0.15 U
2,2-Oxybis(1-chloropropane) µg/L < 1.2 U < 1.1 U < 1.2 U < 1.2 U < 1.2 U < 1.1 U < 1.2 U < 1.3 U < 1.0 U
2,4-Dichlorophenol µg/L < 2.3 U < 2.3 U < 2.3 U < 2.4 U < 2.3 U < 2.2 U < 2.4 U < 2.5 U < 2.1 U
2,4-Dimethylphenol µg/L < 2.0 U < 1.9 U < 2.0 U < 2.0 U < 2.0 U < 1.9 U < 2.0 U < 2.1 U < 1.7 U
2,4-Dinitrophenol µg/L < 18 U < 17 U < 18 U < 19 U < 18 U < 17 U < 18 U < 19 U < 16 U
2,4-Dinitrotoluene µg/L < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.6 U
2,6-Dinitrotoluene µg/L < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.6 U
2-Chloronaphthalene µg/L < 1.2 U < 1.1 U < 1.2 U < 1.2 U < 1.2 U < 1.1 U < 1.2 U < 1.3 U < 1.0 U
2-Chlorophenol µg/L < 1.4 U < 1.4 U < 1.4 U < 1.5 U < 1.4 U < 1.4 U < 1.5 U < 1.5 U < 1.3 U
2-Methylphenol µg/L < 0.84 U < 0.81 U < 0.84 U < 0.87 U < 0.83 U < 0.79 U < 0.85 U < 0.90 U < 0.74 U
2-Nitroaniline µg/L < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.6 U
2-Nitrophenol µg/L < 1.7 U < 1.7 U < 1.7 U < 1.8 U < 1.7 U < 1.6 U < 1.7 U < 1.8 U < 1.5 U
3,3'-Dichlorobenzidine µg/L < 0.86 U < 0.84 U < 0.86 U < 0.89 U < 0.86 U < 0.82 U < 0.88 U < 0.93 U < 0.76 U
3-Nitroaniline µg/L < 1.3 U < 1.2 U < 1.3 U < 1.3 U < 1.3 U < 1.2 U < 1.3 U < 1.4 U < 1.1 U
4,6-Dinitro-2-methylphenol µg/L < 2.0 U < 1.9 U < 2.0 U < 2.0 U < 2.0 U < 1.9 U < 2.0 U < 2.1 U < 1.7 U
4-Bromophenyl-phenylether µg/L < 0.99 U < 0.96 U < 0.99 U < 1.0 U < 0.98 U < 0.94 U < 1.0 U < 1.1 U < 0.87 U
4-Chloro-3-methylphenol µg/L < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.6 U
4-Chloroaniline µg/L < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.6 U
4-Chlorophenyl-phenylether µg/L < 0.99 U < 0.96 U < 0.99 U < 1.0 U < 0.98 U < 0.94 U < 1.0 U < 1.1 U < 0.87 U
3 & 4 Methylphenol µg/L < 1.0 U < 1.0 U < 1.0 U < 1.1 U < 1.0 U < 0.98 U < 1.1 U 1.2 J < 0.91 U
4-Nitroaniline µg/L < 1.3 U < 1.3 U < 1.4 U < 1.4 U < 1.3 U < 1.3 U < 1.4 U < 1.4 U < 1.2 U
4-Nitrophenol µg/L < 5.5 U < 5.3 U < 5.5 U < 5.7 U < 5.5 U < 5.2 U < 5.6 U < 5.9 U < 4.9 U
Acetophenone µg/L 0.95 J < 0.68 U < 0.70 U < 0.73 U < 0.70 U < 0.66 U 1.0 J < 0.75 U < 0.62 U
Benzaldehyde µg/L < 7.5 U < 7.3 U < 7.5 U < 7.8 U < 7.5 U < 7.1 U < 7.7 U < 8.1 U < 6.6 U
Benzylbutylphthalate µg/L < 1.3 U < 1.2 U < 1.3 U < 1.3 U < 1.3 U < 1.2 U < 1.3 U < 1.4 U < 1.1 U
Bis(2-chloroethoxy)methane µg/L < 0.90 U < 0.87 U < 0.90 U < 0.93 U < 0.90 U < 0.85 U < 0.92 U < 0.96 U < 0.80 U
bis(2-Chloroethyl) ether µg/L < 1.3 U < 1.3 U < 1.4 U < 1.4 U < 1.3 U < 1.3 U < 1.4 U < 1.4 U < 1.2 U
Bis(2-ethylhexyl)phthalate µg/L < 0.90 U 2.1 J < 0.90 U 2.7 J 2.4 J 2.1 J 2.4 J 2.5 J 1.9 J
Carbazole µg/L < 1.1 U < 1.0 U < 1.1 U < 1.1 U < 1.1 U < 1.0 U < 1.1 U < 1.2 U < 0.95 U
Dibenzofuran µg/L < 0.99 U < 0.96 U < 0.99 U < 1.0 U < 0.98 U < 0.94 U < 1.0 U < 1.1 U < 0.87 U
Diethyl phthalate µg/L < 0.84 U < 0.81 U < 0.84 U < 0.87 U < 0.83 U < 0.79 U < 0.85 U < 0.90 U < 0.74 U
Dimethylphthalate µg/L < 0.79 U < 0.77 U < 0.79 U < 0.82 U < 0.79 U < 0.75 U < 0.81 U < 0.85 U < 0.70 U
Di-n-butylphthalate µg/L < 0.99 U < 0.96 U < 0.99 U < 1.0 U < 0.98 U < 0.94 U < 1.0 U < 1.1 U < 0.87 U
Di-n-octylphthalate µg/L < 1.3 U < 1.3 U < 1.4 U < 1.4 U < 1.3 U < 1.3 U < 1.4 U < 1.4 U < 1.2 U
Hexachlorobenzene µg/L < 1.3 U < 1.2 U < 1.3 U < 1.3 U < 1.3 U < 1.2 U < 1.3 U < 1.4 U < 1.1 U
Hexachlorobenzene (SIM Screen) µg/L < 0.063 UJ < 0.061 UJ < 0.063 UJ < 0.065 UJ < 0.063 UJ < 0.060 UJ < 0.064 UJ < 0.068 UJ < 0.056 UJ
Hexachlorobutadiene µg/L < 1.2 U < 1.1 U < 1.2 U < 1.2 UJ < 1.2 UJ < 1.1 UJ < 1.2 UJ < 1.3 UJ < 1.0 UJ
Hexachlorobutadiene (SIM Screen) µg/L < 0.072 U < 0.070 U < 0.072 U < 0.074 UJ < 0.072 UJ < 0.068 UJ < 0.073 UJ < 0.077 UJ < 0.064 UJ
Hexachlorocyclopentadiene µg/L < 4.5 U < 4.4 U < 4.5 U < 4.7 U < 4.5 U < 4.3 U < 4.6 U < 4.8 U < 4.0 U
Hexachloroethane µg/L < 1.3 U < 1.2 U < 1.3 U < 1.3 UJ < 1.3 UJ < 1.2 UJ < 1.3 UJ < 1.4 UJ < 1.1 UJ
Isophorone µg/L < 0.90 U < 0.87 U < 0.90 U < 0.93 U < 0.90 U < 0.85 U < 0.92 U < 0.96 U < 0.80 U
Nitrobenzene µg/L < 1.4 U < 1.4 U < 1.4 U < 1.5 U < 1.4 U < 1.4 U < 1.5 U < 1.5 U < 1.3 U
N-Nitrosodimethylamine µg/L < 0.86 U < 0.84 U < 0.86 U < 0.89 U < 0.86 U < 0.82 U < 0.88 U < 0.93 U < 0.76 U
n-Nitrosodimethylamine (SIM Screen) µg/L < 0.063 U < 0.061 U < 0.063 U < 0.065 U < 0.063 U < 0.060 U < 0.064 U < 0.068 U < 0.056 U
N-Nitroso-di-n-propylamine µg/L < 1.3 U < 1.2 U < 1.3 U < 1.3 U < 1.3 U < 1.2 U < 1.3 U < 1.4 U < 1.1 U
N-Nitrosodiphenylamine µg/L < 0.49 U < 0.47 U < 0.49 U < 0.50 U < 0.48 U < 0.46 U < 0.50 U < 0.52 U < 0.43 U
Pentachlorophenol µg/L < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.6 U
Pentachlorophenol (SIM Screen) µg/L < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.8 U < 1.7 U < 1.8 U < 1.9 U < 1.6 U
Phenol µg/L < 0.99 U < 0.96 U < 0.99 U < 1.0 U < 0.98 U < 0.94 U < 1.0 U < 1.1 U < 0.87 U

06-PAHs by SIM
2-Methylnaphthalene ng/l 1,400 45 760 < 5.1 U 18 J < 4.9 U 3,800 1,700 < 4.4 U
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit

Location ID
Sample Date
Sample Type

Sample ID

Dissolved Mercury mg/L
Total Molybdenum mg/L
Dissolved Molybdenum mg/L
Total Nickel mg/L
Dissolved Nickel mg/L
Total Potassium mg/L
Dissolved Potassium mg/L
Total Selenium mg/L
Dissolved Selenium mg/L
Total Silver mg/L
Dissolved Silver mg/L
Total Sodium mg/L
Dissolved Sodium mg/L
Total Thallium mg/L
Dissolved Thallium mg/L
Total Vanadium mg/L
Dissolved Vanadium mg/L
Total Zinc mg/L
Dissolved Zinc mg/L

05-SVOCs
1,1'-Biphenyl µg/L
1,2,4,5-Tetrachlorobenzene µg/L
2,3,4,6-Tetrachlorophenol µg/L
2,4,5-Trichlorophenol µg/L
2,4,6-Trichlorophenol µg/L
2,4,6-Trichlorophenol (SIM Screen) µg/L
2,2-Oxybis(1-chloropropane) µg/L
2,4-Dichlorophenol µg/L
2,4-Dimethylphenol µg/L
2,4-Dinitrophenol µg/L
2,4-Dinitrotoluene µg/L
2,6-Dinitrotoluene µg/L
2-Chloronaphthalene µg/L
2-Chlorophenol µg/L
2-Methylphenol µg/L
2-Nitroaniline µg/L
2-Nitrophenol µg/L
3,3'-Dichlorobenzidine µg/L
3-Nitroaniline µg/L
4,6-Dinitro-2-methylphenol µg/L
4-Bromophenyl-phenylether µg/L
4-Chloro-3-methylphenol µg/L
4-Chloroaniline µg/L
4-Chlorophenyl-phenylether µg/L
3 & 4 Methylphenol µg/L
4-Nitroaniline µg/L
4-Nitrophenol µg/L
Acetophenone µg/L
Benzaldehyde µg/L
Benzylbutylphthalate µg/L
Bis(2-chloroethoxy)methane µg/L
bis(2-Chloroethyl) ether µg/L
Bis(2-ethylhexyl)phthalate µg/L
Carbazole µg/L
Dibenzofuran µg/L
Diethyl phthalate µg/L
Dimethylphthalate µg/L
Di-n-butylphthalate µg/L
Di-n-octylphthalate µg/L
Hexachlorobenzene µg/L
Hexachlorobenzene (SIM Screen) µg/L
Hexachlorobutadiene µg/L
Hexachlorobutadiene (SIM Screen) µg/L
Hexachlorocyclopentadiene µg/L
Hexachloroethane µg/L
Isophorone µg/L
Nitrobenzene µg/L
N-Nitrosodimethylamine µg/L
n-Nitrosodimethylamine (SIM Screen) µg/L
N-Nitroso-di-n-propylamine µg/L
N-Nitrosodiphenylamine µg/L
Pentachlorophenol µg/L
Pentachlorophenol (SIM Screen) µg/L
Phenol µg/L

06-PAHs by SIM
2-Methylnaphthalene ng/l

PZ-1 PZ-10 PZ-10 PZ-12 PZ-12 MW-14 MW-14 MW-15A MW-15A MW-15B MW-15B MW-17 MW-17 MW-4A MW-4A PZ-26 PZ-26 PZ-8
04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14

N N N N N N N N N N N N N N N N N N
PZ-01-01-020414-FF PZ-10-01-020414 PZ-10-01-020414-FF PZ-12-01-020414 PZ-12-01-020414-FF MW-14-01-020514 MW-14-01-020514-FFMW-15A-01-020514MW-15A-01-020514-FFMW-15B-01-020514MW-15B-01-020514-FF MW-17-01-020514 MW-17-01-020514-FF MW-4A-01-020514 MW-4A-01-020514-FF PZ-26-01-020514 PZ-26-01-020514-FF PZ-08-01-020514

                                    
< 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U

0.0024 J 0.013 0.011 0.20 0.050 0.0046 0.021 0.014 0.0084 
0.11 < 0.0016 U 0.0084 0.0095 0.19 0.044 0.0030 J 0.020 0.0089 

0.045 J- 0.20 J- 0.21 0.31 0.26 0.0049 0.13 0.064 0.18 
0.078 J- 0.046 J- 0.19 J- 0.20 0.30 0.25 0.0045 0.13 0.061 

320 160 190 140 150 2,600 250 200 100 
6,300 360 160 190 130 150 3,300 240 230 

< 0.0020 UJ 0.0026 J- 0.0028 J 0.0030 J 0.0024 J < 0.0020 U 0.0021 J < 0.0020 U 0.0062 
0.0062 J- 0.0044 J- 0.0032 J- 0.0030 J 0.0032 J < 0.0020 U < 0.0020 U < 0.0020 U 0.0021 J

< 0.00060 UJ < 0.00060 UJ < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U
< 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U

2,400 J 1,700 J 2,100 1,400 1,600 7,500 2,900 1,900 1,300 
9,200 2,700 1,700 2,000 1,400 1,600 9,500 2,800 2,100 

< 0.0010 UJ < 0.0010 UJ < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U
0.0018 J- < 0.0010 UJ < 0.0010 UJ < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U

< 0.0060 UJ < 0.0060 UJ < 0.0060 U < 0.0060 U 0.0085 J < 0.0060 U < 0.0060 U 0.0099 J 0.0065 J
0.018 J < 0.0060 U < 0.0060 U < 0.0060 U < 0.0060 U 0.0082 J < 0.0060 U < 0.0060 U 0.0086 J

0.011 J- 0.069 J- 0.11 0.071 0.37 0.013 0.056 0.011 0.015 
0.10 J- < 0.0080 UJ 0.070 J- 0.094 0.076 0.36 0.011 0.054 0.012 

< 4.6 U < 4.6 U < 4.9 U < 5.0 U < 4.8 U < 4.5 U < 4.6 U < 4.6 U < 4.6 U
< 0.50 U < 0.50 U < 0.52 U < 0.54 U < 0.52 U < 0.48 U 1.5 J < 0.50 U < 0.50 U
< 2.3 U < 2.3 U < 2.4 UJ < 2.5 U < 2.4 U < 2.2 U < 2.3 U < 2.3 UJ < 2.3 UJ
< 1.8 U < 1.8 U < 1.9 UJ < 2.0 U < 1.9 U < 1.8 U < 1.8 U < 1.8 UJ < 1.8 UJ
< 1.8 U < 1.8 U < 1.9 UJ < 2.0 U < 1.9 U < 1.8 U < 1.8 U < 1.8 UJ < 1.8 UJ

< 0.17 U 0.47 J+ < 0.18 U < 0.19 U < 0.18 U < 0.17 U 0.26 J+ < 0.18 U < 0.18 U
< 1.2 U < 1.2 U < 1.3 U < 1.3 U < 1.2 U < 1.2 U < 1.2 U < 1.2 U < 1.2 U
< 2.4 U < 2.4 U < 2.5 UJ < 2.6 U < 2.5 U < 2.3 U < 2.4 U < 2.4 UJ < 2.4 UJ
< 2.0 U < 2.0 U < 2.1 UJ < 2.2 U < 2.1 U < 2.0 U < 2.0 U < 2.0 UJ < 2.0 UJ
< 18 U < 18 U < 19 UJ < 20 U < 19 U < 18 U < 18 U < 18 UJ < 18 UJ
< 1.8 U < 1.8 U < 1.9 U < 2.0 U < 1.9 U < 1.8 U < 1.8 U < 1.8 U < 1.8 U
< 1.8 U < 1.8 U < 1.9 U < 2.0 U < 1.9 U < 1.8 U < 1.8 U < 1.8 U < 1.8 U
< 1.2 U < 1.2 U < 1.3 U < 1.3 U < 1.2 U < 1.2 U < 1.2 U < 1.2 U < 1.2 U
< 1.5 U < 1.5 U < 1.6 UJ < 1.6 U < 1.5 U < 1.4 U < 1.5 U < 1.5 UJ < 1.5 UJ
< 0.85 U < 0.86 U < 0.90 UJ < 0.94 U < 0.89 U < 0.83 U < 0.86 U < 0.86 UJ < 0.86 UJ
< 1.8 U < 1.8 U < 1.9 U < 2.0 U < 1.9 U < 1.8 U < 1.8 U < 1.8 U < 1.8 U
< 1.7 U < 1.8 U < 1.8 UJ < 1.9 U < 1.8 U < 1.7 U < 1.8 U < 1.8 UJ < 1.8 UJ
< 0.88 U < 0.88 U < 0.93 U < 0.97 U < 0.92 U < 0.86 U < 0.89 U < 0.89 UJ < 0.89 U
< 1.3 U < 1.3 U < 1.4 U < 1.4 U < 1.3 U < 1.2 U < 1.3 U < 1.3 UJ < 1.3 U
< 2.0 U < 2.0 U < 2.1 UJ < 2.2 U < 2.1 U < 2.0 U < 2.0 U < 2.0 UJ < 2.0 UJ
< 1.0 U < 1.0 U < 1.1 U < 1.1 U < 1.1 U < 0.98 U < 1.0 U < 1.0 U < 1.0 U
< 1.8 U < 1.8 U < 1.9 UJ < 2.0 U < 1.9 U < 1.8 U < 1.8 U < 1.8 UJ < 1.8 UJ
< 1.8 U < 1.8 U < 1.9 U < 2.0 U < 1.9 U < 1.8 U < 1.8 U < 1.8 U < 1.8 U
< 1.0 U < 1.0 U < 1.1 U < 1.1 U < 1.1 U < 0.98 U < 1.0 U < 1.0 U < 1.0 U
2.9 J+ 7.8 J < 1.1 UJ < 1.2 U < 1.1 U < 1.0 U 1.9 J 4.5 J 1.3 J-

< 1.4 U < 1.4 U < 1.5 U < 1.5 U < 1.4 U < 1.3 U < 1.4 U < 1.4 U < 1.4 U
< 5.6 U < 5.6 U < 5.9 UJ < 6.1 U < 5.8 U < 5.4 U < 5.6 U < 5.6 UJ < 5.6 UJ
0.75 J 0.97 J < 0.76 U < 0.79 U 0.84 J < 0.69 U < 0.72 U 1.7 J 1.2 J

< 7.7 U < 7.7 U < 8.1 U < 8.4 U < 8.0 U < 7.4 U < 7.7 U < 7.7 U < 7.7 U
< 1.3 U < 1.3 U < 1.4 U < 1.4 U < 1.3 U < 1.2 U < 1.3 U < 1.3 U < 1.3 U

< 0.92 U < 0.92 U < 0.97 U < 1.0 U < 0.96 U < 0.89 U < 0.92 U < 0.92 U < 0.92 U
< 1.4 U < 1.4 U < 1.5 U < 1.5 U < 1.4 U < 1.3 U < 1.4 U < 1.4 U < 1.4 U

2.8 J 2.4 J 2.9 J 5.6 J 2.6 J 2.4 J 2.2 J 2.7 J 2.6 J
< 1.1 U < 1.1 U < 1.2 U < 1.2 U < 1.2 U < 1.1 U < 1.1 U < 1.1 U < 1.1 U
< 1.0 U < 1.0 U < 1.1 U < 1.1 U < 1.1 U < 0.98 U < 1.0 U < 1.0 U < 1.0 U

< 0.85 U < 0.86 U < 0.90 U < 0.94 U < 0.89 U < 0.83 U < 0.86 U < 0.86 U < 0.86 U
< 0.81 U < 0.81 U < 0.86 U < 0.89 U < 0.84 U < 0.78 U < 0.81 U < 0.81 U < 0.81 U
< 1.0 U < 1.0 U < 1.1 U < 1.1 U < 1.1 U < 0.98 U < 1.0 U < 1.0 U < 1.0 U
< 1.4 U < 1.4 U < 1.5 U < 1.5 U < 1.4 U < 1.3 U < 1.4 U < 1.4 U < 1.4 U
< 1.3 U < 1.3 U < 1.4 U < 1.4 U < 1.3 U < 1.2 U < 1.3 U < 1.3 U < 1.3 U

< 0.064 UJ < 0.064 UJ < 0.068 UJ < 0.071 UJ < 0.067 UJ < 0.062 UJ < 0.065 UJ < 0.065 UJ < 0.065 UJ
< 1.2 UJ < 1.2 UJ < 1.3 UJ < 1.3 UJ < 1.2 UJ < 1.2 UJ < 1.2 UJ < 1.2 UJ < 1.2 UJ

< 0.073 UJ < 0.074 UJ < 0.078 UJ < 0.081 UJ < 0.077 UJ < 0.071 UJ 0.19 J- < 0.074 UJ < 0.074 UJ
< 4.6 U < 4.6 U < 4.9 U < 5.0 U < 4.8 U < 4.5 U < 4.6 U < 4.6 U < 4.6 U
< 1.3 UJ < 1.3 UJ < 1.4 UJ < 1.4 UJ < 1.3 UJ < 1.2 UJ < 1.3 UJ < 1.3 UJ < 1.3 UJ
< 0.92 U < 0.92 U < 0.97 U < 1.0 U < 0.96 U < 0.89 U < 0.92 U < 0.92 U < 0.92 U
< 1.5 U < 1.5 U < 1.6 U < 1.6 U < 1.5 U < 1.4 U < 1.5 U < 1.5 U < 1.5 U
< 0.88 U < 0.88 U < 0.93 U < 0.97 U < 0.92 U < 0.86 U < 0.89 U < 0.89 U < 0.89 U

< 0.064 U < 0.064 U < 0.068 U < 0.071 U < 0.067 U < 0.062 U < 0.065 U < 0.065 U < 0.065 U
< 1.3 U < 1.3 U < 1.4 U < 1.4 U < 1.3 U < 1.2 U < 1.3 U < 1.3 U < 1.3 U

< 0.50 U < 0.50 U < 0.52 U < 0.54 U < 0.52 U < 0.48 U < 0.50 U < 0.50 U < 0.50 U
< 1.8 U < 1.8 U < 1.9 UJ < 2.0 U < 1.9 U < 1.8 U < 1.8 U < 1.8 UJ < 1.8 UJ
< 1.8 U < 1.8 U < 1.9 U < 2.0 U < 1.9 U < 1.8 U < 1.8 U < 1.8 U < 1.8 U
< 1.0 U < 1.0 U < 1.1 UJ < 1.1 U < 1.1 U < 0.98 U < 1.0 U 2.2 J < 1.0 UJ

330 140 94 J 170 J 460 J 12 J 49 640 540 
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit

Location ID
Sample Date
Sample Type

Sample ID

Dissolved Mercury mg/L
Total Molybdenum mg/L
Dissolved Molybdenum mg/L
Total Nickel mg/L
Dissolved Nickel mg/L
Total Potassium mg/L
Dissolved Potassium mg/L
Total Selenium mg/L
Dissolved Selenium mg/L
Total Silver mg/L
Dissolved Silver mg/L
Total Sodium mg/L
Dissolved Sodium mg/L
Total Thallium mg/L
Dissolved Thallium mg/L
Total Vanadium mg/L
Dissolved Vanadium mg/L
Total Zinc mg/L
Dissolved Zinc mg/L

05-SVOCs
1,1'-Biphenyl µg/L
1,2,4,5-Tetrachlorobenzene µg/L
2,3,4,6-Tetrachlorophenol µg/L
2,4,5-Trichlorophenol µg/L
2,4,6-Trichlorophenol µg/L
2,4,6-Trichlorophenol (SIM Screen) µg/L
2,2-Oxybis(1-chloropropane) µg/L
2,4-Dichlorophenol µg/L
2,4-Dimethylphenol µg/L
2,4-Dinitrophenol µg/L
2,4-Dinitrotoluene µg/L
2,6-Dinitrotoluene µg/L
2-Chloronaphthalene µg/L
2-Chlorophenol µg/L
2-Methylphenol µg/L
2-Nitroaniline µg/L
2-Nitrophenol µg/L
3,3'-Dichlorobenzidine µg/L
3-Nitroaniline µg/L
4,6-Dinitro-2-methylphenol µg/L
4-Bromophenyl-phenylether µg/L
4-Chloro-3-methylphenol µg/L
4-Chloroaniline µg/L
4-Chlorophenyl-phenylether µg/L
3 & 4 Methylphenol µg/L
4-Nitroaniline µg/L
4-Nitrophenol µg/L
Acetophenone µg/L
Benzaldehyde µg/L
Benzylbutylphthalate µg/L
Bis(2-chloroethoxy)methane µg/L
bis(2-Chloroethyl) ether µg/L
Bis(2-ethylhexyl)phthalate µg/L
Carbazole µg/L
Dibenzofuran µg/L
Diethyl phthalate µg/L
Dimethylphthalate µg/L
Di-n-butylphthalate µg/L
Di-n-octylphthalate µg/L
Hexachlorobenzene µg/L
Hexachlorobenzene (SIM Screen) µg/L
Hexachlorobutadiene µg/L
Hexachlorobutadiene (SIM Screen) µg/L
Hexachlorocyclopentadiene µg/L
Hexachloroethane µg/L
Isophorone µg/L
Nitrobenzene µg/L
N-Nitrosodimethylamine µg/L
n-Nitrosodimethylamine (SIM Screen) µg/L
N-Nitroso-di-n-propylamine µg/L
N-Nitrosodiphenylamine µg/L
Pentachlorophenol µg/L
Pentachlorophenol (SIM Screen) µg/L
Phenol µg/L

06-PAHs by SIM
2-Methylnaphthalene ng/l

PZ-8 MW-7 MW-7 MW-5A MW-5A MW-6 MW-6 PZ-24 PZ-24 MW-18 MW-18 PZ-4 PZ-4 MW-19A MW-19A
05-Feb-14 06-Feb-14 06-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 13-Feb-14 13-Feb-14 13-Feb-14 13-Feb-14 14-Feb-14 14-Feb-14

N N N N N N N N N N N N N N N
PZ-08-01-020514-FF MW-7-01-020614 MW-7-01-020614-FFMW-5A-01-020714MW-5A-01-020714-FFMW-6-01-020714 MW-6-01-020714-FF PZ-24-01-020714 PZ-24-01-020714-FF MW-18-01-021314 MW-18-01-021314-FF PZ-04-01-021314 PZ-04-01-021314-FF MW-19A-01-021414 MW-19A-01-021414-FF

                              
< 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U

0.0052 0.042 0.0017 J < 0.0012 U 0.074 0.096 0.043 
0.0054 0.0028 J 0.040 < 0.0012 U < 0.0012 U 0.066 0.094 0.044 

< 0.0020 U 0.0020 J < 0.0020 U 0.034 0.024 0.021 0.019 
0.16 < 0.0020 U 0.0022 J < 0.0020 U 0.036 0.022 0.021 0.019 

230 700 340 2,900 510 1,800 4,500 
100 240 570 290 2,500 540 1,900 4,600 

< 0.0020 U < 0.0020 UJ < 0.0020 UJ < 0.0020 UJ < 0.0020 UJ 0.0022 J- < 0.0020 U
0.0064 < 0.0020 U < 0.0020 UJ < 0.0020 UJ < 0.0020 UJ 0.0020 J- 0.0023 J- < 0.0020 UJ

< 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U 0.0016 J < 0.00060 U
< 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U 0.0015 J < 0.00060 U

2,300 7,600 3,300 6,000 2,300 6,100 13,000 
1,300 2,500 6,100 2,700 5,000 2,500 6,500 13,000 

< 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U 0.0051 < 0.0010 U
< 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U 0.0053 < 0.0010 U

< 0.0060 U < 0.0060 U < 0.0060 U < 0.0060 U 0.018 J 0.014 J < 0.0060 U
0.0067 J < 0.0060 U < 0.0060 U < 0.0060 U < 0.0060 U 0.019 J 0.014 J < 0.0060 U

0.078 < 0.0080 U < 0.0080 U 0.015 < 0.0080 U < 0.0080 U < 0.0080 U
0.019 0.091 < 0.0080 U < 0.0080 U < 0.0080 U < 0.0080 U < 0.0080 U < 0.0080 U

< 4.7 U < 4.6 U < 4.8 U < 4.8 U < 4.7 U < 4.4 U < 4.3 U
< 0.50 U 10 < 0.51 U < 0.52 U < 0.50 U < 0.47 U < 0.46 U
< 2.3 U < 2.3 U < 2.4 U < 2.4 U < 2.3 U < 2.2 U < 2.1 U
< 1.9 U < 1.8 U < 1.9 U < 1.9 U < 1.9 U < 1.8 U < 1.7 U
< 1.9 U < 1.8 U < 1.9 U < 1.9 U < 1.9 U < 1.8 U < 1.7 U
< 0.18 U 0.85 J+ < 0.18 UJ < 0.18 U < 0.18 U < 0.17 U < 0.16 U
< 1.2 U < 1.2 U < 1.2 U < 1.3 U < 1.2 U < 1.1 U < 1.1 U
< 2.4 U < 2.4 U < 2.5 U < 2.5 U < 2.4 U < 2.3 U < 2.2 U
< 2.0 U < 2.0 U < 2.1 U < 2.1 U < 2.0 U < 1.9 U < 1.9 U
< 19 U < 18 U < 19 U < 19 U < 19 U < 18 U < 17 U
< 1.9 U < 1.8 UJ < 1.9 UJ < 1.9 UJ < 1.9 U < 1.8 U < 1.7 U
< 1.9 U < 1.8 U < 1.9 U < 1.9 U < 1.9 U < 1.8 U < 1.7 U
< 1.2 U < 1.2 U < 1.2 U < 1.3 U < 1.2 UJ < 1.1 UJ < 1.1 UJ
< 1.5 U < 1.5 U < 1.5 U < 1.5 U < 1.5 U < 1.4 U < 1.4 U
< 0.87 U < 0.85 U < 0.89 U < 0.90 U < 0.87 U < 0.82 U < 0.79 U
< 1.9 U < 1.8 U < 1.9 U < 1.9 U < 1.9 U < 1.8 U < 1.7 U
< 1.8 U < 1.7 U < 1.8 U < 1.8 U < 1.8 U < 1.7 U < 1.6 U
< 0.89 U < 0.88 U < 0.92 U < 0.93 U < 0.89 U < 0.84 U < 0.82 U
< 1.3 U < 1.3 U < 1.3 U < 1.4 U < 1.3 U < 1.2 U < 1.2 U
< 2.0 U < 2.0 U < 2.1 U < 2.1 U < 2.0 U < 1.9 U < 1.9 U
< 1.0 U < 1.0 U < 1.0 U < 1.1 U < 1.0 U < 0.97 U < 0.94 U
< 1.9 U < 1.8 U < 1.9 U < 1.9 U < 1.9 U < 1.8 U < 1.7 U
< 1.9 U < 1.8 U < 1.9 U < 1.9 U < 1.9 U < 1.8 U < 1.7 U
< 1.0 U < 1.0 U < 1.0 U < 1.1 U < 1.0 U < 0.97 U < 0.94 U
< 1.1 U < 1.1 U < 1.1 U < 1.1 U < 1.1 U < 1.0 U < 0.98 U
< 1.4 U < 1.4 U < 1.4 U < 1.5 U < 1.4 U < 1.3 U < 1.3 U
< 5.7 U < 5.6 U < 5.8 U < 5.9 U < 5.7 U < 5.4 U < 5.2 U

1.7 J 1.8 J 2.0 J 1.8 J < 0.73 U < 0.69 U < 0.67 U
< 7.8 U < 7.6 U < 8.0 U < 8.1 U < 7.8 U < 7.3 U < 7.1 U
< 1.3 U < 1.3 U < 1.3 U < 1.4 U < 1.3 U < 1.2 U < 1.2 U

< 0.93 U < 0.92 U < 0.95 U < 0.97 U < 0.93 U < 0.88 U < 0.85 U
< 1.4 U < 1.4 U < 1.4 U < 1.5 U < 1.4 U < 1.3 U < 1.3 U

2.5 J < 0.92 UJ < 0.95 UJ < 0.97 UJ < 0.93 U < 0.88 U < 0.85 U
< 1.1 U < 1.1 U < 1.1 U < 1.2 U < 1.1 U < 1.1 U < 1.0 U
< 1.0 U < 1.0 U < 1.0 U < 1.1 U < 1.0 U < 0.97 U < 0.94 U
< 0.87 U < 0.85 U < 0.89 U < 0.90 U < 0.87 U < 0.82 U < 0.79 U
< 0.82 U < 0.81 U < 0.84 U < 0.85 U < 0.82 U < 0.77 U < 0.75 U
< 1.0 U < 1.0 U < 1.0 U < 1.1 U < 1.0 U < 0.97 U < 0.94 U
< 1.4 U < 1.4 U < 1.4 U < 1.5 U < 1.4 U < 1.3 U < 1.3 U
< 1.3 U < 1.3 U < 1.3 U < 1.4 U < 1.3 U < 1.2 U < 1.2 U

< 0.065 UJ < 0.064 UJ < 0.067 UJ < 0.068 UJ < 0.065 UJ < 0.062 UJ < 0.060 UJ
< 1.2 UJ < 1.2 UJ < 1.2 UJ < 1.3 UJ < 1.2 UJ < 1.1 UJ < 1.1 UJ

< 0.075 UJ < 0.073 UJ < 0.076 UJ < 0.077 UJ < 0.074 UJ < 0.070 UJ < 0.068 UJ
< 4.7 U < 4.6 U < 4.8 U < 4.8 U < 4.7 UJ < 4.4 UJ < 4.3 UJ
< 1.3 UJ < 1.3 UJ < 1.3 UJ < 1.4 UJ < 1.3 UJ < 1.2 UJ < 1.2 UJ
< 0.93 U < 0.92 U < 0.95 U < 0.97 U < 0.93 U < 0.88 U < 0.85 U
< 1.5 U < 1.5 U < 1.5 U < 1.5 U < 1.5 U < 1.4 U < 1.4 U
< 0.89 U < 0.88 U < 0.92 U < 0.93 U < 0.89 U < 0.84 U < 0.82 U
< 0.065 U < 0.064 U < 0.067 U < 0.068 U < 0.065 U < 0.062 U < 0.060 U
< 1.3 U < 1.3 U < 1.3 U < 1.4 U < 1.3 U < 1.2 U < 1.2 U
< 0.50 U < 0.49 U < 0.51 U < 0.52 U < 0.50 U < 0.47 U < 0.46 U
< 1.9 U < 1.8 U < 1.9 U < 1.9 U < 1.9 U < 1.8 U < 1.7 U
< 1.9 U < 1.8 U < 1.9 U < 1.9 U < 1.9 U < 1.8 U < 1.7 U
< 1.0 U < 1.0 U < 1.0 U < 1.1 U < 1.0 U < 0.97 U < 0.94 U

2,700 5,000 140 J 190 J < 5.2 U < 4.8 U < 4.7 U
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit

Location ID
Sample Date
Sample Type

Sample ID

Dissolved Mercury mg/L
Total Molybdenum mg/L
Dissolved Molybdenum mg/L
Total Nickel mg/L
Dissolved Nickel mg/L
Total Potassium mg/L
Dissolved Potassium mg/L
Total Selenium mg/L
Dissolved Selenium mg/L
Total Silver mg/L
Dissolved Silver mg/L
Total Sodium mg/L
Dissolved Sodium mg/L
Total Thallium mg/L
Dissolved Thallium mg/L
Total Vanadium mg/L
Dissolved Vanadium mg/L
Total Zinc mg/L
Dissolved Zinc mg/L

05-SVOCs
1,1'-Biphenyl µg/L
1,2,4,5-Tetrachlorobenzene µg/L
2,3,4,6-Tetrachlorophenol µg/L
2,4,5-Trichlorophenol µg/L
2,4,6-Trichlorophenol µg/L
2,4,6-Trichlorophenol (SIM Screen) µg/L
2,2-Oxybis(1-chloropropane) µg/L
2,4-Dichlorophenol µg/L
2,4-Dimethylphenol µg/L
2,4-Dinitrophenol µg/L
2,4-Dinitrotoluene µg/L
2,6-Dinitrotoluene µg/L
2-Chloronaphthalene µg/L
2-Chlorophenol µg/L
2-Methylphenol µg/L
2-Nitroaniline µg/L
2-Nitrophenol µg/L
3,3'-Dichlorobenzidine µg/L
3-Nitroaniline µg/L
4,6-Dinitro-2-methylphenol µg/L
4-Bromophenyl-phenylether µg/L
4-Chloro-3-methylphenol µg/L
4-Chloroaniline µg/L
4-Chlorophenyl-phenylether µg/L
3 & 4 Methylphenol µg/L
4-Nitroaniline µg/L
4-Nitrophenol µg/L
Acetophenone µg/L
Benzaldehyde µg/L
Benzylbutylphthalate µg/L
Bis(2-chloroethoxy)methane µg/L
bis(2-Chloroethyl) ether µg/L
Bis(2-ethylhexyl)phthalate µg/L
Carbazole µg/L
Dibenzofuran µg/L
Diethyl phthalate µg/L
Dimethylphthalate µg/L
Di-n-butylphthalate µg/L
Di-n-octylphthalate µg/L
Hexachlorobenzene µg/L
Hexachlorobenzene (SIM Screen) µg/L
Hexachlorobutadiene µg/L
Hexachlorobutadiene (SIM Screen) µg/L
Hexachlorocyclopentadiene µg/L
Hexachloroethane µg/L
Isophorone µg/L
Nitrobenzene µg/L
N-Nitrosodimethylamine µg/L
n-Nitrosodimethylamine (SIM Screen) µg/L
N-Nitroso-di-n-propylamine µg/L
N-Nitrosodiphenylamine µg/L
Pentachlorophenol µg/L
Pentachlorophenol (SIM Screen) µg/L
Phenol µg/L

06-PAHs by SIM
2-Methylnaphthalene ng/l

MW-19B MW-19B LF-01 LF-01 LF-03 LF-03 MW-8A MW-8A MW-8B MW-8B
14-Feb-14 14-Feb-14 17-Feb-14 17-Feb-14 17-Feb-14 17-Feb-14 18-Feb-14 18-Feb-14 18-Feb-14 18-Feb-14

N N N N N N N N N N
MW-19B-01-021414 MW-19B-01-021414-FF LF-01-01-021714 LF-01-01-021714-FF LF-03-01-021714 LF-03-01-021714-FF MW-8A-01-021814 MW-8A-01-021814-FF MW-8B-01-021814MW-8B-01-021814-FF

                    
< 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U < 0.00010 U

< 0.0012 U 0.012 0.0055 0.0081 < 0.0012 U
< 0.0012 U 0.012 0.0056 0.0063 < 0.0012 U

< 0.0020 U 0.0030 J 0.0072 0.021 0.0020 J-
< 0.0020 U 0.0031 J 0.0074 0.017 J- < 0.0020 U

1,100 1,700 5,000 1,300 1,700 
1,200 1,600 3,200 1,200 J 1,700 

< 0.0020 U 0.0029 J- 0.0063 J- < 0.0020 UJ < 0.0020 UJ
0.0035 J- < 0.0020 UJ 0.0029 J- < 0.0020 UJ < 0.0020 UJ

< 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U
< 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U < 0.00060 U

19,000 2,700 7,700 3,600 13,000 
22,000 2,500 5,100 3,400 J 12,000 

< 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U
< 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U < 0.0010 U

< 0.0060 U < 0.0060 U < 0.0060 U < 0.0060 U < 0.0060 U
< 0.0060 U < 0.0060 U < 0.0060 U < 0.0060 U < 0.0060 U

< 0.0080 U < 0.0080 UJ < 0.0080 UJ 0.025 J- 0.023 J-
< 0.0080 U < 0.0080 U 0.0091 J 0.025 J- < 0.0080 U

< 4.6 U < 4.6 U < 4.5 U < 4.6 U < 48 U
< 0.50 U < 0.50 U < 0.49 U 0.52 J < 5.2 U
< 2.3 U < 2.3 U < 2.3 U < 2.3 U < 24 U
< 1.9 U < 1.8 U < 1.8 U < 1.9 U < 19 U
< 1.9 U < 1.8 U < 1.8 U 3.5 J+ < 19 U

< 0.18 U 0.22 J+ 0.20 J+ 2.7 J+ < 0.18 U
< 1.2 U < 1.2 U < 1.2 U < 1.2 UJ < 12 U
< 2.4 U < 2.4 U < 2.3 U < 2.4 U < 25 U
< 2.0 U < 2.0 U < 2.0 U < 2.0 U < 21 U
< 19 U < 18 U < 18 U < 19 U < 190 U
< 1.9 U < 1.8 U < 1.8 U < 1.9 U < 19 U
< 1.9 U < 1.8 U < 1.8 U < 1.9 U < 19 U
< 1.2 UJ < 1.2 UJ < 1.2 UJ < 1.2 U < 12 U
< 1.5 U < 1.5 U < 1.4 U < 1.5 U < 15 U
< 0.86 U < 0.86 U < 0.84 U < 0.86 U < 8.9 U
< 1.9 U < 1.8 U < 1.8 U < 1.9 U < 19 U
< 1.8 U < 1.8 U < 1.7 U < 1.8 U < 18 U
< 0.89 U < 0.89 U < 0.86 U < 0.89 UJ < 9.2 U
< 1.3 U < 1.3 U < 1.3 U < 1.3 UJ < 13 U
< 2.0 U < 2.0 U < 2.0 U 6.8 J+ < 21 U
< 1.0 U < 1.0 U < 0.99 U < 1.0 U < 10 U
< 1.9 U < 1.8 U < 1.8 U < 1.9 U < 19 U
< 1.9 U < 1.8 U < 1.8 U < 1.9 U < 19 U
< 1.0 U < 1.0 U < 0.99 U < 1.0 U < 10 U
< 1.1 U < 1.1 U < 1.0 U 3.0 J+ < 11 U
< 1.4 U < 1.4 U < 1.3 U < 1.4 UJ < 14 U
< 5.6 U < 5.6 U < 5.5 U < 5.6 U < 58 U
< 0.72 U < 0.72 U < 0.70 U 2.5 J < 7.4 U
< 7.7 U < 7.7 U < 7.5 U < 7.7 U < 80 U
< 1.3 U < 1.3 U < 1.3 U < 1.3 U < 13 U
< 0.93 U < 0.92 U < 0.90 U < 0.93 U < 9.5 U
< 1.4 U < 1.4 U < 1.3 U < 1.4 U < 14 U
< 0.97 U < 0.92 U < 1 U < 0.93 U < 9.5 U
< 1.1 U < 1.1 U < 1.1 U < 1.1 U < 11 U
< 1.0 U < 1.0 U < 0.99 U < 1.0 U < 10 U
< 0.86 U < 0.86 U < 0.84 U < 0.86 U < 8.9 U
< 0.81 U < 0.81 U < 0.79 U < 0.82 U < 8.4 U
< 1.0 U < 1.0 U < 0.99 U < 1.0 U < 10 U
< 1.4 U < 1.4 U < 1.3 U < 1.4 U < 14 U
< 1.3 U < 1.3 U < 1.3 U 2.0 J < 13 U

< 0.065 UJ < 0.065 UJ < 0.063 UJ 1.8 J < 0.067 UJ
< 1.2 UJ < 1.2 UJ < 1.2 UJ < 1.2 U < 12 U

< 0.074 UJ < 0.074 UJ < 0.072 UJ < 0.074 U < 0.076 U
< 4.6 UJ < 4.6 UJ < 4.5 UJ < 4.6 U < 48 U
< 1.3 UJ < 1.3 UJ < 1.3 UJ < 1.3 U < 13 U
< 0.93 U < 0.92 U < 0.90 U < 0.93 U < 9.5 U
< 1.5 U < 1.5 U < 1.4 U < 1.5 U < 15 U
< 0.89 U < 0.89 U < 0.86 U < 0.89 U < 9.2 U
< 0.065 U < 0.065 U < 0.063 U < 0.065 U < 0.067 U

< 1.3 U < 1.3 U < 1.3 U < 1.3 U < 13 U
< 0.50 U < 0.50 U < 0.49 U < 0.50 U < 5.2 U
< 1.9 U < 1.8 U < 1.8 U 5.5 J+ < 19 U
< 1.9 U < 1.8 U < 1.8 U < 1.9 U < 1.9 U
< 1.0 U < 1.0 U < 0.99 U < 1.0 U < 10 U

< 5.0 U 43 J 2,900 1,500 < 5.4 U
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

MW-20A MW-20A MW-20B MW-20B PZ-6 PZ-6 PZ-16 PZ-16 PZ-18 PZ-18 PZ-22 PZ-22 MW-13A MW-13A MW-13B MW-13B PZ-1
31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14

N N N N N N N N N N N N N N N N N
MW-20A-01-013114 MW-20A-01-013114-FF MW-20B-01-013114 MW-20B-01-013114-FF PZ-06-01-013114 PZ-06-01-013114-FF PZ-16-01-020314 PZ-16-01-020314-FF PZ-18-01-020314 PZ-18-01-020314-FF PZ-22-01-020314 PZ-22-01-020314-FF MW-13A-01-020414 MW-13A-01-020414-FF MW-13B-01-020414 MW-13B-01-020414-FF PZ-01-01-020414

Analyte Unit                                   

Location ID
Sample Date
Sample Type

Sample ID

Acenaphthene ng/l 270 13 J 57 < 2.9 U < 2.8 U < 2.8 U < 2.9 U < 3.0 U < 2.5 U
Acenaphthylene ng/l < 2.8 U < 2.5 U < 2.7 U < 2.8 U < 2.8 U < 2.7 U < 2.8 U < 2.9 U < 2.4 U
Anthracene ng/l 6.2 J 13 J < 4.0 U < 4.1 U < 4.0 U < 4.0 U 29 J < 4.2 U < 3.5 U
Benzo(a)anthracene ng/l < 4.1 U < 3.8 U < 4.1 U < 4.2 U < 4.1 U < 4.1 U < 4.2 U 36 J < 3.7 U
Benzo(a)pyrene ng/l < 4.0 U < 3.6 U < 3.9 U < 4.1 U < 4.0 U < 3.9 U < 4.0 U 17 J < 3.5 U
Benzo(b)fluoranthene ng/l < 11 U < 10 U < 11 U < 11 U < 11 U < 11 U < 11 U 93 < 9.8 U
Benzo(g,h,i)perylene ng/l < 5.0 U < 4.6 U 6.0 J < 5.1 U < 4.9 U < 4.9 U < 5.1 U 58 < 4.4 U
Benzo(k)fluoranthene ng/l < 7.0 U < 6.5 U < 7.0 U < 7.2 U < 7.0 U < 7.0 U < 7.2 U 83 < 6.2 U
Chrysene ng/l < 3.6 U < 3.3 U < 3.6 U < 3.7 U < 3.6 U < 3.6 U < 3.7 U 71 < 3.2 U
Dibenzo(a,h)anthracene ng/l < 13 U < 12 U < 13 U < 13 U < 13 U < 13 U < 13 U 71 < 12 U
Fluoranthene ng/l < 3.9 U 7.1 J < 3.8 U < 4.0 U < 3.9 U < 3.8 U 39 J 37 J < 3.4 U
Fluorene ng/l 110 19 J 85 < 3.7 U < 3.6 U < 3.6 U 24 J < 3.8 U < 3.2 U
Indeno(1,2,3-cd)pyrene ng/l < 13 U < 12 U < 13 U < 13 U < 13 U < 13 U < 13 U 62 < 11 U
Naphthalene ng/l 3,500 870 590 < 3.4 U < 3.3 U 7.0 J 3,200 1,900 < 2.9 U
Phenanthrene ng/l 9.9 J 14 J 160 < 5.8 U < 5.7 U < 5.6 U 32 J < 6.0 U < 5.0 U
Pyrene ng/l < 3.8 U 6.5 J < 3.8 U < 3.9 U < 3.8 U < 3.7 U 12 J < 4.0 U < 3.3 U

07-VOCs
1,4-Dioxane µg/L < 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ
1,1-Dichloroethane µg/L 1.7 1.4 < 0.10 U 0.38 J < 0.10 U 1.7 1.0 0.52 J 1.5 
1,1-Dichloroethene µg/L 0.35 J 0.27 J < 0.14 U 0.33 J < 0.14 U < 0.14 U 0.31 J 0.25 J 0.14 J
1,2-Dibromo-3-chloropropane µg/L < 0.32 U < 0.32 U < 0.32 U < 0.32 U < 0.32 U < 0.32 U < 0.32 U < 0.32 U < 0.32 U
1,2-Dibromoethane µg/L < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U
1,2-Dichlorobenzene µg/L < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U
1,2-Dichloroethane µg/L < 0.22 U < 0.22 U < 0.22 U 0.29 J < 0.22 U < 0.22 U 0.29 J < 0.22 U < 0.22 U
cis-1,2-Dichloroethene µg/L 21 2.8 < 0.10 U < 0.10 U < 0.10 U 1.7 < 0.10 U < 0.10 U < 0.10 U
trans-1,2-Dichloroethene µg/L 7.3 0.38 J < 0.11 U < 0.11 U < 0.11 U 0.17 J < 0.11 U < 0.11 U < 0.11 U
1,2-Dichloropropane µg/L < 0.15 U < 0.15 U < 0.15 U 0.23 J < 0.15 U < 0.15 U 0.35 J 0.19 J < 0.15 U
1,3-Dichlorobenzene µg/L < 0.11 U < 0.11 U < 0.11 U < 0.11 U < 0.11 U < 0.11 U < 0.11 U < 0.11 U < 0.11 U
cis-1,3-Dichloropropene µg/L < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U
trans-1,3-Dichloropropene µg/L < 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U
1,4-Dichlorobenzene µg/L < 0.13 U < 0.13 U < 0.13 U < 0.13 U < 0.13 U < 0.13 U 0.13 J < 0.13 U < 0.13 U
1,1,1-Trichloroethane µg/L < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U
1,1,2-Trichloroethane µg/L < 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/L < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U
1,2,3-Trichlorobenzene µg/L < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U
1,2,4-Trichlorobenzene µg/L < 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U
1,1,2,2-Tetrachloroethane µg/L < 0.090 U < 0.18 U < 0.090 U < 0.090 U < 0.090 U < 0.090 U < 0.45 U < 0.090 U < 0.090 U
2-Butanone µg/L 1.8 J 17 < 0.35 U 0.35 J 0.88 J < 0.35 U 22 26 3.1 
2-Hexanone µg/L 0.53 J < 0.17 U < 0.17 U < 0.17 U < 0.17 U < 0.17 U 1.3 J- 0.89 J- < 0.17 UJ
4-Methyl-2-pentanone µg/L 6.3 4.7 < 0.18 U 0.31 J < 0.18 U < 0.18 U 39 J- 20 J- 0.65 J-
Acetone µg/L 4.8 J 79 < 2.1 U 2.9 J 5.1 J 2.3 J 110 150 31 
Benzene µg/L 1.1 < 0.13 U < 0.13 U 0.36 J 0.34 J < 0.13 U < 0.13 U < 0.13 U < 0.13 U
Bromochloromethane µg/L < 0.14 U < 0.14 U < 0.14 U < 0.14 U 0.83 J < 0.14 U 1.5 4.7 < 0.14 U
Bromodichloromethane µg/L < 0.14 U < 0.14 U < 0.14 U < 0.14 U 0.92 J < 0.14 U 130 44 < 0.14 U
Bromoform µg/L < 0.10 U < 0.10 U < 0.10 U < 0.10 U 0.71 J < 0.10 U 300 78 < 0.10 U
Bromomethane µg/L < 0.29 U < 0.29 U < 0.29 U < 0.29 U < 0.29 U < 0.29 U 1.5 0.49 J < 0.29 U
Carbon disulfide µg/L 0.29 J 0.27 J < 0.16 U < 0.16 U 1.7 J 0.34 J 5.0 27 < 0.77 U
Carbon tetrachloride µg/L < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U 2.6 0.28 J < 0.15 U
Chlorobenzene µg/L < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U
Cyclohexane µg/L 0.43 J < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U
Dibromochloromethane µg/L < 0.13 U < 0.13 U < 0.13 U < 0.13 U 0.95 J < 0.13 U 240 75 < 0.13 U
Chloroethane µg/L < 0.34 U < 0.34 U < 0.34 U < 0.34 U < 0.34 U < 0.34 U 3.4 1.6 < 0.34 U
Chloroform µg/L 0.13 J 0.13 J < 0.12 U 7.2 5.1 0.77 J 100 61 1.4 
Chloromethane µg/L < 0.25 U 1.4 < 0.25 U < 0.25 U < 0.25 U < 0.25 U 11 J- 4.5 J- 0.97 J-
Dichlorodifluoromethane (Freon-12) µg/L 0.29 J < 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U
Ethyl benzene µg/L 2.6 < 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U
Isopropylbenzene µg/L 0.97 J < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U
Methyl tertbutyl ether (MTBE) µg/L < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U
Dichloromethane (Methylene chloride) µg/L < 0.35 U 0.43 J < 0.35 U < 0.35 U 0.99 J < 0.35 U 2.4 5.5 0.64 J
Styrene µg/L < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U
Tetrachloroethene µg/L 8.5 1.0 < 0.10 U < 0.10 U < 0.10 U < 0.10 U 0.27 J < 0.10 U < 0.10 U
Toluene µg/L 3.4 0.38 J < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U
Trichloroethene µg/L 24 7.9 < 0.13 U 0.13 J < 0.13 U 1.4 0.23 J 0.24 J < 0.13 U
Trichlorofluoromethane (Freon-11) µg/L < 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U
Vinyl chloride µg/L 13 0.43 J < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U
o-Xylene µg/L 2.1 0.35 J < 0.10 U < 0.10 U < 0.10 U < 0.10 U 0.24 J 0.17 J < 0.10 U
m,p Xylenes µg/L 1.7 < 0.18 U < 0.18 U < 0.18 U < 0.18 U < 0.18 U 0.46 J 0.31 J < 0.18 U

09-General Water Quality Parameters
Total Dissolved Solids mg/L 70,000 280,000 82,000 60,000 J 92,000 180,000 53,000 64,000 300,000 
Bromide mg/L 72 J 100 J < 18 U < 8.8 U < 18 U 120 J < 8.8 U < 8.8 U 400 
Chloride mg/L 45,000 170,000 49,000 34,000 51,000 100,000 26,000 33,000 180,000 
Chlorine, Field mg/L 0.02 0.14 0.02 0.02 0 0.11 0.05 0.04 0.06 
Total Cyanide mg/L < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 UJ < 0.0050 UJ < 0.0050 UJ 0.032 0.030 < 0.0050 U
Dissolved Cyanide mg/L < 0.0050 UJ < 0.0050 UJ < 0.0050 U 0.0073 J < 0.0050 UJ < 0.0050 UJ 0.031 0.028 
Fluoride mg/L 6.4 J 13 J 3.8 J 4.8 J 1.9 J 3.4 J 16 18 11 J
Nitrate as N mg/L < 0.44 U 1.4 J < 0.44 U 2.2 J+ < 0.44 U < 0.55 U 1.7 J+ 0.29 J+ < 1.1 U
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit

Location ID
Sample Date
Sample Type

Sample ID

Acenaphthene ng/l
Acenaphthylene ng/l
Anthracene ng/l
Benzo(a)anthracene ng/l
Benzo(a)pyrene ng/l
Benzo(b)fluoranthene ng/l
Benzo(g,h,i)perylene ng/l
Benzo(k)fluoranthene ng/l
Chrysene ng/l
Dibenzo(a,h)anthracene ng/l
Fluoranthene ng/l
Fluorene ng/l
Indeno(1,2,3-cd)pyrene ng/l
Naphthalene ng/l
Phenanthrene ng/l
Pyrene ng/l

07-VOCs
1,4-Dioxane µg/L
1,1-Dichloroethane µg/L
1,1-Dichloroethene µg/L
1,2-Dibromo-3-chloropropane µg/L
1,2-Dibromoethane µg/L
1,2-Dichlorobenzene µg/L
1,2-Dichloroethane µg/L
cis-1,2-Dichloroethene µg/L
trans-1,2-Dichloroethene µg/L
1,2-Dichloropropane µg/L
1,3-Dichlorobenzene µg/L
cis-1,3-Dichloropropene µg/L
trans-1,3-Dichloropropene µg/L
1,4-Dichlorobenzene µg/L
1,1,1-Trichloroethane µg/L
1,1,2-Trichloroethane µg/L
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/L
1,2,3-Trichlorobenzene µg/L
1,2,4-Trichlorobenzene µg/L
1,1,2,2-Tetrachloroethane µg/L
2-Butanone µg/L
2-Hexanone µg/L
4-Methyl-2-pentanone µg/L
Acetone µg/L
Benzene µg/L
Bromochloromethane µg/L
Bromodichloromethane µg/L
Bromoform µg/L
Bromomethane µg/L
Carbon disulfide µg/L
Carbon tetrachloride µg/L
Chlorobenzene µg/L
Cyclohexane µg/L
Dibromochloromethane µg/L
Chloroethane µg/L
Chloroform µg/L
Chloromethane µg/L
Dichlorodifluoromethane (Freon-12) µg/L
Ethyl benzene µg/L
Isopropylbenzene µg/L
Methyl tertbutyl ether (MTBE) µg/L
Dichloromethane (Methylene chloride) µg/L
Styrene µg/L
Tetrachloroethene µg/L
Toluene µg/L
Trichloroethene µg/L
Trichlorofluoromethane (Freon-11) µg/L
Vinyl chloride µg/L
o-Xylene µg/L
m,p Xylenes µg/L

09-General Water Quality Parameters
Total Dissolved Solids mg/L
Bromide mg/L
Chloride mg/L
Chlorine, Field mg/L
Total Cyanide mg/L
Dissolved Cyanide mg/L
Fluoride mg/L
Nitrate as N mg/L

PZ-1 PZ-10 PZ-10 PZ-12 PZ-12 MW-14 MW-14 MW-15A MW-15A MW-15B MW-15B MW-17 MW-17 MW-4A MW-4A PZ-26 PZ-26 PZ-8
04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14

N N N N N N N N N N N N N N N N N N
PZ-01-01-020414-FF PZ-10-01-020414 PZ-10-01-020414-FF PZ-12-01-020414 PZ-12-01-020414-FF MW-14-01-020514 MW-14-01-020514-FFMW-15A-01-020514MW-15A-01-020514-FFMW-15B-01-020514MW-15B-01-020514-FF MW-17-01-020514 MW-17-01-020514-FF MW-4A-01-020514 MW-4A-01-020514-FF PZ-26-01-020514 PZ-26-01-020514-FF PZ-08-01-020514

                                    
< 2.9 U < 2.9 U < 31 U < 31 U < 31 U < 2.9 U < 2.9 U < 29 U < 29 U
< 2.8 U < 2.8 U < 30 U < 30 U < 30 U < 2.9 U < 2.8 U < 28 U < 29 U
< 4.1 U < 4.1 U < 44 U < 43 U < 44 U < 4.1 U < 4.1 U < 41 U < 41 U
< 4.2 U < 4.2 U < 45 U < 44 U < 45 U < 4.3 U < 4.3 U < 42 U < 43 U
< 4.1 U < 4.0 U < 43 U < 43 U < 43 U < 4.1 U < 4.1 U < 40 U < 41 U
< 11 U < 11 U < 120 U < 120 U < 120 U < 11 U < 11 U < 110 U < 110 U
< 5.1 U < 5.0 U < 54 U < 53 U < 54 U < 5.1 U < 5.1 U < 50 U < 51 U
< 7.2 U < 7.2 U < 77 U < 75 U < 77 U < 7.3 U < 7.2 U < 71 U < 72 U
< 3.7 U < 3.7 U < 39 U < 39 U < 39 U < 3.7 U < 3.7 U < 37 U < 37 U
< 13 U < 13 U < 140 U < 140 U < 140 U < 13 U < 13 U < 130 U < 130 U

7.1 J 21 J < 42 U < 42 U < 42 U < 4.0 U < 4.0 U < 39 U < 40 U
< 3.7 U < 3.7 U < 40 U < 39 U < 40 U < 3.8 U 6.9 J 71 J 39 J
< 13 U < 13 U < 140 U < 140 U < 140 U < 13 U < 13 U < 130 U < 130 U

100 54 100 J 88 J 120 J 140 83 400 J 320 J
< 5.8 U < 5.8 U < 62 U < 61 U < 62 U < 5.9 U < 5.9 U < 58 U < 59 U
< 3.9 U < 3.9 U < 41 U < 41 U < 41 U < 3.9 U < 3.9 U < 38 U < 39 U

< 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ
0.56 J 1.1 0.80 J 1.7 1.3 5.8 0.15 J 0.84 J 1.8 
0.26 J 0.43 J 0.35 J 0.32 J 0.39 J 3.7 0.17 J 0.44 J 0.47 J

< 0.32 U < 0.32 U < 0.32 U < 0.32 U < 0.32 U < 0.32 U < 0.32 UJ < 0.32 U < 0.32 U
< 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U
< 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U

0.29 J 0.36 J < 0.22 U 0.40 J 0.37 J < 0.22 U < 0.22 U 0.41 J 0.53 J
< 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U 9.4 0.38 J 0.18 J < 0.10 U
< 0.11 U < 0.11 U < 0.11 U < 0.11 U < 0.11 U 2.5 < 0.11 U < 0.11 U < 0.11 U

0.35 J 0.44 J 0.32 J 0.57 J 0.54 J < 0.15 U < 0.15 U 0.40 J 0.61 J
< 0.11 U < 0.11 U < 0.11 U < 0.11 U < 0.11 U < 0.11 U 0.12 J < 0.11 U < 0.11 U
< 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U

< 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U
< 0.13 U < 0.13 U < 0.13 U < 0.13 U < 0.13 U < 0.13 U 0.15 J < 0.13 U < 0.13 U
< 0.19 U < 0.19 U < 0.19 U 0.28 J < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U
< 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U
< 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U
< 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U
< 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U 0.66 J < 0.10 U < 0.10 U

< 0.090 U < 0.18 U < 0.27 U < 0.63 U < 0.45 U < 0.090 U < 0.090 U < 0.090 U < 0.45 U
< 0.35 U 22 30 24 22 < 0.35 U < 0.35 U 14 26 
< 0.17 UJ 1.0 J- 0.71 J 0.94 J 1.1 J < 0.17 U < 0.17 U 2.0 2.0 

1.6 J- 18 J- 12 < 0.18 U 35 0.42 J < 0.18 U 2.0 5.9 
< 2.1 U 110 110 140 130 < 2.1 U 6.4 J 67 100 
0.30 J 0.15 J < 0.13 U 0.15 J 0.13 J 0.51 J < 0.13 U 0.33 J < 0.13 U

< 0.14 U 15 5.7 2.1 2.8 < 0.14 U < 0.14 U 7.7 18 
< 0.14 U 57 74 120 79 < 0.14 U < 0.14 U < 0.14 U 79 

0.31 J 110 97 180 120 0.25 J 0.34 J 0.29 J 120 
< 0.29 U 0.84 J 0.56 J 1.9 0.72 J < 0.29 U < 0.29 U < 0.29 U < 0.29 U
< 0.54 U 88 28 22 53 0.30 J 0.80 J 4.9 71 
< 0.15 U 1.7 0.79 J 4.2 1.9 < 0.15 U < 0.15 U < 0.15 U 1.3 
< 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U
< 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U
< 0.13 U 95 100 180 120 < 0.13 U < 0.13 U < 0.13 U 99 

0.37 J 3.0 2.0 6.1 4.2 < 0.34 U < 0.34 U 1.2 5.9 
19 74 83 90 76 0.14 J 4.8 74 J- 100 

< 0.25 UJ 9.7 J- 6.4 J- 20 J- 11 J- < 0.25 UJ < 0.25 U 0.96 J- 14 J-
< 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U
< 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U 0.16 J < 0.10 U < 0.10 U < 0.10 U
< 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U
< 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U

0.41 J 9.9 4.7 3.7 3.7 < 0.35 U < 0.35 U 11 13 
< 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U

0.11 J 0.31 J 0.15 J 0.39 J 0.28 J < 0.10 U 0.50 J 0.47 J 0.59 J
0.27 J < 0.25 U < 0.25 U < 0.25 U < 0.25 U 0.28 J < 0.25 U 0.28 J < 0.25 U
0.30 J 0.29 J 0.45 J 0.27 J 0.38 J 21 0.53 J 0.86 J 0.38 J

< 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U
< 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U

0.13 J < 0.10 U < 0.10 U < 0.10 U < 0.10 U 0.54 J < 0.10 U 0.14 J < 0.10 U
0.30 J < 0.18 U < 0.18 U < 0.18 U < 0.18 U < 0.18 U < 0.18 U 0.28 J < 0.18 U

56,000 190,000 64,000 53,000 58,000 100,000 54,000 63,000 51,000 
< 8.8 U < 8.8 U < 18 UJ < 8.8 UJ < 8.8 UJ 71 J- < 8.8 UJ < 18 UJ < 8.8 UJ
28,000 26,000 32,000 26,000 29,000 65,000 27,000 32,000 25,000 

0 0.10 0.03 0.01 0 0.11 0 0 0 
0.023 0.0095 J 0.030 J- 0.040 J- 0.047 J- < 0.0050 UJ 0.012 J- 0.0057 J- 0.026 J-

< 0.0050 U 0.0053 J 0.015 0.018 J 0.035 0.056 < 0.0050 U 0.014 < 0.0050 U
16 15 16 9.7 20 2.8 J 6.7 17 13 

< 0.22 U < 0.22 U < 0.22 U 1.7 J+ 0.36 J+ < 0.44 U 0.50 J+ < 0.22 U < 0.22 U
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit

Location ID
Sample Date
Sample Type

Sample ID

Acenaphthene ng/l
Acenaphthylene ng/l
Anthracene ng/l
Benzo(a)anthracene ng/l
Benzo(a)pyrene ng/l
Benzo(b)fluoranthene ng/l
Benzo(g,h,i)perylene ng/l
Benzo(k)fluoranthene ng/l
Chrysene ng/l
Dibenzo(a,h)anthracene ng/l
Fluoranthene ng/l
Fluorene ng/l
Indeno(1,2,3-cd)pyrene ng/l
Naphthalene ng/l
Phenanthrene ng/l
Pyrene ng/l

07-VOCs
1,4-Dioxane µg/L
1,1-Dichloroethane µg/L
1,1-Dichloroethene µg/L
1,2-Dibromo-3-chloropropane µg/L
1,2-Dibromoethane µg/L
1,2-Dichlorobenzene µg/L
1,2-Dichloroethane µg/L
cis-1,2-Dichloroethene µg/L
trans-1,2-Dichloroethene µg/L
1,2-Dichloropropane µg/L
1,3-Dichlorobenzene µg/L
cis-1,3-Dichloropropene µg/L
trans-1,3-Dichloropropene µg/L
1,4-Dichlorobenzene µg/L
1,1,1-Trichloroethane µg/L
1,1,2-Trichloroethane µg/L
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/L
1,2,3-Trichlorobenzene µg/L
1,2,4-Trichlorobenzene µg/L
1,1,2,2-Tetrachloroethane µg/L
2-Butanone µg/L
2-Hexanone µg/L
4-Methyl-2-pentanone µg/L
Acetone µg/L
Benzene µg/L
Bromochloromethane µg/L
Bromodichloromethane µg/L
Bromoform µg/L
Bromomethane µg/L
Carbon disulfide µg/L
Carbon tetrachloride µg/L
Chlorobenzene µg/L
Cyclohexane µg/L
Dibromochloromethane µg/L
Chloroethane µg/L
Chloroform µg/L
Chloromethane µg/L
Dichlorodifluoromethane (Freon-12) µg/L
Ethyl benzene µg/L
Isopropylbenzene µg/L
Methyl tertbutyl ether (MTBE) µg/L
Dichloromethane (Methylene chloride) µg/L
Styrene µg/L
Tetrachloroethene µg/L
Toluene µg/L
Trichloroethene µg/L
Trichlorofluoromethane (Freon-11) µg/L
Vinyl chloride µg/L
o-Xylene µg/L
m,p Xylenes µg/L

09-General Water Quality Parameters
Total Dissolved Solids mg/L
Bromide mg/L
Chloride mg/L
Chlorine, Field mg/L
Total Cyanide mg/L
Dissolved Cyanide mg/L
Fluoride mg/L
Nitrate as N mg/L

PZ-8 MW-7 MW-7 MW-5A MW-5A MW-6 MW-6 PZ-24 PZ-24 MW-18 MW-18 PZ-4 PZ-4 MW-19A MW-19A
05-Feb-14 06-Feb-14 06-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 13-Feb-14 13-Feb-14 13-Feb-14 13-Feb-14 14-Feb-14 14-Feb-14

N N N N N N N N N N N N N N N
PZ-08-01-020514-FF MW-7-01-020614 MW-7-01-020614-FFMW-5A-01-020714MW-5A-01-020714-FFMW-6-01-020714 MW-6-01-020714-FF PZ-24-01-020714 PZ-24-01-020714-FF MW-18-01-021314 MW-18-01-021314-FF PZ-04-01-021314 PZ-04-01-021314-FF MW-19A-01-021414 MW-19A-01-021414-FF

                              
64 < 29 U 89 J < 30 U < 3.0 U < 2.8 U < 2.7 U
25 J < 28 U < 30 U < 30 U < 2.9 U < 2.7 U < 2.6 U
29 J < 40 U < 43 U < 43 U < 4.2 U < 3.9 U < 3.8 U

< 4.3 U < 42 U < 44 U < 44 U < 4.3 U < 4.0 U < 4.0 U
< 4.1 U < 40 U < 42 U < 42 U < 4.1 U < 3.9 U < 3.8 U
< 11 U < 110 U < 120 U < 120 U < 12 U < 11 U < 11 U
< 5.1 U < 50 U < 53 U < 53 U < 5.2 U < 4.8 U < 4.7 U
< 7.2 U < 71 U < 75 U < 75 U < 7.3 U < 6.8 U < 6.7 U
< 3.7 U < 36 U < 39 U < 38 U < 3.7 U < 3.5 U < 3.4 U
< 13 U < 130 U < 140 U < 140 U < 14 U < 13 U < 12 U
< 4.0 U < 39 U < 41 U < 41 U < 4.0 U < 3.8 U 4.0 J

180 < 37 U 400 J < 39 U < 3.8 U < 3.5 U < 3.5 U
< 13 U < 130 U < 140 U < 140 U < 13 U < 12 U < 12 U
20,000 7,000 730 1,300 < 3.8 U < 3.2 U < 7.2 U

69 < 57 U 130 J < 61 U < 5.9 U < 5.5 U < 5.4 U
< 3.9 U < 38 U < 41 U < 40 U < 3.9 U < 3.7 U 3.8 J

< 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ
0.39 J 13 1.0 7.2 < 0.10 U 0.18 J 2.0 
0.28 J 0.26 J < 0.14 U 8.2 < 0.14 U 0.31 J 0.36 J

< 0.32 UJ < 0.32 UJ < 0.32 UJ < 0.32 UJ < 0.32 U < 0.32 U < 0.32 U
< 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U
< 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U
< 0.22 U < 0.22 U < 0.22 U 0.27 J < 0.22 U < 0.22 U < 0.22 U

18 4.0 7.5 16 1.7 0.29 J 4.1 
7.2 0.54 J 1.5 3.3 < 0.11 U < 0.11 U 0.65 J

< 0.15 U < 0.15 U < 0.15 U 0.23 J < 0.15 U < 0.15 U < 0.15 U
< 0.11 U < 0.11 U < 0.11 U < 0.11 U 0.28 J < 0.11 U < 0.11 U
< 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U

< 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U < 0.080 U
< 0.13 U < 0.13 U < 0.13 U < 0.13 U < 0.13 U < 0.13 U < 0.13 U
< 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U
< 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U
< 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U
< 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U

0.28 J 4.4 < 0.10 U < 0.10 U 1.0 < 0.10 U < 0.10 U
< 0.090 U < 0.090 U < 0.090 U < 0.090 U < 0.090 U < 0.090 U < 0.090 U
< 0.35 U < 0.35 U < 0.35 U 4.0 < 0.35 U < 0.35 U < 0.35 U
< 0.17 U < 0.17 U < 0.17 U 0.71 J < 0.17 U < 0.17 U < 0.17 U

3.2 1.7 J 2.0 2.3 < 0.18 U < 0.18 U 1.3 J
< 2.1 U < 2.1 U < 2.1 U 20 < 2.1 U < 2.1 U 23 
0.48 J 0.40 J 0.61 J 0.43 J < 0.13 U < 0.13 U < 0.13 U

< 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U
< 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U 9.9 < 0.14 U
< 0.10 U < 0.10 U < 0.10 U < 0.10 U < 0.10 U 16 < 0.10 U
< 0.29 U < 0.29 U < 0.29 U < 0.29 U < 0.29 U < 0.29 U < 0.29 U

4.3 < 1.3 U < 1.9 U < 0.97 U < 0.26 U < 0.32 U < 0.24 U
< 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U
< 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U
< 0.12 U < 0.12 U 0.13 J 0.50 J < 0.12 U < 0.12 U < 0.12 U
< 0.13 U < 0.13 U < 0.13 U < 0.13 U < 0.13 U 17 < 0.13 U
< 0.34 U < 0.34 U < 0.34 U 0.54 J < 0.34 U < 0.34 U < 0.34 U
< 0.12 U 2.5 < 0.12 U 23 0.33 J 5.5 1.4 
< 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U 0.85 J < 0.25 U
< 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U

6.3 1.5 4.9 1.4 < 0.10 U < 0.10 U < 0.10 U
2.0 0.88 J 1.5 0.15 J < 0.12 U < 0.12 U < 0.12 U

< 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U
< 0.35 U < 0.35 U < 0.35 U < 0.35 U < 0.35 U < 0.35 U < 0.35 U
< 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U
< 0.10 U < 0.10 U < 0.10 U 0.66 J 0.69 J 1.2 0.27 J

4.5 0.80 J 1.4 0.66 J < 0.25 U < 0.25 U < 0.25 U
4.0 1.2 < 0.13 U 26 0.42 J 0.88 J 8.8 

< 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U
1.0 1.4 13 0.27 J < 0.22 U < 0.22 U < 0.22 U
6.7 2.2 0.65 J 2.5 < 0.10 U < 0.10 U < 0.10 U
9.6 3.6 4.5 2.2 < 0.18 U < 0.18 U < 0.18 U

39,000 78,000 29,000 77,000 22,000 130,000 130,000 
< 8.8 UJ < 18 UJ < 8.8 UJ 28 J- 22 J 84 J 340 
20,000 41,000 15,000 45,000 12,000 74,000 88,000 

0 0 0 0 0.07 0.06 0.08 
0.035 J- < 0.0050 UJ < 0.0050 UJ 0.0066 J- < 0.0050 UJ 0.0055 J- < 0.0050 UJ

0.029 0.097 J- < 0.0050 UJ < 0.0050 UJ 0.0093 J- < 0.0050 UJ 0.0057 J- < 0.0050 UJ
11 12 5.1 13 4.7 2.9 J 4.5 J

< 0.22 U < 0.44 U < 0.11 U < 0.44 U 1.7 J+ 1.5 J+ 1.0 J+
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit

Location ID
Sample Date
Sample Type

Sample ID

Acenaphthene ng/l
Acenaphthylene ng/l
Anthracene ng/l
Benzo(a)anthracene ng/l
Benzo(a)pyrene ng/l
Benzo(b)fluoranthene ng/l
Benzo(g,h,i)perylene ng/l
Benzo(k)fluoranthene ng/l
Chrysene ng/l
Dibenzo(a,h)anthracene ng/l
Fluoranthene ng/l
Fluorene ng/l
Indeno(1,2,3-cd)pyrene ng/l
Naphthalene ng/l
Phenanthrene ng/l
Pyrene ng/l

07-VOCs
1,4-Dioxane µg/L
1,1-Dichloroethane µg/L
1,1-Dichloroethene µg/L
1,2-Dibromo-3-chloropropane µg/L
1,2-Dibromoethane µg/L
1,2-Dichlorobenzene µg/L
1,2-Dichloroethane µg/L
cis-1,2-Dichloroethene µg/L
trans-1,2-Dichloroethene µg/L
1,2-Dichloropropane µg/L
1,3-Dichlorobenzene µg/L
cis-1,3-Dichloropropene µg/L
trans-1,3-Dichloropropene µg/L
1,4-Dichlorobenzene µg/L
1,1,1-Trichloroethane µg/L
1,1,2-Trichloroethane µg/L
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) µg/L
1,2,3-Trichlorobenzene µg/L
1,2,4-Trichlorobenzene µg/L
1,1,2,2-Tetrachloroethane µg/L
2-Butanone µg/L
2-Hexanone µg/L
4-Methyl-2-pentanone µg/L
Acetone µg/L
Benzene µg/L
Bromochloromethane µg/L
Bromodichloromethane µg/L
Bromoform µg/L
Bromomethane µg/L
Carbon disulfide µg/L
Carbon tetrachloride µg/L
Chlorobenzene µg/L
Cyclohexane µg/L
Dibromochloromethane µg/L
Chloroethane µg/L
Chloroform µg/L
Chloromethane µg/L
Dichlorodifluoromethane (Freon-12) µg/L
Ethyl benzene µg/L
Isopropylbenzene µg/L
Methyl tertbutyl ether (MTBE) µg/L
Dichloromethane (Methylene chloride) µg/L
Styrene µg/L
Tetrachloroethene µg/L
Toluene µg/L
Trichloroethene µg/L
Trichlorofluoromethane (Freon-11) µg/L
Vinyl chloride µg/L
o-Xylene µg/L
m,p Xylenes µg/L

09-General Water Quality Parameters
Total Dissolved Solids mg/L
Bromide mg/L
Chloride mg/L
Chlorine, Field mg/L
Total Cyanide mg/L
Dissolved Cyanide mg/L
Fluoride mg/L
Nitrate as N mg/L

MW-19B MW-19B LF-01 LF-01 LF-03 LF-03 MW-8A MW-8A MW-8B MW-8B
14-Feb-14 14-Feb-14 17-Feb-14 17-Feb-14 17-Feb-14 17-Feb-14 18-Feb-14 18-Feb-14 18-Feb-14 18-Feb-14

N N N N N N N N N N
MW-19B-01-021414 MW-19B-01-021414-FF LF-01-01-021714 LF-01-01-021714-FF LF-03-01-021714 LF-03-01-021714-FF MW-8A-01-021814 MW-8A-01-021814-FF MW-8B-01-021814MW-8B-01-021814-FF

                    
< 2.9 U 9.3 J < 29 U < 29 U < 3.1 U
< 2.8 U < 2.9 U < 28 U < 28 U < 3.0 U
< 4.0 U < 4.1 U < 40 U < 41 U < 4.4 U
< 4.2 U < 4.3 U < 41 U < 42 U < 4.5 U
< 4.0 U < 4.1 U < 40 U < 40 U < 4.3 U
< 11 U < 12 U < 110 U < 110 U < 12 U
< 5.0 U < 5.1 U < 50 U < 50 U < 5.4 U
< 7.0 U < 7.3 U < 70 U < 71 U < 7.7 U
< 3.6 U < 3.7 U < 36 U < 37 U < 4.0 U
< 13 U < 14 U < 130 U < 130 U < 14 U
< 3.9 U < 4.0 U < 39 U < 39 U < 4.2 U
< 3.7 U < 3.8 U 54 J 83 J < 4.0 U
< 13 U < 13 U < 130 U < 130 U < 14 U
< 5.9 U 180 11,000 13,000 < 3.7 U
< 5.7 U < 5.9 U < 57 U < 58 U < 6.2 U
< 3.8 U < 3.9 U < 38 U < 38 U < 4.2 U

< 25 UJ < 25 UJ < 25 UJ < 25 UJ < 25 UJ
< 0.10 U < 0.10 U 2.6 1.9 1.5 
< 0.14 U < 0.14 U 1.6 1.4 < 0.14 U
< 0.32 U < 0.32 U < 0.32 U < 0.32 U < 0.32 U
< 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U
< 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U
< 0.22 U < 0.22 U < 0.22 U < 0.22 U < 0.22 U
< 0.10 U 7.5 15 29 1.4 
< 0.11 U 0.81 J 2.9 5.0 < 0.11 U
< 0.15 U < 0.15 U < 0.15 U 0.22 J < 0.15 U
< 0.11 U < 0.11 U < 0.11 U < 0.11 U < 0.11 U
< 0.22 U < 0.22 U < 0.22 U < 0.22 UJ < 0.22 UJ

< 0.080 U < 0.080 U < 0.080 U < 0.080 UJ < 0.080 UJ
< 0.13 U < 0.13 U < 0.13 U < 0.13 U < 0.13 U
< 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U
< 0.31 U < 0.31 U < 0.31 U < 0.31 U < 0.31 U
< 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U
< 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U
< 0.10 U < 0.10 U 0.55 J 0.45 J < 0.10 U

< 0.090 U < 0.090 U < 0.090 U < 0.090 U < 0.090 U
< 0.35 U < 0.35 U < 0.35 U 1.2 J < 0.35 U
< 0.17 U < 0.17 U < 0.17 U 0.64 J < 0.17 U
< 0.18 U 0.26 J 2.4 4.7 6.5 
< 2.1 U < 2.1 U 2.7 J 7.9 J 2.4 J
0.60 J < 0.13 U 0.26 J 0.75 J 0.23 J

< 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U
< 0.14 U < 0.14 U < 0.14 U < 0.14 U < 0.14 U
< 0.10 U < 0.10 U < 0.10 U < 0.10 UJ < 0.10 UJ
< 0.29 U < 0.29 U < 0.29 U < 0.29 U < 0.29 U
< 0.54 U < 0.19 U < 0.22 U < 0.33 U < 0.59 U
< 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U
< 0.12 U < 0.12 U < 0.12 U < 0.12 U < 0.12 U
< 0.12 U < 0.12 U 2.4 1.6 J < 0.12 U
< 0.13 U < 0.13 U < 0.13 U < 0.13 U < 0.13 U
< 0.34 U < 0.34 U < 0.34 U 0.75 J < 0.34 U
< 0.12 U < 0.12 U 2.0 24 < 0.12 U
< 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 UJ
< 0.16 U < 0.16 U < 0.16 U < 0.16 U < 0.16 U
< 0.10 U 0.54 J 1.9 9.3 < 0.10 U
< 0.12 U 0.84 J 0.94 J 0.80 J < 0.12 U
< 0.19 U < 0.19 U < 0.19 U < 0.19 U < 0.19 U
< 0.35 U < 0.35 U < 0.35 U 0.82 J < 0.35 U
< 0.15 U < 0.15 U < 0.15 U < 0.15 U < 0.15 U
< 0.10 U < 0.10 U < 0.10 U 0.46 J < 0.10 U
< 0.25 U 0.78 J 0.69 J 2.4 < 0.25 U
< 0.13 U 3.5 14 32 J 0.33 J
< 0.23 U < 0.23 U < 0.23 U < 0.23 U < 0.23 U
< 0.22 U 0.80 J 0.29 J 0.39 J < 0.22 U
< 0.10 U 0.19 J 2.1 18 < 0.10 U
< 0.18 U 1.4 2.3 22 < 0.18 U

72,000 33,000 77,000 57,000 77,000 
40 J 76 100 70 150 

38,000 20,000 46,000 31,000 47,000 
0.02 0 0 0 0 

< 0.025 UJ < 0.0050 UJ < 0.0050 UJ < 0.0050 U < 0.0050 UJ
< 0.025 UJ < 0.0050 UJ < 0.0050 UJ 0.0091 J- < 0.0050 UJ

0.77 J 2.2 J 5.9 J 16 < 1.2 U
< 0.22 U < 0.22 U < 0.44 U < 0.22 UJ < 0.44 UJ
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

MW-20A MW-20A MW-20B MW-20B PZ-6 PZ-6 PZ-16 PZ-16 PZ-18 PZ-18 PZ-22 PZ-22 MW-13A MW-13A MW-13B MW-13B PZ-1
31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 31-Jan-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 03-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14

N N N N N N N N N N N N N N N N N
MW-20A-01-013114 MW-20A-01-013114-FF MW-20B-01-013114 MW-20B-01-013114-FF PZ-06-01-013114 PZ-06-01-013114-FF PZ-16-01-020314 PZ-16-01-020314-FF PZ-18-01-020314 PZ-18-01-020314-FF PZ-22-01-020314 PZ-22-01-020314-FF MW-13A-01-020414 MW-13A-01-020414-FF MW-13B-01-020414 MW-13B-01-020414-FF PZ-01-01-020414

Analyte Unit                                   

Location ID
Sample Date
Sample Type

Sample ID

Nitrite as N mg/L < 0.32 U < 0.80 U < 0.32 U < 0.16 UJ < 0.32 UJ < 0.40 UJ < 0.16 UJ < 0.16 UJ < 0.80 UJ
Sulfate mg/L 2,000 460 J 1,400 1,800 8,500 26,000 1,200 1,900 11,000 
Perchlorate µg/L < 0.082 U < 0.082 U < 0.082 UJ < 0.082 U < 0.082 U < 0.082 UJ 1.1 0.49 J < 0.82 UJ
Monochloroacetic Acid µg/L < 4.0 U < 4.0 U < 4.0 U < 4.0 U 13 < 4.0 U 360 300 19 
Monobromoacetic acid µg/L < 7.5 U < 7.5 U < 7.5 U < 7.5 U < 7.5 U < 7.5 U 13 J 7.7 J < 7.5 U
Dichloroacetic Acid µg/L 9.9 J 21 < 9.8 U < 9.8 U 14 < 9.8 U 1,500 980 21 
Dibromoacetic acid µg/L < 3.8 U < 3.8 U < 3.8 U < 3.8 U < 3.8 U < 3.8 U 1,100 330 < 3.8 U
Trichloroacetic acid µg/L < 3.8 U < 3.8 U < 3.8 U 13 18 < 3.8 U 1,300 420 < 3.8 U
Total Organic Carbon mg/L 65 80 37 23 J 23 66 49 47 190 
Total Alkalinity mg/L 290 64 180 410 350 600 870 760 680 
Orthophosphate as P mg/L < 1.5 U < 3.9 U < 1.5 U < 0.77 U < 1.5 U < 1.9 U < 0.77 U < 0.77 U < 3.9 U
pH, Field pH units 6.22 5.30 7.42 6.61 7.78 7.24 5.73 5.87 6.32 

10-Water Field Parameters
Specific Conductivity, Field mS/cm 73.8 414 83.2 74.4 150.0 253 58.9 69.5 358 
Dissolved Oxygen (DO), Field mg/L 0 0.36 0 0 1.15 0 0 0.01 3.75 
Turbidity, Field NTU 7.1 121 0.3 0.2 10.9 0 9.8 206 0 
Temperature, Field deg C 18.24 14.88 11.12 12.09 14.08 12.59 4.60 10.22 13.59 
Oxidation-Reduction Potential, Field mV -117 69 -238 -97 -371 -245 97 26 14 
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit

Location ID
Sample Date
Sample Type

Sample ID

Nitrite as N mg/L
Sulfate mg/L
Perchlorate µg/L
Monochloroacetic Acid µg/L
Monobromoacetic acid µg/L
Dichloroacetic Acid µg/L
Dibromoacetic acid µg/L
Trichloroacetic acid µg/L
Total Organic Carbon mg/L
Total Alkalinity mg/L
Orthophosphate as P mg/L
pH, Field pH units

10-Water Field Parameters
Specific Conductivity, Field mS/cm
Dissolved Oxygen (DO), Field mg/L
Turbidity, Field NTU
Temperature, Field deg C
Oxidation-Reduction Potential, Field mV

PZ-1 PZ-10 PZ-10 PZ-12 PZ-12 MW-14 MW-14 MW-15A MW-15A MW-15B MW-15B MW-17 MW-17 MW-4A MW-4A PZ-26 PZ-26 PZ-8
04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 04-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14 05-Feb-14

N N N N N N N N N N N N N N N N N N
PZ-01-01-020414-FF PZ-10-01-020414 PZ-10-01-020414-FF PZ-12-01-020414 PZ-12-01-020414-FF MW-14-01-020514 MW-14-01-020514-FFMW-15A-01-020514MW-15A-01-020514-FFMW-15B-01-020514MW-15B-01-020514-FF MW-17-01-020514 MW-17-01-020514-FF MW-4A-01-020514 MW-4A-01-020514-FF PZ-26-01-020514 PZ-26-01-020514-FF PZ-08-01-020514

                                    
< 0.16 UJ < 0.16 UJ < 0.16 UJ < 0.16 UJ < 0.16 UJ < 0.32 UJ < 0.16 UJ < 0.16 UJ < 0.16 UJ

1,500 1,300 1,200 1,400 1,300 9,100 890 1,400 1,300 
< 0.082 U 0.42 J 0.48 J 1.1 0.61 < 0.082 UJ 0.11 J < 0.082 U 0.55 
< 4.0 U 170 220 290 220 < 4.0 U < 4.0 U < 4.0 U 170 
< 7.5 U 7.7 J 9.2 J 20 14 J < 7.5 U < 7.5 U < 7.5 U 9.2 J
< 9.8 U 470 730 1,400 990 < 9.8 U < 9.8 U < 9.8 U 500 
< 3.8 U 230 400 900 560 < 3.8 U < 3.8 U < 3.8 U 200 
< 3.8 U 540 570 960 590 < 3.8 U < 3.8 U 23 410 

32 46 54 43 45 40 14 48 47 
790 800 850 1,100 830 460 480 810 1,000 

< 0.77 U < 0.77 U < 0.77 UJ < 0.77 UJ < 0.77 UJ < 1.5 UJ < 0.77 UJ < 0.77 UJ < 0.77 UJ
6.24 5.91 5.34 5.5 5.34 6.41 6.02 5.73 5.74 

52.2 48.3 61.7 51.1 56.0 156 51.0 55.3 44.4 
0 0 0 0 0 0 0 0 0 
0 0 2.6 96.7 130 0 2.5 4.5 0 

13.62 12.85 11.35 5.76 9.21 12.79 14.10 13.11 12.09 
-125 -58 -8 77 -12 -253 -24 -50 -25 
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit

Location ID
Sample Date
Sample Type

Sample ID

Nitrite as N mg/L
Sulfate mg/L
Perchlorate µg/L
Monochloroacetic Acid µg/L
Monobromoacetic acid µg/L
Dichloroacetic Acid µg/L
Dibromoacetic acid µg/L
Trichloroacetic acid µg/L
Total Organic Carbon mg/L
Total Alkalinity mg/L
Orthophosphate as P mg/L
pH, Field pH units

10-Water Field Parameters
Specific Conductivity, Field mS/cm
Dissolved Oxygen (DO), Field mg/L
Turbidity, Field NTU
Temperature, Field deg C
Oxidation-Reduction Potential, Field mV

PZ-8 MW-7 MW-7 MW-5A MW-5A MW-6 MW-6 PZ-24 PZ-24 MW-18 MW-18 PZ-4 PZ-4 MW-19A MW-19A
05-Feb-14 06-Feb-14 06-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 07-Feb-14 13-Feb-14 13-Feb-14 13-Feb-14 13-Feb-14 14-Feb-14 14-Feb-14

N N N N N N N N N N N N N N N
PZ-08-01-020514-FF MW-7-01-020614 MW-7-01-020614-FFMW-5A-01-020714MW-5A-01-020714-FFMW-6-01-020714 MW-6-01-020714-FF PZ-24-01-020714 PZ-24-01-020714-FF MW-18-01-021314 MW-18-01-021314-FF PZ-04-01-021314 PZ-04-01-021314-FF MW-19A-01-021414 MW-19A-01-021414-FF

                              
< 0.16 UJ < 0.32 UJ < 0.080 UJ < 0.32 UJ < 0.080 UJ < 0.32 UJ < 0.40 UJ

790 1,900 670 2,700 680 950 10,000 
< 0.082 U < 0.082 U < 0.082 U < 0.082 UJ 0.65 0.57 J 0.12 J

< 4.0 U < 4.0 U < 4.0 U < 4.0 U < 4.0 U < 4.0 U < 4.0 U
< 7.5 U < 7.5 U < 7.5 U < 7.5 U < 7.5 U < 7.5 U < 7.5 U
< 9.8 U < 9.8 U < 9.8 U < 9.8 U < 9.8 U < 9.8 U < 9.8 U
< 3.8 U < 3.8 U < 3.8 U < 3.8 U < 3.8 U < 3.8 U < 3.8 U
< 3.8 U < 3.8 U < 3.8 U < 3.8 U < 3.8 U 130 < 3.8 U

41 32 28 45 3.5 7.9 52 
1,100 220 850 570 330 71 470 

< 0.77 U < 1.5 U < 0.39 U < 1.5 U < 0.39 U < 1.5 U < 1.9 U
5.31 6.95 7.16 6.40 7.40 7.20 7.07 

145 82.0 36.1 87.3 28.8 164 171 
0.26 0 0 0 0 3.32 0 

0 9.8 0 9.4 8.0 0 0 
15.69 15.12 15.17 12.29 17.03 17.98 13.01 
-387 -171 -217 -64 103 184 -250 
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Table I-11
Analytical Results for Water Samples - 
PRI-17 Site-Wide Groundwater
Phase 1A Data Report for PRI Areas 2 and 8-17
US Magnesium RI/FS
Rowley, Utah

Analyte Unit

Location ID
Sample Date
Sample Type

Sample ID

Nitrite as N mg/L
Sulfate mg/L
Perchlorate µg/L
Monochloroacetic Acid µg/L
Monobromoacetic acid µg/L
Dichloroacetic Acid µg/L
Dibromoacetic acid µg/L
Trichloroacetic acid µg/L
Total Organic Carbon mg/L
Total Alkalinity mg/L
Orthophosphate as P mg/L
pH, Field pH units

10-Water Field Parameters
Specific Conductivity, Field mS/cm
Dissolved Oxygen (DO), Field mg/L
Turbidity, Field NTU
Temperature, Field deg C
Oxidation-Reduction Potential, Field mV

MW-19B MW-19B LF-01 LF-01 LF-03 LF-03 MW-8A MW-8A MW-8B MW-8B
14-Feb-14 14-Feb-14 17-Feb-14 17-Feb-14 17-Feb-14 17-Feb-14 18-Feb-14 18-Feb-14 18-Feb-14 18-Feb-14

N N N N N N N N N N
MW-19B-01-021414 MW-19B-01-021414-FF LF-01-01-021714 LF-01-01-021714-FF LF-03-01-021714 LF-03-01-021714-FF MW-8A-01-021814 MW-8A-01-021814-FF MW-8B-01-021814MW-8B-01-021814-FF

                    
< 0.16 UJ < 0.16 UJ < 0.32 UJ < 0.16 UJ < 0.32 UJ

5,600 2,900 2,800 1,700 5,100 
< 0.082 U < 0.082 U < 0.082 UJ < 0.082 UJ < 0.082 U
< 4.0 U < 4.0 U < 4.0 U < 4.0 U < 4.0 U
< 7.5 U < 7.5 U < 7.5 U < 7.5 U < 7.5 U
< 9.8 U < 9.8 U < 9.8 U < 9.8 U < 9.8 U
< 3.8 U < 3.8 U < 3.8 U < 3.8 U < 3.8 U
< 3.8 U < 3.8 U < 3.8 U < 3.8 U < 3.8 U

23 32 38 51 31 
410 490 450 450 240 

< 0.77 U < 0.77 U < 1.5 U < 0.77 R < 1.5 UJ
8.21 7.17 6.89 6.51 7.39 

83.3 44.0 84.5 67.5 94.4 
0 0 0 0 2.95 
0 5.1 7.6 0 0 

15.89 14.48 14.52 16.12 17.43 
-409 -97 -121 -124 -364 

Notes:
< = Compound not detected. Reportable detection limit shown OCDD = Octachlorodibenzo-p-dioxin 
µg/L = µg/L OCDF = Octachlorodienzofuran
µg/L = micrograms per liter PAH = Polycyclic aromatic hydrocarbon
deg C = degrees Celsius PCB = Polychlorinated biphenyl 
Empty cells = Not analyzed PeCDD = Pentachlorodibenzo-p-dioxin
HpCDD = Heptachlorodibenzo-p-dioxin PeCDF = Pentachlorodienzofuran
HpCDF = Heptachlorodibenzofuran pg/l = picogram per liter
HxCDD = Hexachlorodibenzo-p-dioxin pH units = pH units
HxCDF = Hexachlorodienzofuran SIM = Selected ion monitoring 
mg/L = milligrams per liter SVOC = Semi-volatile organic compound
mS/cm = milliSiemens per centimeter TCDD = Tetrachlorodibenzodioxin
mV = millivolts TCDF = Tetrachlorodienzofuran
N = Normal Environmental Sample TEQ = Toxicity equivalence 
ng/l = nanogram per liter VOC = Volatile organic compound
NTU = nephelometric turbidity units

Qualifiers - Organic:
J = The analyte was positively identified; associated numerical value is the approximate concentration of the analyte in the sample.
J+ = The result is an estimated quantity, biased high. The associated numerical value is the approximate concentration of the analyte in the sample.
J- = The result is an estimated quantity, biased low. The associated numerical value is the approximate concentration of the analyte in the sample.
U = Compound was analyzed for, but not detected. The associated numerical value is the reporting limit.
UJ = The nondetected analyte was qualified as estimated at the sample quantitation limit. The reported sample quantitation limit is approximate and may be inaccurate or imprecise.
UJQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration, value is an estimate.
UQ = The result was qualified as a non-detected at the listed concentration due to an estimated maximum possible concentration.
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Memorandum Environmental 
Resources 
Management  

7272 E. Indian School Rd., 
Suite 108 
Scottsdale, AZ 85251 
(480) 998-2401 
(480) 998-2106 (fax) 

 

 

To: Ken Wangerud, USEPA 
Wendy O’Brien, USEPA 
Dan Wall, USEPA 

From: Mark Shibata, ERM 
David Abranovic, ERM 

Date: 08 May 2015  

Subject: Fine vs. Bulk Evaluation 

INTRODUCTION 

Samples of soil commonly contain substrate that ranges in size from very 
fine to coarse. This variation in grain size may be important in a risk 
assessment for two reasons: 

1. The fine-grained fraction1 is more likely to adhere to hands and be 
incidentally ingested as compared to coarse-grained particles. 

2. For some constituents, concentrations may be higher in the fine-
grained fraction than the bulk sample (United States Environmental 
Protection Agency [USEPA] 2001). 

Because the concentration in the fine-grained (fine) fraction is relevant for 
characterizing potential exposures from adherence to skin and subsequent 
incidental ingestion of soil, USEPA guidance (2000) encourages sampling 
and laboratory analysis of the fine fraction to ensure health-protective 
estimates of exposure―particularly for contaminants that tend to sorb 
strongly to such fine-grained materials (USEPA 2013a).  

In accordance with the Phase 1A Remedial Investigation Sampling and 
Analysis Plan to Identify Chemicals of Potential Concern in Soils, Sediment, 
Solid Waste, Water and Air, and Receptor Surveys (Phase 1A SAP) (USEPA 
2013a), an investigation was conducted to: 

                                                 
1 As per Phase 1A SAP Worksheet 11 (as modified by SAP Modification 14-C-2-7), “fine-
grained fraction” is defined as grain size of less than 0.250 millimeters (0.0098 inches) in 
diameter; “coarse-grained fraction” is defined as grain size of greater or equal to 0.250 
millimeters (0.0098 inches) in diameter (USEPA 2013a). 
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1. Determine which Preliminary Remedial Investigation (PRI) Areas have 
a low-enough fine fraction to merit analyzing bulk and fine fractions 
separately. 

2. Evaluate the relationship between the paired results of the bulk sample 
and corresponding fine fractions using regression analysis.  

This approach allows development of a quantitative relationship between 
the bulk fraction and the fine fraction, so that if a meaningful difference is 
evident, the concentration in the fine-grained fraction may be calculated 
from the bulk fraction.” 

Methods described in this technical memorandum are consistent with 
USEPA guidance listed below and the Phase 1A SAP that outlines the 
approach for evaluating the relationship between the bulk sample and 
fine fraction: 

 USEPA’s Short Sheet: TRW Recommendations for Sampling and Analysis of 
Soil at Lead (Pb) Sites (USEPA 2000); 

 Montana Department of Environmental Quality (MDEQ) State 
Superfund Unit Guidance (MDEQ 2014); and 

 USEPA’s Denver Front Range Study of Dioxins in Surface Soil  
(USEPA 2002). 

In addition, note that relationships and methods used to adjust bulk 
concentrations to account for concentrations in the fine fraction as 
described herein are intended for use in selection of human health COPCs 
for the Outer PRIs. Method and findings used herein may or may not be 
considered adequate for use in subsequent selection of COPCs and/or 
characterizations of exposure or risk that may be conducted at a later date. 

DATA USED IN EVALUATION 

Analytical solids (soil and sediment) data from Phase 1A were used for 
the bulk sample-fine fraction evaluation. The identification of PRI Areas 
where fines fraction analysis was required and the selection of sampling 
locations for fines analysis were based on reconnaissance sieve sampling, 
per Phase 1A SAP Worksheet 11, as modified by SAP Modification  
14-C-2-7. Analysis of fines fraction samples at PRI Areas 15 and 16 was not 
required because reconnaissance sieving found that those PRI Areas had 
solids with greater than 75 percent fines in at least six out of eight 
screening samples. Fines fraction analysis was required in the other Outer 
PRI Areas (PRI Areas 2 and 8 through 14). The reconnaissance sieve 
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sample collection procedures and results are provided in Table 1 and 
Appendix A of the Draft Phase 1A RI Data Report for PRI Areas 2 and 8 
through 17 (Phase 1A RI Data Report; ERM, 2014). 

Fines fraction analysis was done on five surface soil samples selected from 
each PRI Area, and both the fine fraction and the bulk samples were 
analyzed for select Phase 1A RI constituents. Table 2 provides descriptive 
statistics of the fines content of the samples from each PRI Area. Field 
duplicates for bulk and fine samples were excluded from this evaluation.  

All data used have been validated by a third party and deemed usable, as 
described in Section 7.2 of the Phase 1A RI Data Report. Method quality 
objectives for precision, accuracy, representativeness, completeness, and 
comparability were met for the Phase 1A RI Data. Additional detail can be 
found in the data validation reports included in Appendix H.  

The following constituent groups were included in this evaluation:  

 Semi-volatile organic compounds (SVOCs); 

 Metals; 

 Total polychlorinated biphenyls (PCBs);  

 Individual polycyclic aromatic hydrocarbons (PAHs); 

 Low molecular weight (LMW) and high molecular weight (HMW) 
PAHs; and 

 Dioxin toxicity equivalence (Calculated TEQs)2.  

Perchlorate and cyanide were not analyzed in the fine fraction. Although 
volatile organic compounds (VOCs) were analyzed in some bulk samples, 
these compounds were not analyzed in the fine fraction. Sample drying 
and physical sieving of the bulk sample that is required to attain the fine 
fraction was determined to result in loss of VOCs and an inaccurate 
characterization of concentrations for these compounds in the fine 
fraction. As agreed with the USEPA and agency partners, VOCs were not 
included in this bulk sample-fine fraction evaluation.  

Further, as agreed with the USEPA and agency partners, individual PCB 
congeners and homologs, as well as individual dioxins/furans/ coplanar 

                                                 
2 Calculated TEQ is the sum of TEFi x DLCi, where TEF is the dioxin toxicity equivalency 
factor, DLC is a dioxin-like compound, and where the term dioxin refers to the compound 
in this group considered to be the most toxic—i.e., 2,3,7,8-tetrachlorodibenzo-para-dioxin 
(TCDD) (USEPA 2013a). 
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PCBs, were not evaluated, because these compounds are accounted for in 
the Total PCB and Calculated TEQ, respectively, and will not be 
individually screened in the SLRA.  

The solids dataset had two results for five SVOCs analytes reported with 
the full scan (SW 8270C) and SIM methods (SIM; SW 8270C-SIM) in most 
samples: 

 Hexachlorobenzene; 

 n-Nitrosodimethylamine; 

 Hexachlorobutadiene; 

 Pentachlorophenol; and 

 2,4,6-Trichlorophenol.  

When two results were reported for the same SVOC in a sample due to 
the use of two analytical methods (SCAN and SIM), the value used in the 
bulk-fines dataset for that sample was selected based on the following: 

 If an SVOC was detected in a sample by both regular (SCAN) and 
confirmation (SIM) analyses, select the maximum value;  

 If an SVOC was detected in a sample by only one analysis (SIM or 
SCAN), select the detected value; or 

 If an SVOC was not detected in a sample by either analysis (SIM or 
SCAN), then the associated bulk-fines sample pair would not be 
included in the bulk-fines dataset as only analytes detected in both the 
paired bulk and fine fractions were used in this assessment. 

The raw data used to construct the datasets for the bulk-fines evaluation 
are available in the EQuIS database and have been provided to USEPA in 
Scribe format.  

DATA ANALYSIS/APPROACH 

The Phase 1A SAP Worksheet 11 specifies: “The relationship between the 
paired results of the bulk and corresponding fine fractions will be 
evaluated using regression analysis.” This approach was supported by 
developing descriptive statistics and scatterplots. Data were graphed and 
a visual examination was performed to see if there were important 
differences between PRI areas (e.g., see Appendix A plots using color 
codes to stratify by PRI areas). After discussions with USEPA and agency 
partners, it was concluded that any differences that may exist between PRI 
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areas are sufficiently minor that data from all PRI areas may be combined 
to increase the number of data points and to improve the statistical power 
of the analysis. 

Descriptive Statistics 

To provide a sense of the dataset for all PRI Areas combined, descriptive 
statistics were developed for each analyte for both the bulk sample and 
fine fraction and include: 

 Sample size; 

 Number/percent of detected concentrations; 

 Minimum concentration; 

 Maximum concentration; 

 Median concentration; 

 Mean concentration; 

 Standard deviation; 

 Coefficient of variation; and 

 Distribution type (e.g., normal, lognormal). 

Descriptive statistics for all PRI Areas combined are provided in Table 2. 

Scatterplots 

To provide a visualization of the relationship between bulk sample and 
their associated fine fraction, concentrations in each of the paired bulk and 
fine samples were plotted against each other in a scatterplot (see 
Attachment A). For convenience, the graphs show a one-to-one line that 
indicates equal concentrations in the fine fraction and the bulk sample. 
Quantitative evaluation of the fine vs. bulk concentration relationships 
were conducted using regression analysis.  
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Figure 1. Example Scatterplot Comparing Bulk Sample and Fine Fraction 
Concentrations 

Characterizing Relationship between Bulk Sample and Fine Fraction 

The Phase 1A SAP specifies that a regression analysis should be used to 
evaluate the concentration relationship between the bulk samples and fine 
fraction. In support of regression analysis, the analysis needs to include 
handling of non-detected values and selection of a defensible regression 
model needs to be both robust and flexible so that it could be readily 
applied to bulk samples.  
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Handling of Non-Detected Values 

With respect to regression analysis, the USEPA (2006) notes that no 
general procedures exist for the statistical analyses of datasets with 
censored data. Concentrations for non-detected values are not precisely 
known and thus do not contribute meaningfully to a regression in which 
the measured concentration in the bulk sample is used to predict the 
concentration in the fine fraction. For that reason, a sample was included 
in this evaluation only if the analyte was detected in both the bulk sample 
and fine fraction. As agreed with the USEPA and agency partners for the 
purposes of this evaluation, a minimum of eight detect-detect pairs were 
required to perform a regression analysis for a given analyte. A detect-
detect pair is a sample wherein a detected concentration (including J-
qualified concentration) was reported for the analyte in both the bulk 
sample and the fine fraction. The number of detect-detect pairs for each 
analyte is listed in Table 3. 

Evaluation and Selection of Regression Methods 

Regression analysis is a statistical process for estimating the relationships 
among variables. Regression includes many techniques for modeling 
several variables, when the focus is on the relationship between a 
dependent variable and one or more independent variables. The key 
features of the different linear trend tests are summarized in Table 4. 

Parametric Regression Methods 

Simple Linear Regression 

The most common method to characterize a relationship is to compute a 
simple linear regression (SLR) having the well-known mathematical 
model of: 

y = β1 x + β0 

where y is the response variable (i.e., concentration in fine fraction), x is 
the explanatory variable (i.e., concentration in bulk sample), β1 is the slope 
(also known as the regression coefficient), and β0 is the y-intercept (Zar 
1999). Note that SLR is a parametric statistical technique; there are 
nonparametric techniques that often have similar power to detect 
relationships, but have fewer restrictions/assumptions. SLR is sensitive to 
outliers and skew (Helsel & Hirsch 1991). Coefficients for slopes and 
intercept cannot be computed without values for the censored 
observations, and substituting surrogate values is likely to produce 
coefficients strongly dependent on the values substituted. Finally, SLR 
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assumes that regression residuals3 are approximately normally 
distributed, homoscedastic4, and statistically independent  
(Zar 1999; USEPA 2009). 

Log-Linear Regression 

A log- linear regression can be used when both the explanatory variable 
and response variable are lognormally distributed. The mathematical 
model is: 

Ln(y) = β1 Ln(x) + β0 

The same model can be used for the log-linear regression and the SLR as 
long as both the x and y variables are first log-transformed. Log-linear 
regression has all the same assumptions and limitations of the SLR. 
However, because the data are log-transformed, this method cannot 
handle a regression model through the origin (zero values) without 
producing an error. 

Nonparametric Regression Methods 

When the data do not follow a discernible distribution, the use of 
parametric methods (e.g., SLR) may lead to inaccurate conclusions 
(USEPA 2013b). Nonparametric regressions are not dependent on specific 
assumptions about the underlying distribution of the data and are 
preferred over the parametric SLR or log-linear regression when datasets 
have left-censored results (USEPA 2009; Helsel & Hirsch 1991). Further, 
nonparametric tests handle skewed data more appropriately than 
parametric methods without a substantial loss of power (Helsel & Hirsch 
1991). Finally, in a practical sense, non-parametric tests facilitate multiple 
analyses of datasets with different distribution types. 

Mann-Kendall Test and Sen’s Slope Estimator 

Guidance recommends the use of the nonparametric Mann-Kendall test to 
evaluate trends (relationship between two variables) of nonparametric 
data (USEPA 2009). The Mann-Kendall test is directly analogous to 
Person’s correlation, where the test for significance of the correlation 
coefficient r is also the significance test for a simple linear regression 
(Helsel & Hirsch 1991). Further, the Mann-Kendall test possesses the 

                                                 
3 A residual is the difference between each concentration measurement and its predicted 
value from the regression equation. 
4 Homoscedastic means that the data are equal in variance at different x and for different 
mean concentrations. 
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useful property of other nonparametric tests in that it is invariant to 
(monotonic) power transformations and is less influenced by outliers 
(Helsel & Hirsch 1991). In the case of no ties in the x and y variables, 
Kendall’s rank correlation coefficient, tau (τ), may be expressed as  

τ = S/D  

where (Kendall 1976): 

	 ∗  

and  

1 /2 

S is called the score and D, the denominator, is the maximum possible 
value of S. When there are ties, the formula for D is more complicated 
(Kendall 1976). 

Unfortunately, Mann-Kendall statistic S does not indicate the magnitude of 
the slope or estimate the trend line itself even when a trend is present. To 
estimate the slope of the line itself, a Theil-Sens slope estimator is needed 
(USEPA 2009). The Theil-Sens method is nonparametric because instead of 
taking an arithmetic average of the pairwise slopes, the median slope 
value is determined. The USEPA (2009) provides some computer code for 
the execution of Theil-Sens slopes in R, but its implementation is 
cumbersome.  

Median Regression 

Instead of looking at the mean trend in the concentrations, the median 
regression examines the trend of the median for a response variable and 
produces the median line under which 50 percent of the observed 
responses are located. Like SLR, a common functional form that is 
assumed for a median regression analysis is:  

y50 = β1 x + β0 

where yτ denotes the 50th quantile of y, β1 is the median regression slope, 
β0 is the median intercept, and x is the explanatory variable. 
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Median regression is more robust to non-normal errors (is semi-
parametric as it avoids assumptions about the parametric distribution of 
the error) and outliers than SLR. 

Selected Regression Method 

The parametric methods, SLR and log-linear regression, were considered 
to evaluate the relationship between bulk sample and fine fraction; 
however, use of these methods is prohibited when the dataset includes 
left-censored (non-detect) data (Helsel & Hirsch 1991). Further, these 
methods are sensitive to outliers and skew. Alternatively, the 
nonparametric Mann-Kendall determines whether a relationship exists 
between two variables, but does not quantify the relationship (i.e., does 
not provide the magnitude of the slope). 

Given its ability to handle skewed non-normal data and non-detected 
concentrations, the median regression method was selected to quantify the 
relationship between concentrations in the bulk sample and in the 
associated fine fraction. The median regression model was applied to all 
analytes with at least eight detect-detect pairs5. As noted in Handling of 
Non-Detected Values (p. 7 of this memo), only detect-detect pairs are 
used—detect-ND or ND-ND pairs are not used. This approach greatly 
simplifies the application of the model and avoids the problematic debate 
about whether a “meaningful difference is evident”6. Note that for those 
analytes in which the fines concentrations are not “meaningfully” 
different, the median regression slope and intercept should be close to one 
and zero respectively, thus providing a “null” adjustment to these 
compounds.  

RESULTS/CONCLUSIONS 

The median regression method will be used to characterize the 
relationship between concentrations in bulk samples and associated fine 
fraction and adjust bulk sample concentrations to account for the fine 
fraction. Median regression results for each analyte with at least eight 
detect-detect pairs are shown in Table 5. Note that the calculated totals 
(TEQ mammalian and avian, Total PCBs, and HMW/LMW PAHs) are 
shown with substitutions of both of zero and of one-half the method 
detection limit for individual non-detect congeners.  

                                                 
5 See the “Summary” section for a list of analytes with insufficient detects. 

6 See excerpt from Phase 1A SAP in Section 1. 
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Analytes Excluded from Regression Analysis 

Analytes that had fewer than eight detect-detect pairs are listed in 
Attachment B and include most SVOCs, as well as 10 PAHs and two 
metals: 

PAHs  

 Acenaphthene  Acenaphthylene 

 Anthracene  Benzo(a)pyrene 

 Benzo(b)fluoranthene  Benzo(g,h,i)perylene 

 Benzo(k)fluoranthene  Dibenzo(a,h)anthracene 

 Fluorene  Indeno(1,2,3-cd)pyrene 

Metals  

 Silver  Thallium 

Most SVOCs had no detect-detect pairs and many SVOCs (including 
several PAHs) did not have sufficient detect-detect pairs to run a median 
regression. Where at least one detect-detect pair existed for these 
constituents, a ratio was calculated between the fines and bulk 
concentrations for each detect-detect pair and the median of these ratios is 
reported in Table 6. The USEPA and agency partners carefully examined 
both the median fine-to-bulk ratios and the median regression slopes for 
SVOCs (including PAHs) with sufficient detect-detect pairs and, with the 
exception of acetophenone, these values ranged from 0.9 to 1.9. Because 
the range was relatively narrow across different analytes, for simplicity, it 
was decided that use of a conservative value of 2.0 for SVOCs (including 
PAHs) would be useful in the initial evaluation of the data. 

For silver and thallium, it was concluded that fine and bulk concentrations 
were similar (ratio = 0.9 in Table 6), and no adjustment factor was applied. 

Summary 

For the purposes of the SLRA for the Outer PRI Areas, the USEPA and 
agency partners concluded that the median regression was the best 
approach for adjusting maximum concentrations in bulk samples to 
account for concentrations in the fine fraction. However, the USEPA and 
agency partners recognized that this approach also had some limitations. 
First, not all of the median regression models explained a large portion of 
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the variance in the data. The tau2 ranged from 0.14 for mercury to 0.71 for 
Calculated TEQs. 7 For those analytes with poor-fitting regression models, 
it is recognized that the model will also add a portion of linear error when 
adjusting concentrations in the bulk sample. Similarly, for analytes whose 
fine fraction concentrations are not significantly different from the bulk 
sample, the regression model may add an overly conservative adjustment 
to the data. Nevertheless, for the majority of analytes, the median 
regression model fit reasonably well and explained well over 50 percent of 
the variance in the data.  

For this evaluation, the intended use of the model (including the y-
intercept) is to ‘best fit’ the data for the purposes of predicting 
concentrations in the fine fraction using bulk fraction data. To attain the 
‘best fit’ for estimation purposes, the regression was not ‘forced’ through 
the origin. Given specified goals and latitudes of this evaluation, future 
assessments may use a different approach to identify and characterize 
relationships between bulk and fine fractions.  

Overall, for the purposes of a SLRA, the median regression and median 
ratio adjustment factors provide a flexible, robust, and health-protective 
approach to adjust bulk sample concentrations based on fine fraction 
concentrations. Adjustments proposed herein are appropriate for use with 
the maximum concentrations used for screening purposes in the SLRA for 
the Outer PRI Areas only. Bulk-fine relationships may or may not be 
considered adequate for use in subsequent characterizations of exposure 
or risk that may be conducted at a later date. 
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Table 1.  Percent Fines less than 0.25 mm  for each PRI

PRI
Number of 

Samples
Minimum Median Mean Maximum

Standard 
Deviation

PRI-02 5 18.1 40.1 37.4 56.3 18.1
PRI-08 5 20.5 42.1 39 61.4 15.7
PRI-09 5 21.3 31.4 35 52.9 12.2
PRI-10 5 35.1 36 37.7 41.2 2.8
PRI-11 5 27.5 49.2 46.3 61.1 14.2
PRI-12 5 38.3 58.6 58.9 82.1 16.7
PRI-13 5 21.9 33.8 30.4 39.6 7.8
PRI-14 5 13.5 43 34.9 53.3 18.8
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Table 2.  Descriptive Statistics for the Bulk and Fine Fraction of Soils

Analyte CAS Result unit Fraction

Number of 
Samples 

Analyzed
Number 
Detects

Percent 
Detected

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Minimum 

Detect Median Mean
Maximum 

Detect
Standard 
Deviation

Percent Coefficient 
of variation Distribution

Calculated TEQ (ND=0), Mammals CALC_DX_0 pg/g Bulk 40 40 100% -- -- 0.026 4.2 168.6 2400 517.2 307% Lognormal
Calculated TEQ (ND=0), Mammals CALC_DX_0 pg/g Fines 40 40 100% -- -- 0.13 6.3 221.9 3300 690.8 311% Nonparametric
Calculated TEQ (ND=1/2 DL), Mammals CALC_DX_2 pg/g Bulk 40 40 100% -- -- 0.14 4.4 171.6 2400 527.1 307% Nonparametric
Calculated TEQ (ND=1/2 DL), Mammals CALC_DX_2 pg/g Fines 40 40 100% -- -- 0.28 6.75 224.9 3400 702.4 312% Nonparametric
Calculated TEQ (ND=0), Avian CALC_DX_0_AV pg/g Bulk 40 40 100% -- -- 0.16 79.5 10240 1.00E+05 28700 280% Lognormal
Calculated TEQ (ND=0), Avian CALC_DX_0_AV pg/g Fines 40 40 100% -- -- 0.4 145 12980 130000 36010 277% Nonparametric
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av pg/g Bulk 40 40 100% -- -- 13 80.5 10250 1.00E+05 28700 280% Nonparametric
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av pg/g Fines 40 40 100% -- -- 13 150 12980 130000 36010 277% Nonparametric
Total PCBs 1336-36-3 pg/g Bulk 40 40 100% -- -- 280 4600 112600 1500000 314600 279% Nonparametric
Total PCBs 1336-36-3 pg/g Fines 40 40 100% -- -- 350 6100 168500 2300000 497400 295% Nonparametric
Aluminum 7429-90-5 mg/kg Bulk 40 40 100% -- -- 270 4900 6238 19000 4462 72% Lognormal
Aluminum 7429-90-5 mg/kg Fines 40 40 100% -- -- 820 6500 7630 19000 4355 57% Normal
Antimony 7440-36-0 mg/kg Bulk 40 19 48% 0.13 0.45 0.19 0.205 0.2862 0.84 0.2135 75% Nonparametric
Antimony 7440-36-0 mg/kg Fines 40 21 53% 0.19 0.37 0.24 0.245 0.3278 1.3 0.2857 87% Nonparametric
Arsenic 7440-38-2 mg/kg Bulk 40 40 100% -- -- 0.34 6.1 6.196 20 3.644 59% Nonparametric
Arsenic 7440-38-2 mg/kg Fines 40 40 100% -- -- 0.64 6.25 6.886 19 3.873 56% Nonparametric
Barium 7440-39-3 mg/kg Bulk 40 40 100% -- -- 17 215 207.1 460 102.4 49% Normal
Barium 7440-39-3 mg/kg Fines 40 40 100% -- -- 49 190 179.8 330 76.16 42% Normal
Beryllium 7440-41-7 mg/kg Bulk 40 40 100% -- -- 0.035 0.27 3.132 60 12.43 397% Nonparametric
Beryllium 7440-41-7 mg/kg Fines 40 40 100% -- -- 0.09 0.37 4.684 110 19.74 421% Nonparametric
Cadmium 7440-43-9 mg/kg Bulk 40 23 58% 0.066 0.14 0.078 0.11 0.1453 0.47 0.1106 76% Nonparametric
Cadmium 7440-43-9 mg/kg Fines 40 22 55% 0.097 0.12 0.11 0.125 0.1509 0.44 0.1092 72% Nonparametric
Calcium 7440-70-2 mg/kg Bulk 40 40 100% -- -- 41000 135000 151200 370000 82710 55% Lognormal
Calcium 7440-70-2 mg/kg Fines 40 40 100% -- -- 46000 89500 117200 340000 69160 59% Lognormal
Chromium 7440-47-3 mg/kg Bulk 40 40 100% -- -- 0.86 7.8 10.16 59 9.759 96% Lognormal
Chromium 7440-47-3 mg/kg Fines 40 40 100% -- -- 2.2 12 11.68 59 9.119 78% Lognormal
Cobalt 7440-48-4 mg/kg Bulk 40 40 100% -- -- 0.3 2.4 3.442 24 3.934 114% Lognormal
Cobalt 7440-48-4 mg/kg Fines 40 40 100% -- -- 0.89 3.4 4.022 24 4.237 105% Lognormal
Copper 7440-50-8 mg/kg Bulk 40 40 100% -- -- 1.2 9.2 16.7 220 35.02 210% Lognormal
Copper 7440-50-8 mg/kg Fines 40 40 100% -- -- 5.7 21.5 39.48 230 49.77 126% Lognormal
Iron 7439-89-6 mg/kg Bulk 40 40 100% -- -- 1300 8550 10270 54000 10350 101% Lognormal
Iron 7439-89-6 mg/kg Fines 40 40 100% -- -- 2300 11000 12360 57000 11400 92% Lognormal
Lead 7439-92-1 mg/kg Bulk 40 40 100% -- -- 1.1 8.55 8.625 22 4.407 51% Normal
Lead 7439-92-1 mg/kg Fines 40 40 100% -- -- 2.1 8.45 8.93 30 4.852 54% Lognormal
Magnesium 7439-95-4 mg/kg Bulk 40 40 100% -- -- 2100 22000 32480 180000 37330 115% Nonparametric
Magnesium 7439-95-4 mg/kg Fines 40 40 100% -- -- 2300 24000 35690 180000 40810 114% Nonparametric
Manganese 7439-96-5 mg/kg Bulk 40 40 100% -- -- 28 170 267 1800 323.6 121% Lognormal
Manganese 7439-96-5 mg/kg Fines 40 40 100% -- -- 64 220 332.4 2600 501.1 151% Nonparametric
Mercury 7439-97-6 mg/kg Bulk 40 13 33% 0.0085 0.027 0.01 0.00575 0.01453 0.16 0.02637 181% Nonparametric
Mercury 7439-97-6 mg/kg Fines 40 26 65% 0.0081 0.053 0.0092 0.0115 0.01703 0.22 0.0337 198% Nonparametric
Molybdenum 7439-98-7 mg/kg Bulk 40 32 80% 0.042 0.44 0.047 0.54 1.902 29 4.8 252% Lognormal
Molybdenum 7439-98-7 mg/kg Fines 40 33 83% 0.071 0.38 0.12 0.71 2.007 23 4.017 200% Lognormal
Nickel 7440-02-0 mg/kg Bulk 40 40 100% -- -- 0.79 7 21.5 190 47.56 221% Nonparametric
Nickel 7440-02-0 mg/kg Fines 40 40 100% -- -- 3.3 9.15 29.55 350 72.96 247% Nonparametric
Potassium 7440-09-7 mg/kg Bulk 40 39 98% 130 130 650 3900 7068 72000 11770 167% Lognormal
Potassium 7440-09-7 mg/kg Fines 40 40 100% -- -- 240 4800 6389 49000 7997 125% Lognormal
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Table 2.  Descriptive Statistics for the Bulk and Fine Fraction of Soils

Analyte CAS Result unit Fraction

Number of 
Samples 

Analyzed
Number 
Detects

Percent 
Detected

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Minimum 

Detect Median Mean
Maximum 

Detect
Standard 
Deviation

Percent Coefficient 
of variation Distribution

Selenium 7782-49-2 mg/kg Bulk 40 13 33% 0.13 0.3 0.17 0.115 0.1585 0.36 0.08315 52% Nonparametric
Selenium 7782-49-2 mg/kg Fines 40 18 45% 0.19 0.24 0.21 0.1175 0.189 0.39 0.1007 53% Nonparametric
Silver 7440-22-4 mg/kg Bulk 40 2 5% 0.04 0.091 0.077 0.03325 0.03381 0.088 0.01286 38% Nonparametric
Silver 7440-22-4 mg/kg Fines 40 1 3% 0.058 0.073 0.064 0.03125 0.0323 0.064 0.005482 17% Nonparametric
Sodium 7440-23-5 mg/kg Bulk 40 40 100% -- -- 63 7950 14620 220000 35390 242% Lognormal
Sodium 7440-23-5 mg/kg Fines 40 40 100% -- -- 68 4350 8789 85000 16040 183% Lognormal
Thallium 7440-28-0 mg/kg Bulk 40 2 5% 0.066 0.16 0.082 0.055 0.05686 0.15 0.01881 33% Nonparametric
Thallium 7440-28-0 mg/kg Fines 40 4 10% 0.096 0.12 0.12 0.055 0.06531 0.24 0.04054 62% Nonparametric
Vanadium 7440-62-2 mg/kg Bulk 40 40 100% -- -- 1.6 14.5 16.5 43 9.349 57% Normal
Vanadium 7440-62-2 mg/kg Fines 40 40 100% -- -- 4.8 18 20.07 71 12.25 61% Lognormal
Zinc 7440-66-6 mg/kg Bulk 40 40 100% -- -- 3.2 27.5 32.38 88 19.67 61% Nonparametric
Zinc 7440-66-6 mg/kg Fines 40 40 100% -- -- 7.5 39 44.11 120 27.57 63% Lognormal
Biphenyl 92-52-4 ug/kg Bulk 40 0 0% 170 1900 -- 95 194 -- 254.3 131% Nonparametric
Biphenyl 92-52-4 ug/kg Fines 40 0 0% 160 1800 -- 85 145.4 -- 193.1 133% Nonparametric
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg Bulk 40 0 0% 26 300 -- 15.25 30.61 -- 40.15 131% Nonparametric
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg Fines 40 1 3% 25 290 110 13.5 25.19 110 33.25 132% Nonparametric
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg Bulk 40 0 0% 83 960 -- 48.25 96.61 -- 127.1 132% Nonparametric
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg Fines 40 0 0% 80 920 -- 42.5 72.08 -- 96.12 133% Nonparametric
2,4,5-Trichlorophenol 95-95-4 ug/kg Bulk 40 0 0% 84 970 -- 48.75 97.7 -- 128.3 131% Nonparametric
2,4,5-Trichlorophenol 95-95-4 ug/kg Fines 40 0 0% 81 930 -- 43 72.79 -- 96.92 133% Nonparametric
2,4,6-Trichlorophenol 88-06-2 ug/kg Bulk 40 0 0% 4.5 51 -- 2.575 4.798 -- 6.417 134% Nonparametric
2,4,6-Trichlorophenol 88-06-2 ug/kg Fines 40 0 0% 4.3 49 -- 2.275 4.374 -- 5.945 136% Nonparametric
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg Bulk 40 0 0% 80 920 -- 46.25 93.31 -- 122.1 131% Nonparametric
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg Fines 40 0 0% 77 880 -- 41 69.28 -- 92.04 133% Nonparametric
2,4-Dichlorophenol 120-83-2 ug/kg Bulk 40 0 0% 90 1000 -- 52.5 103.9 -- 135.2 130% Nonparametric
2,4-Dichlorophenol 120-83-2 ug/kg Fines 40 0 0% 87 990 -- 46 77.8 -- 103.3 133% Nonparametric
2,4-Dimethylphenol 105-67-9 ug/kg Bulk 40 0 0% 170 2000 -- 97.5 196.8 -- 257.7 131% Nonparametric
2,4-Dimethylphenol 105-67-9 ug/kg Fines 40 0 0% 160 1900 -- 85 147.5 -- 198.1 134% Nonparametric
2,4-Dinitrophenol 51-28-5 ug/kg Bulk 40 2 5% 220 2500 260 127.5 261.1 330 332.1 127% Nonparametric
2,4-Dinitrophenol 51-28-5 ug/kg Fines 40 0 0% 210 2400 -- 110 187.6 -- 250.3 133% Nonparametric
2,4-Dinitrotoluene 121-14-2 ug/kg Bulk 40 0 0% 90 1000 -- 52.5 103.9 -- 135.2 130% Nonparametric
2,4-Dinitrotoluene 121-14-2 ug/kg Fines 40 0 0% 87 990 -- 46 77.8 -- 103.3 133% Nonparametric
2,6-Dinitrotoluene 606-20-2 ug/kg Bulk 40 0 0% 100 1200 -- 60 116.8 -- 153.9 132% Nonparametric
2,6-Dinitrotoluene 606-20-2 ug/kg Fines 40 0 0% 97 1100 -- 50 86.59 -- 115.4 133% Nonparametric
2-Chloronaphthalene 91-58-7 ug/kg Bulk 40 0 0% 82 950 -- 47.75 95.4 -- 125.2 131% Nonparametric
2-Chloronaphthalene 91-58-7 ug/kg Fines 40 0 0% 79 910 -- 42 71.24 -- 94.97 133% Nonparametric
2-Chlorophenol 95-57-8 ug/kg Bulk 40 0 0% 89 1000 -- 50 103 -- 134.5 131% Nonparametric
2-Chlorophenol 95-57-8 ug/kg Fines 40 0 0% 86 980 -- 45.5 77.14 -- 102.5 133% Nonparametric
o-Cresol 95-48-7 ug/kg Bulk 40 0 0% 59 680 -- 34 68.45 -- 89.91 131% Nonparametric
o-Cresol 95-48-7 ug/kg Fines 40 0 0% 57 650 -- 30 50.91 -- 67.82 133% Nonparametric
2-Nitroaniline 88-74-4 ug/kg Bulk 40 0 0% 85 980 -- 49.25 98.74 -- 129.7 131% Nonparametric
2-Nitroaniline 88-74-4 ug/kg Fines 40 0 0% 82 940 -- 43.5 73.75 -- 98.18 133% Nonparametric
2-Nitrophenol 88-75-5 ug/kg Bulk 40 0 0% 83 960 -- 48.25 96.61 -- 127.1 132% Nonparametric
2-Nitrophenol 88-75-5 ug/kg Fines 40 0 0% 80 920 -- 42.5 72.08 -- 96.12 133% Nonparametric
3,3'-Dichlorobenzidine 91-94-1 ug/kg Bulk 40 0 0% 95 1100 -- 55 110.5 -- 144.7 131% Nonparametric
3,3'-Dichlorobenzidine 91-94-1 ug/kg Fines 40 0 0% 92 1100 -- 48.5 83.12 -- 112.4 135% Nonparametric
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3-Nitroaniline 99-09-2 ug/kg Bulk 40 0 0% 170 2000 -- 97.5 196.8 -- 257.7 131% Nonparametric
3-Nitroaniline 99-09-2 ug/kg Fines 40 0 0% 160 1900 -- 85 147.5 -- 198.1 134% Nonparametric
Dinitro-o-cresol 534-52-1 ug/kg Bulk 40 0 0% 82 950 -- 47.75 95.4 -- 125.2 131% Nonparametric
Dinitro-o-cresol 534-52-1 ug/kg Fines 40 0 0% 79 910 -- 42 71.24 -- 94.97 133% Nonparametric
4-Bromophenyl phenyl ether 101-55-3 ug/kg Bulk 40 0 0% 86 990 -- 49.75 100 -- 131.2 131% Nonparametric
4-Bromophenyl phenyl ether 101-55-3 ug/kg Fines 40 0 0% 83 950 -- 44 74.59 -- 99.33 133% Nonparametric
4-Chloro-3-methylphenol 59-50-7 ug/kg Bulk 40 0 0% 93 1100 -- 55 108.8 -- 144.4 133% Nonparametric
4-Chloro-3-methylphenol 59-50-7 ug/kg Fines 40 0 0% 90 1000 -- 47.5 80.25 -- 105.9 132% Nonparametric
p-Chloroaniline 106-47-8 ug/kg Bulk 40 0 0% 59 680 -- 34 68.45 -- 89.91 131% Nonparametric
p-Chloroaniline 106-47-8 ug/kg Fines 40 0 0% 57 650 -- 30 50.91 -- 67.82 133% Nonparametric
4-Chlorophenyl phenyl ether 7005-72-3 ug/kg Bulk 40 0 0% 94 1100 -- 55 110.1 -- 144.5 131% Nonparametric
4-Chlorophenyl phenyl ether 7005-72-3 ug/kg Fines 40 0 0% 91 1000 -- 48 81.14 -- 106.5 131% Nonparametric
3 & 4 Methylphenol 15831-10-4 ug/kg Bulk 40 0 0% 330 3900 -- 195 388.8 -- 509.5 131% Nonparametric
3 & 4 Methylphenol 15831-10-4 ug/kg Fines 40 0 0% 320 3700 -- 170 289.1 -- 383.6 133% Nonparametric
p-Nitroaniline 100-01-6 ug/kg Bulk 40 0 0% 89 1000 -- 50 103 -- 134.5 131% Nonparametric
p-Nitroaniline 100-01-6 ug/kg Fines 40 0 0% 86 980 -- 45.5 77.14 -- 102.5 133% Nonparametric
4-Nitrophenol 100-02-7 ug/kg Bulk 40 0 0% 280 3300 -- 165 330.8 -- 434.4 131% Nonparametric
4-Nitrophenol 100-02-7 ug/kg Fines 40 0 0% 270 3100 -- 145 245.4 -- 326.6 133% Nonparametric
Acetophenone 98-86-2 ug/kg Bulk 40 3 8% 25 290 38 15 42.66 450 76.92 180% Nonparametric
Acetophenone 98-86-2 ug/kg Fines 40 33 83% 25 280 27 130 295.6 1700 401.8 136% Lognormal
Benzaldehyde 100-52-7 ug/kg Bulk 40 0 0% 170 1900 -- 95 194 -- 254.3 131% Nonparametric
Benzaldehyde 100-52-7 ug/kg Fines 40 17 43% 160 1800 180 185 332.8 1600 343.1 103% Nonparametric
Benzyl butyl phthalate 85-68-7 ug/kg Bulk 40 1 3% 96 1100 1100 55 137.7 1100 212.8 155% Nonparametric
Benzyl butyl phthalate 85-68-7 ug/kg Fines 40 1 3% 93 1100 98 49.25 85.06 98 112.6 132% Nonparametric
Bis(2-chloroethoxy)methane 111-91-1 ug/kg Bulk 40 0 0% 89 1000 -- 50 103 -- 134.5 131% Nonparametric
Bis(2-chloroethoxy)methane 111-91-1 ug/kg Fines 40 0 0% 86 980 -- 45.5 77.14 -- 102.5 133% Nonparametric
Dichloroethyl ether 111-44-4 ug/kg Bulk 40 0 0% 82 950 -- 47.75 95.4 -- 125.2 131% Nonparametric
Dichloroethyl ether 111-44-4 ug/kg Fines 40 0 0% 79 910 -- 42 71.24 -- 94.97 133% Nonparametric
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg Bulk 40 4 10% 99 1100 120 60 122.5 140 148.3 121% Nonparametric
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg Fines 40 6 15% 96 1100 100 52.5 98.41 160 114.5 116% Nonparametric
Carbazole 86-74-8 ug/kg Bulk 40 0 0% 96 1100 -- 55 111.4 -- 145 130% Nonparametric
Carbazole 86-74-8 ug/kg Fines 40 0 0% 93 1100 -- 49 83.84 -- 112.7 134% Nonparametric
Dibenzofuran 132-64-9 ug/kg Bulk 40 0 0% 87 1000 -- 50 101.4 -- 132.9 131% Nonparametric
Dibenzofuran 132-64-9 ug/kg Fines 40 0 0% 84 960 -- 44.5 75.53 -- 100.5 133% Nonparametric
Diethyl Phthalate 84-66-2 ug/kg Bulk 40 0 0% 91 1100 -- 55 106.1 -- 139.8 132% Nonparametric
Diethyl Phthalate 84-66-2 ug/kg Fines 40 0 0% 88 1000 -- 46.5 78.82 -- 104.5 133% Nonparametric
Dimethylphthalate 131-11-3 ug/kg Bulk 40 0 0% 88 1000 -- 50 102.2 -- 133.8 131% Nonparametric
Dimethylphthalate 131-11-3 ug/kg Fines 40 0 0% 85 970 -- 45 76.32 -- 101.3 133% Nonparametric
Dibutyl Phthalate 84-74-2 ug/kg Bulk 40 0 0% 98 1100 -- 55 113.8 -- 149.4 131% Nonparametric
Dibutyl Phthalate 84-74-2 ug/kg Fines 40 2 5% 95 1100 120 50 90.18 190 115.1 128% Nonparametric
Di-n-octyl phthalate 117-84-0 ug/kg Bulk 40 1 3% 98 1100 140 55 115.7 140 149.2 129% Nonparametric
Di-n-octyl phthalate 117-84-0 ug/kg Fines 40 0 0% 95 1100 -- 50 84.9 -- 114.1 134% Nonparametric
Hexachlorobenzene 118-74-1 ug/kg Bulk 40 24 60% 2.4 4.4 3.1 7.55 1011 10000 2844 281% Nonparametric
Hexachlorobenzene 118-74-1 ug/kg Fines 40 35 88% 2.3 11 2.4 14 1291 13000 3595 278% Nonparametric
Hexachlorobutadiene 87-68-3 ug/kg Bulk 40 0 0% 3.7 43 -- 2.175 4.039 -- 5.396 134% Nonparametric
Hexachlorobutadiene 87-68-3 ug/kg Fines 40 0 0% 3.6 41 -- 1.9 3.682 -- 5.009 136% Nonparametric
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Hexachlorocyclopentadiene 77-47-4 ug/kg Bulk 40 0 0% 63 730 -- 36.25 73.15 -- 96.22 132% Nonparametric
Hexachlorocyclopentadiene 77-47-4 ug/kg Fines 40 0 0% 61 690 -- 32 54.42 -- 72.28 133% Nonparametric
Hexachloroethane 67-72-1 ug/kg Bulk 40 0 0% 82 950 -- 47.75 95.4 -- 125.2 131% Nonparametric
Hexachloroethane 67-72-1 ug/kg Fines 40 1 3% 79 910 690 42 87.44 690 136.2 156% Nonparametric
Isophorone 78-59-1 ug/kg Bulk 40 0 0% 94 1100 -- 55 110.1 -- 144.5 131% Nonparametric
Isophorone 78-59-1 ug/kg Fines 40 0 0% 91 1000 -- 48 81.14 -- 106.5 131% Nonparametric
Nitrobenzene 98-95-3 ug/kg Bulk 40 0 0% 77 890 -- 44.75 89.41 -- 117.5 131% Nonparametric
Nitrobenzene 98-95-3 ug/kg Fines 40 0 0% 74 850 -- 39.5 66.74 -- 88.84 133% Nonparametric
n-Nitrosodimethylamine 62-75-9 ug/kg Bulk 40 0 0% 97 1100 -- 55 105.2 -- 141 134% Nonparametric
n-Nitrosodimethylamine 62-75-9 ug/kg Fines 40 0 0% 94 1100 -- 49.5 84.39 -- 113.4 134% Nonparametric
n-Nitrosodi-n-propylamine 621-64-7 ug/kg Bulk 40 0 0% 85 980 -- 49.25 98.74 -- 129.7 131% Nonparametric
n-Nitrosodi-n-propylamine 621-64-7 ug/kg Fines 40 0 0% 82 940 -- 43.5 73.75 -- 98.18 133% Nonparametric
n-Nitrosodiphenylamine 86-30-6 ug/kg Bulk 40 0 0% 87 1000 -- 50 101.4 -- 132.9 131% Nonparametric
n-Nitrosodiphenylamine 86-30-6 ug/kg Fines 40 0 0% 84 960 -- 44.5 75.53 -- 100.5 133% Nonparametric
Pentachlorophenol 87-86-5 ug/kg Bulk 40 3 8% 24 390 67 14.5 33.41 130 44.57 133% Nonparametric
Pentachlorophenol 87-86-5 ug/kg Fines 40 4 10% 23 270 60 12.5 39.16 270 65.69 168% Nonparametric
Phenol 108-95-2 ug/kg Bulk 40 1 3% 84 970 170 48.75 100.6 170 128.6 128% Nonparametric
Phenol 108-95-2 ug/kg Fines 40 8 20% 81 930 90 43 111 550 132.8 120% Nonparametric
2-Methylnaphthalene 91-57-6 ug/kg Bulk 40 10 25% 0.42 1.5 0.82 0.2525 1.059 11 2.11 199% Nonparametric
2-Methylnaphthalene 91-57-6 ug/kg Fines 40 30 75% 0.42 0.52 0.45 0.805 2.148 17 3.249 151% Nonparametric
Acenaphthene 83-32-9 ug/kg Bulk 40 2 5% 0.46 1.3 2.3 0.275 0.4388 4.3 0.7056 161% Nonparametric
Acenaphthene 83-32-9 ug/kg Fines 40 3 8% 0.43 0.6 1.1 0.2425 0.4739 5.9 0.9761 206% Nonparametric
Acenaphthylene 208-96-8 ug/kg Bulk 40 0 0% 0.32 1.8 -- 0.19 0.215 -- 0.1152 54% Nonparametric
Acenaphthylene 208-96-8 ug/kg Fines 40 1 3% 0.31 0.42 1.8 0.17 0.2141 1.8 0.2575 120% Nonparametric
Anthracene 120-12-7 ug/kg Bulk 40 6 15% 0.39 0.75 0.63 0.235 0.5011 7 1.096 219% Nonparametric
Anthracene 120-12-7 ug/kg Fines 40 9 23% 0.37 0.51 0.41 0.215 0.6764 14 2.191 324% Nonparametric
Benzo(a)anthracene 56-55-3 ug/kg Bulk 40 9 23% 0.3 0.57 0.43 0.185 0.7556 19 2.968 393% Nonparametric
Benzo(a)anthracene 56-55-3 ug/kg Fines 40 14 35% 0.28 0.39 0.33 0.1675 1.305 35 5.5 421% Nonparametric
Benzo(a)pyrene 50-32-8 ug/kg Bulk 40 6 15% 0.39 0.75 0.49 0.2375 0.5274 9.2 1.417 269% Nonparametric
Benzo(a)pyrene 50-32-8 ug/kg Fines 40 9 23% 0.37 0.51 0.44 0.2175 0.9002 20 3.134 348% Nonparametric
Benzo(b)fluoranthene 205-99-2 ug/kg Bulk 40 6 15% 0.49 0.95 0.75 0.2975 1.563 47 7.373 472% Nonparametric
Benzo(b)fluoranthene 205-99-2 ug/kg Fines 40 14 35% 0.47 0.65 0.62 0.285 2.23 61 9.571 429% Nonparametric
Benzo(g,h,i)perylene 191-24-2 ug/kg Bulk 40 1 3% 0.98 1.9 18 0.575 1.036 18 2.753 266% Nonparametric
Benzo(g,h,i)perylene 191-24-2 ug/kg Fines 40 5 13% 0.92 1.3 1.4 0.5 1.118 19 2.929 262% Nonparametric
Benzo(k)fluoranthene 207-08-9 ug/kg Bulk 40 1 3% 0.74 1.4 20 0.4375 0.9455 20 3.091 327% Nonparametric
Benzo(k)fluoranthene 207-08-9 ug/kg Fines 40 5 13% 0.7 0.97 1 0.4 1.096 25 3.885 354% Nonparametric
Chrysene 218-01-9 ug/kg Bulk 40 18 45% 0.34 0.58 0.38 0.2625 2.178 62 9.725 447% Nonparametric
Chrysene 218-01-9 ug/kg Fines 40 23 58% 0.34 0.44 0.35 0.405 3.849 110 17.29 449% Nonparametric
Dibenzo(a,h)anthracene 53-70-3 ug/kg Bulk 40 1 3% 1.2 2.3 13 0.7 1.03 13 1.945 189% Nonparametric
Dibenzo(a,h)anthracene 53-70-3 ug/kg Fines 40 3 8% 1.1 1.5 1.5 0.6 1.012 14 2.119 209% Nonparametric
Fluoranthene 206-44-0 ug/kg Bulk 40 17 43% 0.29 0.49 0.35 0.21 1.498 36 5.658 378% Nonparametric
Fluoranthene 206-44-0 ug/kg Fines 40 31 78% 0.29 0.38 0.29 0.59 2.924 63 10.2 349% Nonparametric
Fluorene 86-73-7 ug/kg Bulk 40 2 5% 0.48 2.7 1 0.285 0.3556 1.1 0.2364 66% Nonparametric
Fluorene 86-73-7 ug/kg Fines 40 11 28% 0.46 0.61 0.6 0.2625 0.576 4 0.8164 142% Nonparametric
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg Bulk 40 4 10% 0.47 0.9 0.53 0.28 0.6018 12 1.85 307% Nonparametric
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg Fines 40 10 25% 0.44 0.61 0.48 0.2625 0.7009 12 1.866 266% Nonparametric
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Table 2.  Descriptive Statistics for the Bulk and Fine Fraction of Soils

Analyte CAS Result unit Fraction

Number of 
Samples 

Analyzed
Number 
Detects

Percent 
Detected

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit
Minimum 

Detect Median Mean
Maximum 

Detect
Standard 
Deviation

Percent Coefficient 
of variation Distribution

Naphthalene 91-20-3 ug/kg Bulk 40 14 35% 0.3 9 0.42 0.2075 0.9801 14 2.307 235% Nonparametric
Naphthalene 91-20-3 ug/kg Fines 40 35 88% 0.31 0.37 0.32 1.05 2.515 24 4.38 174% Lognormal
Phenanthrene 85-01-8 ug/kg Bulk 40 27 68% 0.34 2.3 0.37 0.65 1.822 25 4.31 237% Nonparametric
Phenanthrene 85-01-8 ug/kg Fines 40 39 98% 3.4 3.4 0.37 1.3 4.025 43 9.103 226% Nonparametric
Pyrene 129-00-0 ug/kg Bulk 40 14 35% 0.34 0.66 0.5 0.235 2.455 74 11.63 474% Nonparametric
Pyrene 129-00-0 ug/kg Fines 40 26 65% 0.34 0.45 0.36 0.54 4.057 110 17.36 428% Nonparametric
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg Bulk 40 31 78% 0.48 9 0.37 0.725 3.975 61 10.03 252% Nonparametric
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg Fines 40 40 100% -- -- 0.37 3.25 9.85 110 19.62 199% Lognormal
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg Bulk 40 31 78% 1.4 7.9 1.6 2.2 5.098 64 10.29 202% Nonparametric
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg Fines 40 40 100% -- -- 1.6 4.2 10.75 110 19.43 181% Nonparametric
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg Bulk 40 19 48% 1.2 2 0.4 0.85 10.02 310 48.73 486% Nonparametric
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg Fines 40 33 83% 1.2 1.5 0.29 1.75 17.11 470 74.12 433% Nonparametric
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg Bulk 40 19 48% 2.8 4.7 3.3 2.275 11.71 310 48.48 414% Nonparametric
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg Fines 40 33 83% 2.8 3.6 2.9 4.35 18.94 470 73.77 389% Nonparametric
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Table 3.  Detect Statistics for US Mag Soils

Number of samples Percent Detected

Analyte Bulk Fines Bulk Fines
Detected 

Pairs

Calculated TEQ (ND=0), Mammals 40 40 100% 100% 40
Calculated TEQ (ND=1/2 DL), Mammals 40 40 100% 100% 40
Calculated TEQ (ND=0), Avian 40 40 100% 100% 40
Calculated TEQ (ND=1/2 DL), Avian 40 40 100% 100% 40
Total PCBs 40 40 100% 100% 40
Aluminum 40 40 100% 100% 40
Antimony 40 40 48% 53% 18
Arsenic 40 40 100% 100% 40
Barium 40 40 100% 100% 40
Beryllium 40 40 100% 100% 40
Cadmium 40 40 58% 55% 20
Calcium 40 40 100% 100% 40
Chromium 40 40 100% 100% 40
Cobalt 40 40 100% 100% 40
Copper 40 40 100% 100% 40
Iron 40 40 100% 100% 40
Lead 40 40 100% 100% 40
Magnesium 40 40 100% 100% 40
Manganese 40 40 100% 100% 40
Mercury 40 40 33% 65% 10
Molybdenum 40 40 80% 83% 30
Nickel 40 40 100% 100% 40
Potassium 40 40 98% 100% 39
Selenium 40 40 33% 45% 12
Silver 40 40 5% 3% 1
Sodium 40 40 100% 100% 40
Thallium 40 40 5% 10% 1
Vanadium 40 40 100% 100% 40
Zinc 40 40 100% 100% 40
Biphenyl 40 40 0% 0% 0
1,2,4,5-Tetrachlorobenzene 40 40 0% 3% 0
2,3,4,6-Tetrachlorophenol 40 40 0% 0% 0
2,4,5-Trichlorophenol 40 40 0% 0% 0
2,4,6-Trichlorophenol 40 40 0% 0% 0
2,2-Oxybis(1-chloropropane) 40 40 0% 0% 0
2,4-Dichlorophenol 40 40 0% 0% 0
2,4-Dimethylphenol 40 40 0% 0% 0
2,4-Dinitrophenol 40 40 5% 0% 0
2,4-Dinitrotoluene 40 40 0% 0% 0
2,6-Dinitrotoluene 40 40 0% 0% 0
2-Chloronaphthalene 40 40 0% 0% 0
2-Chlorophenol 40 40 0% 0% 0
o-Cresol 40 40 0% 0% 0
2-Nitroaniline 40 40 0% 0% 0
2-Nitrophenol 40 40 0% 0% 0
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Table 3.  Detect Statistics for US Mag Soils

Number of samples Percent Detected

Analyte Bulk Fines Bulk Fines
Detected 

Pairs

3,3'-Dichlorobenzidine 40 40 0% 0% 0
3-Nitroaniline 40 40 0% 0% 0
Dinitro-o-cresol 40 40 0% 0% 0
4-Bromophenyl phenyl ether 40 40 0% 0% 0
4-Chloro-3-methylphenol 40 40 0% 0% 0
p-Chloroaniline 40 40 0% 0% 0
4-Chlorophenyl phenyl ether 40 40 0% 0% 0
3 & 4 Methylphenol 40 40 0% 0% 0
p-Nitroaniline 40 40 0% 0% 0
4-Nitrophenol 40 40 0% 0% 0
Acetophenone 40 40 8% 83% 3
Benzaldehyde 40 40 0% 43% 0
Benzyl butyl phthalate 40 40 3% 3% 0
Bis(2-chloroethoxy)methane 40 40 0% 0% 0
Dichloroethyl ether 40 40 0% 0% 0
Bis(2-ethylhexyl)phthalate 40 40 10% 15% 2
Carbazole 40 40 0% 0% 0
Dibenzofuran 40 40 0% 0% 0
Diethyl Phthalate 40 40 0% 0% 0
Dimethylphthalate 40 40 0% 0% 0
Dibutyl Phthalate 40 40 0% 5% 0
Di-n-octyl phthalate 40 40 3% 0% 0
Hexachlorobenzene 40 40 60% 88% 23
Hexachlorobutadiene 40 40 0% 0% 0
Hexachlorocyclopentadiene 40 40 0% 0% 0
Hexachloroethane 40 40 0% 3% 0
Isophorone 40 40 0% 0% 0
Nitrobenzene 40 40 0% 0% 0
n-Nitrosodimethylamine 40 40 0% 0% 0
n-Nitrosodi-n-propylamine 40 40 0% 0% 0
n-Nitrosodiphenylamine 40 40 0% 0% 0
Pentachlorophenol 40 40 8% 10% 0
Phenol 40 40 3% 20% 1
2-Methylnaphthalene 40 40 25% 75% 10
Acenaphthene 40 40 5% 8% 2
Acenaphthylene 40 40 0% 3% 0
Anthracene 40 40 15% 23% 5
Benzo(a)anthracene 40 40 23% 35% 9
Benzo(a)pyrene 40 40 15% 23% 6
Benzo(b)fluoranthene 40 40 15% 35% 6
Benzo(g,h,i)perylene 40 40 3% 13% 1
Benzo(k)fluoranthene 40 40 3% 13% 1
Chrysene 40 40 45% 58% 16
Dibenzo(a,h)anthracene 40 40 3% 8% 1
Fluoranthene 40 40 43% 78% 15
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Table 3.  Detect Statistics for US Mag Soils

Number of samples Percent Detected

Analyte Bulk Fines Bulk Fines
Detected 

Pairs

Fluorene 40 40 5% 28% 2
Indeno(1,2,3-cd)pyrene 40 40 10% 25% 3
Naphthalene 40 40 35% 88% 14
Phenanthrene 40 40 68% 98% 27
Pyrene 40 40 35% 65% 13
Low Molecular Weight PAH (ND=0) 40 40 78% 100% 31
Low Molecular Weight PAH (ND=1/2DL) 40 40 78% 100% 31
High Molecular Weight PAH (ND=0) 40 40 48% 83% 18
High Molecular Weight PAH (ND=1/2DL) 40 40 48% 83% 18
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Table 4. Advantages and Limitations of Each Test for a Linear Trend

Simple Linear 
Regression

Log-Linear 
Regression

Mann-Kendall
(w/ Sen’s Slope 

Estimator)
Median Regression

Minimum number 
of samples

8-12 8-12 8-12 8-12

Model y = β 1  x + β 0 ln(y) = β 1 * ln(x) + β 0 see Section 3.3.2.3 yτ = β 1  x + β 0

Data distribution 
requirements

Normal Lognormal None None

Sensitivity to 
outliers

High High None Low

Handling of Non-
Detects

Cannot 
accommodate non-

detects

Cannot accommodate 
non-detects

Accommodates 
non-detects

Accommodates non-
detects

Handling of zeroes
Accommodates 

zeros
Cannot accommodate 

zeros
Accommodates 

zeros
Accommodates zeros

Significance testing
Provides an r2 and 
p -value, slope and 

intercept

Provides and  r2 and p -
value, slope and 

intercept

Provides a p -value 
and an estimate of 

the r2

Provides a slope and 
intercept

Parametric approach Parametric Parametric Nonparametric Semi parametric

Notes :

     r2 = coefficient of determination
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Table 5. Mann-Kendall Trend Tests and Median Regression Results for Analytes with at Least Eight Detect-Detect Pairs

Number of samples Mann-Kendall Correlation Median Regression

Analyte CAS Bulk Fines
Detected 

Pairs p-value tau
tau 2  (r2 

equivalent) Intercept Coefficient

Calculated TEQ (ND=0), Mammals CALC_DX_0 40 40 40 0.000 0.841 0.71 0.46 1.12
Calculated TEQ (ND=1/2 DL), Mammals CALC_DX_2 40 40 40 0.000 0.805 0.65 0.39 1.12
Calculated TEQ (ND=0), Avian CALC_DX_0_AV 40 40 40 0.000 0.650 0.42 42.40 1.33
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av 40 40 40 0.000 0.621 0.39 32.40 1.33
Total PCBs 1336-36-3 40 40 40 0.000 0.783 0.61 72.00 1.27
Aluminum 7429-90-5 40 40 40 0.000 0.806 0.65 1490.00 0.95
Antimony 7440-36-0 40 40 18 0.002 0.550 0.30 0.06 0.87
Arsenic 7440-38-2 40 40 40 0.000 0.767 0.59 0.02 1.02
Barium 7440-39-3 40 40 40 0.000 0.578 0.33 49.80 0.62
Beryllium 7440-41-7 40 40 40 0.000 0.765 0.59 0.04 1.05
Cadmium 7440-43-9 40 40 20 0.000 0.743 0.55 0.04 0.86
Calcium 7440-70-2 40 40 40 0.000 0.603 0.36 -9170.00 0.85
Chromium 7440-47-3 40 40 40 0.000 0.716 0.51 1.87 0.97
Cobalt 7440-48-4 40 40 40 0.000 0.795 0.63 0.32 0.99
Copper 7440-50-8 40 40 40 0.000 0.474 0.22 13.90 0.89
Iron 7439-89-6 40 40 40 0.000 0.741 0.55 1520.00 0.99
Lead 7439-92-1 40 40 40 0.000 0.799 0.64 0.99 0.90
Magnesium 7439-95-4 40 40 40 0.000 0.689 0.47 25.40 1.08
Manganese 7439-96-5 40 40 40 0.000 0.795 0.63 -18.10 1.23
Mercury 7439-97-6 40 40 10 0.146 0.368 0.14 -0.01 1.46
Molybdenum 7439-98-7 40 40 30 0.000 0.811 0.66 0.32 0.78
Nickel 7440-02-0 40 40 40 0.000 0.702 0.49 -2.33 1.57
Potassium 7440-09-7 40 40 39 0.000 0.809 0.65 1390.00 0.66
Selenium 7782-49-2 40 40 12 0.112 0.357 0.13 0.17 0.57
Sodium 7440-23-5 40 40 40 0.000 0.842 0.71 833.00 0.51
Vanadium 7440-62-2 40 40 40 0.000 0.772 0.60 2.56 0.98
Zinc 7440-66-6 40 40 40 0.000 0.657 0.43 8.72 0.94
Hexachlorobenzene 118-74-1 40 40 23 0.000 0.758 0.57 1.92 1.34
2-Methylnaphthalene 91-57-6 40 40 10 0.002 0.764 0.58 0.21 1.53
Benzo(a)anthracene 56-55-3 40 40 9 0.028 0.592 0.35 -0.26 1.86
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Table 5. Mann-Kendall Trend Tests and Median Regression Results for Analytes with at Least Eight Detect-Detect Pairs

Number of samples Mann-Kendall Correlation Median Regression

Analyte CAS Bulk Fines
Detected 

Pairs p-value tau
tau 2  (r2 

equivalent) Intercept Coefficient

Chrysene 218-01-9 40 40 16 0.000 0.667 0.44 -0.60 1.78
Fluoranthene 206-44-0 40 40 15 0.003 0.574 0.33 -0.15 1.75
Naphthalene 91-20-3 40 40 14 0.054 0.393 0.15 0.39 1.69
Phenanthrene 85-01-8 40 40 27 0.000 0.545 0.30 0.18 1.67
Pyrene 129-00-0 40 40 13 0.057 0.410 0.17 -0.12 1.49
Low Molecular Weight PAH (ND=0) LPAH-0 40 40 31 0.000 0.497 0.25 1.34 1.78
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 40 40 31 0.000 0.551 0.30 -0.06 1.72
High Molecular Weight PAH (ND=0) HPAH-0 40 40 18 0.001 0.551 0.30 1.90 1.51
High Molecular Weight PAH (ND=1/2DL) HPAH-5 40 40 18 0.002 0.532 0.28 -0.41 1.52
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Table 6.  Median Fine-to-Bulk Ratio for Constituents With One to Seven Detect-Detect Pairs

Analyte CAS
Analyte 
group

Number 
of Bulk

Number 
of Fines

Detected 
Pairs

Median 
Regression 

Coefficients

Median Fine: Bulk 
Ratio

2-Methylnaphthalene 91-57-6 PAH 40 40 10 1.5 ―
Acenaphthene 83-32-9 PAH 40 40 2 ― 0.9
Benzo(a)anthracene 56-55-3 PAH 40 40 9 1.9 ―
Benzo(a)pyrene 50-32-8 PAH 40 40 6 ― 0.9
Benzo(b)fluoranthene 205-99-2 PAH 40 40 6 ― 1.0
Benzo(g,h,i)perylene 191-24-2 PAH 40 40 1 ― 0.9
Benzo(k)fluoranthene 207-08-9 PAH 40 40 1 ― 0.9
Chrysene 218-01-9 PAH 40 40 16 1.8 ―
Dibenzo(a,h)anthracene 53-70-3 PAH 40 40 1 ― 0.9
Fluoranthene 206-44-0 PAH 40 40 15 1.8 ―
Fluorene 86-73-7 PAH 40 40 2 ― 0.9
Indeno(1,2,3-cd)pyrene 193-39-5 PAH 40 40 3 ― 0.9
Naphthalene 91-20-3 PAH 40 40 14 1.7 ―
Phenanthrene 85-01-8 PAH 40 40 27 1.7 ―
Pyrene 129-00-0 PAH 40 40 13 1.5 ―
High Molecular Weight PAH (ND=0) HPAH-0 PAH 40 40 18 1.5 ―
High Molecular Weight PAH (ND=1/2DL) HPAH-5 PAH 40 40 18 1.5 ―
Low Molecular Weight PAH (ND=0) LPAH-0 PAH 40 40 31 1.8 ―
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 PAH 40 40 31 1.7 ―
Acetophenone 98-86-2 SVOC 40 40 3 ― 5.3
Anthracene 120-12-7 SVOC 40 40 5 ― 0.9
Bis(2-ethylhexyl)phthalate 117-81-7 SVOC 40 40 2 ― 0.9
Hexachlorobenzene 118-74-1 SVOC 40 40 23 1.3 ―
Phenol 108-95-2 SVOC 40 40 1 ― 0.9
Silver 7440-22-4 Metal 40 40 1 ― 0.9
Thallium 7440-28-0 Metal 40 40 1 ― 0.9
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Table 7.  Summary of Bulk-to-Fine Adjustments *

Bulk-to-Fine Adjustment

Analyte Slope y -Intercept

Aluminum 0.95 1490
Antimony 0.87 0.06
Arsenic 1.02 0.02
Barium 0.62 50
Beryllium 1.05 0.04
Cadmium 0.86 0.04
Calcium 0.85 -9170
Chromium 0.97 1.87
Cobalt 0.99 0.32
Copper 0.89 14
Iron 0.99 1520
Lead 0.90 0.99
Magnesium 1.08 25
Manganese 1.23 -18
Mercury 1.46 -0.01
Molybdenum 0.78 0.32
Nickel 1.57 -2.33
Potassium 0.66 1390
Selenium 0.57 0.17
Silver 1.0 0
Sodium 0.51 833
Thallium 1.0 0
Vanadium 0.98 2.56
Zinc 0.94 8.72
Calculated TEQ (ND=0), Avian 1.33 42
Calculated TEQ (ND=0), Mammals 1.12 0.46
Calculated TEQ (ND=1/2 DL), Avian 1.33 32
Calculated TEQ (ND=1/2 DL), Mammals 1.12 0.39
2-Methylnaphthalene 2.0 0
2-Methylnaphthalene 1.53 0.21
Acenaphthene 2.0 0
Acetophenone 2.0 0
Anthracene 2.0 0
Benzo(a)anthracene 2.0 0
Benzo(a)pyrene 2.0 0
Benzo(b)fluoranthene 2.0 0
Benzo(g,h,i)perylene 2.0 0
Benzo(k)fluoranthene 2.0 0
Chrysene 2.0 0
Dibenzo(a,h)anthracene 2.0 0
Fluoranthene 2.0 0
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Table 7.  Summary of Bulk-to-Fine Adjustments *

Bulk-to-Fine Adjustment

Analyte Slope y -Intercept

Fluorene 2.0 0
Indeno(1,2,3-cd)pyrene 2.0 0
Naphthalene 2.0 0
Phenanthrene 2.0 0
Pyrene 2.0 0
High Molecular Weight PAH (ND=0) 2.0 0
High Molecular Weight PAH (ND=1/2DL) 2.0 0
Low Molecular Weight PAH (ND=0) 2.0 0
Low Molecular Weight PAH (ND=1/2DL) 2.0 0
Total PCBs 1.27 72
Bis(2-ethylhexyl)phthalate 2.0 0
Phenol 2.0 0
Hexachlorobenzene 1.34 1.92

* Apply slope and y-intercept to bulk concentration to adjust for fine fraction concentration

Page 2 of 2



 

 

 

 

 

Attachment A 
Fine Fraction vs. Bulk Sample 
Scatterplots
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Attachment B 
Analytes having Fewer than  
Eight (8) Detect-Detect Pairs



 

 

SVOCs and VOCs 
 1,2,4,5-Tetrachlorobenzene 
 2,2-Oxybis(1-chloropropane) 
 2,3,4,6-Tetrachlorophenol 
 2,4,5-Trichlorophenol 
 2,4,6-Trichlorophenol 
 2,4-Dichlorophenol 
 2,4-Dimethylphenol 
 2,4-Dinitrophenol 
 2,4-Dinitrotoluene 
 2,6-Dinitrotoluene 
 2-Chloronaphthalene 
 2-Chlorophenol 
 2-Nitroaniline 
 2-Nitrophenol 
 3 & 4 Methylphenol 
 3,3'-Dichlorobenzidine 
 3-Nitroaniline 
 4-Bromophenyl phenyl ether 
 4-Chloro-3-methylphenol 
 4-Chlorophenyl phenyl ether 
 4-Nitrophenol 
 Acetophenone 
 Benzaldehyde 
 Benzyl butyl phthalate 

 
 Biphenyl 
 Bis(2-chloroethoxy)methane 
 Bis(2-ethylhexyl)phthalate 
 Carbazole 
 Dibutyl Phthalate 
 Dichloroethyl ether 
 Diethyl phthalate 
 Dimethylphthalate 
 Dinitro-o-cresol 
 Di-n-octyl phthalate 
 Hexachlorobutadiene 
 Hexachlorocyclopentadiene 
 Hexachloroethane 
 Isophorone 
 Nitrobenzene 
 n-Nitrosodimethylamine 
 n-Nitrosodi-n-propylamine 
 n-Nitrosodiphenylamine 
 o-Cresol 
 p-Chloroaniline 
 Pentachlorophenol 
 Phenol 
 p-Nitroaniline 

PAHs 
 Acenaphthene 
 Acenaphthylene 
 Anthracene 
 Benzo(a)pyrene 
 Benzo(b)fluoranthene 
 Benzo(g,h,i)perylene 
 Benzo(k)fluoranthene 
 Dibenzo(a,h)anthracene 
 Fluorene 
 Indeno(1,2,3-cd)pyrene 

Metals 
 Silver  
 Thallium 

 



 
 

 

Appendix K 
Data Adequacy Evaluation of 
Phase 1A RI data for PRI Areas 2 
and 8–17 

  



Memorandum Environmental 
Resources 
Management  

7272 E. Indian School Rd. 
Suite 108 
Scottsdale, AZ 85251 
(480) 998-2401 
(480) 998-2106 (fax) 

 

 

To:  Ken Wangerud (USEPA) 

From: Judy Nedoff (ERM), David Abranovic (ERM) 

Date: 8 October 2015  

Subject: OU-1 Phase 1A Outer PRI Data Adequacy  

1.0 INTRODUCTION 

This memorandum describes the methods used and results of the 
evaluation of the adequacy and reliability of the data to be used for the 
Outer Preliminary Remedial Investigation (PRI) Areas 2 and 8 through 17 
(referred to hereafter as the Outer PRIs) in the OU-1 Screening-Level Risk 
Assessment (OU-1 SLRA). The OU-1 SLRA will primarily focus on 
selection of constituents of potential concern (COPCs). To assess the Outer 
PRIs, the OU-1 SLRA will include Phase 1A solids and aqueous sample 
data, as well as solids sample data collected from the Outer PRIs during 
the Demonstration of Method Applicability (DMA) (ERM 2013). This data 
adequacy evaluation includes only Phase 1A solids and groundwater 
data. Based on comments received from the United States Environmental 
Protection Agency (USEPA) (see responses to agency comments in 
Appendix L to the Phase 1A Data Report for PRI Areas 2 and 8–17) regarding 
the aqueous dataset, surface water data will be evaluated in an addendum 
to the Phase 1A Data Report for PRI Areas 2 and 8–17 after the results 
from the remaining Phase 1A surface water samples are validated. ERM 
collected these samples during May and July 2015.  

The purpose and methods for conducting the OU-1 SLRA are described in 
the Final Screening-Level Risk Assessment Technical Memorandum (SLRA 
Tech Memo) (ERM 2014). By comparing maximum concentrations to risk-
based screening levels (RBSLs) or risk-based ecological screening levels 
(RBESLs)1, the SLRA will present information on exceedances (or lack 
thereof) to:  

 Identify constituents in environmental media requiring further 
evaluation for OU-1; and  

 Prioritize/scope potential future investigations/risk analysis efforts 
for OU-1.  

                                                 
1  Consistent with the Phase 1A SAP, risk-based concentrations (RBCs) will be 

used as a generic term for RBSL and RBESL in the remainder of the text.  
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A constituent identified as requiring further evaluation will be identified 
as a COPC or constituent of potential ecological concern (COPEC). 
Effectively, the OU-1 SLRA will be the primary tool used to guide 
discussions with the USEPA, State of Utah, and other participating 
regulatory agencies with respect to the content and level of detail of 
subsequent human health and ecological risk assessments.  

Development of data quality objectives (DQOs) for the Phase 1A 
investigation of solid and aqueous media in the Outer PRIs is described in 
Section 11.3 of the Phase 1A Remedial Investigation Sampling and Analysis 
Plan (Phase 1A SAP) (USEPA 2013). The goal of the Phase 1A sampling in 
the Outer PRIs was to obtain sufficient data for soils, sediments, solid 
wastes, surface water, and groundwater to reliably select human and 
ecological COPCs in these media and support design of future sampling 
and analysis. The purpose of this evaluation is to indicate whether the 
solids and groundwater datasets are clearly adequate and to note which 
datasets may have some uncertainty regarding adequacy for use in the 
OU-1 SLRA.  

2.0 APPROACH 

Data adequacy is evaluated for an individual analyte in an environmental 
medium in a specific area. Because human and ecological exposure areas 
have not yet been established at the Site, COPC selection in the Outer PRIs 
will occur on a PRI Area basis; thus, datasets are defined and evaluated on 
a PRI Area basis for the data adequacy evaluation (Phase 1A and DMA 
solid samples collected in PRI Areas 2 and 8 through 16, and Phase 1A 
groundwater samples evaluated as PRI 17 (groundwater)). 

2.1 Assessing Adequate Sample Size per Area 

The first step in selection of COPCs in the OU-1 SLRA will be to compare 
the maximum detected concentration in a dataset (Cmax) to appropriate 
human health and ecological RBCs. If the value of Cmax for an analyte in 
a dataset does not exceed any of the selected RBCs, that analyte may be 
generally excluded as a COPC in that dataset, provided that the dataset 
contains a sufficient number of samples. If Cmax exceeds a human health 
and/or ecological RBC, the analyte will be retained as a COPC and/or 
COPEC in that dataset.  
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To minimize the probability that a chemical will be excluded as a 
COPC/COPEC when it should be retained (Type I error), the observed 
Cmax must have a “high probability of exceeding the RBC when the 
chemical is truly of potential concern” (USEPA 2013). The DQOs 
presented in the Phase 1A SAP Worksheet 11 provide the performance 
criteria for sample size for COPC/COPEC selection, which is founded on 
the concept that given a dataset of adequate size, Cmax in that dataset will 
have a high probability (at least 95 percent) of exceeding the true mean 
concentration across the exposure area. The Phase 1A SAP specifies 
sample size criteria as follows: 

If the observed maximum concentration does not exceed the RBC, there is 
confidence that the true mean will not exceed the RBC, and hence the 
chemical will not contribute significant risk and may be excluded as a 
COPC. 

However, if the data set is not large enough, the observed Cmax may not 
exceed the true mean across the exposure area. This is demonstrated as 
follows: 

Let P equal the percentile of the distribution occupied by the mean. Then, 
if a single sample is drawn, the probability that the sample is less than 
the mean is equal to P. If N samples are drawn, the probability that ALL 
the samples are below the mean is PN. Thus, the probability that one or 
more samples exceed the mean is given by: 

prob(Cmax > mean) = 1 - PN 

The number of samples (N) needed to ensure at least 95 percent 
probability that one or more samples exceed the true mean is shown below 
for distributions in which the true mean occurs at a percentile ranging 
from the 50th to 90th: 
 

Percentile of the 
True Mean N 

Probability that 
Cmax > True 

Mean 

50th 5 96.9% 

60th 6 95.3% 

70th 9 96.0% 
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Percentile of the 
True Mean N 

Probability that 
Cmax > True 

Mean 

80th 14 95.6% 

90th 29 95.3% 

For a data set with a normal distribution, the mean occupies the 50th 
percentile (P = 0.5), and a data set of five samples would likely be 
sufficient to support COPC selection. However, most environmental data 
sets for soil, sediment, or solid waste are right-skewed, and this results in 
the mean occupying a percentile higher than 0.5. Depending on the degree 
of skewness, the mean usually falls between the 60th and the 90th 
percentile (or even higher in extreme cases). 

Assumed for planning the Phase 1A investigation of soil, sediment, and 
solid wastes is that the mean will generally not be higher than the 80th 
percentile, so a data set of 14 samples is likely to suffice for most analytes. 
However, if the data from Phase 1A suggest that the distribution of some 
analytes is more strongly skewed than assumed (i.e., the sample mean is 
substantially higher than the 80th percentile of the data set), it may be 
necessary to collect additional samples in subsequent phases of the site 
investigation to ensure analytes are not improperly excluded as COPCs. 

The datasets for solid media at each of the Outer PRIs are composed of at 
least 14 samples.  

In addition, to minimize the risk of inappropriately excluding a COPC, 
two to four additional samples were collected in some PRI Areas from 
biased locations (considered likely to be at the high end of the range of 
concentrations). This strategy increases the probability of having one or 
more samples in the high end of the distribution (e.g., greater than the 90th 
percentile) so that a Cmax-based COPC/COPEC selection protocol will be 
reliable for receptors (USEPA 2013).  

In some PRI Areas (2, 8, 10, and 14), cores that extend to the depth of 
native soil were collected where the USEPA believes analyte 
concentrations may increase with depth (e.g., in the landfill, PRI 2). In 
identifying COPCs for a PRI Area where subsurface samples have been 
collected, Cmax will be the highest of any value in the PRI Area dataset, 
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including both surface and subsurface samples (see Phase 1A SAP, page 
78). Further description of data used is provided in Section 3. 

If an analyte is detected in groundwater at a level above the human health 
RBC at any location, it will be considered a COPC in that medium at all 
locations. As described in the Phase 1A SAP, the USEPA considers that 
between-sample variability of groundwater may be quite high, with the 
true mean potentially reaching the 90th percentile of the sampling 
distribution. On this basis, the USEPA estimated in the Phase 1A SAP up 
to 30 groundwater samples may be required to support COPC selection. A 
total of 30 groundwater samples were collected during Phase 1A.  

2.2 Evaluation Process for Data Adequacy 

A stepwise decision process consisting of five decision rules is used to 
evaluate data adequacy, as shown on Figure 2-1. This decision process is 
applied to each analyte for each of the Outer PRIs. 

As indicated by Decision 0, the lack of an RBC for a constituent creates 
uncertainty in selection or exclusion of the constituent as a 
COPC/COPEC. This will be discussed in the uncertainty analysis of the 
SLRA. In addition, essential nutrients (calcium, magnesium, potassium, 
and sodium) are excluded as COPCs/COPECs per the SLRA Tech Memo 
(ERM 2014) and are not considered in the data adequacy evaluation. Total 
organic carbon and pH, which are indicators of soil conditions, are also 
excluded. 

Decision 1 compared Cmax to the identified RBCs for the PRI Area. If 
Cmax is greater than one or more of the applicable RBCs, the analyte will 
be selected as a COPC and/or COPEC in the SLRA, regardless of the 
number of detects in the dataset; therefore, the data are adequate for use 
in the SLRA. If Cmax is less than the lowest RBC, or the dataset does not 
contain any detects, the decision process differs depending on the 
proportion of detected values in the dataset.  

Decision 2 relates to the number of detections. As described in Section 2.1, 
Phase 1A sample size recommendations were based on the assumption 
that the mean would generally not be higher than the 80th percentile, and 
that a sample size of at least 14 (for solids) or 30 (for groundwater) would 
be sufficient to ensure there was a high probability that Cmax would 
exceed the true mean. Note that there is a divergence in the decision 
process at Decision 2, based on the proportion of detects in the dataset (60 
percent detect). This proportion of detects is considered sufficient to 
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reliably characterize the mean and is supported by 1) a minimum of eight 
detected values for a sample size of 14 and 2) recommended minimum 
proportion of detects for statistical tests of central tendency.2 

For datasets with at least 60 percent detects, if the mean is less than the 
80th percentile (Decision 3), then the data are sufficient for COPC/COPEC 
selection. If the mean is greater than the 80th percentile, then the dataset is 
considered to be highly skewed and it is uncertain that the data are 
adequate.  

If an analyte was not detected in at least 60 percent of the samples in the 
dataset and Cmax is less than the lowest RBC, the sensitivity of the 
analytical results was evaluated (Decision 4). If all detects are less than 
RBCs, and the maximum detection limit (DL) for non-detects is less than 
the RBCs, the data are adequate to select COPCs/COPECs (i.e., all 
detected concentrations and analytical methods meet DQOs in detecting 
concentrations below the RBCs). If the maximum DL is not less than the 
RBCs, the data may or may not be adequate for COPC/COPEC selection. 
Decision 5 evaluates the DLs for undiluted samples in the dataset. If at 
least 50 percent of the undiluted samples have DLs less than the lowest 
RBC, the dataset is adequate for COPC/COPEC selection. If less than 50 
percent of undiluted samples have DLs less than the lowest RBC, there is 
uncertainty regarding adequacy, which will be addressed in the SLRA.  

3.0 DATA USED 

Analytical data for solid media from Phase 1A and the DMA and for 
groundwater from Phase 1A were included in the PRI datasets evaluated 
for adequacy. Calculated toxicity equivalency quotients (TEQs), total 
polychlorinated biphenyls (PCBs), metals, semi-volatile organic 
compounds (SVOCs), polycyclic aromatic hydrocarbons (PAHs), volatile 
organic compounds (VOCs), perchlorate, and cyanide are included in this 
analysis for solid media. Anions, haloacetic acids, and general chemistry 
parameters are also included for groundwater. Individual PCB congeners, 
PCB and dioxin/furan homolog groups, and individual dioxins/furans 

                                                 
2  USEPA’s ProUCL suggests (as a rule of thumb) 8 to 10 samples to compute 

reliable estimates of means and upper bounds of means (i.e., exposure point 
concentration terms). The United States Department of the Navy (2002) notes 
that a minimum of 60 percent detects is required by the Wilcoxon Rank Sum 
and Gehan tests, tests of central tendency.  
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were not included because these compounds are accounted for in the TEQ 
or Total PCBs. Field duplicates were not included in the datasets.  

As described in Section 2.1, Phase 1A sample size recommendations were 
based on the assumption that the mean would generally not be higher 
than the 80th percentile, and that a sample size of 14 (for soil) or 30 (for 
groundwater) would generally be sufficient to capture Cmax. To evaluate 
data adequacy, the mean was calculated for each analyte in solids at each 
of PRI Areas 2 and 8 through 16 and in PRI 17 (groundwater). For this 
evaluation, one-half of the DL was substituted for a non-detected value.  

Some samples in both the groundwater and solid datasets had results for 
five SVOCs analytes reported by both the SW8270C full scan and 
SW8270C-SIM methods (ERM 2015): 

 Hexachlorobenzene; 

 n-Nitrosodimethylamine; 

 Hexachlorobutadiene; 

 Pentachlorophenol; and 

 2,4,6-Trichlorophenol. 

One result was selected for each sample based on the following criteria: 

 If both values are detects, use the maximum value; 

 If one value is detected, use the detected value; and 

 If neither value is detected, use the minimum DL value. 

3.1 Solids 

Results for all solid samples (sediment, soil, and solid waste) were 
combined for the solid datasets in each PRI Area (PRI Areas 2 and 8 
through 16). Sediment is present in PRI Areas 8, 13, and 14 only. 
Stockpiled waste samples were collected from PRI 2 (the USM Landfill), 
PRI 9 (Smut Area), and PRI 12 (Ancillary Worker Exposure Area). Solid 
waste samples were collected from the subsurface at PRI 10 (Barium 
Sulfate Area). To ensure a conservative evaluation, data from all depths 
were used (per page 78 of the Phase 1A SAP).  

In Phase 1A, separate analyses were conducted on the fine fraction from 
soils for those PRI Areas with soil containing less than 75 percent fines 
(PRI Areas 2 and 8 through 14). Only the bulk sample data were used to 
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determine data adequacy; however, the bulk sample concentrations were 
adjusted in those PRI Areas with soil containing less than 75 percent fines 
using adjustment factors derived from the relationship between 
concentrations in the fine fraction and the bulk samples. Details on how 
these adjustment factors were developed and applied can be found in 
Appendix J to the Phase 1A Data Report for PRI Areas 2 and 8–17 (ERM 
2015). Adjusted bulk sample concentrations were used for comparison to 
human health RBCs only.  

3.2 Water 

Only groundwater datasets were evaluated for this data adequacy 
analysis (PRI 17 (groundwater)). Total metals and dissolved metals were 
evaluated as separate datasets.  

3.3 PARCC Assessment  

The data quality attributes of precision, accuracy, representativeness, 
comparability, and completeness (PARCC) were evaluated in the Phase 1A 
Data Report for PRI Areas 2 and 8–17 (ERM 2015). The data used for this 
data adequacy evaluation met the method quality objectives presented in 
the SAP. Analytical results qualified as rejected were excluded from the 
datasets used for this data adequacy evaluation. Precision and accuracy 
results on an analyte by PRI Area basis have been summarized into tables 
presented in the data report (Section 7). Sample results qualified based on 
precision-related measurement quality objectives (MQOs) represent less 
than one percent of the total Phase 1A sample results. Results qualified 
due to accuracy-related MQOs were primarily related to holding time 
exceedances related to re-extractions, blank contamination with selected 
metals, laboratory control spikes and surrogate recovery in SVOC 
analyses, and matrix spike recovery in metals. Sample matrix effects 
explain the majority of the accuracy-related qualifiers added at validation. 
Representative and comparable data were obtained by collecting and 
analyzing samples as specified in the Phase 1A SAP, including required 
field and laboratory QC samples, following field and laboratory SOPs. 
Few results were rejected or not collected, and the completeness was 99 
percent as discussed in Section 7 of the Phase 1A Data Report for PRI Areas 2 
and 8–17 (ERM 2015), meeting the completeness MQO in the SAP for 
solids and groundwater. The rejected sample results and the perchlorate 
analyses that were not performed in one sample delivery group in Phase 
1A are presented in Section 7. 
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4.0 RESULTS 

Descriptive statistics including number of samples, number of detects, 
maximum concentration, and range of DLs for each dataset in each PRI 
Area are provided in Tables 4-1 through 4-10 (solids) and Table 4-11 for 
groundwater results. The result at each decision step is shown, as well as 
the conclusion regarding data adequacy. The results are discussed in the 
following sections.  

4.1 Solids 

In PRI Areas 2 and 8 through 16, the majority of analytes have adequate 
data for COPC selection in the SLRA. The following paragraphs describe 
the uncertain datasets, as summarized in Table 4-12.  

In PRI 2 (Landfill), five PAHs, low molecular weight PAH, and 4-methyl-
2-pentanone have skewed datasets (mean is greater than the 80th 
percentile). The skewed datasets for the PAHs in PRI 2 may be related to 
samples collected at depth for characterization of the subsurface in the 
landfill. For 4-methyl-2-pentanone, the maximum concentration detected 
is four orders of magnitude lower than the lowest RBC. There is 
uncertainty in adequacy for COPC/COPEC selection for six analytes 
based on DL comparison to the lowest RBC (see Table 4-12). Of these six, 
four are SVOCs whose DLs do not meet the lowest RBC in any solids data 
for the site (2,4-dimethylphenol, 2,6-dinitrotoluene, 2-chloronaphthalene,  
N-nitrosodimethylamine).  

In PRI 8 (Northwest Ponded Waste Lagoon Overflow), 
bromodichloromethane and dibromochloromethane also have skewed 
datasets. Because VOCs were only analyzed in saturated samples, fewer 
than 14 samples were analyzed for VOCs in PRI 8. Maximum 
concentrations for bromodichloromethane and dibromochloromethane are 
less than half the lowest RBC. There are 20 analytes (all SVOCs) in PRI 8 
whose DLs exceed the lowest RBC in greater than 50 percent of the 
undiluted samples.  

In PRI 9 (Smut Area), there is uncertainty only for the four SVOCs whose 
DLs do not meet the lowest RBC in any solids data collected in Phase 1A.  

In PRI 10 (Barium Sulfate Area), there is uncertainty for beryllium due to a 
skewed dataset. Beryllium was detected in most solids samples collected 
in Phase 1A. In the PRI 10 dataset, one beryllium result is much higher 
than the rest, which causes the mean to be greater than the 80th percentile. 
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However, this result is much lower than the lowest beryllium RBC and 
was collected 8 feet below ground surface. Based on DL comparisons, 
there is uncertainty for thallium, the four SVOCs common to all PRIs, and 
2,4-dinitrophenol. All thallium results were diluted.  

In PRI 11 (ATI and US Mag Parking Lots), chrysene and high molecular 
weight PAH have uncertainty due to skewed datasets. The maximum 
concentration for chrysene is two orders of magnitude lower than the 
lowest RBC. The dataset appears to be skewed by one sample that has the 
maximum concentration for most PAHs, which is also skewing the high 
molecular weight PAH dataset. Based on DL, there is uncertainty for only 
the four SVOCs that exceed RBCs in every PRI Area. 

In PRI 12 (Ancillary Worker Exposure Areas), other than the four SVOCs 
common to all PRI Areas, only thallium is uncertain. All thallium results 
were diluted, and DLs exceeded the lowest RBC.  

In PRI 13 (Buffer Area North & East), the low molecular weight PAH 
dataset shows uncertainty due to a skewed dataset for the sum calculated 
with not detected constituents set equal to zero, but not when one-half the 
method DL is used in the sum. COPC/COPEC selection will be based on 
the sum using one-half the method DL, so data are considered adequate. 
Based on DLs for non-detect results, 22 SVOCs and thallium are uncertain 
in PRI 13.  

Similar to PRI 13, there are 22 SVOCs in PRI 14 (Buffer Area South) for 
which DLs in non-detect results exceed the lowest RBC. No other analytes 
have uncertainty regarding data adequacy in PRI 14.  

In PRI Areas 15 (Buffer Area West) and 16 (Lakeside Mountains Buffer 
Area), there are five SVOCs for which DLs in non-detect results exceed the 
lowest RBC; these include the four common to all PRI Areas as well as  
2,4-dinitrophenol. 

4.2 Groundwater 

Most analytes in PRI 17 (groundwater) have adequate data for 
COPC/COPEC selection in the SLRA. All 30 samples were analyzed for 
VOCs, providing sufficient results to evaluate data adequacy for VOCs in 
groundwater. Only one analyte is uncertain due to a skewed dataset  
(1,1-dichloroethene). The maximum detected concentration for 1,1-
dichloroethene (8.2 micrograms per liter) is less than the lowest RBC (25 
micrograms per liter). Four of the 22 samples with detects are an order of 
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magnitude higher than the others, skewing the dataset. There are 20 
analytes with uncertainty related to DL comparisons to RBCs. Five are 
VOCs, 14 are SVOCs, and one is an inorganic constituent. All were not 
detected in any of the 30 groundwater samples, and all are uncertain due 
to DLs greater than the lowest RBC. Nitrite as N, the only inorganic 
constituent, had no undiluted results. However, the dilution factors were 
low and the adjusted DLs for more than 50 percent of the samples were 
less than the lowest RBC. Data for nitrite as N are considered adequate for 
COPC/COPEC selection, as noted in Table 4-12. 

4.3 Evaluation of Datasets with Fewer than 14 Samples 

A few datasets have fewer than 14 samples, including perchlorate at PRI 
Areas 15 and 16 and VOCs at PRI Areas 8, 10, and 14. There are at least 14 
perchlorate results at the other PRI Areas. Review of the perchlorate data 
indicates it was rarely detected, the few detected concentrations were 
much lower than the RBC, and the maximum DL for non-detects was also 
less than the RBC. Based on these results, perchlorate is unlikely to exceed 
the RBC in PRIs 15 and 16. Thus, it is concluded that the perchlorate 
datasets are adequate for COPC/COPEC selection.  

VOC analyses were not conducted in most PRI Areas, as they were only 
conducted on saturated sediment and subsurface solids samples. (Note 
that VOCs were analyzed in all aqueous samples.) In PRI 2, 23 subsurface 
samples were analyzed for VOCs. In other PRI Areas, surface solids 
samples were saturated in fewer than 14 locations (most PRI Areas did not 
have any saturated sediment samples) or there were less than 14 
subsurface samples (PRI Areas 8, 10, and 14). Because fewer than 14 VOC 
results are available in these PRI Areas, VOCs will be evaluated in the 
SLRA on a case-by-case basis, including a spatial evaluation of any 
detected VOCs, analytical sensitivity evaluation, and other lines of 
evidence to decide if they should be selected as COPCs/COPECs.  

5.0 CONCLUSIONS 

Based on the results of this analysis, there are few analytes with 
uncertainty of having adequate data for COPC/COPEC selection. As 
discussed in the preceding sections: 

 A few PAHs and VOCs that do not exceed RBCs have some 
uncertainty due to skewed datasets; these will be evaluated through 
spatial analysis in the SLRA.  
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 Beryllium and thallium are the only metals with uncertainty in solids 
datasets; these uncertainties will be considered in the SLRA in 
determining whether to select beryllium and thallium as 
COPCs/COPECs. Results of the background study will also be applied 
to evaluation of metals as COPCs/COPECs. 

 The RBCs for some SVOCs are lower than can be detected by standard 
analytical methods. For this reason, there is uncertainty for four 
SVOCs in all the solids PRI Area datasets, and for several other SVOCs 
in many of the PRI Areas.  

 In groundwater, RBCs lower than can be detected by standard 
analytical methods for several SVOCs and VOCs account for most of 
the uncertain datasets.  

 The remaining datasets have adequate data to be used for selection of 
COPCs/COPECs in the SLRA. These include: 

– TCDD TEQ, total PCBs, and hexachlorobenzene in all PRI Areas; 
and 

– All metals and PAHs in most PRI Areas. 
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Figure 2-1. Data Adequacy Assessment Protocol for Phase 1A Outer PRIs

Dataset for analyte "x"

Address uncertainty in risk 
assessment No

0. Does the analyte 
have a defined 
RBSL/RBESL?

Yes

Data are adequate for COPC 
selection

Yes 1. Is Maximum 
Detect > Lowest 
RBSL/RBESL?

No

2. Are more than 
60% of the values 

detects?

Yes No

Data are adequate for 
COPC selection Yes

3. Is Mean(a) ≤ 80th percentile? 4. Is Maximum DL ≤ Lowest 
RBSL/RBESL? Yes

Data are adequate for 
COPC selection

No No

Evaluate in uncertainty discussion in 
risk assessment (b)

5. Are DLs in at least 50% of 
undiluted samples ≤ Lowest 

RBSL/RBESL? Yes

Data are adequate for 
COPC selection

Notes No

(a)  Mean calculated by using 1/2 DL for NDs
Evaluate in uncertainty discussion 

in risk assessment (b)
(b) Additional detail provided in data adequacy memorandum text.

COPC = Constituent of potential concern
DL = Detection limit
RBSL = Risk-based screening level
RBESL = Risk-based ecological screening level
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Table 4-1
PRI 2 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Maximum 
Screening 

Ratio

RBSL or 
RBESL 

available?

Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean ≤ 
80th 

Percentile?

Maximum DL ≤ 
Lowest RBSL

Percent 
Exceedances of 

Undiluted 
Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL 
or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with 
< 60% Detects 

Adequacy

Final Adequacy 
Determination

Calculated TEQ (ND=0), Mammalian ug/kg 37 37 9.8E+00 1.1E+01 1.1E-03 4.6E-01 7.2E-02 1.6E+02 2.0E-04 4.9E+04 4.9E+04 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Mammalian ug/kg 37 37 9.9E+00 1.1E+01 1.6E-03 4.0E-01 7.2E-02 1.6E+02 2.0E-04 5.0E+04 5.0E+04 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=0), Avian ug/kg 37 37 9.9E+02 1.4E+03 4.4E-02 4.2E+01 NSV NSV 2.0E-04 5.0E+06 5.0E+06 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Avian ug/kg 37 37 9.9E+02 1.3E+03 4.5E-02 3.2E+01 NSV NSV 2.0E-04 5.0E+06 5.0E+06 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total PCBs ug/kg 37 37 1.1E+04 1.4E+04 1.2E+00 7.4E+01 9.7E+02 1.4E+01 3.3E-01 3.3E+04 3.3E+04 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Aluminum ug/kg 37 37 1.6E+07 1.5E+07 1.6E+05 1.5E+05 1.1E+08 1.4E-01 5.0E+03 3.2E+03 3.2E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Antimony ug/kg 37 32 1.5E+03 1.3E+03 2.3E+02 2.0E+02 2.1E+02 3.3E+02 1.1E+05 1.2E-02 2.7E+02 5.6E+00 5.6E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Arsenic ug/kg 37 37 2.3E+04 2.3E+04 1.1E+03 1.1E+03 3.0E+03 7.8E+00 1.8E+04 1.3E+00 7.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Barium ug/kg 37 37 6.5E+05 4.0E+05 5.8E+03 3.7E+03 2.2E+07 1.8E-02 3.3E+05 2.0E+00 2.0E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Beryllium ug/kg 37 34 8.3E+02 8.7E+02 3.7E+01 3.9E+01 2.1E+01 2.5E+01 2.3E+05 3.8E-03 2.1E+04 4.0E-02 4.0E-02 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Total Cadmium ug/kg 37 20 5.9E+02 5.1E+02 7.8E+01 6.7E+01 6.0E+01 1.3E+02 9.8E+04 5.2E-03 3.6E+02 1.6E+00 1.6E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Calcium ug/kg 37 37 3.7E+08 3.1E+08 6.1E+06 5.2E+06 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Chromium ug/kg 37 37 7.2E+04 7.0E+04 5.3E+02 5.1E+02 6.3E+03 1.1E+01 2.6E+04 2.8E+00 1.1E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Cobalt ug/kg 37 36 8.1E+03 8.0E+03 1.5E+02 1.5E+02 1.5E+02 1.5E+02 3.5E+04 2.3E-01 1.3E+04 6.2E-01 6.2E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Total Copper ug/kg 37 37 3.3E+05 2.9E+05 3.1E+02 2.9E+02 4.7E+06 6.3E-02 2.8E+04 1.2E+01 1.2E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Iron ug/kg 37 37 3.9E+07 3.9E+07 7.5E+05 7.4E+05 8.2E+07 4.7E-01 NSV NSV 4.7E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Lead ug/kg 37 37 2.9E+04 2.6E+04 9.1E+02 8.2E+02 8.0E+05 3.3E-02 1.1E+04 2.6E+00 2.6E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Magnesium ug/kg 37 37 1.1E+08 1.2E+08 2.1E+06 2.3E+06 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Manganese ug/kg 37 37 3.7E+05 4.6E+05 4.9E+03 6.0E+03 2.6E+06 1.8E-01 2.2E+05 1.7E+00 1.7E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Mercury ug/kg 37 14 6.4E+02 9.3E+02 1.3E+01 1.9E+01 9.0E+00 3.5E+01 3.5E+04 2.7E-02 5.1E-01 1.3E+03 1.3E+03 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Molybdenum ug/kg 37 37 2.0E+04 1.6E+04 4.1E+02 3.2E+02 5.8E+05 2.7E-02 2.0E+03 1.0E+01 1.0E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Nickel ug/kg 37 37 6.2E+04 9.7E+04 2.6E+02 4.1E+02 2.2E+06 4.4E-02 3.8E+04 1.6E+00 1.6E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Potassium ug/kg 37 36 1.4E+08 1.4E+08 6.9E+05 6.9E+05 1.3E+05 1.3E+05 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Selenium ug/kg 37 6 3.0E+02 1.7E+02 1.6E+02 9.2E+01 1.2E+02 2.6E+02 5.8E+05 3.0E-04 5.2E+02 5.8E-01 5.8E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Total Silver ug/kg 37 7 8.6E+02 8.6E+02 7.5E+01 7.5E+01 3.6E+01 8.2E+01 5.8E+05 1.5E-03 4.2E+03 2.0E-01 2.0E-01 Yes No No NA Yes NA -- -- Adequate Adequate

Total Sodium ug/kg 37 37 6.9E+07 3.5E+07 6.3E+04 3.3E+04 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Thallium ug/kg 37 0 6.0E+01 1.4E+02 1.2E+03 ND 1.0E+01 ND NA Yes ND No NA No X No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Total Vanadium ug/kg 37 36 4.3E+04 4.2E+04 1.0E+03 9.8E+02 7.4E+02 7.4E+02 5.8E+05 7.2E-02 7.8E+03 5.5E+00 5.5E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Zinc ug/kg 37 36 1.9E+05 1.8E+05 2.5E+03 2.3E+03 1.5E+03 1.5E+03 3.5E+07 5.1E-03 4.6E+04 4.1E+00 4.1E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
1,1'-Biphenyl ug/kg 37 0 1.7E+02 2.5E+03 2.0E+04 ND 6.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4,5-Tetrachlorobenzene ug/kg 37 2 9.6E+02 1.9E+03 3.3E+01 6.6E+01 2.6E+01 3.6E+02 3.5E+04 5.5E-02 2.0E+03 4.8E-01 4.8E-01 Yes No No NA Yes NA -- -- Adequate Adequate
2,3,4,6-Tetrachlorophenol ug/kg 37 0 8.3E+01 1.2E+03 2.5E+06 ND 2.0E+02 ND NA Yes ND No NA No 35% Yes -- Adequate Adequate
2,4,5-Trichlorophenol ug/kg 37 0 8.4E+01 1.2E+03 8.2E+06 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,6-Trichlorophenol ug/kg 37 0 4.5E+00 6.6E+01 8.2E+04 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,2-Oxybis(1-chloropropane) ug/kg 37 0 8.0E+01 1.2E+03 2.2E+04 ND 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4-Dichlorophenol ug/kg 37 0 9.0E+01 1.3E+03 2.5E+05 ND 8.8E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dimethylphenol ug/kg 37 0 1.7E+02 2.5E+03 1.6E+06 ND 1.0E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrophenol ug/kg 37 0 2.2E+02 3.2E+03 1.6E+05 ND 6.1E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrotoluene ug/kg 37 0 9.0E+01 1.3E+03 7.4E+03 ND 1.3E+03 ND NA Yes ND No NA No 0% Yes -- Adequate Adequate

2,6-Dinitrotoluene ug/kg 37 0 1.0E+02 1.5E+03 1.5E+03 ND 3.3E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chloronaphthalene ug/kg 37 0 8.2E+01 1.2E+03 6.0E+06 ND 1.2E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chlorophenol ug/kg 37 0 8.9E+01 1.3E+03 5.8E+05 ND 2.4E+02 ND NA Yes ND No NA No 35% Yes -- Adequate Adequate
2-Methylphenol ug/kg 37 0 5.9E+01 8.7E+02 4.1E+06 ND 4.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitroaniline ug/kg 37 0 8.5E+01 1.3E+03 8.0E+05 ND 7.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitrophenol ug/kg 37 0 8.3E+01 1.2E+03 NSV NSV 1.6E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3,3'-Dichlorobenzidine ug/kg 37 0 9.5E+01 1.4E+03 5.1E+03 ND 6.5E+02 ND NA Yes ND No NA No 35% Yes -- Adequate Adequate
3-Nitroaniline ug/kg 37 0 1.7E+02 2.5E+03 NSV NSV 3.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4,6-Dinitro-2-methylphenol ug/kg 37 0 8.2E+01 1.2E+03 6.6E+03 ND 1.4E+02 ND NA Yes ND No NA No 35% Yes -- Adequate Adequate

Soil ESR
Soil RBESL

(ug/kg)
HHSR

HHRA 
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Benchmark
(µg/kg)
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4-Bromophenyl-phenylether ug/kg 37 0 8.6E+01 1.3E+03 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Chloro-3-methylphenol ug/kg 37 0 9.3E+01 1.4E+03 8.2E+06 ND 8.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloroaniline ug/kg 37 0 5.9E+01 8.7E+02 1.1E+04 ND 1.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Chlorophenyl-phenylether ug/kg 37 0 9.4E+01 1.4E+03 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3 & 4 Methylphenol ug/kg 37 0 3.3E+02 4.9E+03 8.2E+06 ND 1.6E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitroaniline ug/kg 37 0 8.9E+01 1.3E+03 1.1E+05 ND 2.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitrophenol ug/kg 37 0 2.8E+02 4.2E+03 NSV NSV 5.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acetophenone ug/kg 37 8 5.7E+02 1.1E+03 4.8E+01 9.6E+01 2.5E+01 3.7E+02 1.2E+07 9.5E-05 3.0E+05 1.9E-03 1.9E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Benzaldehyde ug/kg 37 5 2.7E+03 5.4E+03 2.0E+02 4.0E+02 1.7E+02 2.5E+03 1.2E+07 4.5E-04 NSV NSV 4.5E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Benzylbutylphthalate ug/kg 37 2 3.1E+02 6.2E+02 2.1E+02 4.2E+02 9.6E+01 1.4E+03 1.2E+06 5.2E-04 2.4E+02 1.3E+00 1.3E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Bis(2-chloroethoxy)methane ug/kg 37 0 8.9E+01 1.3E+03 2.5E+05 ND 3.0E+02 ND NA Yes ND No NA No 35% Yes -- Adequate Adequate
bis(2-Chloroethyl) ether ug/kg 37 0 8.2E+01 1.2E+03 1.0E+03 ND 2.4E+04 ND NA Yes ND No NA No 5% Yes -- Adequate Adequate
Bis(2-ethylhexyl)phthalate ug/kg 37 17 1.1E+03 2.2E+03 1.3E+02 2.6E+02 9.9E+01 1.5E+03 1.6E+05 1.4E-02 9.3E+02 1.2E+00 1.2E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Carbazole ug/kg 37 0 9.6E+01 1.4E+03 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dibenzofuran ug/kg 37 2 1.6E+02 3.2E+02 1.1E+02 2.2E+02 8.7E+01 1.3E+03 1.0E+05 3.2E-03 NSV NSV 3.2E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Diethyl phthalate ug/kg 37 4 4.1E+03 8.2E+03 1.5E+02 3.0E+02 9.1E+01 1.3E+03 6.6E+07 1.2E-04 2.5E+04 1.7E-01 1.7E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Dimethylphthalate ug/kg 37 0 8.8E+01 1.3E+03 NSV NSV 2.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-butylphthalate ug/kg 37 2 5.5E+02 5.5E+02 1.1E+02 1.1E+02 9.8E+01 1.4E+03 8.2E+06 6.7E-05 1.5E+02 3.7E+00 3.7E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Di-n-octylphthalate ug/kg 37 0 9.8E+01 1.4E+03 8.2E+05 ND 7.1E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorobenzene ug/kg 37 37 9.8E+04 1.3E+05 4.2E+00 7.5E+00 9.6E+02 1.4E+02 2.0E+02 4.9E+02 4.9E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Hexachlorobutadiene ug/kg 37 4 4.4E+02 8.8E+02 4.5E+00 9.0E+00 3.7E+00 4.3E+01 5.3E+03 1.7E-01 4.0E+01 1.1E+01 1.1E+01 Yes Yes No NA NA NA -- -- Adequate Adequate
Hexachlorocyclopentadiene ug/kg 37 0 6.3E+01 9.3E+02 7.5E+02 ND 1.0E+02 ND NA Yes ND No NA No 35% Yes -- Adequate Adequate
Hexachloroethane ug/kg 37 1 1.0E+02 2.0E+02 1.0E+02 2.0E+02 8.2E+01 1.2E+03 8.0E+03 2.5E-02 6.0E+02 1.7E-01 1.7E-01 Yes No No NA No 35% Yes -- Adequate Adequate
Isophorone ug/kg 37 3 4.8E+02 9.6E+02 1.6E+02 3.2E+02 9.4E+01 1.4E+03 2.4E+06 4.0E-04 1.4E+05 3.5E-03 3.5E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Nitrobenzene ug/kg 37 0 7.7E+01 1.1E+03 2.2E+04 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

N-Nitrosodimethylamine ug/kg 37 0 9.7E+01 1.4E+03 3.4E+01 ND 3.2E-02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitroso-di-n-propylamine ug/kg 37 0 8.5E+01 1.3E+03 3.3E+02 ND 5.4E+02 ND NA Yes ND No NA No 35% Yes -- Adequate Adequate
N-Nitrosodiphenylamine ug/kg 37 0 8.7E+01 1.3E+03 4.7E+05 ND 5.5E+02 ND NA Yes ND No NA No 35% Yes -- Adequate Adequate
Pentachlorophenol ug/kg 37 7 4.6E+02 9.2E+02 3.4E+01 6.8E+01 2.5E+01 3.9E+02 4.0E+03 2.3E-01 2.1E+03 2.2E-01 2.3E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Phenol ug/kg 37 1 1.2E+02 2.4E+02 1.2E+02 2.4E+02 8.4E+01 1.2E+03 2.5E+07 9.6E-06 3.0E+04 4.0E-03 4.0E-03 Yes No No NA Yes NA -- -- Adequate Adequate
2-Methylnaphthalene ug/kg 37 35 1.6E+02 3.2E+02 6.2E-01 1.2E+00 5.3E-01 5.6E-01 3.0E+05 1.1E-03 NSV NSV 1.1E-03 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Acenaphthene ug/kg 37 11 6.1E+01 1.2E+02 1.2E+00 2.4E+00 4.9E-01 1.3E+00 4.5E+06 2.7E-05 NSV NSV 2.7E-05 Yes No No NA Yes NA -- -- Adequate Adequate

Acenaphthylene ug/kg 37 4 2.2E+01 4.4E+01 2.7E+00 5.4E+00 3.4E-01 2.0E+00 NSV NSV NSV NSV NA No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Anthracene ug/kg 37 20 8.4E+01 1.7E+02 5.2E-01 1.0E+00 4.1E-01 2.4E+00 2.3E+07 7.3E-06 NSV NSV 7.3E-06 Yes No No NA Yes NA -- -- Adequate Adequate

Benzo(a)anthracene ug/kg 37 25 1.5E+02 3.0E+02 3.9E-01 7.8E-01 3.1E-01 1.9E+00 2.9E+03 1.0E-01 NSV NSV 1.0E-01 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Benzo(a)pyrene ug/kg 37 23 8.9E+01 1.8E+02 4.6E-01 9.2E-01 4.1E-01 2.5E+00 2.9E+02 6.1E-01 NSV NSV 6.1E-01 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Benzo(b)fluoranthene ug/kg 37 24 1.4E+02 2.8E+02 6.4E-01 1.3E+00 5.2E-01 3.1E+00 2.9E+03 9.7E-02 NSV NSV 9.7E-02 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Benzo(g,h,i)perylene ug/kg 37 15 3.8E+01 7.6E+01 1.2E+00 2.4E+00 1.0E+00 6.1E+00 NSV NSV NSV NSV NA No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Benzo(k)fluoranthene ug/kg 37 16 1.0E+02 2.0E+02 1.1E+00 2.2E+00 7.9E-01 4.7E+00 2.9E+04 6.9E-03 NSV NSV 6.9E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Chrysene ug/kg 37 31 1.8E+02 3.6E+02 5.7E-01 1.1E+00 3.6E-01 2.1E+00 2.9E+05 1.2E-03 NSV NSV 1.2E-03 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Dibenzo(a,h)anthracene ug/kg 37 10 1.3E+01 2.6E+01 1.5E+00 3.0E+00 1.2E+00 7.4E+00 2.9E+02 9.0E-02 NSV NSV 9.0E-02 Yes No No NA Yes NA -- -- Adequate Adequate

Fluoranthene ug/kg 37 32 6.7E+02 1.3E+03 4.4E-01 8.8E-01 3.2E-01 4.0E-01 3.0E+06 4.5E-04 NSV NSV 4.5E-04 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Fluorene ug/kg 37 23 4.4E+01 8.8E+01 6.3E-01 1.3E+00 5.1E-01 2.7E+00 3.0E+06 2.9E-05 NSV NSV 2.9E-05 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Indeno(1,2,3-cd)pyrene ug/kg 37 16 5.3E+01 1.1E+02 5.9E-01 1.2E+00 5.0E-01 2.9E+00 2.9E+03 3.7E-02 NSV NSV 3.7E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Naphthalene ug/kg 37 34 1.5E+02 3.0E+02 3.9E-01 7.8E-01 3.6E-01 4.0E-01 1.7E+04 1.8E-02 NSV NSV 1.8E-02 Yes No Yes Yes Yes NA -- Adequate -- Adequate

Phenanthrene ug/kg 37 29 9.3E+02 1.9E+03 6.1E-01 1.2E+00 1.3E+00 4.7E+00 NSV NSV NSV NSV NA No NA Yes No NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation
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Pyrene ug/kg 37 35 4.7E+02 9.4E+02 5.5E-01 1.1E+00 4.3E-01 4.7E-01 2.3E+06 4.1E-04 NSV NSV 4.1E-04 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Low Molecular Weight PAH (ND=0) ug/kg 37 36 1.3E+03 2.6E+03 6.2E-01 1.2E+00 1.4E+00 1.4E+00 NSV NSV 2.9E+04 4.5E-02 4.5E-02 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Low Molecular Weight PAH (ND=1/2DL) ug/kg 37 36 1.3E+03 2.6E+03 2.3E+00 4.6E+00 2.3E+00 2.3E+00 NSV NSV 2.9E+04 4.5E-02 4.5E-02 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

High Molecular Weight PAH (ND=0) ug/kg 37 35 1.9E+03 3.8E+03 5.5E-01 1.1E+00 1.5E+00 1.6E+00 NSV NSV 1.1E+03 1.7E+00 1.7E+00 Yes Yes Yes No NA NA -- Adequate -- Adequate
High Molecular Weight PAH (ND=1/2DL) ug/kg 37 35 1.9E+03 3.8E+03 3.4E+00 6.8E+00 3.5E+00 3.7E+00 NSV NSV 1.1E+03 1.7E+00 1.7E+00 Yes Yes Yes No NA NA -- Adequate -- Adequate
1,4-Dioxane ug/kg 23 0 3.8E+01 1.0E+02 2.4E+04 ND 2.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1-Dichloroethane ug/kg 23 2 2.7E+00 2.7E+00 9.7E-01 9.7E-01 2.8E-01 7.6E-01 1.6E+04 1.7E-04 2.0E+04 1.3E-04 1.7E-04 Yes No No NA Yes NA -- -- Adequate Adequate
1,1-Dichloroethene ug/kg 23 1 1.7E+00 1.7E+00 1.7E+00 1.7E+00 2.5E-01 6.8E-01 1.0E+05 1.7E-05 8.3E+03 2.1E-04 2.1E-04 Yes No No NA Yes NA -- -- Adequate Adequate
1,2-Dibromo-3-chloropropane ug/kg 23 0 8.6E-01 2.3E+00 6.4E+01 ND 3.5E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dibromoethane ug/kg 23 0 2.6E-01 7.1E-01 1.6E+02 ND 1.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichlorobenzene ug/kg 23 0 6.2E-01 1.7E+00 9.3E+05 ND 3.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichloroethane ug/kg 23 0 7.1E-01 1.9E+00 2.0E+03 ND 2.1E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
cis-1,2-Dichloroethene ug/kg 23 1 2.7E+00 2.7E+00 2.7E+00 2.7E+00 8.7E-01 2.3E+00 2.3E+05 1.2E-05 NSV NSV 1.2E-05 Yes No No NA Yes NA -- -- Adequate Adequate
trans-1,2-Dichloroethene ug/kg 23 0 3.7E-01 9.9E-01 2.3E+06 ND 7.8E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichloropropane ug/kg 23 0 5.8E-01 1.6E+00 4.4E+03 ND 3.3E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,3-Dichlorobenzene ug/kg 23 0 2.9E-01 7.8E-01 NSV NSV 3.8E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
cis-1,3-Dichloropropene ug/kg 23 0 6.2E-01 1.7E+00 8.2E+03 ND 4.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
trans-1,3-Dichloropropene ug/kg 23 0 7.3E-01 2.0E+00 8.2E+03 ND 4.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,4-Dichlorobenzene ug/kg 23 0 7.6E-01 2.0E+00 1.1E+04 ND 5.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,1-Trichloroethane ug/kg 23 4 2.7E+00 2.7E+00 1.5E+00 1.5E+00 3.5E-01 9.4E-01 3.6E+06 7.5E-07 3.0E+04 9.1E-05 9.1E-05 Yes No No NA Yes NA -- -- Adequate Adequate
1,1,2-Trichloroethane ug/kg 23 0 4.3E-01 1.2E+00 6.3E+02 ND 2.9E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) ug/kg 23 0 8.1E-01 2.2E+00 1.7E+07 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,3-Trichlorobenzene ug/kg 23 4 6.2E+00 6.2E+00 1.1E+00 1.1E+00 7.3E-01 2.0E+00 9.3E+04 6.7E-05 2.0E+04 3.1E-04 3.1E-04 Yes No No NA Yes NA -- -- Adequate Adequate
1,2,4-Trichlorobenzene ug/kg 23 5 1.9E+01 1.9E+01 1.3E+00 1.3E+00 7.3E-01 2.0E+00 2.6E+04 7.3E-04 1.1E+04 1.7E-03 1.7E-03 Yes No No NA Yes NA -- -- Adequate Adequate
1,1,2,2-Tetrachloroethane ug/kg 23 0 6.6E-01 1.8E+00 2.7E+03 ND 1.3E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Butanone ug/kg 23 19 1.9E+02 1.9E+02 4.9E+00 4.9E+00 1.6E+00 2.3E+00 1.9E+07 1.0E-05 9.0E+04 2.1E-03 2.1E-03 Yes No Yes Yes Yes NA -- Adequate -- Adequate
2-Hexanone ug/kg 23 14 4.5E+01 4.5E+01 1.2E+00 1.2E+00 8.6E-01 1.2E+00 1.3E+05 3.5E-04 1.3E+04 3.6E-03 3.6E-03 Yes No Yes Yes Yes NA -- Adequate -- Adequate

4-Methyl-2-pentanone ug/kg 23 14 5.3E+01 5.3E+01 1.6E+00 1.6E+00 1.1E+00 1.5E+00 5.6E+06 9.5E-06 4.4E+05 1.2E-04 1.2E-04 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Acetone ug/kg 23 19 4.1E+02 4.1E+02 2.6E+01 2.6E+01 2.0E+00 9.8E+00 6.7E+07 6.1E-06 2.5E+03 1.6E-01 1.6E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Benzene ug/kg 23 6 6.8E+00 6.8E+00 4.3E-01 4.3E-01 2.5E-01 4.3E-01 5.1E+03 1.3E-03 2.6E+02 2.7E-02 2.7E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Bromochloromethane ug/kg 23 0 9.1E-01 2.5E+00 6.3E+04 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bromodichloromethane ug/kg 23 0 5.2E-01 1.4E+00 1.3E+03 ND 5.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bromoform ug/kg 23 1 8.4E-01 8.4E-01 8.4E-01 8.4E-01 3.9E-01 1.0E+00 8.6E+04 9.8E-06 1.6E+04 5.3E-05 5.3E-05 Yes No No NA Yes NA -- -- Adequate Adequate
Bromomethane ug/kg 23 0 8.4E-01 2.2E+00 3.0E+03 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Carbon disulfide ug/kg 23 1 2.0E+01 2.0E+01 2.0E+01 2.0E+01 5.7E-01 1.2E+01 3.5E+05 5.7E-05 9.4E+01 2.1E-01 2.1E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Carbon tetrachloride ug/kg 23 0 5.2E-01 1.4E+00 2.9E+03 ND 3.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chlorobenzene ug/kg 23 0 2.8E-01 7.6E-01 1.3E+05 ND 1.3E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Cyclohexane ug/kg 23 0 2.6E+00 6.9E+00 2.7E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dibromochloromethane ug/kg 23 1 3.6E-01 3.6E-01 3.6E-01 3.6E-01 2.0E-01 5.5E-01 3.3E+03 1.1E-04 2.1E+03 1.8E-04 1.8E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Chloroethane ug/kg 23 1 9.2E-01 9.2E-01 9.2E-01 9.2E-01 4.4E-01 1.2E+00 5.7E+06 1.6E-07 NSV NSV 1.6E-07 Yes No No NA Yes NA -- -- Adequate Adequate
Chloroform ug/kg 23 13 3.2E+00 3.2E+00 3.5E-01 3.5E-01 3.0E-01 6.8E-01 1.4E+03 2.3E-03 1.2E+03 2.7E-03 2.7E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Chloromethane ug/kg 23 11 2.1E+01 2.1E+01 6.0E-01 6.0E-01 5.7E-01 8.2E-01 4.6E+04 4.6E-04 1.0E+04 2.0E-03 2.0E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Dichlorodifluoromethane (Freon-12) ug/kg 23 0 8.7E-01 2.3E+00 3.7E+04 ND 4.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Ethyl benzene ug/kg 23 11 2.3E+00 2.3E+00 5.4E-01 5.4E-01 3.9E-01 5.6E-01 2.5E+04 9.2E-05 5.2E+03 4.5E-04 4.5E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Isopropylbenzene ug/kg 23 5 5.2E+00 5.2E+00 8.7E-01 8.7E-01 5.1E-01 1.4E+00 9.9E+05 5.3E-06 NSV NSV 5.3E-06 Yes No No NA Yes NA -- -- Adequate Adequate
Methyl tertbutyl ether (MTBE) ug/kg 23 0 5.8E-01 1.6E+00 2.1E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dichloromethane (Methylene chloride) ug/kg 23 5 5.6E+00 5.6E+00 1.0E+00 1.0E+00 8.2E-01 2.2E+00 3.2E+05 1.8E-05 4.1E+03 1.4E-03 1.4E-03 Yes No No NA Yes NA -- -- Adequate Adequate

Styrene ug/kg 23 5 2.3E+00 2.3E+00 9.8E-01 9.8E-01 3.0E-01 8.1E-01 3.5E+06 6.6E-07 4.7E+03 4.9E-04 4.9E-04 Yes No No NA Yes NA -- -- Adequate Adequate

Tetrachloroethene ug/kg 23 9 5.5E+00 5.5E+00 1.5E+00 1.5E+00 5.9E-01 1.6E+00 3.9E+04 1.4E-04 9.9E+03 5.5E-04 5.5E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Toluene ug/kg 23 12 1.2E+01 1.2E+01 1.1E+00 1.1E+00 7.0E-01 1.0E+00 4.7E+06 2.6E-06 5.5E+03 2.2E-03 2.2E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Trichloroethene ug/kg 23 4 2.5E+00 2.5E+00 9.2E-01 9.2E-01 5.8E-01 1.6E+00 1.9E+03 1.3E-03 1.2E+04 2.0E-04 1.3E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Trichlorofluoromethane (Freon-11) ug/kg 23 0 3.3E-01 8.9E-01 3.1E+05 ND 1.6E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Vinyl chloride ug/kg 23 1 1.3E+00 1.3E+00 1.3E+00 1.3E+00 3.5E-01 9.4E-01 1.7E+03 7.6E-04 6.5E+02 2.0E-03 2.0E-03 Yes No No NA Yes NA -- -- Adequate Adequate
o-Xylene ug/kg 23 17 4.8E+00 4.8E+00 5.3E-01 5.3E-01 3.8E-01 5.4E-01 2.8E+05 1.7E-05 NSV NSV 1.7E-05 Yes No Yes Yes Yes NA -- Adequate -- Adequate
m,p Xylenes ug/kg 23 15 7.7E+00 7.7E+00 1.2E+00 1.2E+00 9.2E-01 1.3E+00 2.4E+05 3.2E-05 NSV NSV 3.2E-05 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Perchlorate ug/kg 37 1 6.5E+01 6.5E+01 6.5E+01 6.5E+01 2.1E+01 2.5E+02 8.2E+04 7.9E-04 NSV NSV 7.9E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Cyanide, Total ug/kg 37 2 4.7E+02 4.7E+02 2.7E+02 2.7E+02 2.1E+02 3.0E+02 1.2E+03 3.9E-01 1.3E+03 3.6E-01 3.9E-01 Yes No No NA Yes NA -- -- Adequate Adequate
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Table 4-2
PRI 8 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Maximum 
Screening 

Ratio

RBSL or 
RBESL 
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Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean ≤ 
80th 

Percentile?
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≤ Lowest 

RBSL

Percent 
Exceedances 
of Undiluted 

Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL or 
RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with < 
60% Detects 
Adequacy

Final Adequacy 
Determination

Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 21 21 2.3E-02 4.9E-01 7.8E-05 4.6E-01 7.2E-02 6.8E+00 1.2E-04 1.9E+02 8.5E-04 2.7E+01 2.0E-04 1.2E+02 1.9E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 21 21 2.3E-02 4.2E-01 3.3E-04 3.9E-01 7.2E-02 5.8E+00 1.2E-04 1.9E+02 8.5E-04 2.7E+01 2.0E-04 1.2E+02 1.9E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 21 21 1.5E+00 4.4E+01 1.9E-04 4.2E+01 NSV NSV 1.2E-04 1.3E+04 8.5E-04 1.8E+03 2.0E-04 7.5E+03 1.3E+04 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 21 21 1.5E+00 3.4E+01 1.4E-02 3.2E+01 NSV NSV 1.2E-04 1.3E+04 8.5E-04 1.8E+03 2.0E-04 7.5E+03 1.3E+04 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total PCBs 1336-36-3 ug/kg 21 21 3.7E+01 1.2E+02 4.1E-01 7.3E+01 9.7E+02 1.2E-01 6.0E+01 6.2E-01 2.3E+01 1.6E+00 3.3E-01 1.1E+02 1.1E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Aluminum 7429-90-5 ug/kg 21 21 2.0E+07 1.9E+07 2.6E+06 2.5E+06 1.1E+08 1.7E-01 1.4E+07 1.4E+00 1.8E+07 1.1E+00 5.0E+03 4.0E+03 4.0E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Antimony 7440-36-0 ug/kg 21 18 6.6E+02 5.7E+02 1.9E+02 1.6E+02 2.1E+02 3.9E+02 1.1E+05 5.2E-03 6.4E+04 1.0E-02 2.0E+03 3.3E-01 2.7E+02 2.4E+00 2.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Arsenic 7440-38-2 ug/kg 21 21 1.3E+04 1.3E+04 3.7E+03 3.8E+03 3.0E+03 4.4E+00 9.8E+03 1.3E+00 8.2E+03 1.6E+00 1.8E+04 7.2E-01 4.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Barium 7440-39-3 ug/kg 21 21 4.0E+05 2.5E+05 2.1E+05 1.3E+05 2.2E+07 1.1E-02 2.0E+04 2.0E+01 2.0E+04 2.0E+01 3.3E+05 1.2E+00 2.0E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Beryllium 7440-41-7 ug/kg 21 21 8.3E+02 8.7E+02 1.5E+02 1.6E+02 2.3E+05 3.8E-03 NSV NSV NSV NSV 2.1E+04 4.0E-02 4.0E-02 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Cadmium 7440-43-9 ug/kg 21 20 4.4E+02 3.8E+02 1.6E+02 1.4E+02 1.0E+02 1.0E+02 9.8E+04 3.8E-03 9.9E+02 4.4E-01 1.2E+03 3.7E-01 3.6E+02 1.2E+00 1.2E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Calcium 7440-70-2 ug/kg 21 21 2.7E+08 2.3E+08 4.7E+07 4.0E+07 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Chromium 7440-47-3 ug/kg 21 21 3.0E+04 2.9E+04 5.7E+03 5.5E+03 6.3E+03 4.6E+00 4.3E+04 6.9E-01 8.1E+04 3.7E-01 2.6E+04 1.2E+00 4.6E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Cobalt 7440-48-4 ug/kg 21 21 7.4E+03 7.3E+03 1.8E+03 1.8E+03 3.5E+04 2.1E-01 5.0E+04 1.5E-01 1.0E+04 7.4E-01 1.3E+04 5.7E-01 7.4E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Copper 7440-50-8 ug/kg 21 21 1.9E+04 1.7E+04 4.7E+03 4.2E+03 4.7E+06 3.6E-03 3.2E+04 6.0E-01 3.4E+04 5.6E-01 2.8E+04 6.8E-01 6.8E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Iron 7439-89-6 ug/kg 21 21 2.0E+07 2.0E+07 4.5E+06 4.5E+06 8.2E+07 2.4E-01 2.0E+07 1.0E+00 2.2E+08 9.1E-02 NSV NSV 1.0E+00 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Lead 7439-92-1 ug/kg 21 21 1.6E+04 1.4E+04 6.0E+03 5.4E+03 8.0E+05 1.8E-02 3.6E+04 4.5E-01 4.7E+04 3.4E-01 1.1E+04 1.5E+00 1.5E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Magnesium 7439-95-4 ug/kg 21 21 3.1E+07 3.3E+07 1.4E+07 1.5E+07 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Manganese 7439-96-5 ug/kg 21 21 4.1E+05 5.0E+05 1.2E+05 1.5E+05 2.6E+06 1.9E-01 4.6E+05 8.9E-01 2.6E+05 1.6E+00 2.2E+05 1.9E+00 1.9E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Mercury 7439-97-6 ug/kg 21 10 1.6E+01 2.3E+01 9.5E+00 1.4E+01 9.6E+00 1.3E+01 3.5E+04 6.7E-04 1.8E+02 8.9E-02 1.5E+02 1.1E-01 5.1E-01 3.1E+01 3.1E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Molybdenum 7439-98-7 ug/kg 21 19 1.4E+04 1.1E+04 2.3E+02 1.8E+02 2.0E+02 4.1E+02 5.8E+05 1.9E-02 NSV NSV NSV NSV 2.0E+03 7.0E+00 7.0E+00 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total Nickel 7440-02-0 ug/kg 21 21 2.0E+04 3.1E+04 4.1E+03 6.4E+03 2.2E+06 1.4E-02 2.3E+04 8.8E-01 2.1E+04 9.6E-01 3.8E+04 5.3E-01 9.6E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Potassium 7440-09-7 ug/kg 21 21 8.3E+06 8.3E+06 9.2E+05 9.2E+05 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Selenium 7782-49-2 ug/kg 21 14 3.3E+02 1.9E+02 1.8E+02 1.0E+02 2.1E+02 2.6E+02 5.8E+05 3.3E-04 1.0E+02 3.3E+00 1.0E+03 3.3E-01 5.2E+02 6.3E-01 3.3E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Silver 7440-22-4 ug/kg 21 1 4.4E+01 4.4E+01 4.4E+01 4.4E+01 4.1E+01 8.2E+01 5.8E+05 7.6E-05 5.0E+02 8.8E-02 1.0E+03 4.4E-02 4.2E+03 1.0E-02 8.8E-02 Yes No No NA Yes NA -- -- Adequate Adequate

Total Sodium 7440-23-5 ug/kg 21 21 9.3E+06 4.7E+06 8.3E+05 4.2E+05 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Thallium 7440-28-0 ug/kg 21 8 1.7E+02 1.7E+02 8.2E+01 8.2E+01 6.9E+01 1.4E+02 1.2E+03 1.4E-01 NSV NSV NSV NSV 1.0E+01 1.7E+01 1.7E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Vanadium 7440-62-2 ug/kg 21 21 3.8E+04 3.7E+04 1.1E+04 1.1E+04 5.8E+05 6.4E-02 NSV NSV 5.7E+04 6.7E-01 7.8E+03 4.9E+00 4.9E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Zinc 7440-66-6 ug/kg 21 21 8.3E+04 7.8E+04 1.7E+04 1.6E+04 3.5E+07 2.2E-03 1.2E+05 6.9E-01 1.5E+05 5.5E-01 4.6E+04 1.8E+00 1.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
1,1'-Biphenyl 92-52-4 ug/kg 21 0 1.7E+02 2.4E+02 2.0E+04 ND NSV NSV NSV NSV 6.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 21 0 2.7E+01 3.9E+01 3.5E+04 ND 1.3E+03 ND NSV NSV 2.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 21 0 8.6E+01 1.2E+02 2.5E+06 ND 1.3E+02 ND NSV NSV 2.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4,5-Trichlorophenol 95-95-4 ug/kg 21 0 8.7E+01 1.2E+02 8.2E+06 ND NSV NSV 3.0E+00 ND 4.0E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4,6-Trichlorophenol 88-06-2 ug/kg 21 0 4.6E+00 6.5E+00 8.2E+04 ND 2.1E+02 ND 6.0E+00 ND 4.0E+03 ND NA Yes ND No NA No 10% Yes -- Adequate Adequate
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 21 0 8.3E+01 1.2E+02 2.2E+04 ND NSV NSV NSV NSV 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dichlorophenol 120-83-2 ug/kg 21 0 9.3E+01 1.3E+02 2.5E+05 ND 8.2E+01 ND 2.1E-01 ND 8.8E+04 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dimethylphenol 105-67-9 ug/kg 21 0 1.8E+02 2.5E+02 1.6E+06 ND 3.0E+02 ND 1.8E+01 ND 1.0E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrophenol 51-28-5 ug/kg 21 1 3.0E+02 6.0E+02 3.0E+02 6.0E+02 2.2E+02 3.2E+02 1.6E+05 3.8E-03 6.2E+00 4.8E+01 NSV NSV 6.1E+01 4.9E+00 4.8E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

2,4-Dinitrotoluene 121-14-2 ug/kg 21 0 9.3E+01 1.3E+02 7.4E+03 ND 1.4E+01 ND 7.5E+02 ND 1.3E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,6-Dinitrotoluene 606-20-2 ug/kg 21 0 1.0E+02 1.5E+02 1.5E+03 ND 4.0E+01 ND 6.2E+02 ND 3.3E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chloronaphthalene 91-58-7 ug/kg 21 0 8.5E+01 1.2E+02 6.0E+06 ND 4.2E+02 ND NSV NSV 1.2E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chlorophenol 95-57-8 ug/kg 21 0 9.2E+01 1.3E+02 5.8E+05 ND 3.2E+01 ND 3.3E-01 ND 2.4E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Methylphenol 95-48-7 ug/kg 21 0 6.1E+01 8.6E+01 4.1E+06 ND 5.5E+01 ND 8.0E+00 ND 4.0E+04 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Nitroaniline 88-74-4 ug/kg 21 0 8.8E+01 1.2E+02 8.0E+05 ND NSV NSV NSV NSV 7.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitrophenol 88-75-5 ug/kg 21 0 8.6E+01 1.2E+02 NSV NSV NSV NSV NSV NSV 1.6E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3,3'-Dichlorobenzidine 91-94-1 ug/kg 21 0 9.9E+01 1.4E+02 5.1E+03 ND 1.3E+02 ND NSV NSV 6.5E+02 ND NA Yes ND No NA No 14% Yes -- Adequate Adequate
3-Nitroaniline 99-09-2 ug/kg 21 0 1.8E+02 2.5E+02 NSV NSV NSV NSV NSV NSV 3.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 21 1 3.2E+02 6.4E+02 3.2E+02 6.4E+02 8.5E+01 1.2E+02 6.6E+03 9.7E-02 1.0E+02 3.1E+00 NSV NSV 1.4E+02 2.2E+00 3.1E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
4-Bromophenyl-phenylether 101-55-3 ug/kg 21 0 8.9E+01 1.3E+02 NSV NSV 1.6E+03 ND NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloro-3-methylphenol 59-50-7 ug/kg 21 0 9.7E+01 1.4E+02 8.2E+06 ND 3.9E+02 ND NSV NSV 8.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloroaniline 106-47-8 ug/kg 21 0 6.1E+01 8.6E+01 1.1E+04 ND 1.5E+02 ND NSV NSV 1.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Chlorophenyl-phenylether 7005-72-3 ug/kg 21 0 9.8E+01 1.4E+02 NSV NSV NSV NSV NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation
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Table 4-2
PRI 8 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah
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3 & 4 Methylphenol 15831-10-4 ug/kg 21 0 3.5E+02 4.9E+02 8.2E+06 ND 2.0E+01 ND 1.0E+02 ND 1.6E+05 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Nitroaniline 100-01-6 ug/kg 21 0 9.2E+01 1.3E+02 1.1E+05 ND NSV NSV NSV NSV 2.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Nitrophenol 100-02-7 ug/kg 21 0 2.9E+02 4.2E+02 NSV NSV 1.3E+01 ND NSV NSV 5.1E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Acetophenone 98-86-2 ug/kg 21 0 2.6E+01 3.7E+01 1.2E+07 ND NSV NSV NSV NSV 3.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzaldehyde 100-52-7 ug/kg 21 0 1.7E+02 2.4E+02 1.2E+07 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate

Benzylbutylphthalate 85-68-7 ug/kg 21 0 1.0E+02 1.4E+02 1.2E+06 ND 2.0E+03 ND 6.3E+01 ND 2.4E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Bis(2-chloroethoxy)methane 111-91-1 ug/kg 21 0 9.2E+01 1.3E+02 2.5E+05 ND NSV NSV NSV NSV 3.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
bis(2-Chloroethyl) ether 111-44-4 ug/kg 21 0 8.5E+01 1.2E+02 1.0E+03 ND 3.5E+03 ND NSV NSV 2.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 21 3 1.7E+02 3.4E+02 1.4E+02 2.8E+02 1.0E+02 1.5E+02 1.6E+05 2.1E-03 1.8E+02 9.3E-01 1.8E+02 9.3E-01 9.3E+02 1.8E-01 9.3E-01 Yes No No NA Yes NA -- -- Adequate Adequate

Carbazole 86-74-8 ug/kg 21 0 1.0E+02 1.4E+02 NSV NSV NSV NSV NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dibenzofuran 132-64-9 ug/kg 21 0 9.0E+01 1.3E+02 1.0E+05 ND 4.5E+02 ND 1.1E+02 ND NSV NSV NA Yes ND No NA No 14% Yes -- Adequate Adequate

Diethyl phthalate 84-66-2 ug/kg 21 0 9.5E+01 1.3E+02 6.6E+07 ND 3.0E+02 ND 6.0E+00 ND 2.5E+04 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dimethylphthalate 131-11-3 ug/kg 21 0 9.1E+01 1.3E+02 NSV NSV NSV NSV 6.0E+00 ND 2.0E+05 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Di-n-butylphthalate 84-74-2 ug/kg 21 0 1.0E+02 1.4E+02 8.2E+06 ND 1.1E+03 ND NSV NSV 1.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-octylphthalate 117-84-0 ug/kg 21 0 1.0E+02 1.4E+02 8.2E+05 ND 4.1E+04 ND 5.8E+02 ND 7.1E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorobenzene 118-74-1 ug/kg 21 10 1.5E+02 2.0E+02 2.5E+00 5.3E+00 2.5E+00 2.9E+00 9.6E+02 2.1E-01 2.0E+01 7.5E+00 6.0E+00 2.5E+01 2.0E+02 7.5E-01 2.5E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

Hexachlorobutadiene 87-68-3 ug/kg 21 0 3.9E+00 5.5E+00 5.3E+03 ND 2.7E+01 ND 1.3E+00 ND 4.0E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Hexachlorocyclopentadiene 77-47-4 ug/kg 21 0 6.5E+01 9.2E+01 7.5E+02 ND 2.0E+02 ND 2.7E+01 ND 1.0E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Hexachloroethane 67-72-1 ug/kg 21 0 8.5E+01 1.2E+02 8.0E+03 ND 5.8E+02 ND 7.3E+01 ND 6.0E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Isophorone 78-59-1 ug/kg 21 0 9.8E+01 1.4E+02 2.4E+06 ND 4.3E+02 ND NSV NSV 1.4E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Nitrobenzene 98-95-3 ug/kg 21 0 8.0E+01 1.1E+02 2.2E+04 ND 1.5E+02 ND 2.1E+01 ND 1.3E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitrosodimethylamine 62-75-9 ug/kg 21 0 1.0E+02 1.4E+02 3.4E+01 ND NSV NSV NSV NSV 3.2E-02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitroso-di-n-propylamine 621-64-7 ug/kg 21 0 8.8E+01 1.2E+02 3.3E+02 ND NSV NSV NSV NSV 5.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

N-Nitrosodiphenylamine 86-30-6 ug/kg 21 0 9.0E+01 1.3E+02 4.7E+05 ND NSV NSV 2.8E+01 ND 5.5E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Pentachlorophenol 87-86-5 ug/kg 21 3 2.5E+02 5.0E+02 6.3E+01 1.3E+02 2.5E+01 3.6E+01 4.0E+03 1.3E-01 7.0E+03 3.6E-02 1.7E+01 1.5E+01 2.1E+03 1.2E-01 1.5E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

Phenol 108-95-2 ug/kg 21 0 8.7E+01 1.2E+02 2.5E+07 ND 4.9E+01 ND 1.3E+02 ND 3.0E+04 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Methylnaphthalene 91-57-6 ug/kg 21 0 4.4E-01 6.1E-01 3.0E+05 ND 2.0E+01 ND 7.0E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acenaphthene 83-32-9 ug/kg 21 0 4.8E-01 6.7E-01 4.5E+06 ND 6.7E+00 ND 1.6E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acenaphthylene 208-96-8 ug/kg 21 0 3.4E-01 4.7E-01 NSV NSV 5.9E+00 ND 4.4E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Anthracene 120-12-7 ug/kg 21 0 4.1E-01 5.6E-01 2.3E+07 ND 5.7E+01 ND 8.5E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(a)anthracene 56-55-3 ug/kg 21 1 3.5E-01 7.0E-01 3.5E-01 7.0E-01 3.1E-01 4.3E-01 2.9E+03 2.4E-04 1.1E+02 3.2E-03 2.6E+02 1.3E-03 NSV NSV 3.2E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(a)pyrene 50-32-8 ug/kg 21 0 4.1E-01 5.7E-01 2.9E+02 ND 1.5E+02 ND 4.3E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(b)fluoranthene 205-99-2 ug/kg 21 0 5.2E-01 7.2E-01 2.9E+03 ND 3.7E+01 ND 1.8E+03 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(g,h,i)perylene 191-24-2 ug/kg 21 0 1.0E+00 1.4E+00 NSV NSV 1.7E+02 ND 6.7E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(k)fluoranthene 207-08-9 ug/kg 21 0 7.8E-01 1.1E+00 2.9E+04 ND 3.7E+01 ND 2.4E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chrysene 218-01-9 ug/kg 21 8 9.1E-01 1.8E+00 4.0E-01 8.0E-01 3.6E-01 4.9E-01 2.9E+05 6.3E-06 1.7E+02 5.4E-03 3.8E+02 2.4E-03 NSV NSV 5.4E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Dibenzo(a,h)anthracene 53-70-3 ug/kg 21 0 1.2E+00 1.7E+00 2.9E+02 ND 3.3E+01 ND 6.3E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Fluoranthene 206-44-0 ug/kg 21 5 5.9E-01 1.2E+00 3.7E-01 7.4E-01 3.0E-01 4.2E-01 3.0E+06 3.9E-07 4.2E+02 1.4E-03 6.0E+02 9.8E-04 NSV NSV 1.4E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Fluorene 86-73-7 ug/kg 21 0 5.0E-01 7.0E-01 3.0E+06 ND 7.7E+01 ND 1.9E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 21 0 4.9E-01 6.8E-01 2.9E+03 ND 3.0E+01 ND 6.0E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Naphthalene 91-20-3 ug/kg 21 0 3.2E-01 4.4E-01 1.7E+04 ND 1.8E+02 ND 1.6E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Phenanthrene 85-01-8 ug/kg 21 17 1.1E+00 2.2E+00 3.8E-01 7.6E-01 4.1E-01 4.9E-01 NSV NSV 2.0E+02 5.5E-03 2.4E+02 4.6E-03 NSV NSV 5.5E-03 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Pyrene 129-00-0 ug/kg 21 2 5.1E-01 1.0E+00 4.3E-01 8.6E-01 3.6E-01 5.0E-01 2.3E+06 4.4E-07 2.0E+02 2.6E-03 6.7E+02 7.6E-04 NSV NSV 2.6E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 21 17 1.1E+00 2.2E+00 3.8E-01 7.6E-01 5.4E-01 6.9E-01 NSV NSV NSV NSV NSV NSV 2.9E+04 3.8E-05 3.8E-05 Yes No Yes Yes Yes NA -- Adequate -- Adequate

Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 21 17 2.4E+00 4.8E+00 1.7E+00 3.4E+00 1.6E+00 1.9E+00 NSV NSV NSV NSV NSV NSV 2.9E+04 8.3E-05 8.3E-05 Yes No Yes Yes Yes NA -- Adequate -- Adequate

High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 21 8 2.2E+00 4.4E+00 4.0E-01 8.0E-01 1.2E+00 1.7E+00 NSV NSV NSV NSV NSV NSV 1.1E+03 2.0E-03 2.0E-03 Yes No No NA Yes NA -- -- Adequate Adequate

High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 21 8 4.6E+00 9.2E+00 3.3E+00 6.6E+00 2.9E+00 4.0E+00 NSV NSV NSV NSV NSV NSV 1.1E+03 4.2E-03 4.2E-03 Yes No No NA Yes NA -- -- Adequate Adequate

1,4-Dioxane 123-91-1 ug/kg 7 0 4.6E+01 6.8E+01 2.4E+04 ND 1.2E+02 ND 2.3E+03 ND 2.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1-Dichloroethane 75-34-3 ug/kg 7 0 3.4E-01 5.0E-01 1.6E+04 ND 5.8E-01 ND NSV NSV 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1-Dichloroethene 75-35-4 ug/kg 7 0 3.1E-01 4.5E-01 1.0E+05 ND 1.9E+01 ND NSV NSV 8.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dibromo-3-chloropropane 96-12-8 ug/kg 7 0 1.0E+00 1.5E+00 6.4E+01 ND NSV NSV NSV NSV 3.5E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dibromoethane 106-93-4 ug/kg 7 0 3.2E-01 4.7E-01 1.6E+02 ND NSV NSV NSV NSV 1.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichlorobenzene 95-50-1 ug/kg 7 0 7.5E-01 1.1E+00 9.3E+05 ND 2.9E+02 ND 1.3E+01 ND 3.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichloroethane 107-06-2 ug/kg 7 0 8.6E-01 1.3E+00 2.0E+03 ND 2.6E+02 ND NSV NSV 2.1E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
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Table 4-2
PRI 8 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah
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cis-1,2-Dichloroethene 156-59-2 ug/kg 7 0 1.0E+00 1.5E+00 2.3E+05 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
trans-1,2-Dichloroethene 156-60-5 ug/kg 7 0 4.5E-01 6.6E-01 2.3E+06 ND 6.5E+02 ND NSV NSV 7.8E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichloropropane 78-87-5 ug/kg 7 0 7.1E-01 1.0E+00 4.4E+03 ND 3.3E+02 ND NSV NSV 3.3E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,3-Dichlorobenzene 541-73-1 ug/kg 7 0 3.5E-01 5.2E-01 NSV NSV 1.3E+03 ND NSV NSV 3.8E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
cis-1,3-Dichloropropene 10061-01-5 ug/kg 7 0 7.5E-01 1.1E+00 8.2E+03 ND NSV NSV NSV NSV 4.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
trans-1,3-Dichloropropene 10061-02-6 ug/kg 7 0 8.8E-01 1.3E+00 8.2E+03 ND NSV NSV NSV NSV 4.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,4-Dichlorobenzene 106-46-7 ug/kg 7 0 9.2E-01 1.4E+00 1.1E+04 ND 3.2E+02 ND 1.1E+02 ND 5.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,1-Trichloroethane 71-55-6 ug/kg 7 0 4.2E-01 6.3E-01 3.6E+06 ND 2.1E+02 ND NSV NSV 3.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,2-Trichloroethane 79-00-5 ug/kg 7 0 5.2E-01 7.6E-01 6.3E+02 ND 5.2E+02 ND NSV NSV 2.9E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 76-13-1 ug/kg 7 0 9.8E-01 1.4E+00 1.7E+07 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,3-Trichlorobenzene 87-61-6 ug/kg 7 0 8.8E-01 1.3E+00 9.3E+04 ND NSV NSV NSV NSV 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4-Trichlorobenzene 120-82-1 ug/kg 7 0 8.8E-01 1.3E+00 2.6E+04 ND 5.1E+03 ND 4.8E+00 ND 1.1E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,2,2-Tetrachloroethane 79-34-5 ug/kg 7 0 8.0E-01 1.2E+00 2.7E+03 ND 8.5E+02 ND NSV NSV 1.3E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Butanone 78-93-3 ug/kg 7 5 1.5E+01 1.5E+01 5.8E+00 5.8E+00 1.8E+00 2.3E+00 1.9E+07 7.9E-07 4.2E+01 3.5E-01 NSV NSV 9.0E+04 1.7E-04 3.5E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate
2-Hexanone 591-78-6 ug/kg 7 0 8.7E-01 1.3E+00 1.3E+05 ND 5.8E+01 ND NSV NSV 1.3E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Methyl-2-pentanone 108-10-1 ug/kg 7 0 1.1E+00 1.6E+00 5.6E+06 ND 2.5E+01 ND NSV NSV 4.4E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acetone 67-64-1 ug/kg 7 4 8.3E+01 8.3E+01 1.7E+01 1.7E+01 8.6E+00 2.2E+01 6.7E+07 1.2E-06 9.9E+00 8.4E+00 8.0E+02 1.0E-01 2.5E+03 3.3E-02 8.4E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Benzene 71-43-2 ug/kg 7 3 9.9E-01 9.9E-01 5.9E-01 5.9E-01 3.1E-01 4.3E-01 5.1E+03 1.9E-04 1.4E+02 7.0E-03 NSV NSV 2.6E+02 3.9E-03 7.0E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Bromochloromethane 74-97-5 ug/kg 7 1 7.3E+00 7.3E+00 7.3E+00 7.3E+00 1.1E+00 1.6E+00 6.3E+04 1.2E-04 NSV NSV NSV NSV NSV NSV 1.2E-04 Yes No No NA Yes NA -- -- Adequate Adequate

Bromodichloromethane 75-27-4 ug/kg 7 6 2.2E+02 2.2E+02 5.3E+00 5.3E+00 6.2E-01 6.2E-01 1.3E+03 1.7E-01 NSV NSV NSV NSV 5.4E+02 4.1E-01 4.1E-01 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Bromoform 75-25-2 ug/kg 7 6 5.7E+02 5.7E+02 2.4E+00 2.4E+00 4.7E-01 4.7E-01 8.6E+04 6.6E-03 4.9E+02 1.2E+00 NSV NSV 1.6E+04 3.6E-02 1.2E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Bromomethane 74-83-9 ug/kg 7 0 1.0E+00 1.5E+00 3.0E+03 ND 1.4E+00 ND NSV NSV 2.4E+02 ND NA Yes ND No NA No 43% Yes -- Adequate Adequate
Carbon disulfide 75-15-0 ug/kg 7 3 2.0E+01 2.0E+01 7.1E-01 7.1E-01 6.4E-01 8.5E-01 3.5E+05 5.7E-05 2.4E+01 8.4E-01 NSV NSV 9.4E+01 2.1E-01 8.4E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Carbon tetrachloride 56-23-5 ug/kg 7 1 9.8E-01 9.8E-01 9.8E-01 9.8E-01 6.2E-01 9.2E-01 2.9E+03 3.4E-04 1.5E+03 6.8E-04 NSV NSV 3.0E+03 3.3E-04 6.8E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Chlorobenzene 108-90-7 ug/kg 7 0 3.4E-01 5.0E-01 1.3E+05 ND 2.9E+02 ND NSV NSV 1.3E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Cyclohexane 110-82-7 ug/kg 7 0 3.1E+00 4.6E+00 2.7E+06 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate

Dibromochloromethane 124-48-1 ug/kg 7 6 3.9E+02 3.9E+02 5.9E+00 5.9E+00 2.5E-01 2.5E-01 3.3E+03 1.2E-01 NSV NSV NSV NSV 2.1E+03 1.9E-01 1.9E-01 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Chloroethane 75-00-3 ug/kg 7 0 5.3E-01 7.8E-01 5.7E+06 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chloroform 67-66-3 ug/kg 7 7 1.1E+02 1.1E+02 3.9E+00 3.9E+00 1.4E+03 7.9E-02 5.9E+01 1.9E+00 3.8E+02 2.9E-01 1.2E+03 9.2E-02 1.9E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Chloromethane 74-87-3 ug/kg 7 0 5.9E-01 8.7E-01 4.6E+04 ND NSV NSV NSV NSV 1.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dichlorodifluoromethane (Freon-12) 75-71-8 ug/kg 7 0 1.0E+00 1.5E+00 3.7E+04 ND NSV NSV NSV NSV 4.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Ethyl benzene 100-41-4 ug/kg 7 0 4.0E-01 5.9E-01 2.5E+04 ND 1.8E+02 ND 4.0E+00 ND 5.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Isopropylbenzene 98-82-8 ug/kg 7 0 6.1E-01 9.0E-01 9.9E+05 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Methyl tertbutyl ether (MTBE) 1634-04-4 ug/kg 7 0 7.1E-01 1.0E+00 2.1E+05 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dichloromethane (Methylene chloride) 75-09-2 ug/kg 7 2 2.6E+00 2.6E+00 1.1E+00 1.1E+00 9.9E-01 1.5E+00 3.2E+05 8.1E-06 1.6E+02 1.6E-02 NSV NSV 4.1E+03 6.4E-04 1.6E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Styrene 100-42-5 ug/kg 7 0 3.7E-01 5.4E-01 3.5E+06 ND 2.5E+02 ND NSV NSV 4.7E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Tetrachloroethene 127-18-4 ug/kg 7 0 7.2E-01 1.1E+00 3.9E+04 ND 9.9E+02 ND 5.7E+01 ND 9.9E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Toluene 108-88-3 ug/kg 7 0 7.2E-01 1.1E+00 4.7E+06 ND 1.2E+03 ND NSV NSV 5.5E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Trichloroethene 79-01-6 ug/kg 7 0 7.1E-01 1.0E+00 1.9E+03 ND 1.1E+02 ND NSV NSV 1.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Trichlorofluoromethane (Freon-11) 75-69-4 ug/kg 7 0 4.0E-01 5.9E-01 3.1E+05 ND NSV NSV NSV NSV 1.6E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Vinyl chloride 75-01-4 ug/kg 7 0 4.2E-01 6.3E-01 1.7E+03 ND 2.0E+02 ND 1.7E+03 ND 6.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
o-Xylene 95-47-6 ug/kg 7 0 3.9E-01 5.7E-01 2.8E+05 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
m,p Xylenes 179601-23-1 ug/kg 7 0 9.6E-01 1.4E+00 2.4E+05 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Perchlorate 14797-73-0 ug/kg 21 2 9.0E+01 9.0E+01 5.5E+01 5.5E+01 2.1E+01 2.9E+01 8.2E+04 1.1E-03 NSV NSV NSV NSV NSV NSV 1.1E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Cyanide, Total 74-90-8 ug/kg 21 0 2.1E-01 3.1E-01 1.2E+03 ND 1.2E+02 ND 2.3E+03 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
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Table 4-3
PRI 9 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah
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Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 16 16 9.2E-02 5.7E-01 2.6E-05 4.6E-01 7.2E-02 7.9E+00 2.0E-04 4.6E+02 4.6E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), 
Mammalian

CALC_DX_2 ug/kg 16 16 9.2E-02 5.0E-01 1.4E-04 3.9E-01 7.2E-02 6.9E+00 2.0E-04 4.6E+02 4.6E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 16 16 3.3E+00 4.7E+01 2.1E-04 4.2E+01 NSV NSV 2.0E-04 1.7E+04 1.7E+04 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 16 16 3.3E+00 3.7E+01 1.4E-02 3.2E+01 NSV NSV 2.0E-04 1.7E+04 1.7E+04 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total PCBs 1336-36-3 ug/kg 16 16 7.9E+01 1.7E+02 1.1E-01 7.2E+01 9.7E+02 1.8E-01 3.3E-01 2.4E+02 2.4E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Aluminum 7429-90-5 ug/kg 16 16 1.6E+07 1.5E+07 9.6E+05 9.1E+05 1.1E+08 1.4E-01 5.0E+03 3.2E+03 3.2E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Antimony 7440-36-0 ug/kg 16 4 2.1E+03 1.8E+03 1.6E+02 1.4E+02 1.3E+02 1.3E+03 1.1E+05 1.7E-02 2.7E+02 7.8E+00 7.8E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Arsenic 7440-38-2 ug/kg 16 13 1.0E+04 1.0E+04 3.4E+02 3.5E+02 4.7E+02 1.8E+03 3.0E+03 3.4E+00 1.8E+04 5.6E-01 3.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Barium 7440-39-3 ug/kg 16 16 8.4E+05 5.2E+05 2.5E+04 1.6E+04 2.2E+07 2.4E-02 3.3E+05 2.5E+00 2.5E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Beryllium 7440-41-7 ug/kg 16 15 2.0E+05 2.1E+05 5.9E+01 6.2E+01 1.2E+02 1.2E+02 2.3E+05 9.1E-01 2.1E+04 9.5E+00 9.5E+00 Yes Yes Yes No NA NA -- Adequate -- Adequate

Total Cadmium
7440-43-9 ug/kg 16 6 1.2E+03 1.0E+03 2.3E+02 2.0E+02 6.7E+01 6.1E+02 9.8E+04 1.0E-02 3.6E+02 3.3E+00 3.3E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Calcium 7440-70-2 ug/kg 16 16 1.0E+08 8.5E+07 3.7E+07 3.1E+07 NSV NSV NSV NSV NA No NA Yes Yes NA NA -- Adequate -- Adequate
Total Chromium 7440-47-3 ug/kg 16 16 5.9E+04 5.7E+04 4.1E+03 4.0E+03 6.3E+03 9.1E+00 2.6E+04 2.3E+00 9.1E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Cobalt 7440-48-4 ug/kg 16 16 2.4E+04 2.4E+04 4.6E+02 4.5E+02 3.5E+04 6.8E-01 1.3E+04 1.8E+00 1.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Copper 7440-50-8 ug/kg 16 16 1.4E+05 1.2E+05 1.9E+03 1.7E+03 4.7E+06 2.7E-02 2.8E+04 5.0E+00 5.0E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Iron 7439-89-6 ug/kg 16 16 6.9E+07 6.8E+07 2.3E+06 2.3E+06 8.2E+07 8.3E-01 NSV NSV 8.3E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Lead 7439-92-1 ug/kg 16 16 6.9E+04 6.2E+04 1.3E+03 1.2E+03 8.0E+05 7.8E-02 1.1E+04 6.3E+00 6.3E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Magnesium 7439-95-4 ug/kg 16 16 2.0E+08 2.2E+08 3.3E+07 3.6E+07 NSV NSV NSV NSV NA No NA Yes Yes NA NA -- Adequate -- Adequate
Total Manganese 7439-96-5 ug/kg 16 16 7.3E+06 9.0E+06 5.2E+04 6.4E+04 2.6E+06 3.5E+00 2.2E+05 3.3E+01 3.3E+01 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total Mercury 7439-97-6 ug/kg 16 7 1.6E+02 2.3E+02 1.1E+01 1.6E+01 1.0E+01 1.5E+01 3.5E+04 6.7E-03 5.1E-01 3.1E+02 3.1E+02 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Molybdenum 7439-98-7 ug/kg 16 14 1.5E+04 1.2E+04 6.6E+02 5.2E+02 1.1E+02 4.9E+02 5.8E+05 2.0E-02 2.0E+03 7.5E+00 7.5E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Nickel
7440-02-0 ug/kg 16 16 2.0E+05 3.1E+05 2.5E+03 3.9E+03 2.2E+06 1.4E-01 3.8E+04 5.2E+00 5.2E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Potassium 7440-09-7 ug/kg 16 16 2.3E+07 2.3E+07 4.4E+06 4.4E+06 NSV NSV NSV NSV NA No NA Yes Yes NA NA -- Adequate -- Adequate

Total Selenium
7782-49-2 ug/kg 16 3 1.8E+03 1.0E+03 4.8E+02 2.7E+02 1.3E+02 3.4E+02 5.8E+05 1.8E-03 5.2E+02 3.5E+00 3.5E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Silver 7440-22-4 ug/kg 16 3 1.2E+02 1.2E+02 9.9E+01 9.9E+01 4.0E+01 3.8E+02 5.8E+05 2.1E-04 4.2E+03 2.9E-02 2.9E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Total Sodium 7440-23-5 ug/kg 16 16 1.3E+08 6.6E+07 2.1E+06 1.1E+06 NSV NSV NSV NSV NA No NA Yes Yes NA NA -- Adequate -- Adequate
Total Thallium 7440-28-0 ug/kg 16 1 2.1E+02 2.1E+02 2.1E+02 2.1E+02 6.7E+01 6.4E+02 1.2E+03 1.8E-01 1.0E+01 2.1E+01 2.1E+01 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Vanadium 7440-62-2 ug/kg 16 16 4.6E+04 4.5E+04 3.4E+03 3.3E+03 5.8E+05 7.7E-02 7.8E+03 5.9E+00 5.9E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Zinc 7440-66-6 ug/kg 16 15 1.8E+05 1.7E+05 3.5E+03 3.3E+03 7.7E+03 7.7E+03 3.5E+07 4.8E-03 4.6E+04 3.9E+00 3.9E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
1,1'-Biphenyl 92-52-4 ug/kg 16 0 2.0E+02 2.8E+02 2.0E+04 ND 6.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 16 0 3.2E+01 4.4E+01 3.5E+04 ND 2.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 16 0 1.0E+02 1.4E+02 2.5E+06 ND 2.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,5-Trichlorophenol 95-95-4 ug/kg 16 0 1.0E+02 1.4E+02 8.2E+06 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,6-Trichlorophenol 88-06-2 ug/kg 14 2 8.7E+00 1.7E+01 7.1E+00 1.4E+01 5.3E+00 7.5E+00 8.2E+04 2.1E-04 4.0E+03 2.2E-03 2.2E-03 Yes No No NA Yes NA -- -- Adequate Adequate
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 16 0 9.6E+01 1.3E+02 2.2E+04 ND 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4-Dichlorophenol 120-83-2 ug/kg 16 0 1.1E+02 1.5E+02 2.5E+05 ND 8.8E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dimethylphenol
105-67-9 ug/kg 16 0 2.0E+02 2.9E+02 1.6E+06 ND 1.0E+01 ND NA Yes ND No NA No 100% No --

Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrophenol 51-28-5 ug/kg 16 2 3.4E+02 6.8E+02 3.3E+02 6.6E+02 2.6E+02 3.7E+02 1.6E+05 4.3E-03 6.1E+01 5.6E+00 5.6E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
2,4-Dinitrotoluene 121-14-2 ug/kg 16 0 1.1E+02 1.5E+02 7.4E+03 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,6-Dinitrotoluene
606-20-2 ug/kg 16 0 1.2E+02 1.7E+02 1.5E+03 ND 3.3E+01 ND NA Yes ND No NA No 100% No --

Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chloronaphthalene
91-58-7 ug/kg 16 0 9.9E+01 1.4E+02 6.0E+06 ND 1.2E+01 ND NA Yes ND No NA No 100% No --

Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chlorophenol 95-57-8 ug/kg 16 0 1.1E+02 1.5E+02 5.8E+05 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylphenol 95-48-7 ug/kg 16 0 7.1E+01 9.9E+01 4.1E+06 ND 4.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitroaniline 88-74-4 ug/kg 16 0 1.0E+02 1.4E+02 8.0E+05 ND 7.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitrophenol 88-75-5 ug/kg 16 0 1.0E+02 1.4E+02 NSV NSV 1.6E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3,3'-Dichlorobenzidine 91-94-1 ug/kg 16 0 1.1E+02 1.6E+02 5.1E+03 ND 6.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3-Nitroaniline 99-09-2 ug/kg 16 0 2.0E+02 2.9E+02 NSV NSV 3.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 16 0 9.9E+01 1.4E+02 6.6E+03 ND 1.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Bromophenyl-phenylether
101-55-3 ug/kg 16 0 1.0E+02 1.5E+02 NSV NSV NSV ND NA No ND No NA NA NA -- --

Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Chloro-3-methylphenol 59-50-7 ug/kg 16 0 1.1E+02 1.6E+02 8.2E+06 ND 8.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloroaniline 106-47-8 ug/kg 16 0 7.1E+01 9.9E+01 1.1E+04 ND 1.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Chlorophenyl-phenylether
7005-72-3 ug/kg 16 0 1.1E+02 1.6E+02 NSV NSV NSV ND NA No ND No NA NA NA -- --

Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3 & 4 Methylphenol 15831-10-4 ug/kg 16 0 4.0E+02 5.6E+02 8.2E+06 ND 1.6E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitroaniline 100-01-6 ug/kg 16 0 1.1E+02 1.5E+02 1.1E+05 ND 2.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitrophenol 100-02-7 ug/kg 16 0 3.4E+02 4.8E+02 NSV NSV 5.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acetophenone 98-86-2 ug/kg 16 2 5.5E+01 1.1E+02 3.8E+01 7.6E+01 3.0E+01 4.0E+01 1.2E+07 9.2E-06 3.0E+05 1.8E-04 1.8E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Benzaldehyde 100-52-7 ug/kg 16 0 2.0E+02 2.8E+02 1.2E+07 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzylbutylphthalate 85-68-7 ug/kg 16 0 1.2E+02 1.6E+02 1.2E+06 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
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Bis(2-chloroethoxy)methane 111-91-1 ug/kg 16 0 1.1E+02 1.5E+02 2.5E+05 ND 3.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
bis(2-Chloroethyl) ether 111-44-4 ug/kg 16 0 9.9E+01 1.4E+02 1.0E+03 ND 2.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 16 0 1.2E+02 1.7E+02 1.6E+05 ND 9.3E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Carbazole
86-74-8 ug/kg 16 0 1.2E+02 1.6E+02 NSV NSV NSV ND NA No ND No NA NA NA -- --

Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dibenzofuran 132-64-9 ug/kg 16 0 1.0E+02 1.5E+02 1.0E+05 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Diethyl phthalate 84-66-2 ug/kg 16 0 1.1E+02 1.5E+02 6.6E+07 ND 2.5E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dimethylphthalate 131-11-3 ug/kg 16 0 1.1E+02 1.5E+02 NSV NSV 2.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-butylphthalate 84-74-2 ug/kg 16 0 1.2E+02 1.7E+02 8.2E+06 ND 1.5E+02 ND NA Yes ND No NA No 13% Yes -- Adequate Adequate
Di-n-octylphthalate 117-84-0 ug/kg 16 1 1.4E+02 2.8E+02 1.4E+02 2.8E+02 1.2E+02 1.7E+02 8.2E+05 3.4E-04 7.1E+05 2.0E-04 3.4E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Hexachlorobenzene 118-74-1 ug/kg 14 9 3.2E+02 4.3E+02 9.4E+00 1.5E+01 2.7E+00 3.5E+00 9.6E+02 4.5E-01 2.0E+02 1.6E+00 1.6E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Hexachlorobutadiene 87-68-3 ug/kg 14 0 4.5E+00 6.3E+00 5.3E+03 ND 4.0E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorocyclopentadiene 77-47-4 ug/kg 16 0 7.6E+01 1.1E+02 7.5E+02 ND 1.0E+02 ND NA Yes ND No NA No 6% Yes -- Adequate Adequate
Hexachloroethane 67-72-1 ug/kg 16 0 9.9E+01 1.4E+02 8.0E+03 ND 6.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Isophorone 78-59-1 ug/kg 16 0 1.1E+02 1.6E+02 2.4E+06 ND 1.4E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Nitrobenzene 98-95-3 ug/kg 16 0 9.3E+01 1.3E+02 2.2E+04 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

N-Nitrosodimethylamine
62-75-9 ug/kg 14 0 1.2E+02 1.6E+02 3.4E+01 ND 3.2E-02 ND NA Yes ND No NA No 100% No --

Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitroso-di-n-propylamine 621-64-7 ug/kg 16 0 1.0E+02 1.4E+02 3.3E+02 ND 5.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
N-Nitrosodiphenylamine 86-30-6 ug/kg 16 0 1.0E+02 1.5E+02 4.7E+05 ND 5.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Pentachlorophenol 87-86-5 ug/kg 14 2 5.2E+02 1.0E+03 1.3E+02 2.6E+02 2.9E+01 4.1E+01 4.0E+03 2.6E-01 2.1E+03 2.5E-01 2.6E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Phenol 108-95-2 ug/kg 16 0 1.0E+02 1.4E+02 2.5E+07 ND 3.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylnaphthalene 91-57-6 ug/kg 16 10 6.0E+00 1.2E+01 8.2E-01 1.6E+00 5.1E-01 6.0E-01 3.0E+05 4.0E-05 NSV NSV 4.0E-05 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Acenaphthene 83-32-9 ug/kg 16 0 5.6E-01 7.8E-01 4.5E+06 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Acenaphthylene
208-96-8 ug/kg 16 0 3.9E-01 5.5E-01 NSV NSV NSV ND NA No ND No NA NA NA -- --

Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Anthracene 120-12-7 ug/kg 16 0 4.7E-01 6.6E-01 2.3E+07 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(a)anthracene 56-55-3 ug/kg 16 0 3.6E-01 5.0E-01 2.9E+03 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(a)pyrene 50-32-8 ug/kg 16 0 4.7E-01 6.6E-01 2.9E+02 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(b)fluoranthene 205-99-2 ug/kg 16 0 6.0E-01 8.4E-01 2.9E+03 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Benzo(g,h,i)perylene
191-24-2 ug/kg 16 0 1.2E+00 1.7E+00 NSV NSV NSV ND NA No ND No NA NA NA -- --

Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Benzo(k)fluoranthene 207-08-9 ug/kg 16 0 9.0E-01 1.3E+00 2.9E+04 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chrysene 218-01-9 ug/kg 16 2 7.4E-01 1.5E+00 5.7E-01 1.1E+00 4.1E-01 5.8E-01 2.9E+05 5.1E-06 NSV NSV 5.1E-06 Yes No No NA Yes NA -- -- Adequate Adequate
Dibenzo(a,h)anthracene 53-70-3 ug/kg 16 0 1.4E+00 2.0E+00 2.9E+02 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Fluoranthene 206-44-0 ug/kg 16 2 6.6E-01 1.3E+00 5.6E-01 1.1E+00 3.5E-01 4.6E-01 3.0E+06 4.4E-07 NSV NSV 4.4E-07 Yes No No NA Yes NA -- -- Adequate Adequate
Fluorene 86-73-7 ug/kg 16 0 5.8E-01 8.1E-01 3.0E+06 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 16 0 5.7E-01 8.0E-01 2.9E+03 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Naphthalene 91-20-3 ug/kg 16 14 3.3E+00 6.6E+00 4.3E-01 8.6E-01 3.6E-01 4.0E-01 1.7E+04 3.9E-04 NSV NSV 3.9E-04 Yes No Yes Yes Yes NA -- Adequate -- Adequate

Phenanthrene
85-01-8 ug/kg 16 8 4.8E+00 9.6E+00 5.2E-01 1.0E+00 4.5E-01 2.6E+00 NSV NSV NSV NSV NA No NA No NA NA NA -- --

Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Pyrene 129-00-0 ug/kg 16 2 8.8E-01 1.8E+00 6.7E-01 1.3E+00 4.2E-01 5.4E-01 2.3E+06 7.7E-07 NSV NSV 7.7E-07 Yes No No NA Yes NA -- -- Adequate Adequate
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 16 15 9.3E+00 1.9E+01 7.3E-01 1.5E+00 5.8E-01 5.8E-01 NSV NSV 2.9E+04 3.2E-04 3.2E-04 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Low Molecular Weight PAH 
(ND=1/2DL)

LPAH-5 ug/kg 16 15 1.1E+01 2.2E+01 2.3E+00 4.6E+00 1.7E+00 1.7E+00 NSV NSV 2.9E+04 3.8E-04 3.8E-04 Yes No Yes Yes Yes NA -- Adequate -- Adequate

High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 16 3 2.3E+00 4.6E+00 5.7E-01 1.1E+00 1.4E+00 1.9E+00 NSV NSV 1.1E+03 2.1E-03 2.1E-03 Yes No No NA Yes NA -- -- Adequate Adequate
High Molecular Weight PAH 
(ND=1/2DL)

HPAH-5 ug/kg 16 3 5.8E+00 1.2E+01 4.0E+00 8.0E+00 3.3E+00 4.4E+00 NSV NSV 1.1E+03 5.3E-03 5.3E-03 Yes No No NA Yes NA -- -- Adequate Adequate

Perchlorate 14797-73-0 ug/kg 14 0 2.4E+01 2.7E+02 8.2E+04 ND NSV ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Cyanide, Total 74-90-8 ug/kg 16 6 1.0E+03 1.0E+03 2.6E-01 2.6E-01 2.6E+02 3.4E+02 1.2E+03 8.3E-01 1.3E+03 7.7E-01 8.3E-01 Yes No No NA Yes NA -- -- Adequate Adequate
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Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 19 19 6.4E-03 4.7E-01 1.0E-06 4.6E-01 7.2E-02 6.5E+00 2.0E-04 3.2E+01 3.2E+01 Yes Yes Yes No NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 19 19 7.2E-03 4.0E-01 1.8E-04 3.9E-01 7.2E-02 5.6E+00 2.0E-04 3.6E+01 3.6E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 19 19 1.1E-01 4.3E+01 3.5E-07 4.2E+01 NSV NSV 2.0E-04 5.5E+02 5.5E+02 Yes Yes Yes No NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 19 19 1.1E-01 3.3E+01 1.3E-02 3.2E+01 NSV NSV 2.0E-04 5.5E+02 5.5E+02 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total PCBs 1336-36-3 ug/kg 19 19 4.2E+01 1.3E+02 1.9E-02 7.2E+01 9.7E+02 1.3E-01 3.3E-01 1.3E+02 1.3E+02 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total Aluminum 7429-90-5 ug/kg 19 19 1.7E+07 1.6E+07 4.6E+05 4.4E+05 1.1E+08 1.5E-01 5.0E+03 3.4E+03 3.4E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Antimony 7440-36-0 ug/kg 19 5 5.6E+02 4.9E+02 4.4E+02 3.8E+02 1.8E+02 4.5E+02 1.1E+05 4.4E-03 2.7E+02 2.1E+00 2.1E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Arsenic 7440-38-2 ug/kg 19 19 1.3E+04 1.3E+04 2.0E+03 2.0E+03 3.0E+03 4.4E+00 1.8E+04 7.2E-01 4.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Barium 7440-39-3 ug/kg 19 19 4.0E+06 2.5E+06 1.2E+05 7.5E+04 2.2E+07 1.1E-01 3.3E+05 1.2E+01 1.2E+01 Yes Yes Yes No NA NA -- Adequate -- Adequate

Total Beryllium 7440-41-7 ug/kg 19 19 7.4E+03 7.8E+03 2.6E+01 2.7E+01 2.3E+05 3.4E-02 2.1E+04 3.5E-01 3.5E-01 Yes No Yes No NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Cadmium 7440-43-9 ug/kg 19 18 3.4E+02 2.9E+02 9.0E+01 7.7E+01 9.1E+01 9.1E+01 9.8E+04 3.0E-03 3.6E+02 9.4E-01 9.4E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate

Total Calcium 7440-70-2 ug/kg 19 19 3.2E+08 2.7E+08 8.6E+07 7.3E+07 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Chromium 7440-47-3 ug/kg 19 19 1.8E+04 1.7E+04 9.4E+02 9.1E+02 6.3E+03 2.8E+00 2.6E+04 6.9E-01 2.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Cobalt 7440-48-4 ug/kg 19 19 6.6E+03 6.5E+03 9.8E+02 9.7E+02 3.5E+04 1.9E-01 1.3E+04 5.1E-01 5.1E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Copper 7440-50-8 ug/kg 19 19 2.2E+04 2.0E+04 8.9E+02 8.1E+02 4.7E+06 4.2E-03 2.8E+04 7.9E-01 7.9E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Iron 7439-89-6 ug/kg 19 19 1.7E+07 1.7E+07 9.4E+05 9.3E+05 8.2E+07 2.1E-01 NSV NSV 2.1E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Lead 7439-92-1 ug/kg 19 19 1.8E+04 1.6E+04 1.9E+03 1.7E+03 8.0E+05 2.0E-02 1.1E+04 1.6E+00 1.6E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Magnesium 7439-95-4 ug/kg 19 19 1.2E+08 1.3E+08 1.6E+07 1.7E+07 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Manganese 7439-96-5 ug/kg 19 19 1.2E+06 1.5E+06 1.7E+05 2.1E+05 2.6E+06 5.7E-01 2.2E+05 5.5E+00 5.5E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Mercury 7439-97-6 ug/kg 19 10 2.2E+01 3.2E+01 1.1E+01 1.6E+01 9.1E+00 1.2E+01 3.5E+04 9.2E-04 5.1E-01 4.3E+01 4.3E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Molybdenum 7439-98-7 ug/kg 19 9 9.7E+02 7.6E+02 2.8E+02 2.2E+02 3.5E+01 4.5E+02 5.8E+05 1.3E-03 2.0E+03 4.9E-01 4.9E-01 Yes No No NA Yes NA -- -- Adequate Adequate

Total Nickel 7440-02-0 ug/kg 19 19 1.6E+04 2.5E+04 2.3E+03 3.6E+03 2.2E+06 1.1E-02 3.8E+04 4.2E-01 4.2E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Potassium 7440-09-7 ug/kg 19 19 1.6E+07 1.6E+07 4.6E+05 4.6E+05 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Selenium 7782-49-2 ug/kg 19 14 3.8E+02 2.2E+02 2.4E+02 1.4E+02 1.6E+02 2.4E+02 5.8E+05 3.7E-04 5.2E+02 7.3E-01 7.3E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Total Silver 7440-22-4 ug/kg 19 5 8.8E+01 8.8E+01 5.0E+01 5.0E+01 5.2E+01 7.6E+01 5.8E+05 1.5E-04 4.2E+03 2.1E-02 2.1E-02 Yes No No NA Yes NA -- -- Adequate Adequate

Total Sodium 7440-23-5 ug/kg 19 19 1.4E+07 7.1E+06 2.7E+06 1.4E+06 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Thallium 7440-28-0 ug/kg 19 0 8.1E+01 1.7E+02 1.2E+03 ND 1.0E+01 ND NA Yes ND No NA No X No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Total Vanadium 7440-62-2 ug/kg 19 19 3.6E+04 3.5E+04 7.7E+03 7.5E+03 5.8E+05 6.1E-02 7.8E+03 4.6E+00 4.6E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Zinc 7440-66-6 ug/kg 19 19 8.4E+04 7.9E+04 2.6E+03 2.4E+03 3.5E+07 2.2E-03 4.6E+04 1.8E+00 1.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
1,1'-Biphenyl 92-52-4 ug/kg 19 0 1.9E+02 2.4E+02 2.0E+04 ND 6.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 19 0 3.0E+01 3.8E+01 3.5E+04 ND 2.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 19 0 9.3E+01 1.2E+02 2.5E+06 ND 2.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,5-Trichlorophenol 95-95-4 ug/kg 19 0 9.5E+01 1.2E+02 8.2E+06 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,6-Trichlorophenol 88-06-2 ug/kg 19 0 5.0E+00 6.5E+00 8.2E+04 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 19 0 9.0E+01 1.2E+02 2.2E+04 ND 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4-Dichlorophenol 120-83-2 ug/kg 19 0 1.0E+02 1.3E+02 2.5E+05 ND 8.8E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dimethylphenol 105-67-9 ug/kg 19 0 1.9E+02 2.5E+02 1.6E+06 ND 1.0E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrophenol 51-28-5 ug/kg 19 0 2.4E+02 3.1E+02 1.6E+05 ND 6.1E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrotoluene 121-14-2 ug/kg 19 0 1.0E+02 1.3E+02 7.4E+03 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,6-Dinitrotoluene 606-20-2 ug/kg 19 0 1.1E+02 1.5E+02 1.5E+03 ND 3.3E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chloronaphthalene 91-58-7 ug/kg 19 0 9.2E+01 1.2E+02 6.0E+06 ND 1.2E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chlorophenol 95-57-8 ug/kg 19 0 1.0E+02 1.3E+02 5.8E+05 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylphenol 95-48-7 ug/kg 19 0 6.6E+01 8.5E+01 4.1E+06 ND 4.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitroaniline 88-74-4 ug/kg 19 0 9.6E+01 1.2E+02 8.0E+05 ND 7.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitrophenol 88-75-5 ug/kg 19 0 9.3E+01 1.2E+02 NSV NSV 1.6E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3,3'-Dichlorobenzidine 91-94-1 ug/kg 19 0 1.1E+02 1.4E+02 5.1E+03 ND 6.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3-Nitroaniline 99-09-2 ug/kg 19 0 1.9E+02 2.5E+02 NSV NSV 3.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 19 0 9.2E+01 1.2E+02 6.6E+03 ND 1.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Bromophenyl-phenylether 101-55-3 ug/kg 19 0 9.7E+01 1.2E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Chloro-3-methylphenol 59-50-7 ug/kg 19 0 1.0E+02 1.4E+02 8.2E+06 ND 8.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloroaniline 106-47-8 ug/kg 19 0 6.6E+01 8.5E+01 1.1E+04 ND 1.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Chlorophenyl-phenylether 7005-72-3 ug/kg 19 0 1.1E+02 1.4E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3 & 4 Methylphenol 15831-10-4 ug/kg 19 0 3.8E+02 4.9E+02 8.2E+06 ND 1.6E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
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4-Nitroaniline 100-01-6 ug/kg 19 0 1.0E+02 1.3E+02 1.1E+05 ND 2.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitrophenol 100-02-7 ug/kg 19 0 3.2E+02 4.1E+02 NSV NSV 5.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acetophenone 98-86-2 ug/kg 19 1 3.8E+01 7.6E+01 3.8E+01 7.6E+01 2.8E+01 4.0E+01 1.2E+07 6.3E-06 3.0E+05 1.3E-04 1.3E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Benzaldehyde 100-52-7 ug/kg 19 0 1.9E+02 2.4E+02 1.2E+07 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzylbutylphthalate 85-68-7 ug/kg 19 0 1.1E+02 1.4E+02 1.2E+06 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-chloroethoxy)methane 111-91-1 ug/kg 19 0 1.0E+02 1.3E+02 2.5E+05 ND 3.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
bis(2-Chloroethyl) ether 111-44-4 ug/kg 19 0 9.2E+01 1.2E+02 1.0E+03 ND 2.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 19 4 1.8E+02 3.6E+02 1.5E+02 3.0E+02 1.1E+02 1.4E+02 1.6E+05 2.3E-03 9.3E+02 1.9E-01 1.9E-01 Yes No No NA Yes NA -- -- Adequate Adequate

Carbazole 86-74-8 ug/kg 19 0 1.1E+02 1.4E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dibenzofuran 132-64-9 ug/kg 19 0 9.8E+01 1.3E+02 1.0E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Diethyl phthalate 84-66-2 ug/kg 19 0 1.0E+02 1.3E+02 6.6E+07 ND 2.5E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dimethylphthalate 131-11-3 ug/kg 19 0 9.9E+01 1.3E+02 NSV NSV 2.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-butylphthalate 84-74-2 ug/kg 19 0 1.1E+02 1.4E+02 8.2E+06 ND 1.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-octylphthalate 117-84-0 ug/kg 19 0 1.1E+02 1.4E+02 8.2E+05 ND 7.1E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorobenzene 118-74-1 ug/kg 19 3 9.6E+00 1.5E+01 7.2E+00 1.2E+01 2.5E+00 3.2E+00 9.6E+02 1.5E-02 2.0E+02 4.8E-02 4.8E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Hexachlorobutadiene 87-68-3 ug/kg 19 0 4.2E+00 5.4E+00 5.3E+03 ND 4.0E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorocyclopentadiene 77-47-4 ug/kg 19 0 7.1E+01 9.1E+01 7.5E+02 ND 1.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachloroethane 67-72-1 ug/kg 19 0 9.2E+01 1.2E+02 8.0E+03 ND 6.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Isophorone 78-59-1 ug/kg 19 0 1.1E+02 1.4E+02 2.4E+06 ND 1.4E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Nitrobenzene 98-95-3 ug/kg 19 0 8.7E+01 1.1E+02 2.2E+04 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

N-Nitrosodimethylamine 62-75-9 ug/kg 19 0 1.1E+02 1.4E+02 3.4E+01 ND 3.2E-02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitroso-di-n-propylamine 621-64-7 ug/kg 19 0 9.6E+01 1.2E+02 3.3E+02 ND 5.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
N-Nitrosodiphenylamine 86-30-6 ug/kg 19 0 9.8E+01 1.3E+02 4.7E+05 ND 5.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Pentachlorophenol 87-86-5 ug/kg 19 1 4.7E+01 9.4E+01 4.7E+01 9.4E+01 2.7E+01 3.5E+01 4.0E+03 2.4E-02 2.1E+03 2.2E-02 2.4E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Phenol 108-95-2 ug/kg 19 0 9.5E+01 1.2E+02 2.5E+07 ND 3.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylnaphthalene 91-57-6 ug/kg 19 1 9.2E-01 1.8E+00 9.2E-01 1.8E+00 4.5E-01 6.6E-01 3.0E+05 6.1E-06 NSV NSV 6.1E-06 Yes No No NA Yes NA -- -- Adequate Adequate
Acenaphthene 83-32-9 ug/kg 19 0 4.9E-01 7.5E-01 4.5E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate

Acenaphthylene 208-96-8 ug/kg 19 0 3.5E-01 5.3E-01 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Anthracene 120-12-7 ug/kg 19 0 4.2E-01 6.3E-01 2.3E+07 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(a)anthracene 56-55-3 ug/kg 19 0 3.2E-01 4.8E-01 2.9E+03 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(a)pyrene 50-32-8 ug/kg 19 0 4.2E-01 6.4E-01 2.9E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(b)fluoranthene 205-99-2 ug/kg 19 0 5.3E-01 8.1E-01 2.9E+03 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate

Benzo(g,h,i)perylene 191-24-2 ug/kg 19 0 1.1E+00 1.6E+00 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Benzo(k)fluoranthene 207-08-9 ug/kg 19 0 8.0E-01 1.2E+00 2.9E+04 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chrysene 218-01-9 ug/kg 19 0 3.7E-01 5.5E-01 2.9E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dibenzo(a,h)anthracene 53-70-3 ug/kg 19 0 1.3E+00 1.9E+00 2.9E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Fluoranthene 206-44-0 ug/kg 19 3 7.7E-01 1.5E+00 3.5E-01 7.0E-01 3.1E-01 4.7E-01 3.0E+06 5.1E-07 NSV NSV 5.1E-07 Yes No No NA Yes NA -- -- Adequate Adequate
Fluorene 86-73-7 ug/kg 19 0 5.2E-01 7.8E-01 3.0E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 19 0 5.0E-01 7.6E-01 2.9E+03 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Naphthalene 91-20-3 ug/kg 19 1 4.9E-01 9.8E-01 4.9E-01 9.8E-01 3.2E-01 6.3E-01 1.7E+04 5.8E-05 NSV NSV 5.8E-05 Yes No No NA Yes NA -- -- Adequate Adequate

Phenanthrene 85-01-8 ug/kg 19 13 1.3E+00 2.6E+00 4.1E-01 8.2E-01 3.7E-01 1.4E+00 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Pyrene 129-00-0 ug/kg 19 1 9.2E-01 1.8E+00 9.2E-01 1.8E+00 3.7E-01 5.6E-01 2.3E+06 8.0E-07 NSV NSV 8.0E-07 Yes No No NA Yes NA -- -- Adequate Adequate
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 19 14 1.3E+00 2.6E+00 4.1E-01 8.2E-01 5.2E-01 7.5E-01 NSV NSV 2.9E+04 4.5E-05 4.5E-05 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 19 14 3.2E+00 6.4E+00 1.8E+00 3.6E+00 1.5E+00 2.2E+00 NSV NSV 2.9E+04 1.1E-04 1.1E-04 Yes No Yes Yes Yes NA -- Adequate -- Adequate
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 19 3 1.7E+00 3.4E+00 3.5E-01 7.0E-01 1.3E+00 1.9E+00 NSV NSV 1.1E+03 1.5E-03 1.5E-03 Yes No No NA Yes NA -- -- Adequate Adequate
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 19 3 4.9E+00 9.8E+00 3.5E+00 7.0E+00 3.0E+00 4.5E+00 NSV NSV 1.1E+03 4.5E-03 4.5E-03 Yes No No NA Yes NA -- -- Adequate Adequate
1,4-Dioxane 123-91-1 ug/kg 5 0 4.7E+01 7.4E+01 2.4E+04 ND 2.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1-Dichloroethane 75-34-3 ug/kg 5 0 3.5E-01 5.5E-01 1.6E+04 ND 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1-Dichloroethene 75-35-4 ug/kg 5 0 3.1E-01 4.9E-01 1.0E+05 ND 8.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dibromo-3-chloropropane 96-12-8 ug/kg 5 0 1.1E+00 1.7E+00 6.4E+01 ND 3.5E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dibromoethane 106-93-4 ug/kg 5 0 3.2E-01 5.1E-01 1.6E+02 ND 1.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichlorobenzene 95-50-1 ug/kg 5 0 7.7E-01 1.2E+00 9.3E+05 ND 3.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichloroethane 107-06-2 ug/kg 5 0 8.8E-01 1.4E+00 2.0E+03 ND 2.1E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
cis-1,2-Dichloroethene 156-59-2 ug/kg 5 0 1.1E+00 1.7E+00 2.3E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
trans-1,2-Dichloroethene 156-60-5 ug/kg 5 0 4.6E-01 7.2E-01 2.3E+06 ND 7.8E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichloropropane 78-87-5 ug/kg 5 0 7.2E-01 1.1E+00 4.4E+03 ND 3.3E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,3-Dichlorobenzene 541-73-1 ug/kg 5 0 3.6E-01 5.7E-01 NSV NSV 3.8E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
cis-1,3-Dichloropropene 10061-01-5 ug/kg 5 0 7.7E-01 1.2E+00 8.2E+03 ND 4.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
trans-1,3-Dichloropropene 10061-02-6 ug/kg 5 0 9.0E-01 1.4E+00 8.2E+03 ND 4.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,4-Dichlorobenzene 106-46-7 ug/kg 5 0 9.4E-01 1.5E+00 1.1E+04 ND 5.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,1-Trichloroethane 71-55-6 ug/kg 5 0 4.3E-01 6.8E-01 3.6E+06 ND 3.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,2-Trichloroethane 79-00-5 ug/kg 5 0 5.3E-01 8.4E-01 6.3E+02 ND 2.9E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 76-13-1 ug/kg 5 0 1.0E+00 1.6E+00 1.7E+07 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,3-Trichlorobenzene 87-61-6 ug/kg 5 0 9.0E-01 1.4E+00 9.3E+04 ND 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4-Trichlorobenzene 120-82-1 ug/kg 5 0 9.0E-01 1.4E+00 2.6E+04 ND 1.1E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,2,2-Tetrachloroethane 79-34-5 ug/kg 5 0 8.2E-01 1.3E+00 2.7E+03 ND 1.3E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Butanone 78-93-3 ug/kg 5 3 1.7E+01 1.7E+01 8.0E+00 8.0E+00 1.7E+00 2.5E+00 1.9E+07 8.9E-07 9.0E+04 1.9E-04 1.9E-04 Yes No Yes Yes Yes NA -- Adequate -- Adequate
2-Hexanone 591-78-6 ug/kg 5 0 8.9E-01 1.4E+00 1.3E+05 ND 1.3E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Methyl-2-pentanone 108-10-1 ug/kg 5 0 1.1E+00 1.7E+00 5.6E+06 ND 4.4E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acetone 67-64-1 ug/kg 5 2 8.6E+01 8.6E+01 6.5E+01 6.5E+01 1.7E+00 2.2E+01 6.7E+07 1.3E-06 2.5E+03 3.4E-02 3.4E-02 Yes No No NA Yes NA -- -- Adequate Adequate
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Table 4-4
PRI 10 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Maximum 
Screening 

Ratio

RBSL or 
RBESL 

available?

Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean ≤ 
80th 

Percentile?

Maximum DL ≤ 
Lowest RBSL

Percent 
Exceedances of 

Undiluted 
Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL 
or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with < 
60% Detects 
Adequacy

Final Adequacy 
Determination

Soil ESR
Soil RBESL

(ug/kg)
HHSR

HHRA 
Screening 

Benchmark
(µg/kg)

Maximum 
Detection 

Limit

Minimum 
Detection 

Limit

Corrected 
Minimum 
Detection 

(µg/kg)

Minimum 
Detection 

(µg/kg)
CAS #Chemical Name

Corrected 
Maximum 
Detection 

(µg/kg)

Maximum 
Detection 

(µg/kg)

Number of 
Detections

Number of 
Samples

Units

Benzene 71-43-2 ug/kg 5 0 3.1E-01 4.9E-01 5.1E+03 ND 2.6E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bromochloromethane 74-97-5 ug/kg 5 2 4.7E+00 4.7E+00 1.9E+00 1.9E+00 1.1E+00 1.6E+00 6.3E+04 7.5E-05 NSV NSV 7.5E-05 Yes No No NA Yes NA -- -- Adequate Adequate
Bromodichloromethane 75-27-4 ug/kg 5 2 2.3E+00 2.3E+00 1.2E+00 1.2E+00 6.4E-01 1.0E+00 1.3E+03 1.8E-03 5.4E+02 4.3E-03 4.3E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Bromoform 75-25-2 ug/kg 5 1 1.4E+00 1.4E+00 1.4E+00 1.4E+00 4.8E-01 7.6E-01 8.6E+04 1.6E-05 1.6E+04 8.8E-05 8.8E-05 Yes No No NA Yes NA -- -- Adequate Adequate
Bromomethane 74-83-9 ug/kg 5 0 1.0E+00 1.6E+00 3.0E+03 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Carbon disulfide 75-15-0 ug/kg 5 0 5.9E-01 6.6E+00 3.5E+05 ND 9.4E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Carbon tetrachloride 56-23-5 ug/kg 5 0 6.4E-01 1.0E+00 2.9E+03 ND 3.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chlorobenzene 108-90-7 ug/kg 5 0 3.5E-01 5.5E-01 1.3E+05 ND 1.3E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Cyclohexane 110-82-7 ug/kg 5 0 3.2E+00 5.0E+00 2.7E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dibromochloromethane 124-48-1 ug/kg 5 2 1.9E+00 1.9E+00 1.3E+00 1.3E+00 2.5E-01 4.0E-01 3.3E+03 5.8E-04 2.1E+03 9.3E-04 9.3E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Chloroethane 75-00-3 ug/kg 5 0 5.4E-01 8.6E-01 5.7E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chloroform 67-66-3 ug/kg 5 4 1.6E+01 1.6E+01 1.5E+00 1.5E+00 3.1E-01 3.1E-01 1.4E+03 1.1E-02 1.2E+03 1.3E-02 1.3E-02 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Chloromethane 74-87-3 ug/kg 5 0 6.0E-01 9.5E-01 4.6E+04 ND 1.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dichlorodifluoromethane (Freon-12) 75-71-8 ug/kg 5 0 1.1E+00 1.7E+00 3.7E+04 ND 4.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Ethyl benzene 100-41-4 ug/kg 5 0 4.1E-01 6.5E-01 2.5E+04 ND 5.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Isopropylbenzene 98-82-8 ug/kg 5 0 6.2E-01 9.9E-01 9.9E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Methyl tertbutyl ether (MTBE) 1634-04-4 ug/kg 5 0 7.2E-01 1.1E+00 2.1E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dichloromethane (Methylene chloride) 75-09-2 ug/kg 5 1 3.2E+00 3.2E+00 3.2E+00 3.2E+00 1.0E+00 1.6E+00 3.2E+05 1.0E-05 4.1E+03 7.9E-04 7.9E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Styrene 100-42-5 ug/kg 5 0 3.7E-01 5.9E-01 3.5E+06 ND 4.7E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Tetrachloroethene 127-18-4 ug/kg 5 0 7.3E-01 1.2E+00 3.9E+04 ND 9.9E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Toluene 108-88-3 ug/kg 5 0 7.3E-01 1.2E+00 4.7E+06 ND 5.5E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Trichloroethene 79-01-6 ug/kg 5 0 7.2E-01 1.1E+00 1.9E+03 ND 1.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Trichlorofluoromethane (Freon-11) 75-69-4 ug/kg 5 0 4.1E-01 6.5E-01 3.1E+05 ND 1.6E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Vinyl chloride 75-01-4 ug/kg 5 0 4.3E-01 6.8E-01 1.7E+03 ND 6.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
o-Xylene 95-47-6 ug/kg 5 0 4.0E-01 6.3E-01 2.8E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
m,p Xylenes 179601-23-1 ug/kg 5 0 9.7E-01 1.5E+00 2.4E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Perchlorate 14797-73-0 ug/kg 19 0 2.2E+01 2.9E+01 8.2E+04 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Cyanide, Total 74-90-8 ug/kg 19 1 2.7E-01 2.7E-01 2.7E-01 2.7E-01 2.3E-01 3.0E-01 1.2E+03 2.3E-04 1.3E+03 2.1E-04 2.3E-04 Yes No No NA Yes NA -- -- Adequate Adequate
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Table 4-5
PRI 11 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Maximum 
Screening 

Ratio

RBSL or 
RBESL 

available?

Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean ≤ 
80th 

Percentile?

Maximum DL ≤ 
Lowest RBSL

Percent 
Exceedances of 

Undiluted 
Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL 
or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with < 
60% Detects 
Adequacy

Final Adequacy 
Determination

Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 14 14 1.7E-02 4.8E-01 1.1E-04 4.6E-01 7.2E-02 6.7E+00 2.0E-04 8.5E+01 8.5E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 14 14 1.8E-02 4.1E-01 2.4E-04 3.9E-01 7.2E-02 5.8E+00 2.0E-04 9.0E+01 9.0E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 14 14 7.2E-01 4.3E+01 1.1E-03 4.2E+01 NSV NSV 2.0E-04 3.6E+03 3.6E+03 Yes Yes Yes No NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 14 14 7.2E-01 3.3E+01 1.4E-02 3.2E+01 NSV NSV 2.0E-04 3.6E+03 3.6E+03 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total PCBs 1336-36-3 ug/kg 14 14 7.3E+01 1.6E+02 2.1E-01 7.2E+01 9.7E+02 1.7E-01 3.3E-01 2.2E+02 2.2E+02 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total Aluminum 7429-90-5 ug/kg 14 14 1.6E+07 1.5E+07 4.0E+06 3.8E+06 1.1E+08 1.4E-01 5.0E+03 3.2E+03 3.2E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Antimony 7440-36-0 ug/kg 14 3 6.0E+02 5.2E+02 3.2E+02 2.8E+02 2.1E+02 3.6E+02 1.1E+05 4.7E-03 2.7E+02 2.2E+00 2.2E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Arsenic 7440-38-2 ug/kg 14 14 2.3E+04 2.3E+04 4.0E+03 4.1E+03 3.0E+03 7.8E+00 1.8E+04 1.3E+00 7.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Barium 7440-39-3 ug/kg 14 14 3.6E+05 2.2E+05 7.8E+04 4.9E+04 2.2E+07 1.0E-02 3.3E+05 1.1E+00 1.1E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Beryllium 7440-41-7 ug/kg 14 14 8.5E+02 8.9E+02 2.4E+02 2.5E+02 2.3E+05 3.9E-03 2.1E+04 4.0E-02 4.0E-02 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Cadmium 7440-43-9 ug/kg 14 13 4.6E+02 3.9E+02 1.2E+02 1.0E+02 1.1E+02 1.1E+02 9.8E+04 4.0E-03 3.6E+02 1.3E+00 1.3E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Calcium 7440-70-2 ug/kg 14 14 1.1E+08 9.3E+07 4.2E+07 3.6E+07 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Chromium 7440-47-3 ug/kg 14 14 2.1E+04 2.0E+04 5.9E+03 5.7E+03 6.3E+03 3.2E+00 2.6E+04 8.1E-01 3.2E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Cobalt 7440-48-4 ug/kg 14 14 8.9E+03 8.8E+03 1.4E+03 1.4E+03 3.5E+04 2.5E-01 1.3E+04 6.8E-01 6.8E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Copper 7440-50-8 ug/kg 14 14 2.2E+05 2.0E+05 5.1E+03 4.6E+03 4.7E+06 4.2E-02 2.8E+04 7.9E+00 7.9E+00 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total Iron 7439-89-6 ug/kg 14 14 1.8E+07 1.8E+07 5.4E+06 5.3E+06 8.2E+07 2.2E-01 NSV NSV 2.2E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Lead 7439-92-1 ug/kg 14 14 1.9E+04 1.7E+04 4.8E+03 4.3E+03 8.0E+05 2.1E-02 1.1E+04 1.7E+00 1.7E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Magnesium 7439-95-4 ug/kg 14 14 3.0E+07 3.2E+07 9.8E+06 1.1E+07 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Manganese 7439-96-5 ug/kg 14 14 5.3E+05 6.5E+05 1.3E+05 1.6E+05 2.6E+06 2.5E-01 2.2E+05 2.4E+00 2.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Mercury 7439-97-6 ug/kg 14 6 9.2E+01 1.3E+02 1.2E+01 1.8E+01 9.0E+00 2.0E+01 3.5E+04 3.8E-03 5.1E-01 1.8E+02 1.8E+02 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Molybdenum 7439-98-7 ug/kg 14 12 2.9E+04 2.3E+04 4.7E+01 3.7E+01 2.5E+02 3.7E+02 5.8E+05 3.9E-02 2.0E+03 1.5E+01 1.5E+01 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total Nickel 7440-02-0 ug/kg 14 14 2.2E+04 3.5E+04 4.0E+03 6.3E+03 2.2E+06 1.6E-02 3.8E+04 5.8E-01 5.8E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Potassium 7440-09-7 ug/kg 14 14 5.9E+06 5.9E+06 1.5E+06 1.5E+06 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Selenium 7782-49-2 ug/kg 14 6 4.3E+02 2.5E+02 2.7E+02 1.5E+02 2.1E+02 2.4E+02 5.8E+05 4.2E-04 5.2E+02 8.3E-01 8.3E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Total Silver 7440-22-4 ug/kg 14 1 2.1E+02 2.1E+02 2.1E+02 2.1E+02 6.1E+01 7.2E+01 5.8E+05 3.6E-04 4.2E+03 5.0E-02 5.0E-02 Yes No No NA Yes NA -- -- Adequate Adequate

Total Sodium 7440-23-5 ug/kg 14 14 2.9E+06 1.5E+06 4.0E+05 2.0E+05 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Thallium 7440-28-0 ug/kg 14 3 2.0E+02 2.0E+02 1.2E+02 1.2E+02 1.0E+02 1.2E+02 1.2E+03 1.7E-01 1.0E+01 2.0E+01 2.0E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Vanadium 7440-62-2 ug/kg 14 14 3.4E+04 3.3E+04 9.9E+03 9.7E+03 5.8E+05 5.7E-02 7.8E+03 4.4E+00 4.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Zinc 7440-66-6 ug/kg 14 14 3.9E+05 3.7E+05 1.9E+04 1.8E+04 3.5E+07 1.0E-02 4.6E+04 8.5E+00 8.5E+00 Yes Yes Yes No NA NA -- Adequate -- Adequate
1,1'-Biphenyl 92-52-4 ug/kg 14 0 1.7E+02 1.9E+02 2.0E+04 ND 6.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 14 0 2.7E+01 3.1E+01 3.5E+04 ND 2.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 14 0 8.6E+01 9.6E+01 2.5E+06 ND 2.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,5-Trichlorophenol 95-95-4 ug/kg 14 0 8.7E+01 9.8E+01 8.2E+06 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,6-Trichlorophenol 88-06-2 ug/kg 14 0 4.6E+00 5.2E+00 8.2E+04 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 14 0 8.3E+01 9.3E+01 2.2E+04 ND 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4-Dichlorophenol 120-83-2 ug/kg 14 0 9.3E+01 1.0E+02 2.5E+05 ND 8.8E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dimethylphenol 105-67-9 ug/kg 14 0 1.8E+02 2.0E+02 1.6E+06 ND 1.0E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrophenol 51-28-5 ug/kg 14 1 2.8E+02 5.6E+02 2.8E+02 5.6E+02 2.2E+02 2.5E+02 1.6E+05 3.5E-03 6.1E+01 4.6E+00 4.6E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
2,4-Dinitrotoluene 121-14-2 ug/kg 14 0 9.3E+01 1.0E+02 7.4E+03 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,6-Dinitrotoluene 606-20-2 ug/kg 14 0 1.0E+02 1.2E+02 1.5E+03 ND 3.3E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chloronaphthalene 91-58-7 ug/kg 14 0 8.5E+01 9.5E+01 6.0E+06 ND 1.2E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chlorophenol 95-57-8 ug/kg 14 0 9.2E+01 1.0E+02 5.8E+05 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylphenol 95-48-7 ug/kg 14 0 6.1E+01 6.8E+01 4.1E+06 ND 4.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitroaniline 88-74-4 ug/kg 14 0 8.8E+01 9.9E+01 8.0E+05 ND 7.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitrophenol 88-75-5 ug/kg 14 0 8.6E+01 9.6E+01 NSV NSV 1.6E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3,3'-Dichlorobenzidine 91-94-1 ug/kg 14 0 9.9E+01 1.1E+02 5.1E+03 ND 6.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3-Nitroaniline 99-09-2 ug/kg 14 0 1.8E+02 2.0E+02 NSV NSV 3.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 14 0 8.5E+01 9.5E+01 6.6E+03 ND 1.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Bromophenyl-phenylether 101-55-3 ug/kg 14 0 8.9E+01 1.0E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Chloro-3-methylphenol 59-50-7 ug/kg 14 0 9.6E+01 1.1E+02 8.2E+06 ND 8.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloroaniline 106-47-8 ug/kg 14 0 6.1E+01 6.8E+01 1.1E+04 ND 1.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Chlorophenyl-phenylether 7005-72-3 ug/kg 14 0 9.8E+01 1.1E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3 & 4 Methylphenol 15831-10-4 ug/kg 14 0 3.5E+02 3.9E+02 8.2E+06 ND 1.6E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitroaniline 100-01-6 ug/kg 14 0 9.2E+01 1.0E+02 1.1E+05 ND 2.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitrophenol 100-02-7 ug/kg 14 0 2.9E+02 3.3E+02 NSV NSV 5.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acetophenone 98-86-2 ug/kg 14 0 2.6E+01 3.8E+01 1.2E+07 ND 3.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Soil ESR
Soil RBESL

(ug/kg)
HHSR

HHRA 
Screening 

Benchmark
(µg/kg)

Maximum 
Detection 

Limit

Minimum 
Detection 

Limit

Corrected 
Minimum 
Detection 

(µg/kg)

Minimum 
Detection 

(µg/kg)
CAS #Chemical Name

Corrected 
Maximum 
Detection 

(µg/kg)

Maximum 
Detection 

(µg/kg)

Number of 
Detections

Number of 
Samples

Units
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Table 4-5
PRI 11 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Maximum 
Screening 

Ratio

RBSL or 
RBESL 

available?

Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean ≤ 
80th 

Percentile?

Maximum DL ≤ 
Lowest RBSL

Percent 
Exceedances of 

Undiluted 
Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL 
or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with < 
60% Detects 
Adequacy

Final Adequacy 
Determination

Soil ESR
Soil RBESL

(ug/kg)
HHSR

HHRA 
Screening 

Benchmark
(µg/kg)

Maximum 
Detection 

Limit

Minimum 
Detection 

Limit

Corrected 
Minimum 
Detection 

(µg/kg)

Minimum 
Detection 

(µg/kg)
CAS #Chemical Name

Corrected 
Maximum 
Detection 

(µg/kg)
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Detection 

(µg/kg)

Number of 
Detections

Number of 
Samples

Units

Benzaldehyde 100-52-7 ug/kg 14 0 1.7E+02 1.9E+02 1.2E+07 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzylbutylphthalate 85-68-7 ug/kg 14 2 1.1E+03 2.2E+03 1.1E+02 2.2E+02 1.0E+02 1.1E+02 1.2E+06 1.8E-03 2.4E+02 4.6E+00 4.6E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Bis(2-chloroethoxy)methane 111-91-1 ug/kg 14 0 9.2E+01 1.0E+02 2.5E+05 ND 3.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
bis(2-Chloroethyl) ether 111-44-4 ug/kg 14 0 8.5E+01 9.5E+01 1.0E+03 ND 2.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 14 9 1.8E+02 3.6E+02 1.2E+02 2.4E+02 1.1E+02 1.1E+02 1.6E+05 2.3E-03 9.3E+02 1.9E-01 1.9E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate

Carbazole 86-74-8 ug/kg 14 0 1.0E+02 1.1E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dibenzofuran 132-64-9 ug/kg 14 0 9.0E+01 1.0E+02 1.0E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Diethyl phthalate 84-66-2 ug/kg 14 0 9.4E+01 1.1E+02 6.6E+07 ND 2.5E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dimethylphthalate 131-11-3 ug/kg 14 0 9.1E+01 1.0E+02 NSV NSV 2.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-butylphthalate 84-74-2 ug/kg 14 0 1.0E+02 1.1E+02 8.2E+06 ND 1.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-octylphthalate 117-84-0 ug/kg 14 0 1.0E+02 1.1E+02 8.2E+05 ND 7.1E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorobenzene 118-74-1 ug/kg 14 8 6.7E+01 9.2E+01 2.8E+00 5.7E+00 2.4E+00 2.6E+00 9.6E+02 9.6E-02 2.0E+02 3.4E-01 3.4E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Hexachlorobutadiene 87-68-3 ug/kg 14 0 3.9E+00 4.3E+00 5.3E+03 ND 4.0E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorocyclopentadiene 77-47-4 ug/kg 14 0 6.5E+01 7.3E+01 7.5E+02 ND 1.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachloroethane 67-72-1 ug/kg 14 0 8.5E+01 9.5E+01 8.0E+03 ND 6.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Isophorone 78-59-1 ug/kg 14 0 9.8E+01 1.1E+02 2.4E+06 ND 1.4E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Nitrobenzene 98-95-3 ug/kg 14 0 8.0E+01 8.9E+01 2.2E+04 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

n-Nitrosodimethylamine 62-75-9 ug/kg 14 0 1.0E+02 1.1E+02 3.4E+01 ND 3.2E-02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitroso-di-n-propylamine 621-64-7 ug/kg 14 0 8.8E+01 9.9E+01 3.3E+02 ND 5.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
N-Nitrosodiphenylamine 86-30-6 ug/kg 14 0 9.0E+01 1.0E+02 4.7E+05 ND 5.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Pentachlorophenol 87-86-5 ug/kg 14 2 4.5E+01 9.0E+01 3.7E+01 7.4E+01 2.5E+01 2.8E+01 4.0E+03 2.3E-02 2.1E+03 2.1E-02 2.3E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Phenol 108-95-2 ug/kg 14 0 8.7E+01 9.8E+01 2.5E+07 ND 3.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylnaphthalene 91-57-6 ug/kg 14 2 6.3E-01 1.3E+00 6.1E-01 1.2E+00 4.3E-01 5.1E-01 3.0E+05 4.2E-06 NSV NSV 4.2E-06 Yes No No NA Yes NA -- -- Adequate Adequate
Acenaphthene 83-32-9 ug/kg 14 0 4.7E-01 5.6E-01 4.5E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate

Acenaphthylene 208-96-8 ug/kg 14 0 3.3E-01 3.9E-01 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Anthracene 120-12-7 ug/kg 14 3 1.2E+00 2.4E+00 6.3E-01 1.3E+00 4.0E-01 4.7E-01 2.3E+07 1.0E-07 NSV NSV 1.0E-07 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(a)anthracene 56-55-3 ug/kg 14 7 1.4E+01 2.8E+01 3.8E-01 7.6E-01 3.1E-01 3.6E-01 2.9E+03 9.7E-03 NSV NSV 9.7E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(a)pyrene 50-32-8 ug/kg 14 4 2.1E+01 4.2E+01 8.7E-01 1.7E+00 4.1E-01 4.8E-01 2.9E+02 1.4E-01 NSV NSV 1.4E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(b)fluoranthene 205-99-2 ug/kg 14 8 2.4E+01 4.8E+01 5.7E-01 1.1E+00 5.2E-01 6.0E-01 2.9E+03 1.7E-02 NSV NSV 1.7E-02 Yes No No NA Yes NA -- -- Adequate Adequate

Benzo(g,h,i)perylene 191-24-2 ug/kg 14 2 1.1E+01 2.2E+01 2.3E+00 4.6E+00 1.0E+00 1.2E+00 NSV NSV NSV NSV NA No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Benzo(k)fluoranthene 207-08-9 ug/kg 14 3 1.8E+01 3.6E+01 9.4E-01 1.9E+00 7.8E-01 9.1E-01 2.9E+04 1.2E-03 NSV NSV 1.2E-03 Yes No No NA Yes NA -- -- Adequate Adequate

Chrysene 218-01-9 ug/kg 14 11 2.0E+01 4.0E+01 5.3E-01 1.1E+00 3.6E-01 4.1E-01 2.9E+05 1.4E-04 NSV NSV 1.4E-04 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Dibenzo(a,h)anthracene 53-70-3 ug/kg 14 1 3.6E+00 7.2E+00 3.6E+00 7.2E+00 1.2E+00 1.4E+00 2.9E+02 2.5E-02 NSV NSV 2.5E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Fluoranthene 206-44-0 ug/kg 14 10 8.4E+00 1.7E+01 9.7E-01 1.9E+00 3.0E-01 3.5E-01 3.0E+06 5.6E-06 NSV NSV 5.6E-06 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Fluorene 86-73-7 ug/kg 14 0 4.9E-01 5.9E-01 3.0E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 14 5 1.3E+01 2.6E+01 5.5E-01 1.1E+00 4.9E-01 5.7E-01 2.9E+03 9.0E-03 NSV NSV 9.0E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Naphthalene 91-20-3 ug/kg 14 3 6.1E-01 1.2E+00 4.8E-01 9.6E-01 3.2E-01 3.7E-01 1.7E+04 7.2E-05 NSV NSV 7.2E-05 Yes No No NA Yes NA -- -- Adequate Adequate

Phenanthrene 85-01-8 ug/kg 14 8 2.1E+00 4.2E+00 3.7E-01 7.4E-01 4.2E-01 1.6E+00 NSV NSV NSV NSV NA No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Pyrene 129-00-0 ug/kg 14 10 9.3E+00 1.9E+01 8.8E-01 1.8E+00 3.6E-01 4.2E-01 2.3E+06 8.1E-06 NSV NSV 8.1E-06 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 14 10 3.1E+00 6.2E+00 3.7E-01 7.4E-01 5.9E-01 1.3E+00 NSV NSV 2.9E+04 1.1E-04 1.1E-04 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 14 10 4.1E+00 8.2E+00 1.6E+00 3.2E+00 1.7E+00 2.1E+00 NSV NSV 2.9E+04 1.4E-04 1.4E-04 Yes No Yes Yes Yes NA -- Adequate -- Adequate

High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 14 11 1.4E+02 2.8E+02 5.3E-01 1.1E+00 1.2E+00 1.4E+00 NSV NSV 1.1E+03 1.3E-01 1.3E-01 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 14 11 1.4E+02 2.8E+02 3.5E+00 7.0E+00 2.9E+00 3.4E+00 NSV NSV 1.1E+03 1.3E-01 1.3E-01 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Perchlorate 14797-73-0 ug/kg 14 0 2.1E+01 2.3E+01 8.2E+04 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Cyanide, Total 74-90-8 ug/kg 14 1 4.4E+02 4.4E+02 4.4E+02 4.4E+02 2.2E+02 2.4E+02 1.2E+03 3.7E-01 1.3E+03 3.4E-01 3.7E-01 Yes No No NA Yes NA -- -- Adequate Adequate
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Table 4-6
PRI 12 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decsion 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Maximum 
Screening 

Ratio

RBSL or 
RBESL 

available?

Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean ≤ 
80th 

Percentile?

Maximum DL ≤ 
Lowest RBSL

Percent 
Exceedances of 

Undiluted 
Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL 
or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with < 
60% Detects 
Adequacy

Final Adequacy 
Determination

Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 14 14 1.5E-01 6.3E-01 8.1E-04 4.6E-01 7.2E-02 8.8E+00 2.0E-04 7.5E+02 7.5E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 14 14 1.5E-01 5.6E-01 8.8E-04 3.9E-01 7.2E-02 7.8E+00 2.0E-04 7.5E+02 7.5E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 14 14 7.1E-01 4.3E+01 9.4E-03 4.2E+01 NSV NSV 2.0E-04 3.6E+03 3.6E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 14 14 7.2E-01 3.3E+01 2.3E-02 3.2E+01 NSV NSV 2.0E-04 3.6E+03 3.6E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total PCBs 1336-36-3 ug/kg 14 14 1.4E+02 2.5E+02 7.5E-01 7.3E+01 9.7E+02 2.6E-01 3.3E-01 4.2E+02 4.2E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Aluminum 7429-90-5 ug/kg 14 14 1.3E+07 1.2E+07 8.4E+05 8.0E+05 1.1E+08 1.1E-01 5.0E+03 2.6E+03 2.6E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Antimony 7440-36-0 ug/kg 14 2 8.7E+03 7.6E+03 8.4E+02 7.3E+02 2.1E+02 3.4E+02 1.1E+05 6.9E-02 2.7E+02 3.2E+01 3.2E+01 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Arsenic 7440-38-2 ug/kg 14 14 5.9E+03 6.0E+03 2.7E+03 2.8E+03 3.0E+03 2.0E+00 1.8E+04 3.3E-01 2.0E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Barium 7440-39-3 ug/kg 14 14 3.0E+05 1.9E+05 3.1E+04 1.9E+04 2.2E+07 8.5E-03 3.3E+05 9.1E-01 9.1E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Beryllium 7440-41-7 ug/kg 14 14 5.8E+02 6.1E+02 3.4E+01 3.6E+01 2.3E+05 2.6E-03 2.1E+04 2.8E-02 2.8E-02 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Cadmium 7440-43-9 ug/kg 14 11 4.7E+02 4.0E+02 1.1E+02 9.4E+01 1.1E+02 1.5E+02 9.8E+04 4.1E-03 3.6E+02 1.3E+00 1.3E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Calcium 7440-70-2 ug/kg 14 14 3.1E+08 2.6E+08 3.4E+07 2.9E+07 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Chromium 7440-47-3 ug/kg 14 14 1.3E+04 1.3E+04 1.1E+03 1.1E+03 6.3E+03 2.0E+00 2.6E+04 5.0E-01 2.0E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Cobalt 7440-48-4 ug/kg 14 14 4.1E+03 4.0E+03 3.1E+02 3.1E+02 3.5E+04 1.2E-01 1.3E+04 3.2E-01 3.2E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Copper 7440-50-8 ug/kg 14 14 1.6E+04 1.4E+04 9.4E+02 8.5E+02 4.7E+06 3.0E-03 2.8E+04 5.7E-01 5.7E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Iron 7439-89-6 ug/kg 14 14 1.4E+07 1.4E+07 1.0E+06 9.9E+05 8.2E+07 1.7E-01 NSV NSV 1.7E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Lead 7439-92-1 ug/kg 14 14 1.4E+04 1.3E+04 1.3E+03 1.2E+03 8.0E+05 1.6E-02 1.1E+04 1.3E+00 1.3E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Magnesium 7439-95-4 ug/kg 14 14 1.1E+08 1.2E+08 4.9E+06 5.3E+06 NSV NSV NSV NSV NA No NA Yes No NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Manganese 7439-96-5 ug/kg 14 14 4.2E+05 5.2E+05 2.1E+04 2.6E+04 2.6E+06 2.0E-01 2.2E+05 1.9E+00 1.9E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Mercury 7439-97-6 ug/kg 14 11 1.1E+02 1.6E+02 1.1E+01 1.6E+01 9.1E+00 1.2E+01 3.5E+04 4.6E-03 5.1E-01 2.2E+02 2.2E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Molybdenum 7439-98-7 ug/kg 14 8 1.4E+03 1.1E+03 5.0E+02 3.9E+02 1.8E+02 5.5E+02 5.8E+05 1.9E-03 2.0E+03 7.0E-01 7.0E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Total Nickel 7440-02-0 ug/kg 14 14 1.0E+04 1.6E+04 8.7E+02 1.4E+03 2.2E+06 7.1E-03 3.8E+04 2.6E-01 2.6E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Potassium 7440-09-7 ug/kg 14 14 7.2E+07 7.2E+07 9.9E+05 9.9E+05 NSV NSV NSV NSV NA No NA Yes No NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Selenium 7782-49-2 ug/kg 14 2 2.9E+02 1.7E+02 2.6E+02 1.5E+02 2.1E+02 2.9E+02 5.8E+05 2.9E-04 5.2E+02 5.6E-01 5.6E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Total Silver 7440-22-4 ug/kg 14 0 6.3E+01 8.7E+01 5.8E+05 ND 4.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Total Sodium 7440-23-5 ug/kg 14 14 3.2E+07 1.6E+07 7.0E+05 3.6E+05 NSV NSV NSV NSV NA No NA Yes No NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Thallium 7440-28-0 ug/kg 14 0 1.0E+02 1.5E+02 1.2E+03 ND 1.0E+01 ND NA Yes ND No NA No X No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Total Vanadium 7440-62-2 ug/kg 14 14 2.2E+04 2.1E+04 2.1E+03 2.1E+03 5.8E+05 3.7E-02 7.8E+03 2.8E+00 2.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Zinc 7440-66-6 ug/kg 14 14 7.5E+04 7.0E+04 4.6E+03 4.3E+03 3.5E+07 2.0E-03 4.6E+04 1.6E+00 1.6E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
1,1'-Biphenyl 92-52-4 ug/kg 14 0 1.7E+02 2.4E+02 2.0E+04 ND 6.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 14 0 2.7E+01 3.8E+01 3.5E+04 ND 2.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 14 0 8.6E+01 1.2E+02 2.5E+06 ND 2.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,5-Trichlorophenol 95-95-4 ug/kg 14 0 8.7E+01 1.2E+02 8.2E+06 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,6-Trichlorophenol 88-06-2 ug/kg 14 0 4.6E+00 6.5E+00 8.2E+04 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 14 0 8.3E+01 1.2E+02 2.2E+04 ND 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4-Dichlorophenol 120-83-2 ug/kg 14 0 9.4E+01 1.3E+02 2.5E+05 ND 8.8E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dimethylphenol 105-67-9 ug/kg 14 0 1.8E+02 2.5E+02 1.6E+06 ND 1.0E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrophenol 51-28-5 ug/kg 14 2 2.6E+02 5.2E+02 2.5E+02 5.0E+02 2.3E+02 3.2E+02 1.6E+05 3.3E-03 6.1E+01 4.3E+00 4.3E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
2,4-Dinitrotoluene 121-14-2 ug/kg 14 0 9.4E+01 1.3E+02 7.4E+03 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,6-Dinitrotoluene 606-20-2 ug/kg 14 0 1.0E+02 1.5E+02 1.5E+03 ND 3.3E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chloronaphthalene 91-58-7 ug/kg 14 0 8.5E+01 1.2E+02 6.0E+06 ND 1.2E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chlorophenol 95-57-8 ug/kg 14 0 9.3E+01 1.3E+02 5.8E+05 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylphenol 95-48-7 ug/kg 14 0 6.1E+01 8.6E+01 4.1E+06 ND 4.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitroaniline 88-74-4 ug/kg 14 0 8.8E+01 1.2E+02 8.0E+05 ND 7.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitrophenol 88-75-5 ug/kg 14 0 8.6E+01 1.2E+02 NSV NSV 1.6E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3,3'-Dichlorobenzidine 91-94-1 ug/kg 14 0 9.9E+01 1.4E+02 5.1E+03 ND 6.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3-Nitroaniline 99-09-2 ug/kg 14 0 1.8E+02 2.5E+02 NSV NSV 3.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 14 0 8.5E+01 1.2E+02 6.6E+03 ND 1.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Bromophenyl-phenylether 101-55-3 ug/kg 14 0 9.0E+01 1.3E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Chloro-3-methylphenol 59-50-7 ug/kg 14 0 9.7E+01 1.4E+02 8.2E+06 ND 8.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloroaniline 106-47-8 ug/kg 14 0 6.1E+01 8.6E+01 1.1E+04 ND 1.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Chlorophenyl-phenylether 7005-72-3 ug/kg 14 0 9.8E+01 1.4E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3 & 4 Methylphenol 15831-10-4 ug/kg 14 0 3.5E+02 4.9E+02 8.2E+06 ND 1.6E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitroaniline 100-01-6 ug/kg 14 0 9.3E+01 1.3E+02 1.1E+05 ND 2.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitrophenol 100-02-7 ug/kg 14 0 2.9E+02 4.1E+02 NSV NSV 5.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acetophenone 98-86-2 ug/kg 14 0 2.7E+01 3.7E+01 1.2E+07 ND 3.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Soil ESR
Soil RBESL

(ug/kg)
HHSR
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(µg/kg)
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(µg/kg)
CAS #Chemical Name
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Maximum 
Detection 
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Table 4-6
PRI 12 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decsion 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Maximum 
Screening 

Ratio

RBSL or 
RBESL 

available?

Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean ≤ 
80th 

Percentile?

Maximum DL ≤ 
Lowest RBSL

Percent 
Exceedances of 

Undiluted 
Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL 
or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with < 
60% Detects 
Adequacy

Final Adequacy 
Determination
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Benzaldehyde 100-52-7 ug/kg 14 0 1.7E+02 2.4E+02 1.2E+07 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzylbutylphthalate 85-68-7 ug/kg 14 0 1.0E+02 1.4E+02 1.2E+06 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-chloroethoxy)methane 111-91-1 ug/kg 14 0 9.3E+01 1.3E+02 2.5E+05 ND 3.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
bis(2-Chloroethyl) ether 111-44-4 ug/kg 14 0 8.5E+01 1.2E+02 1.0E+03 ND 2.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 14 0 1.0E+02 1.4E+02 1.6E+05 ND 9.3E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Carbazole 86-74-8 ug/kg 14 0 1.0E+02 1.4E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dibenzofuran 132-64-9 ug/kg 14 0 9.1E+01 1.3E+02 1.0E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Diethyl phthalate 84-66-2 ug/kg 14 0 9.5E+01 1.3E+02 6.6E+07 ND 2.5E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dimethylphthalate 131-11-3 ug/kg 14 0 9.2E+01 1.3E+02 NSV NSV 2.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-butylphthalate 84-74-2 ug/kg 14 0 1.0E+02 1.4E+02 8.2E+06 ND 1.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-octylphthalate 117-84-0 ug/kg 14 0 1.0E+02 1.4E+02 8.2E+05 ND 7.1E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorobenzene 118-74-1 ug/kg 14 12 5.9E+01 8.1E+01 7.2E+00 1.2E+01 2.6E+00 3.2E+00 9.6E+02 8.4E-02 2.0E+02 3.0E-01 3.0E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Hexachlorobutadiene 87-68-3 ug/kg 14 0 3.9E+00 5.5E+00 5.3E+03 ND 4.0E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorobutadiene (SIM Screen) 87-68-3 ug/kg 14 0 3.9E+00 5.5E+00 5.3E+03 ND 4.0E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorocyclopentadiene 77-47-4 ug/kg 14 0 6.5E+01 9.2E+01 7.5E+02 ND 1.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachloroethane 67-72-1 ug/kg 14 0 8.5E+01 1.2E+02 8.0E+03 ND 6.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Isophorone 78-59-1 ug/kg 14 0 9.8E+01 1.4E+02 2.4E+06 ND 1.4E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Nitrobenzene 98-95-3 ug/kg 14 0 8.0E+01 1.1E+02 2.2E+04 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

N-Nitrosodimethylamine 62-75-9 ug/kg 14 0 1.0E+02 1.4E+02 3.4E+01 ND 3.2E-02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitroso-di-n-propylamine 621-64-7 ug/kg 14 0 8.8E+01 1.2E+02 3.3E+02 ND 5.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
N-Nitrosodiphenylamine 86-30-6 ug/kg 14 0 9.1E+01 1.3E+02 4.7E+05 ND 5.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Pentachlorophenol (Combined) 87-86-5 ug/kg 14 2 6.7E+01 1.3E+02 3.4E+01 6.8E+01 2.6E+01 3.5E+01 4.0E+03 3.4E-02 2.1E+03 3.2E-02 3.4E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Phenol 108-95-2 ug/kg 14 0 8.7E+01 1.2E+02 2.5E+07 ND 3.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylnaphthalene 91-57-6 ug/kg 14 6 3.7E+00 7.4E+00 6.6E-01 1.3E+00 4.4E-01 5.9E-01 3.0E+05 2.5E-05 NSV NSV 2.5E-05 Yes No No NA Yes NA -- -- Adequate Adequate
Acenaphthene 83-32-9 ug/kg 14 0 4.7E-01 6.6E-01 4.5E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate

Acenaphthylene 208-96-8 ug/kg 14 0 3.3E-01 4.6E-01 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Anthracene 120-12-7 ug/kg 14 2 1.8E+00 3.6E+00 5.2E-01 1.0E+00 3.9E-01 5.5E-01 2.3E+07 1.6E-07 NSV NSV 1.6E-07 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(a)anthracene 56-55-3 ug/kg 14 9 3.5E+00 7.0E+00 4.3E-01 8.6E-01 3.2E-01 4.1E-01 2.9E+03 2.4E-03 NSV NSV 2.4E-03 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Benzo(a)pyrene 50-32-8 ug/kg 14 8 3.5E+00 7.0E+00 5.7E-01 1.1E+00 4.3E-01 5.4E-01 2.9E+02 2.4E-02 NSV NSV 2.4E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(b)fluoranthene 205-99-2 ug/kg 14 7 4.9E+00 9.8E+00 5.7E-01 1.1E+00 5.4E-01 6.9E-01 2.9E+03 3.4E-03 NSV NSV 3.4E-03 Yes No No NA Yes NA -- -- Adequate Adequate

Benzo(g,h,i)perylene 191-24-2 ug/kg 14 5 4.8E+00 9.6E+00 1.1E+00 2.2E+00 1.0E+00 1.4E+00 NSV NSV NSV NSV NA No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Benzo(k)fluoranthene 207-08-9 ug/kg 14 4 1.6E+00 3.2E+00 1.1E+00 2.2E+00 7.6E-01 1.0E+00 2.9E+04 1.1E-04 NSV NSV 1.1E-04 Yes No No NA Yes NA -- -- Adequate Adequate

Chrysene 218-01-9 ug/kg 14 12 1.1E+01 2.2E+01 3.8E-01 7.6E-01 3.7E-01 4.7E-01 2.9E+05 7.6E-05 NSV NSV 7.6E-05 Yes No Yes Yes Yes NA -- Adequate -- Adequate

Dibenzo(a,h)anthracene 53-70-3 ug/kg 14 1 1.6E+00 3.2E+00 1.6E+00 3.2E+00 1.2E+00 1.7E+00 2.9E+02 1.1E-02 NSV NSV 1.1E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Fluoranthene 206-44-0 ug/kg 14 10 3.9E+00 7.8E+00 3.5E-01 7.0E-01 3.1E-01 4.0E-01 3.0E+06 2.6E-06 NSV NSV 2.6E-06 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Fluorene 86-73-7 ug/kg 14 0 4.9E-01 6.8E-01 3.0E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 14 4 1.8E+00 3.6E+00 1.1E+00 2.2E+00 4.8E-01 6.5E-01 2.9E+03 1.2E-03 NSV NSV 1.2E-03 Yes No No NA Yes NA -- -- Adequate Adequate

Naphthalene 91-20-3 ug/kg 14 8 1.4E+00 2.8E+00 4.2E-01 8.4E-01 3.3E-01 4.4E-01 1.7E+04 1.6E-04 NSV NSV 1.6E-04 Yes No No NA Yes NA -- -- Adequate Adequate

Phenanthrene 85-01-8 ug/kg 14 14 6.3E+00 1.3E+01 5.0E-01 1.0E+00 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Pyrene 129-00-0 ug/kg 14 11 7.1E+00 1.4E+01 5.0E-01 1.0E+00 3.7E-01 4.1E-01 2.3E+06 6.2E-06 NSV NSV 6.2E-06 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 14 14 1.1E+01 2.2E+01 5.0E-01 1.0E+00 NSV NSV 2.9E+04 3.8E-04 3.8E-04 Yes No Yes Yes NA NA -- Adequate -- Adequate
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 14 14 1.2E+01 2.4E+01 1.8E+00 3.6E+00 NSV NSV 2.9E+04 4.1E-04 4.1E-04 Yes No Yes Yes NA NA -- Adequate -- Adequate
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 14 13 4.2E+01 8.4E+01 5.9E-01 1.2E+00 1.3E+00 1.3E+00 NSV NSV 1.1E+03 3.8E-02 3.8E-02 Yes No Yes Yes Yes NA -- Adequate -- Adequate
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 14 13 4.3E+01 8.6E+01 3.6E+00 7.2E+00 3.0E+00 3.0E+00 NSV NSV 1.1E+03 3.9E-02 3.9E-02 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Perchlorate 14797-73-0 ug/kg 14 0 2.1E+01 2.8E+02 8.2E+04 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Cyanide, Total 74-90-8 ug/kg 14 0 2.2E+02 4.7E+02 1.2E+03 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
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Table 4-7
PRI 13 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5
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RBESL 
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Lowest RBSL
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Datasets with ≥ 
60% Detects 
Adequacy

Datasets with < 
60% Detects 
Adequacy

Final Adequacy 
Determination

Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 14 14 1.7E-02 4.8E-01 1.1E-04 4.6E-01 7.2E-02 6.7E+00 1.2E-04 1.4E+02 8.5E-04 2.0E+01 2.0E-04 8.5E+01 1.4E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 14 14 1.7E-02 4.1E-01 4.1E-04 3.9E-01 7.2E-02 5.7E+00 1.2E-04 1.4E+02 8.5E-04 2.0E+01 2.0E-04 8.5E+01 1.4E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 14 14 3.3E-01 4.3E+01 8.7E-04 4.2E+01 NSV NSV 1.2E-04 2.8E+03 8.5E-04 3.9E+02 2.0E-04 1.7E+03 2.8E+03 Yes Yes Yes No NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 14 14 3.3E-01 3.3E+01 1.3E-02 3.2E+01 NSV NSV 1.2E-04 2.8E+03 8.5E-04 3.9E+02 2.0E-04 1.7E+03 2.8E+03 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total PCBs 1336-36-3 ug/kg 14 14 1.3E+01 8.9E+01 2.6E-01 7.2E+01 9.7E+02 9.1E-02 6.0E+01 2.2E-01 2.3E+01 5.7E-01 3.3E-01 3.9E+01 3.9E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Aluminum 7429-90-5 ug/kg 14 14 1.5E+07 1.4E+07 1.2E+06 1.1E+06 1.1E+08 1.3E-01 1.4E+07 1.1E+00 1.8E+07 8.3E-01 5.0E+03 3.0E+03 3.0E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Antimony 7440-36-0 ug/kg 14 13 1.1E+03 9.5E+02 2.3E+02 2.0E+02 5.7E+02 5.7E+02 1.1E+05 8.7E-03 6.4E+04 1.7E-02 2.0E+03 5.5E-01 2.7E+02 4.1E+00 4.1E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Arsenic 7440-38-2 ug/kg 14 14 2.0E+04 2.0E+04 6.5E+03 6.6E+03 3.0E+03 6.8E+00 9.8E+03 2.0E+00 8.2E+03 2.4E+00 1.8E+04 1.1E+00 6.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Barium 7440-39-3 ug/kg 14 14 4.6E+05 2.9E+05 1.9E+05 1.2E+05 2.2E+07 1.3E-02 2.0E+04 2.3E+01 2.0E+04 2.3E+01 3.3E+05 1.4E+00 2.3E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Beryllium 7440-41-7 ug/kg 14 14 6.6E+02 6.9E+02 5.7E+01 6.0E+01 2.3E+05 3.0E-03 NSV NSV NSV NSV 2.1E+04 3.1E-02 3.1E-02 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Cadmium 7440-43-9 ug/kg 14 6 1.8E+02 1.5E+02 9.1E+01 7.8E+01 1.1E+02 2.8E+02 9.8E+04 1.6E-03 9.9E+02 1.8E-01 1.2E+03 1.5E-01 3.6E+02 5.0E-01 5.0E-01 Yes No No NA Yes NA -- -- Adequate Adequate

Total Calcium 7440-70-2 ug/kg 14 14 8.8E+08 7.5E+08 1.2E+08 1.0E+08 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Chromium 7440-47-3 ug/kg 14 14 1.8E+04 1.7E+04 1.8E+03 1.7E+03 6.3E+03 2.8E+00 4.3E+04 4.1E-01 8.1E+04 2.2E-01 2.6E+04 6.9E-01 2.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Cobalt 7440-48-4 ug/kg 14 14 5.4E+03 5.3E+03 5.9E+02 5.8E+02 3.5E+04 1.5E-01 5.0E+04 1.1E-01 1.0E+04 5.4E-01 1.3E+04 4.2E-01 5.4E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Copper 7440-50-8 ug/kg 14 14 1.4E+04 1.2E+04 2.2E+03 2.0E+03 4.7E+06 2.7E-03 3.2E+04 4.4E-01 3.4E+04 4.1E-01 2.8E+04 5.0E-01 5.0E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Iron 7439-89-6 ug/kg 14 14 1.5E+07 1.5E+07 1.5E+06 1.5E+06 8.2E+07 1.8E-01 2.0E+07 7.5E-01 2.2E+08 6.8E-02 NSV NSV 7.5E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Lead 7439-92-1 ug/kg 14 14 1.8E+04 1.6E+04 6.3E+03 5.7E+03 8.0E+05 2.0E-02 3.6E+04 5.0E-01 4.7E+04 3.9E-01 1.1E+04 1.6E+00 1.6E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Magnesium 7439-95-4 ug/kg 14 14 4.6E+07 5.0E+07 9.9E+06 1.1E+07 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Manganese 7439-96-5 ug/kg 14 14 3.2E+05 3.9E+05 3.7E+04 4.5E+04 2.6E+06 1.5E-01 4.6E+05 7.0E-01 2.6E+05 1.2E+00 2.2E+05 1.5E+00 1.5E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Mercury 7439-97-6 ug/kg 14 6 2.1E+01 3.1E+01 1.1E+01 1.6E+01 8.0E+00 2.5E+01 3.5E+04 8.8E-04 1.8E+02 1.2E-01 1.5E+02 1.4E-01 5.1E-01 4.1E+01 4.1E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Molybdenum 7439-98-7 ug/kg 14 7 8.6E+02 6.7E+02 4.5E+02 3.5E+02 9.3E+01 3.6E+02 5.8E+05 1.2E-03 NSV NSV NSV NSV 2.0E+03 4.3E-01 4.3E-01 Yes No No NA Yes NA -- -- Adequate Adequate

Total Nickel 7440-02-0 ug/kg 14 14 1.5E+04 2.4E+04 1.5E+03 2.4E+03 2.2E+06 1.1E-02 2.3E+04 6.6E-01 2.1E+04 7.2E-01 3.8E+04 3.9E-01 7.2E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Potassium 7440-09-7 ug/kg 14 14 6.7E+06 6.7E+06 7.6E+05 7.6E+05 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Selenium 7782-49-2 ug/kg 14 7 4.6E+02 2.6E+02 2.5E+02 1.4E+02 1.8E+02 5.7E+02 5.8E+05 4.5E-04 1.0E+02 4.6E+00 1.0E+03 4.6E-01 5.2E+02 8.8E-01 4.6E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Silver 7440-22-4 ug/kg 14 0 5.3E+01 1.7E+02 5.8E+05 ND 5.0E+02 ND 1.0E+03 ND 4.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Total Sodium 7440-23-5 ug/kg 14 14 2.9E+07 1.5E+07 6.5E+06 3.3E+06 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Thallium 7440-28-0 ug/kg 14 0 8.9E+01 2.8E+02 1.2E+03 ND NSV NSV NSV NSV 1.0E+01 ND NA Yes ND No NA No X No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Total Vanadium 7440-62-2 ug/kg 14 14 3.5E+04 3.4E+04 5.1E+03 5.0E+03 5.8E+05 5.9E-02 NSV NSV 5.7E+04 6.1E-01 7.8E+03 4.5E+00 4.5E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Zinc 7440-66-6 ug/kg 14 14 8.0E+04 7.5E+04 1.7E+04 1.6E+04 3.5E+07 2.1E-03 1.2E+05 6.6E-01 1.5E+05 5.3E-01 4.6E+04 1.7E+00 1.7E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
1,1'-Biphenyl 92-52-4 ug/kg 14 0 1.8E+02 4.7E+02 2.0E+04 ND NSV NSV NSV NSV 6.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 14 0 2.8E+01 7.4E+01 3.5E+04 ND 1.3E+03 ND NSV NSV 2.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 14 0 8.7E+01 2.3E+02 2.5E+06 ND 1.3E+02 ND NSV NSV 2.0E+02 ND NA Yes ND No NA No 7% Yes -- Adequate Adequate

2,4,5-Trichlorophenol 95-95-4 ug/kg 14 0 8.8E+01 2.4E+02 8.2E+06 ND NSV NSV 3.0E+00 ND 4.0E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4,6-Trichlorophenol 88-06-2 ug/kg 14 0 4.7E+00 1.2E+01 8.2E+04 ND 2.1E+02 ND 6.0E+00 ND 4.0E+03 ND NA Yes ND No NA No 29% Yes -- Adequate Adequate
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 14 0 8.4E+01 2.2E+02 2.2E+04 ND NSV NSV NSV NSV 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dichlorophenol 120-83-2 ug/kg 14 0 9.5E+01 2.5E+02 2.5E+05 ND 8.2E+01 ND 2.1E-01 ND 8.8E+04 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dimethylphenol 105-67-9 ug/kg 14 0 1.8E+02 4.7E+02 1.6E+06 ND 3.0E+02 ND 1.8E+01 ND 1.0E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrophenol 51-28-5 ug/kg 14 0 2.3E+02 6.1E+02 1.6E+05 ND 6.2E+00 ND NSV NSV 6.1E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrotoluene 121-14-2 ug/kg 14 0 9.5E+01 2.5E+02 7.4E+03 ND 1.4E+01 ND 7.5E+02 ND 1.3E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,6-Dinitrotoluene 606-20-2 ug/kg 14 0 1.1E+02 2.8E+02 1.5E+03 ND 4.0E+01 ND 6.2E+02 ND 3.3E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chloronaphthalene 91-58-7 ug/kg 14 0 8.6E+01 2.3E+02 6.0E+06 ND 4.2E+02 ND NSV NSV 1.2E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chlorophenol 95-57-8 ug/kg 14 0 9.4E+01 2.5E+02 5.8E+05 ND 3.2E+01 ND 3.3E-01 ND 2.4E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Methylphenol 95-48-7 ug/kg 14 0 6.2E+01 1.6E+02 4.1E+06 ND 5.5E+01 ND 8.0E+00 ND 4.0E+04 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Nitroaniline 88-74-4 ug/kg 14 0 9.0E+01 2.4E+02 8.0E+05 ND NSV NSV NSV NSV 7.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitrophenol 88-75-5 ug/kg 14 0 8.7E+01 2.3E+02 NSV NSV NSV NSV NSV NSV 1.6E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3,3'-Dichlorobenzidine 91-94-1 ug/kg 14 0 1.0E+02 2.7E+02 5.1E+03 ND 1.3E+02 ND NSV NSV 6.5E+02 ND NA Yes ND No NA No 43% Yes -- Adequate Adequate
3-Nitroaniline 99-09-2 ug/kg 14 0 1.8E+02 4.7E+02 NSV NSV NSV NSV NSV NSV 3.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 14 0 8.6E+01 2.3E+02 6.6E+03 ND 1.0E+02 ND NSV NSV 1.4E+02 ND NA Yes ND No NA No 50% Yes -- Adequate Adequate
4-Bromophenyl-phenylether 101-55-3 ug/kg 14 0 9.1E+01 2.4E+02 NSV NSV 1.6E+03 ND NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloro-3-methylphenol 59-50-7 ug/kg 14 0 9.8E+01 2.6E+02 8.2E+06 ND 3.9E+02 ND NSV NSV 8.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloroaniline 106-47-8 ug/kg 14 0 6.2E+01 1.6E+02 1.1E+04 ND 1.5E+02 ND NSV NSV 1.1E+03 ND NA Yes ND No NA No 7% Yes -- Adequate Adequate

Freshwater 
Sediment 

RBESL
(ug/kg)

HHSR

HHRA 
Screening 

Benchmark
(µg/kg)

Soil ESR
Soil RBESL

(ug/kg)

Saltwater 
Sediment 

ESR

Saltwater 
Sediment 

RBESL
(ug/kg)

Freshwater 
Sediment 

ESR

Maximum 
Detection 

Limit

Minimum 
Detection Limit

Corrected 
Minimum 
Detection 

(µg/kg)

Minimum 
Detection 

(µg/kg)

Corrected 
Maximum 
Detection 

(µg/kg)

Chemical Name
Maximum 
Detection 

(µg/kg)

Number of 
Detections

Number of 
Samples

UnitsCAS #

Page 1 of 2



Table 4-7
PRI 13 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Maximum 
Screening 

Ratio

RBSL or 
RBESL 

available?

Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean ≤ 
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Percentile?

Maximum DL 
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RBSL
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Datasets with ≥ 
60% Detects 
Adequacy

Datasets with < 
60% Detects 
Adequacy

Final Adequacy 
Determination
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4-Chlorophenyl-phenylether 7005-72-3 ug/kg 14 0 9.9E+01 2.6E+02 NSV NSV NSV NSV NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3 & 4 Methylphenol 15831-10-4 ug/kg 14 0 3.5E+02 9.4E+02 8.2E+06 ND 2.0E+01 ND 1.0E+02 ND 1.6E+05 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Nitroaniline 100-01-6 ug/kg 14 0 9.4E+01 2.5E+02 1.1E+05 ND NSV NSV NSV NSV 2.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Nitrophenol 100-02-7 ug/kg 14 0 3.0E+02 7.9E+02 NSV NSV 1.3E+01 ND NSV NSV 5.1E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Acetophenone 98-86-2 ug/kg 14 0 2.7E+01 7.1E+01 1.2E+07 ND NSV NSV NSV NSV 3.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzaldehyde 100-52-7 ug/kg 14 0 1.8E+02 4.7E+02 1.2E+07 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate

Benzylbutylphthalate 85-68-7 ug/kg 14 0 1.0E+02 2.7E+02 1.2E+06 ND 2.0E+03 ND 6.3E+01 ND 2.4E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Bis(2-chloroethoxy)methane 111-91-1 ug/kg 14 0 9.4E+01 2.5E+02 2.5E+05 ND NSV NSV NSV NSV 3.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
bis(2-Chloroethyl) ether 111-44-4 ug/kg 14 0 8.6E+01 2.3E+02 1.0E+03 ND 3.5E+03 ND NSV NSV 2.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 14 0 1.0E+02 2.8E+02 1.6E+05 ND 1.8E+02 ND 1.8E+02 ND 9.3E+02 ND NA Yes ND No NA No 7% Yes -- Adequate Adequate

Carbazole 86-74-8 ug/kg 14 0 1.0E+02 2.7E+02 NSV NSV NSV NSV NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dibenzofuran 132-64-9 ug/kg 14 0 9.2E+01 2.4E+02 1.0E+05 ND 4.5E+02 ND 1.1E+02 ND NSV NSV NA Yes ND No NA No 43% Yes -- Adequate Adequate

Diethyl phthalate 84-66-2 ug/kg 14 0 9.6E+01 2.6E+02 6.6E+07 ND 3.0E+02 ND 6.0E+00 ND 2.5E+04 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dimethylphthalate 131-11-3 ug/kg 14 0 9.3E+01 2.5E+02 NSV NSV NSV NSV 6.0E+00 ND 2.0E+05 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Di-n-butylphthalate 84-74-2 ug/kg 14 0 1.0E+02 2.8E+02 8.2E+06 ND 1.1E+03 ND NSV NSV 1.5E+02 ND NA Yes ND No NA No 7% Yes -- Adequate Adequate
Di-n-octylphthalate 117-84-0 ug/kg 14 0 1.0E+02 2.8E+02 8.2E+05 ND 4.1E+04 ND 5.8E+02 ND 7.1E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorobenzene 118-74-1 ug/kg 14 3 3.2E+01 4.5E+01 3.1E+00 6.1E+00 2.4E+00 6.2E+00 9.6E+02 4.7E-02 2.0E+01 1.6E+00 6.0E+00 5.3E+00 2.0E+02 1.6E-01 5.3E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Hexachlorobutadiene 87-68-3 ug/kg 14 0 3.9E+00 1.0E+01 5.3E+03 ND 2.7E+01 ND 1.3E+00 ND 4.0E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Hexachlorocyclopentadiene 77-47-4 ug/kg 14 0 6.6E+01 1.8E+02 7.5E+02 ND 2.0E+02 ND 2.7E+01 ND 1.0E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Hexachloroethane 67-72-1 ug/kg 14 0 8.6E+01 2.3E+02 8.0E+03 ND 5.8E+02 ND 7.3E+01 ND 6.0E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Isophorone 78-59-1 ug/kg 14 0 9.9E+01 2.6E+02 2.4E+06 ND 4.3E+02 ND NSV NSV 1.4E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Nitrobenzene 98-95-3 ug/kg 14 0 8.1E+01 2.2E+02 2.2E+04 ND 1.5E+02 ND 2.1E+01 ND 1.3E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitrosodimethylamine 62-75-9 ug/kg 14 0 1.0E+02 2.7E+02 3.4E+01 ND NSV NSV NSV NSV 3.2E-02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitroso-di-n-propylamine 621-64-7 ug/kg 14 0 9.0E+01 2.4E+02 3.3E+02 ND NSV NSV NSV NSV 5.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

N-Nitrosodiphenylamine 86-30-6 ug/kg 14 0 9.2E+01 2.4E+02 4.7E+05 ND NSV NSV 2.8E+01 ND 5.5E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Pentachlorophenol 87-86-5 ug/kg 14 0 2.6E+01 6.8E+01 4.0E+03 ND 7.0E+03 ND 1.7E+01 ND 2.1E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Phenol 108-95-2 ug/kg 14 0 8.8E+01 2.4E+02 2.5E+07 ND 4.9E+01 ND 1.3E+02 ND 3.0E+04 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Methylnaphthalene 91-57-6 ug/kg 14 0 4.3E-01 1.2E+00 3.0E+05 ND 2.0E+01 ND 7.0E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acenaphthene 83-32-9 ug/kg 14 0 4.7E-01 1.3E+00 4.5E+06 ND 6.7E+00 ND 1.6E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acenaphthylene 208-96-8 ug/kg 14 0 3.3E-01 9.3E-01 NSV NSV 5.9E+00 ND 4.4E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Anthracene 120-12-7 ug/kg 14 1 6.3E-01 1.3E+00 6.3E-01 1.3E+00 4.0E-01 1.1E+00 2.3E+07 5.5E-08 5.7E+01 1.1E-02 8.5E+01 7.4E-03 NSV NSV 1.1E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(a)anthracene 56-55-3 ug/kg 14 0 3.0E-01 8.5E-01 2.9E+03 ND 1.1E+02 ND 2.6E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(a)pyrene 50-32-8 ug/kg 14 0 4.0E-01 1.1E+00 2.9E+02 ND 1.5E+02 ND 4.3E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(b)fluoranthene 205-99-2 ug/kg 14 0 5.1E-01 1.4E+00 2.9E+03 ND 3.7E+01 ND 1.8E+03 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(g,h,i)perylene 191-24-2 ug/kg 14 0 1.0E+00 2.8E+00 NSV NSV 1.7E+02 ND 6.7E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(k)fluoranthene 207-08-9 ug/kg 14 0 7.6E-01 2.1E+00 2.9E+04 ND 3.7E+01 ND 2.4E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chrysene 218-01-9 ug/kg 14 4 1.0E+00 2.0E+00 4.0E-01 8.0E-01 3.5E-01 9.7E-01 2.9E+05 6.9E-06 1.7E+02 5.9E-03 3.8E+02 2.6E-03 NSV NSV 5.9E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Dibenzo(a,h)anthracene 53-70-3 ug/kg 14 0 1.2E+00 3.4E+00 2.9E+02 ND 3.3E+01 ND 6.3E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Fluoranthene 206-44-0 ug/kg 14 4 1.8E+00 3.6E+00 3.5E-01 7.0E-01 2.9E-01 8.2E-01 3.0E+06 1.2E-06 4.2E+02 4.3E-03 6.0E+02 3.0E-03 NSV NSV 4.3E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Fluorene 86-73-7 ug/kg 14 0 4.9E-01 1.4E+00 3.0E+06 ND 7.7E+01 ND 1.9E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 14 1 5.3E-01 1.1E+00 5.3E-01 1.1E+00 4.8E-01 1.3E+00 2.9E+03 3.7E-04 3.0E+01 1.8E-02 6.0E+02 8.8E-04 NSV NSV 1.8E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Naphthalene 91-20-3 ug/kg 14 2 5.3E-01 1.1E+00 4.5E-01 9.0E-01 3.1E-01 8.6E-01 1.7E+04 6.2E-05 1.8E+02 2.9E-03 1.6E+02 3.3E-03 NSV NSV 3.3E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Phenanthrene 85-01-8 ug/kg 14 12 2.1E+00 4.2E+00 4.1E-01 8.2E-01 4.3E-01 9.8E-01 NSV NSV 2.0E+02 1.1E-02 2.4E+02 8.8E-03 NSV NSV 1.1E-02 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Pyrene 129-00-0 ug/kg 14 3 1.4E+00 2.8E+00 5.8E-01 1.2E+00 3.5E-01 9.8E-01 2.3E+06 1.2E-06 2.0E+02 7.0E-03 6.7E+02 2.1E-03 NSV NSV 7.0E-03 Yes No No NA Yes NA -- -- Adequate Adequate

Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 14 12 3.2E+00 6.4E+00 4.1E-01 8.2E-01 6.0E-01 1.4E+00 NSV NSV NSV NSV NSV NSV 2.9E+04 1.1E-04 1.1E-04 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 14 12 4.1E+00 8.2E+00 1.6E+00 3.2E+00 1.7E+00 3.9E+00 NSV NSV NSV NSV NSV NSV 2.9E+04 1.4E-04 1.4E-04 Yes No Yes Yes Yes NA -- Adequate -- Adequate
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 14 4 4.7E+00 9.4E+00 7.5E-01 1.5E+00 1.2E+00 3.4E+00 NSV NSV NSV NSV NSV NSV 1.1E+03 4.3E-03 4.3E-03 Yes No No NA Yes NA -- -- Adequate Adequate
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 14 4 7.0E+00 1.4E+01 3.4E+00 6.8E+00 2.8E+00 7.9E+00 NSV NSV NSV NSV NSV NSV 1.1E+03 6.4E-03 6.4E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Perchlorate 14797-73-0 ug/kg 14 0 2.0E+01 5.7E+01 8.2E+04 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate

Cyanide, Total 74-90-8 ug/kg 14 0 2.1E+02 6.0E+02 1.2E+03 ND 1.2E+02 ND 2.3E+03 ND 1.3E+03 ND NA Yes ND No NA No NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation
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Table 4-8
PRI 14 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Maximum 
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available?

Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean ≤ 
80th 

Percentile?

Maximum DL 
≤ Lowest 

RBSL

Percent 
Exceedances 
of Undiluted 

Samples

DL in ≥ 50% 
undiluted 

samples ≤ Lowest 
RBSL or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with < 
60% Detects 
Adequacy

Final Adequacy 
Determination

Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 19 19 9.1E-01 1.5E+00 5.6E-04 4.6E-01 7.2E-02 2.1E+01 1.2E-04 7.6E+03 8.5E-04 1.1E+03 2.0E-04 4.6E+03 7.6E+03 Yes Yes Yes No NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 19 19 9.1E-01 1.4E+00 7.1E-04 3.9E-01 7.2E-02 2.0E+01 1.2E-04 7.6E+03 8.5E-04 1.1E+03 2.0E-04 4.6E+03 7.6E+03 Yes Yes Yes No NA NA -- Adequate -- Adequate
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 19 19 9.8E+01 1.7E+02 1.2E-03 4.2E+01 NSV NSV 1.2E-04 8.2E+05 8.5E-04 1.2E+05 2.0E-04 4.9E+05 8.2E+05 Yes Yes Yes No NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 19 19 9.8E+01 1.6E+02 1.4E-02 3.2E+01 NSV NSV 1.2E-04 8.2E+05 8.5E-04 1.2E+05 2.0E-04 4.9E+05 8.2E+05 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total PCBs 1336-36-3 ug/kg 19 19 7.6E+02 1.0E+03 5.6E-01 7.3E+01 9.7E+02 1.1E+00 6.0E+01 1.3E+01 2.3E+01 3.3E+01 3.3E-01 2.3E+03 2.3E+03 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total Aluminum 7429-90-5 ug/kg 19 19 1.7E+07 1.6E+07 6.3E+05 6.0E+05 1.1E+08 1.5E-01 1.4E+07 1.2E+00 1.8E+07 9.4E-01 5.0E+03 3.4E+03 3.4E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Antimony 7440-36-0 ug/kg 19 16 1.3E+03 1.1E+03 2.8E+02 2.4E+02 1.3E+02 1.3E+03 1.1E+05 1.0E-02 6.4E+04 2.0E-02 2.0E+03 6.5E-01 2.7E+02 4.8E+00 4.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Arsenic 7440-38-2 ug/kg 19 19 1.9E+04 1.9E+04 1.6E+03 1.6E+03 3.0E+03 6.5E+00 9.8E+03 1.9E+00 8.2E+03 2.3E+00 1.8E+04 1.1E+00 6.5E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Barium 7440-39-3 ug/kg 19 19 4.9E+05 3.0E+05 1.7E+04 1.1E+04 2.2E+07 1.4E-02 2.0E+04 2.5E+01 2.0E+04 2.5E+01 3.3E+05 1.5E+00 2.5E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Beryllium 7440-41-7 ug/kg 19 19 7.1E+02 7.5E+02 3.5E+01 3.7E+01 2.3E+05 3.2E-03 NSV NSV NSV NSV 2.1E+04 3.4E-02 3.4E-02 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Cadmium 7440-43-9 ug/kg 19 11 3.7E+02 3.2E+02 8.6E+01 7.4E+01 6.7E+01 6.3E+02 9.8E+04 3.2E-03 9.9E+02 3.7E-01 1.2E+03 3.1E-01 3.6E+02 1.0E+00 1.0E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Calcium 7440-70-2 ug/kg 19 19 2.8E+08 2.4E+08 5.2E+07 4.4E+07 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Chromium 7440-47-3 ug/kg 19 19 1.8E+04 1.7E+04 9.9E+02 9.6E+02 6.3E+03 2.8E+00 4.3E+04 4.1E-01 8.1E+04 2.2E-01 2.6E+04 6.9E-01 2.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Cobalt 7440-48-4 ug/kg 19 19 6.3E+03 6.2E+03 3.0E+02 3.0E+02 3.5E+04 1.8E-01 5.0E+04 1.3E-01 1.0E+04 6.3E-01 1.3E+04 4.8E-01 6.3E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Copper 7440-50-8 ug/kg 19 19 1.4E+04 1.2E+04 1.3E+03 1.2E+03 4.7E+06 2.7E-03 3.2E+04 4.4E-01 3.4E+04 4.1E-01 2.8E+04 5.0E-01 5.0E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Iron 7439-89-6 ug/kg 19 19 1.4E+07 1.4E+07 9.1E+05 9.0E+05 8.2E+07 1.7E-01 2.0E+07 7.0E-01 2.2E+08 6.4E-02 NSV NSV 7.0E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Lead 7439-92-1 ug/kg 19 19 1.4E+04 1.3E+04 1.4E+03 1.3E+03 8.0E+05 1.6E-02 3.6E+04 3.9E-01 4.7E+04 3.0E-01 1.1E+04 1.3E+00 1.3E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Magnesium 7439-95-4 ug/kg 19 19 5.6E+07 6.0E+07 8.1E+06 8.7E+06 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Manganese 7439-96-5 ug/kg 19 19 4.7E+05 5.8E+05 2.8E+04 3.4E+04 2.6E+06 2.2E-01 4.6E+05 1.0E+00 2.6E+05 1.8E+00 2.2E+05 2.1E+00 2.1E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Mercury 7439-97-6 ug/kg 19 7 5.4E+01 7.9E+01 1.2E+01 1.8E+01 8.7E+00 1.6E+01 3.5E+04 2.3E-03 1.8E+02 3.0E-01 1.5E+02 3.6E-01 5.1E-01 1.1E+02 1.1E+02 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Molybdenum 7439-98-7 ug/kg 19 15 2.2E+04 1.7E+04 1.1E+02 8.6E+01 4.2E+01 3.2E+02 5.8E+05 3.0E-02 NSV NSV NSV NSV 2.0E+03 1.1E+01 1.1E+01 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total Nickel 7440-02-0 ug/kg 19 19 1.6E+04 2.5E+04 7.9E+02 1.2E+03 2.2E+06 1.1E-02 2.3E+04 7.0E-01 2.1E+04 7.7E-01 3.8E+04 4.2E-01 7.7E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Potassium 7440-09-7 ug/kg 19 19 9.1E+06 9.1E+06 6.5E+05 6.5E+05 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Selenium 7782-49-2 ug/kg 19 8 7.2E+02 4.1E+02 2.2E+02 1.3E+02 1.3E+02 1.3E+03 5.8E+05 7.1E-04 1.0E+02 7.2E+00 1.0E+03 7.2E-01 5.2E+02 1.4E+00 7.2E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Silver 7440-22-4 ug/kg 19 3 9.4E+01 9.4E+01 4.3E+01 4.3E+01 4.0E+01 3.8E+02 5.8E+05 1.6E-04 5.0E+02 1.9E-01 1.0E+03 9.4E-02 4.2E+03 2.2E-02 1.9E-01 Yes No No NA Yes NA -- -- Adequate Adequate

Total Sodium 7440-23-5 ug/kg 19 19 2.2E+08 1.1E+08 3.3E+06 1.7E+06 NSV NSV NSV NSV NSV NSV NSV NSV NA No NA Yes No NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Thallium 7440-28-0 ug/kg 19 2 1.8E+02 1.8E+02 1.4E+02 1.4E+02 6.7E+01 6.3E+02 1.2E+03 1.5E-01 NSV NSV NSV NSV 1.0E+01 1.8E+01 1.8E+01 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Vanadium 7440-62-2 ug/kg 19 19 4.0E+04 3.9E+04 1.6E+03 1.6E+03 5.8E+05 6.7E-02 NSV NSV 5.7E+04 7.0E-01 7.8E+03 5.1E+00 5.1E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Zinc 7440-66-6 ug/kg 19 19 5.2E+04 4.9E+04 3.2E+03 3.0E+03 3.5E+07 1.4E-03 1.2E+05 4.3E-01 1.5E+05 3.5E-01 4.6E+04 1.1E+00 1.1E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
1,1'-Biphenyl 92-52-4 ug/kg 19 0 1.7E+02 2.1E+03 2.0E+04 ND NSV NSV NSV NSV 6.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 19 0 2.6E+01 3.3E+02 3.5E+04 ND 1.3E+03 ND NSV NSV 2.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 19 0 8.3E+01 1.1E+03 2.5E+06 ND 1.3E+02 ND NSV NSV 2.0E+02 ND NA Yes ND No NA No 18% Yes -- Adequate Adequate

2,4-Dimethylphenol 105-67-9 ug/kg 19 0 1.7E+02 2.1E+03 1.6E+06 ND 3.0E+02 ND 1.8E+01 ND 1.0E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Methylphenol 95-48-7 ug/kg 19 0 5.9E+01 7.4E+02 4.1E+06 ND 5.5E+01 ND 8.0E+00 ND 4.0E+04 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Nitroaniline 88-74-4 ug/kg 19 0 8.5E+01 1.1E+03 8.0E+05 ND NSV NSV NSV NSV 7.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitrophenol 88-75-5 ug/kg 19 0 8.3E+01 1.0E+03 NSV NSV NSV NSV NSV NSV 1.6E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 19 0 8.0E+01 1.0E+03 2.2E+04 ND NSV NSV NSV NSV 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dinitrophenol 51-28-5 ug/kg 19 0 2.2E+02 2.7E+03 1.6E+05 ND 6.2E+00 ND NSV NSV 6.1E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,6-Dinitrotoluene 606-20-2 ug/kg 19 0 1.0E+02 1.3E+03 1.5E+03 ND 4.0E+01 ND 6.2E+02 ND 3.3E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrotoluene 121-14-2 ug/kg 19 0 9.0E+01 1.1E+03 7.4E+03 ND 1.4E+01 ND 7.5E+02 ND 1.3E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dichlorophenol 120-83-2 ug/kg 19 0 9.0E+01 1.1E+03 2.5E+05 ND 8.2E+01 ND 2.1E-01 ND 8.8E+04 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chloronaphthalene 91-58-7 ug/kg 19 0 8.2E+01 1.0E+03 6.0E+06 ND 4.2E+02 ND NSV NSV 1.2E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4,5-Trichlorophenol 95-95-4 ug/kg 19 0 8.4E+01 1.1E+03 8.2E+06 ND NSV NSV 3.0E+00 ND 4.0E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4,6-Trichlorophenol 88-06-2 ug/kg 18 0 4.5E+00 8.8E+00 8.2E+04 ND 2.1E+02 ND 6.0E+00 ND 4.0E+03 ND NA Yes ND No NA No 50% Yes -- Adequate Adequate
3-Nitroaniline 99-09-2 ug/kg 19 0 1.7E+02 2.1E+03 NSV NSV NSV NSV NSV NSV 3.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2-Chlorophenol 95-57-8 ug/kg 19 0 8.9E+01 1.1E+03 5.8E+05 ND 3.2E+01 ND 3.3E-01 ND 2.4E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Bromophenyl-phenylether 101-55-3 ug/kg 19 0 8.6E+01 1.1E+03 NSV NSV 1.6E+03 ND NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloro-3-methylphenol 59-50-7 ug/kg 19 0 9.3E+01 1.2E+03 8.2E+06 ND 3.9E+02 ND NSV NSV 8.0E+03 ND NA Yes ND No NA No 0% Yes -- Adequate Adequate
4-Chloroaniline 106-47-8 ug/kg 19 0 5.9E+01 7.4E+02 1.1E+04 ND 1.5E+02 ND NSV NSV 1.1E+03 ND NA Yes ND No NA No 0% Yes -- Adequate Adequate

4-Chlorophenyl-phenylether 7005-72-3 ug/kg 19 0 9.4E+01 1.2E+03 NSV NSV NSV NSV NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3 & 4 Methylphenol 15831-10-4 ug/kg 19 0 3.3E+02 4.2E+03 8.2E+06 ND 2.0E+01 ND 1.0E+02 ND 1.6E+05 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Nitroaniline 100-01-6 ug/kg 19 0 8.9E+01 1.1E+03 1.1E+05 ND NSV NSV NSV NSV 2.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Nitrophenol 100-02-7 ug/kg 19 0 2.8E+02 3.6E+03 NSV NSV 1.3E+01 ND NSV NSV 5.1E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3,3'-Dichlorobenzidine 91-94-1 ug/kg 19 0 9.5E+01 1.2E+03 5.1E+03 ND 1.3E+02 ND NSV NSV 6.5E+02 ND NA Yes ND No NA No 47% Yes -- Adequate Adequate
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Table 4-8
PRI 14 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah
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HHSR
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Saltwater 
Sediment 

RBESL
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Acetophenone 98-86-2 ug/kg 19 8 4.5E+02 9.0E+02 4.2E+01 8.4E+01 2.5E+01 3.1E+02 1.2E+07 7.5E-05 NSV NSV NSV NSV 3.0E+05 1.5E-03 1.5E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Benzaldehyde 100-52-7 ug/kg 19 0 1.7E+02 2.1E+03 1.2E+07 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-chloroethoxy)methane 111-91-1 ug/kg 19 0 8.9E+01 1.1E+03 2.5E+05 ND NSV NSV NSV NSV 3.0E+02 ND NA Yes ND No NA No 0% Yes -- Adequate Adequate
bis(2-Chloroethyl) ether 111-44-4 ug/kg 19 0 8.2E+01 1.0E+03 1.0E+03 ND 3.5E+03 ND NSV NSV 2.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 19 0 9.9E+01 1.3E+03 1.6E+05 ND 1.8E+02 ND 1.8E+02 ND 9.3E+02 ND NA Yes ND No NA No 6% Yes -- Adequate Adequate

4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 19 0 8.2E+01 1.0E+03 6.6E+03 ND 1.0E+02 ND NSV NSV 1.4E+02 ND NA Yes ND No NA No 53% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Carbazole 86-74-8 ug/kg 19 0 9.6E+01 1.2E+03 NSV NSV NSV NSV NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dibenzofuran 132-64-9 ug/kg 19 0 8.7E+01 1.1E+03 1.0E+05 ND 4.5E+02 ND 1.1E+02 ND NSV NSV NA Yes ND No NA No 47% Yes -- Adequate Adequate

Diethyl phthalate 84-66-2 ug/kg 19 0 9.1E+01 1.2E+03 6.6E+07 ND 3.0E+02 ND 6.0E+00 ND 2.5E+04 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dimethylphthalate 131-11-3 ug/kg 19 0 8.8E+01 1.1E+03 NSV NSV NSV NSV 6.0E+00 ND 2.0E+05 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Benzylbutylphthalate 85-68-7 ug/kg 19 0 9.6E+01 1.2E+03 1.2E+06 ND 2.0E+03 ND 6.3E+01 ND 2.4E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Di-n-octylphthalate 117-84-0 ug/kg 19 0 9.8E+01 1.2E+03 8.2E+05 ND 4.1E+04 ND 5.8E+02 ND 7.1E+05 ND NA Yes ND No NA No 0% Yes -- Adequate Adequate
Hexachlorobenzene 118-74-1 ug/kg 18 11 9.7E+03 1.3E+04 8.8E+00 1.4E+01 2.5E+00 4.4E+00 9.6E+02 1.4E+01 2.0E+01 4.9E+02 6.0E+00 1.6E+03 2.0E+02 4.9E+01 1.6E+03 Yes Yes Yes No NA NA -- Adequate -- Adequate
Di-n-butylphthalate 84-74-2 ug/kg 19 0 9.8E+01 1.2E+03 8.2E+06 ND 1.1E+03 ND NSV NSV 1.5E+02 ND NA Yes ND No NA No 12% Yes -- Adequate Adequate

Hexachlorobutadiene 87-68-3 ug/kg 18 0 3.7E+00 7.4E+00 5.3E+03 ND 2.7E+01 ND 1.3E+00 ND 4.0E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Hexachlorocyclopentadiene 77-47-4 ug/kg 19 0 6.3E+01 7.9E+02 7.5E+02 ND 2.0E+02 ND 2.7E+01 ND 1.0E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Isophorone 78-59-1 ug/kg 19 0 9.4E+01 1.2E+03 2.4E+06 ND 4.3E+02 ND NSV NSV 1.4E+05 ND NA Yes ND No NA No 0% Yes -- Adequate Adequate

Hexachloroethane 67-72-1 ug/kg 19 0 8.2E+01 1.0E+03 8.0E+03 ND 5.8E+02 ND 7.3E+01 ND 6.0E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitrosodimethylamine 62-75-9 ug/kg 18 0 9.7E+01 1.9E+02 3.4E+01 ND NSV NSV NSV NSV 3.2E-02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitroso-di-n-propylamine 621-64-7 ug/kg 19 0 8.5E+01 1.1E+03 3.3E+02 ND NSV NSV NSV NSV 5.4E+02 ND NA Yes ND No NA No 0% Yes -- Adequate Adequate

Nitrobenzene 98-95-3 ug/kg 19 0 7.7E+01 9.7E+02 2.2E+04 ND 1.5E+02 ND 2.1E+01 ND 1.3E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Pentachlorophenol 87-86-5 ug/kg 18 0 2.4E+01 4.8E+01 4.0E+03 ND 7.0E+03 ND 1.7E+01 ND 2.1E+03 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Phenol 108-95-2 ug/kg 19 1 1.7E+02 3.4E+02 1.7E+02 3.4E+02 8.4E+01 1.1E+03 2.5E+07 1.4E-05 4.9E+01 3.5E+00 1.3E+02 1.3E+00 3.0E+04 5.7E-03 3.5E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

N-Nitrosodiphenylamine 86-30-6 ug/kg 19 0 8.7E+01 1.1E+03 4.7E+05 ND NSV NSV 2.8E+01 ND 5.5E+02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Methylnaphthalene 91-57-6 ug/kg 19 6 2.0E+01 4.0E+01 7.7E-01 1.5E+00 4.2E-01 2.8E+00 3.0E+05 1.3E-04 2.0E+01 1.0E+00 7.0E+01 2.9E-01 NSV NSV 1.0E+00 Yes No No NA Yes NA -- -- Adequate Adequate
Acenaphthene 83-32-9 ug/kg 19 1 2.7E+01 5.4E+01 2.7E+01 5.4E+01 4.6E-01 3.1E+00 4.5E+06 1.2E-05 6.7E+00 4.0E+00 1.6E+01 1.7E+00 NSV NSV 4.0E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Acenaphthylene 208-96-8 ug/kg 19 1 1.1E+01 2.2E+01 1.1E+01 2.2E+01 3.2E-01 2.2E+00 NSV NSV 5.9E+00 1.9E+00 4.4E+01 2.5E-01 NSV NSV 1.9E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Anthracene 120-12-7 ug/kg 19 3 1.5E+00 3.0E+00 5.6E-01 1.1E+00 3.9E-01 2.6E+00 2.3E+07 1.3E-07 5.7E+01 2.6E-02 8.5E+01 1.8E-02 NSV NSV 2.6E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(a)anthracene 56-55-3 ug/kg 19 0 3.0E-01 2.0E+00 2.9E+03 ND 1.1E+02 ND 2.6E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(a)pyrene 50-32-8 ug/kg 19 0 3.9E-01 2.6E+00 2.9E+02 ND 1.5E+02 ND 4.3E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(b)fluoranthene 205-99-2 ug/kg 19 0 4.9E-01 3.3E+00 2.9E+03 ND 3.7E+01 ND 1.8E+03 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(g,h,i)perylene 191-24-2 ug/kg 19 0 9.8E-01 6.5E+00 NSV NSV 1.7E+02 ND 6.7E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(k)fluoranthene 207-08-9 ug/kg 19 0 7.4E-01 5.0E+00 2.9E+04 ND 3.7E+01 ND 2.4E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chrysene 218-01-9 ug/kg 19 4 1.0E+00 2.0E+00 3.9E-01 7.8E-01 3.4E-01 2.3E+00 2.9E+05 6.9E-06 1.7E+02 5.9E-03 3.8E+02 2.6E-03 NSV NSV 5.9E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Dibenzo(a,h)anthracene 53-70-3 ug/kg 19 0 1.2E+00 7.8E+00 2.9E+02 ND 3.3E+01 ND 6.3E+01 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Fluoranthene 206-44-0 ug/kg 19 5 5.8E-01 1.2E+00 4.0E-01 8.0E-01 2.9E-01 1.9E+00 3.0E+06 3.9E-07 4.2E+02 1.4E-03 6.0E+02 9.7E-04 NSV NSV 1.4E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Fluorene 86-73-7 ug/kg 19 1 1.0E+00 2.0E+00 1.0E+00 2.0E+00 4.8E-01 3.2E+00 3.0E+06 6.7E-07 7.7E+01 1.3E-02 1.9E+01 5.3E-02 NSV NSV 5.3E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 19 0 4.7E-01 3.1E+00 2.9E+03 ND 3.0E+01 ND 6.0E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Naphthalene 91-20-3 ug/kg 19 4 1.7E+00 3.4E+00 6.0E-01 1.2E+00 3.0E-01 9.0E+00 1.7E+04 2.0E-04 1.8E+02 9.4E-03 1.6E+02 1.1E-02 NSV NSV 1.1E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Phenanthrene 85-01-8 ug/kg 19 10 1.4E+01 2.8E+01 4.5E-01 9.0E-01 3.4E-01 2.3E+00 NSV NSV 2.0E+02 7.0E-02 2.4E+02 5.8E-02 NSV NSV 7.0E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Pyrene 129-00-0 ug/kg 19 2 5.7E-01 1.1E+00 5.1E-01 1.0E+00 3.4E-01 2.3E+00 2.3E+06 5.0E-07 2.0E+02 2.9E-03 6.7E+02 8.5E-04 NSV NSV 2.9E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 19 11 7.2E+01 1.4E+02 4.5E-01 9.0E-01 4.8E-01 9.0E+00 NSV NSV NSV NSV NSV NSV 2.9E+04 2.5E-03 2.5E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 19 11 7.3E+01 1.5E+02 1.8E+00 3.6E+00 1.4E+00 9.1E+00 NSV NSV NSV NSV NSV NSV 2.9E+04 2.5E-03 2.5E-03 Yes No No NA Yes NA -- -- Adequate Adequate
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 19 6 1.7E+00 3.4E+00 4.7E-01 9.4E-01 1.2E+00 7.8E+00 NSV NSV NSV NSV NSV NSV 1.1E+03 1.5E-03 1.5E-03 Yes No No NA Yes NA -- -- Adequate Adequate
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 19 6 6.1E+00 1.2E+01 3.5E+00 7.0E+00 2.8E+00 1.8E+01 NSV NSV NSV NSV NSV NSV 1.1E+03 5.5E-03 5.5E-03 Yes No No NA Yes NA -- -- Adequate Adequate
1,4-Dioxane 123-91-1 ug/kg 10 0 4.1E+01 8.6E+01 2.4E+04 ND 1.2E+02 ND 2.3E+03 ND 2.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1-Dichloroethane 75-34-3 ug/kg 10 0 3.1E-01 6.4E-01 1.6E+04 ND 5.8E-01 ND NSV NSV 2.0E+04 ND NA Yes ND No NA No 30% Yes -- Adequate Adequate
1,1-Dichloroethene 75-35-4 ug/kg 10 0 2.7E-01 5.7E-01 1.0E+05 ND 1.9E+01 ND NSV NSV 8.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dibromo-3-chloropropane 96-12-8 ug/kg 10 0 9.3E-01 1.9E+00 6.4E+01 ND NSV NSV NSV NSV 3.5E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dibromoethane 106-93-4 ug/kg 10 0 2.8E-01 5.9E-01 1.6E+02 ND NSV NSV NSV NSV 1.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichlorobenzene 95-50-1 ug/kg 10 0 6.8E-01 1.4E+00 9.3E+05 ND 2.9E+02 ND 1.3E+01 ND 3.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichloroethane 107-06-2 ug/kg 10 0 7.7E-01 1.6E+00 2.0E+03 ND 2.6E+02 ND NSV NSV 2.1E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
cis-1,2-Dichloroethene 156-59-2 ug/kg 10 0 9.4E-01 2.0E+00 2.3E+05 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
trans-1,2-Dichloroethene 156-60-5 ug/kg 10 0 4.0E-01 8.3E-01 2.3E+06 ND 6.5E+02 ND NSV NSV 7.8E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichloropropane 78-87-5 ug/kg 10 0 6.3E-01 1.3E+00 4.4E+03 ND 3.3E+02 ND NSV NSV 3.3E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,3-Dichlorobenzene 541-73-1 ug/kg 10 0 3.2E-01 6.6E-01 NSV NSV 1.3E+03 ND NSV NSV 3.8E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
cis-1,3-Dichloropropene 10061-01-5 ug/kg 10 0 6.8E-01 1.4E+00 8.2E+03 ND NSV NSV NSV NSV 4.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
trans-1,3-Dichloropropene 10061-02-6 ug/kg 10 0 7.9E-01 1.6E+00 8.2E+03 ND NSV NSV NSV NSV 4.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,4-Dichlorobenzene 106-46-7 ug/kg 10 0 8.2E-01 1.7E+00 1.1E+04 ND 3.2E+02 ND 1.1E+02 ND 5.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,1-Trichloroethane 71-55-6 ug/kg 10 0 3.8E-01 7.9E-01 3.6E+06 ND 2.1E+02 ND NSV NSV 3.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,2-Trichloroethane 79-00-5 ug/kg 10 0 4.6E-01 9.7E-01 6.3E+02 ND 5.2E+02 ND NSV NSV 2.9E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 76-13-1 ug/kg 10 0 8.8E-01 1.8E+00 1.7E+07 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
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Table 4-8
PRI 14 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5
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Determination
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1,2,3-Trichlorobenzene 87-61-6 ug/kg 10 0 7.9E-01 1.6E+00 9.3E+04 ND NSV NSV NSV NSV 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4-Trichlorobenzene 120-82-1 ug/kg 10 0 7.9E-01 1.6E+00 2.6E+04 ND 5.1E+03 ND 4.8E+00 ND 1.1E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,1,2,2-Tetrachloroethane 79-34-5 ug/kg 10 0 7.2E-01 1.5E+00 2.7E+03 ND 8.5E+02 ND NSV NSV 1.3E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Butanone 78-93-3 ug/kg 10 7 2.4E+01 2.4E+01 5.9E+00 5.9E+00 1.6E+00 2.9E+00 1.9E+07 1.3E-06 4.2E+01 5.7E-01 NSV NSV 9.0E+04 2.7E-04 5.7E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate
2-Hexanone 591-78-6 ug/kg 10 1 1.1E+00 1.1E+00 1.1E+00 1.1E+00 7.8E-01 1.6E+00 1.3E+05 8.5E-06 5.8E+01 1.9E-02 NSV NSV 1.3E+04 8.7E-05 1.9E-02 Yes No No NA Yes NA -- -- Adequate Adequate
4-Methyl-2-pentanone 108-10-1 ug/kg 10 1 1.5E+00 1.5E+00 1.5E+00 1.5E+00 9.7E-01 2.0E+00 5.6E+06 2.7E-07 2.5E+01 6.0E-02 NSV NSV 4.4E+05 3.4E-06 6.0E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Acetone 67-64-1 ug/kg 10 10 7.3E+01 7.3E+01 7.3E+00 7.3E+00 6.7E+07 1.1E-06 9.9E+00 7.4E+00 8.0E+02 9.1E-02 2.5E+03 2.9E-02 7.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Benzene 71-43-2 ug/kg 10 0 2.7E-01 5.7E-01 5.1E+03 ND 1.4E+02 ND NSV NSV 2.6E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bromochloromethane 74-97-5 ug/kg 10 0 9.9E-01 2.1E+00 6.3E+04 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bromodichloromethane 75-27-4 ug/kg 10 0 5.6E-01 1.2E+00 1.3E+03 ND NSV NSV NSV NSV 5.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bromoform 75-25-2 ug/kg 10 0 4.2E-01 8.8E-01 8.6E+04 ND 4.9E+02 ND NSV NSV 1.6E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bromomethane 74-83-9 ug/kg 10 0 9.1E-01 1.9E+00 3.0E+03 ND 1.4E+00 ND NSV NSV 2.4E+02 ND NA Yes ND No NA No 50% Yes -- Adequate Adequate
Carbon disulfide 75-15-0 ug/kg 10 9 5.0E+00 5.0E+00 1.4E+00 1.4E+00 6.0E-01 6.0E-01 3.5E+05 1.4E-05 2.4E+01 2.1E-01 NSV NSV 9.4E+01 5.3E-02 2.1E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Carbon tetrachloride 56-23-5 ug/kg 10 0 5.6E-01 1.2E+00 2.9E+03 ND 1.5E+03 ND NSV NSV 3.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chlorobenzene 108-90-7 ug/kg 10 0 3.1E-01 6.4E-01 1.3E+05 ND 2.9E+02 ND NSV NSV 1.3E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Cyclohexane 110-82-7 ug/kg 10 0 2.8E+00 5.8E+00 2.7E+06 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dibromochloromethane 124-48-1 ug/kg 10 0 2.2E-01 4.6E-01 3.3E+03 ND NSV NSV NSV NSV 2.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chloroethane 75-00-3 ug/kg 10 0 4.7E-01 9.9E-01 5.7E+06 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Chloroform 67-66-3 ug/kg 10 2 1.1E+00 1.1E+00 7.0E-01 7.0E-01 2.7E-01 5.7E-01 1.4E+03 7.9E-04 5.9E+01 1.9E-02 3.8E+02 2.9E-03 1.2E+03 9.2E-04 1.9E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Chloromethane 74-87-3 ug/kg 10 0 5.3E-01 1.1E+00 4.6E+04 ND NSV NSV NSV NSV 1.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dichlorodifluoromethane (Freon-12) 75-71-8 ug/kg 10 0 9.4E-01 2.0E+00 3.7E+04 ND NSV NSV NSV NSV 4.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Ethyl benzene 100-41-4 ug/kg 10 0 3.6E-01 7.5E-01 2.5E+04 ND 1.8E+02 ND 4.0E+00 ND 5.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Isopropylbenzene 98-82-8 ug/kg 10 0 5.5E-01 1.1E+00 9.9E+05 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Methyl tertbutyl ether (MTBE) 1634-04-4 ug/kg 10 0 6.3E-01 1.3E+00 2.1E+05 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dichloromethane (Methylene chloride) 75-09-2 ug/kg 10 0 8.9E-01 1.8E+00 3.2E+05 ND 1.6E+02 ND NSV NSV 4.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Styrene 100-42-5 ug/kg 10 0 3.3E-01 6.8E-01 3.5E+06 ND 2.5E+02 ND NSV NSV 4.7E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Tetrachloroethene 127-18-4 ug/kg 10 0 6.4E-01 1.3E+00 3.9E+04 ND 9.9E+02 ND 5.7E+01 ND 9.9E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Toluene 108-88-3 ug/kg 10 0 6.4E-01 1.3E+00 4.7E+06 ND 1.2E+03 ND NSV NSV 5.5E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Trichloroethene 79-01-6 ug/kg 10 0 6.3E-01 1.3E+00 1.9E+03 ND 1.1E+02 ND NSV NSV 1.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Trichlorofluoromethane (Freon-11) 75-69-4 ug/kg 10 0 3.6E-01 7.5E-01 3.1E+05 ND NSV NSV NSV NSV 1.6E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Vinyl chloride 75-01-4 ug/kg 10 0 3.8E-01 7.9E-01 1.7E+03 ND 2.0E+02 ND 1.7E+03 ND 6.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
o-Xylene 95-47-6 ug/kg 10 0 3.5E-01 7.2E-01 2.8E+05 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
m,p Xylenes 179601-23-1 ug/kg 10 0 8.5E-01 1.8E+00 2.4E+05 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Perchlorate 14797-73-0 ug/kg 18 0 2.0E+01 2.6E+02 8.2E+04 ND NSV NSV NSV NSV NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Cyanide, Total 74-90-8 ug/kg 19 2 7.9E+02 7.9E+02 3.3E+02 3.3E+02 2.2E+02 4.0E+02 1.2E+03 6.6E-01 1.2E+02 6.6E+00 2.3E+03 3.4E-01 1.3E+03 6.1E-01 6.6E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
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Table 4-9
PRI 15 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah
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Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 15 15 5.2E-03 7.5E-05 7.2E-02 7.2E-02 2.0E-04 2.6E+01 2.6E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 15 15 5.5E-03 2.3E-04 7.2E-02 7.6E-02 2.0E-04 2.8E+01 2.8E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 15 15 3.6E-01 1.3E-04 NSV NSV 2.0E-04 1.8E+03 1.8E+03 Yes Yes Yes No NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 15 15 4.4E-01 1.2E-02 NSV NSV 2.0E-04 2.2E+03 2.2E+03 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total PCBs 1336-36-3 ug/kg 15 15 2.4E+01 3.2E-01 9.7E+02 2.5E-02 3.3E-01 7.3E+01 7.3E+01 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total Aluminum 7429-90-5 ug/kg 15 15 1.5E+07 4.8E+06 1.1E+08 1.4E-01 5.0E+03 3.0E+03 3.0E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Antimony 7440-36-0 ug/kg 15 13 4.2E+02 2.3E+02 2.1E+02 2.3E+02 1.1E+05 3.8E-03 2.7E+02 1.6E+00 1.6E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Arsenic 7440-38-2 ug/kg 15 15 6.8E+03 3.0E+03 3.0E+03 2.3E+00 1.8E+04 3.8E-01 2.3E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Barium 7440-39-3 ug/kg 15 15 4.2E+05 7.4E+04 2.2E+07 1.9E-02 3.3E+05 1.3E+00 1.3E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Beryllium 7440-41-7 ug/kg 15 15 6.1E+02 2.1E+02 2.3E+05 2.7E-03 2.1E+04 2.9E-02 2.9E-02 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Cadmium 7440-43-9 ug/kg 15 15 5.1E+02 1.8E+02 9.8E+04 5.2E-03 3.6E+02 1.4E+00 1.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Calcium 7440-70-2 ug/kg 15 15 2.0E+08 2.5E+07
NSV

NSV
NSV

NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Chromium 7440-47-3 ug/kg 15 15 1.7E+04 5.5E+03 6.3E+03 2.7E+00 2.6E+04 6.5E-01 2.7E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Cobalt 7440-48-4 ug/kg 15 15 5.4E+03 1.8E+03 3.5E+04 1.5E-01 1.3E+04 4.2E-01 4.2E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Copper 7440-50-8 ug/kg 15 15 2.1E+04 7.4E+03 4.7E+06 4.5E-03 2.8E+04 7.5E-01 7.5E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Iron 7439-89-6 ug/kg 15 15 1.3E+07 4.6E+06 8.2E+07 1.6E-01 NSV NSV 1.6E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Lead 7439-92-1 ug/kg 15 15 2.2E+04 8.9E+03 8.0E+05 2.8E-02 1.1E+04 2.0E+00 2.0E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Magnesium 7439-95-4 ug/kg 15 15 3.2E+07 6.8E+06
NSV

NSV
NSV

NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Manganese 7439-96-5 ug/kg 15 15 5.5E+05 1.6E+05 2.6E+06 2.1E-01 2.2E+05 2.5E+00 2.5E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Mercury 7439-97-6 ug/kg 15 13 4.1E+01 8.8E+00 8.5E+00 8.9E+00 3.5E+04 1.2E-03 5.1E-01 8.0E+01 8.0E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Molybdenum 7439-98-7 ug/kg 15 15 1.4E+03 1.6E+02 5.8E+05 2.4E-03 2.0E+03 7.0E-01 7.0E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Nickel 7440-02-0 ug/kg 15 15 1.4E+04 4.4E+03 2.2E+06 6.4E-03 3.8E+04 3.7E-01 3.7E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Potassium 7440-09-7 ug/kg 15 15 6.4E+06 1.7E+06
NSV

NSV
NSV

NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Selenium 7782-49-2 ug/kg 15 11 3.9E+02 2.5E+02 2.1E+02 2.3E+02 5.8E+05 6.7E-04 5.2E+02 7.5E-01 7.5E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Total Silver 7440-22-4 ug/kg 15 6 8.5E+01 5.9E+01 6.4E+01 7.0E+01 5.8E+05 1.5E-04 4.2E+03 2.0E-02 2.0E-02 Yes No No NA Yes NA -- -- Adequate Adequate

Total Sodium 7440-23-5 ug/kg 15 15 1.6E+07 2.8E+05
NSV

NSV
NSV

NSV NA No NA Yes No NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Thallium 7440-28-0 ug/kg 15 4 1.3E+02 1.1E+02 1.0E+02 1.2E+02 1.2E+03 1.1E-01 1.0E+01 1.3E+01 1.3E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Vanadium 7440-62-2 ug/kg 15 15 2.3E+04 9.7E+03
5.8E+05

4.0E-02
7.8E+03

2.9E+00 2.9E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Zinc 7440-66-6 ug/kg 15 15 6.3E+04 2.2E+04 3.5E+07 1.8E-03 4.6E+04 1.4E+00 1.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
1,1'-Biphenyl 92-52-4 ug/kg 15 0 1.6E+02 1.9E+02 2.0E+04 ND 6.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 15 0 2.5E+01 3.1E+01 3.5E+04 ND 2.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dimethylphenol 105-67-9 ug/kg 15 0 1.6E+02 2.0E+02
1.6E+06

ND
1.0E+01

ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chlorophenol 95-57-8 ug/kg 15 0 8.6E+01 1.0E+02 5.8E+05 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylphenol 95-48-7 ug/kg 15 0 5.7E+01 6.8E+01 4.1E+06 ND 4.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitroaniline 88-74-4 ug/kg 15 0 8.2E+01 9.9E+01 8.0E+05 ND 7.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitrophenol 88-75-5 ug/kg 15 0 8.0E+01 9.6E+01 NSV NSV 1.6E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 15 0 7.7E+01 9.3E+01 2.2E+04 ND 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dinitrophenol 51-28-5 ug/kg 15 0 2.1E+02 2.5E+02
1.6E+05

ND
6.1E+01

ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,6-Dinitrotoluene 606-20-2 ug/kg 15 0 9.7E+01 1.2E+02
1.5E+03

ND
3.3E+01

ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrotoluene 121-14-2 ug/kg 15 0 8.7E+01 1.0E+02 7.4E+03 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4-Dichlorophenol 120-83-2 ug/kg 15 0 8.7E+01 1.0E+02 2.5E+05 ND 8.8E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2-Chloronaphthalene 91-58-7 ug/kg 15 0 7.9E+01 9.5E+01
6.0E+06

ND
1.2E+01

ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4,5-Trichlorophenol 95-95-4 ug/kg 15 0 8.1E+01 9.7E+01 8.2E+06 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,6-Trichlorophenol 88-06-2 ug/kg 14 0 4.5E+00 5.2E+00 8.2E+04 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3-Nitroaniline 99-09-2 ug/kg 15 0 1.6E+02 2.0E+02 NSV NSV 3.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3,3'-Dichlorobenzidine 91-94-1 ug/kg 15 0 9.2E+01 1.1E+02 5.1E+03 ND 6.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Bromophenyl-phenylether 101-55-3 ug/kg 15 0 8.3E+01 1.0E+02
NSV

NSV
NSV

NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Chloro-3-methylphenol 59-50-7 ug/kg 15 0 9.0E+01 1.1E+02 8.2E+06 ND 8.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloroaniline 106-47-8 ug/kg 15 0 5.7E+01 6.8E+01 1.1E+04 ND 1.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Soil ESR
Soil RBESL

(ug/kg)
HHSRHHRA 

Screening 
Benchmark

(µg/kg)

Maximum 
Detection 

LimitUnitsCAS #Chemical Name

Minimum 
Detection 

Limit

Minimum 
Detection  

(µg/kg)

Maximum 
Detection  

(µg/kg)
Number of 
Detections

Number of 
Samples
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Table 4-9
PRI 15 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Maximum 
Screening 

Ratio

RBSL or 
RBESL 

available?

Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean ≤ 
80th 

Percentile?

Maximum DL ≤ 
Lowest RBSL

Percent 
Exceedances of 

Undiluted 
Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL 
or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with < 
60% Detects 
Adequacy

Final Adequacy 
Determination

Soil ESR
Soil RBESL

(ug/kg)
HHSRHHRA 

Screening 
Benchmark

(µg/kg)

Maximum 
Detection 

LimitUnitsCAS #Chemical Name

Minimum 
Detection 

Limit

Minimum 
Detection  

(µg/kg)

Maximum 
Detection  

(µg/kg)
Number of 
Detections

Number of 
Samples

4-Chlorophenyl-phenylether 7005-72-3 ug/kg 15 0 9.1E+01 1.1E+02
NSV

NSV
NSV

NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3 & 4 Methylphenol 15831-10-4 ug/kg 15 0 3.2E+02 3.9E+02 8.2E+06 ND 1.6E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitroaniline 100-01-6 ug/kg 15 0 8.6E+01 1.0E+02 1.1E+05 ND 2.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitrophenol 100-02-7 ug/kg 15 0 2.7E+02 3.3E+02 NSV NSV 5.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 15 0 7.9E+01 9.5E+01 6.6E+03 ND 1.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Acetophenone 98-86-2 ug/kg 15 0 2.4E+01 2.9E+01 1.2E+07 ND 3.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzaldehyde 100-52-7 ug/kg 15 0 1.6E+02 1.9E+02 1.2E+07 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-chloroethoxy)methane 111-91-1 ug/kg 15 0 8.6E+01 1.0E+02 2.5E+05 ND 3.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
bis(2-Chloroethyl) ether 111-44-4 ug/kg 15 0 7.9E+01 9.5E+01 1.0E+03 ND 2.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 15 0 9.6E+01 1.2E+02 1.6E+05 ND 9.3E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzylbutylphthalate 85-68-7 ug/kg 15 0 9.3E+01 1.1E+02 1.2E+06 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Carbazole 86-74-8 ug/kg 15 0 9.3E+01 1.1E+02
NSV

NSV
NSV

NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dibenzofuran 132-64-9 ug/kg 15 0 8.4E+01 1.0E+02 1.0E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Diethyl phthalate 84-66-2 ug/kg 15 0 8.8E+01 1.1E+02 6.6E+07 ND 2.5E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dimethylphthalate 131-11-3 ug/kg 15 0 8.5E+01 1.0E+02 NSV NSV 2.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-butylphthalate 84-74-2 ug/kg 15 0 9.5E+01 1.1E+02 8.2E+06 ND 1.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-octylphthalate 117-84-0 ug/kg 15 0 9.5E+01 1.1E+02 8.2E+05 ND 7.1E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorobenzene 118-74-1 ug/kg 14 3 3.5E+01 3.0E+00 2.3E+00 2.5E+00 9.6E+02 3.6E-02 2.0E+02 1.8E-01 1.8E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Hexachlorobutadiene 87-68-3 ug/kg 14 0 3.8E+00 4.3E+00 5.3E+03 ND 4.0E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorocyclopentadiene 77-47-4 ug/kg 15 0 6.0E+01 7.3E+01 7.5E+02 ND 1.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachloroethane 67-72-1 ug/kg 15 0 7.9E+01 9.5E+01 8.0E+03 ND 6.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Isophorone 78-59-1 ug/kg 15 0 9.1E+01 1.1E+02 2.4E+06 ND 1.4E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

n-Nitrosodimethylamine 62-75-9 ug/kg 14 0 9.9E+01 1.1E+02
3.4E+01

ND
3.2E-02

ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitrosodiphenylamine 86-30-6 ug/kg 15 0 8.4E+01 1.0E+02 4.7E+05 ND 5.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
N-Nitroso-di-n-propylamine 621-64-7 ug/kg 15 0 8.2E+01 9.9E+01 3.3E+02 ND 5.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Nitrobenzene 98-95-3 ug/kg 15 0 7.4E+01 8.9E+01 2.2E+04 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Pentachlorophenol 87-86-5 ug/kg 14 1 2.7E+01 2.7E+01 2.5E+01 2.8E+01 4.0E+03 6.8E-03 2.1E+03 1.3E-02 1.3E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Phenol 108-95-2 ug/kg 15 0 8.1E+01 9.7E+01 2.5E+07 ND 3.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 15 0 8.0E+01 9.6E+01 2.5E+06 ND 2.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylnaphthalene 91-57-6 ug/kg 15 1 9.1E-01 9.1E-01 4.3E-01 1.0E+00 3.0E+05 3.0E-06 NSV NSV 3.0E-06 Yes No No NA Yes NA -- -- Adequate Adequate
Acenaphthene 83-32-9 ug/kg 15 0 4.7E-01 1.1E+00 4.5E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate

Acenaphthylene 208-96-8 ug/kg 15 0 3.3E-01 4.0E-01
NSV

NSV
NSV

NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Anthracene 120-12-7 ug/kg 15 1 4.7E-01 4.7E-01 3.9E-01 4.8E-01 2.3E+07 2.0E-08 NSV NSV 2.0E-08 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(a)anthracene 56-55-3 ug/kg 15 7 6.7E-01 3.2E-01 3.0E-01 3.5E-01 2.9E+03 2.3E-04 NSV NSV 2.3E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(a)pyrene 50-32-8 ug/kg 15 2 6.2E-01 5.1E-01 4.0E-01 4.6E-01 2.9E+02 2.1E-03 NSV NSV 2.1E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(b)fluoranthene 205-99-2 ug/kg 15 4 1.0E+00 5.5E-01 5.0E-01 5.8E-01 2.9E+03 3.4E-04 NSV NSV 3.4E-04 Yes No No NA Yes NA -- -- Adequate Adequate

Benzo(g,h,i)perylene 191-24-2 ug/kg 15 0 1.0E+00 1.2E+00
NSV

NSV
NSV

NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Benzo(k)fluoranthene 207-08-9 ug/kg 15 1 1.0E+00 1.0E+00 7.6E-01 8.8E-01 2.9E+04 3.4E-05 NSV NSV 3.4E-05 Yes No No NA Yes NA -- -- Adequate Adequate
Chrysene 218-01-9 ug/kg 15 12 2.0E+00 8.1E-01 3.8E-01 4.0E-01 2.9E+05 6.9E-06 NSV NSV 6.9E-06 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Dibenzo(a,h)anthracene 53-70-3 ug/kg 15 0 1.2E+00 1.4E+00 2.9E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Fluoranthene 206-44-0 ug/kg 15 12 1.5E+00 3.9E-01 2.9E-01 3.4E-01 3.0E+06 5.0E-07 NSV NSV 5.0E-07 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Fluorene 86-73-7 ug/kg 15 1 7.3E-01 7.3E-01 4.9E-01 5.9E-01 3.0E+06 2.4E-07 NSV NSV 2.4E-07 Yes No No NA Yes NA -- -- Adequate Adequate
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 15 1 7.6E-01 7.6E-01 4.8E-01 5.5E-01 2.9E+03 2.6E-04 NSV NSV 2.6E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Naphthalene 91-20-3 ug/kg 15 7 7.0E+00 4.0E-01 3.6E-01 5.1E+00 1.7E+04 4.1E-04 NSV NSV 4.1E-04 Yes No No NA Yes NA -- -- Adequate Adequate

Phenanthrene 85-01-8 ug/kg 15 3 1.7E+00 6.2E-01 3.5E-01 2.1E+00
NSV

NSV
NSV

NSV NA No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Pyrene 129-00-0 ug/kg 15 11 1.3E+00 3.8E-01 3.5E-01 4.1E-01 2.3E+06 5.7E-07 NSV NSV 5.7E-07 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 15 8 7.0E+00 6.2E-01 5.6E-01 5.1E+00 NSV NSV 2.9E+04 2.4E-04 2.4E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 15 8 9.2E+00 2.0E+00 1.7E+00 4.5E+00 NSV NSV 2.9E+04 3.2E-04 3.2E-04 Yes No No NA Yes NA -- -- Adequate Adequate
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 15 13 8.8E+00 3.9E-01 1.4E+00 1.4E+00 NSV NSV 1.1E+03 8.0E-03 8.0E-03 Yes No Yes Yes Yes NA -- Adequate -- Adequate
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 15 13 1.0E+01 3.3E+00 3.2E+00 3.3E+00 NSV NSV 1.1E+03 9.1E-03 9.1E-03 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Perchlorate 14797-73-0 ug/kg 3 0 2.0E+01 2.2E+01 8.2E+04 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Cyanide, Total 74-90-8 ug/kg 15 2 2.3E+02 2.1E+02 2.1E+02 2.4E+02 1.2E+03 1.9E-01 1.3E+03 1.8E-01 1.9E-01 Yes No No NA Yes NA -- -- Adequate Adequate
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Table 4-10
PRI 16 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Chemical Name CAS # Units
Number of 

Samples
Number of 
Detections

Maximum 
Detection 

(µg/kg)

Minimum 
Detection 

(µg/kg)

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit

HHRA 
Screening 

Benchmark
(µg/kg)

HHSR
Soil RBESL

(ug/kg)
Soil ESR

Maximum 
Screening 

Ratio

RBSL or 
RBESL 

available?

Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean 
≤ 80th 

Percentile?

Maximum DL ≤ 
Lowest RBSL

Percent 
Exceedances of 

Undiluted 
Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL 
or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with 
< 60% Detects 

Adequacy

Final Adequacy 
Determination

Calculated TEQ (ND=0), Mammalian CALC_DX_0 ug/kg 14 14 7.5E-04 5.4E-05 7.2E-02 1.0E-02 2.0E-04 3.8E+00 3.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 ug/kg 14 14 8.0E-04 1.0E-04 7.2E-02 1.1E-02 2.0E-04 4.0E+00 4.0E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=0), Avian CALC_DX_0_AV ug/kg 14 14 1.3E-03 8.0E-05 NSV NSV 2.0E-04 6.5E+00 6.5E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Avian CALC_DX_2_Av ug/kg 14 14 1.4E-02 1.1E-02 NSV NSV 2.0E-04 7.0E+01 7.0E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total PCBs 1336-36-3 ug/kg 14 14 1.2E+00 1.3E-01 9.7E+02 1.2E-03 3.3E-01 3.6E+00 3.6E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Aluminum 7429-90-5 ug/kg 14 14 1.6E+07 5.1E+06 1.1E+08 1.5E-01 5.0E+03 3.2E+03 3.2E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Antimony 7440-36-0 ug/kg 14 12 3.8E+02 2.1E+02 2.1E+02 2.1E+02 1.1E+05 3.5E-03 2.7E+02 1.4E+00 1.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Arsenic 7440-38-2 ug/kg 14 14 7.2E+03 2.5E+03 3.0E+03 2.4E+00 1.8E+04 4.0E-01 2.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Barium 7440-39-3 ug/kg 14 14 2.1E+05 6.9E+04 2.2E+07 9.5E-03 3.3E+05 6.4E-01 6.4E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Beryllium 7440-41-7 ug/kg 14 14 7.4E+02 2.3E+02 2.3E+05 3.2E-03 2.1E+04 3.5E-02 3.5E-02 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Cadmium 7440-43-9 ug/kg 14 14 5.1E+02 1.2E+02 9.8E+04 5.2E-03 3.6E+02 1.4E+00 1.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Calcium 7440-70-2 ug/kg 14 14 1.7E+08 3.9E+07 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Chromium 7440-47-3 ug/kg 14 14 1.8E+04 5.0E+03 6.3E+03 2.9E+00 2.6E+04 6.9E-01 2.9E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Cobalt 7440-48-4 ug/kg 14 14 5.5E+03 1.7E+03 3.5E+04 1.6E-01 1.3E+04 4.2E-01 4.2E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Copper 7440-50-8 ug/kg 14 14 2.0E+04 4.7E+03 4.7E+06 4.3E-03 2.8E+04 7.1E-01 7.1E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Iron 7439-89-6 ug/kg 14 14 1.7E+07 6.0E+06 8.2E+07 2.1E-01 NSV NSV 2.1E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Lead 7439-92-1 ug/kg 14 14 2.8E+04 8.9E+03 8.0E+05 3.5E-02 1.1E+04 2.5E+00 2.5E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Magnesium 7439-95-4 ug/kg 14 14 4.5E+07 8.0E+06 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Manganese 7439-96-5 ug/kg 14 14 5.0E+05 1.1E+05 2.6E+06 1.9E-01 2.2E+05 2.3E+00 2.3E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Mercury 7439-97-6 ug/kg 14 13 4.3E+01 1.0E+01 8.4E+00 8.4E+00 3.5E+04 1.2E-03 5.1E-01 8.4E+01 8.4E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Molybdenum 7439-98-7 ug/kg 14 14 1.1E+03 1.2E+02 5.8E+05 1.9E-03 2.0E+03 5.5E-01 5.5E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate
Total Nickel 7440-02-0 ug/kg 14 14 1.2E+04 3.5E+03 2.2E+06 5.5E-03 3.8E+04 3.2E-01 3.2E-01 Yes No Yes Yes NA NA -- Adequate -- Adequate

Total Potassium 7440-09-7 ug/kg 14 14 4.9E+06 1.5E+06 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Selenium 7782-49-2 ug/kg 14 9 3.4E+02 2.2E+02 2.0E+02 2.3E+02 5.8E+05 5.9E-04 5.2E+02 6.5E-01 6.5E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate

Total Silver 7440-22-4 ug/kg 14 5 7.5E+01 6.3E+01 6.1E+01 7.8E+01 5.8E+05 1.3E-04 4.2E+03 1.8E-02 1.8E-02 Yes No No NA Yes NA -- -- Adequate Adequate

Total Sodium 7440-23-5 ug/kg 14 14 5.1E+05 2.1E+05 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Thallium 7440-28-0 ug/kg 14 4 1.5E+02 1.0E+02 1.0E+02 1.3E+02 1.2E+03 1.3E-01 1.0E+01 1.5E+01 1.5E+01 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Vanadium 7440-62-2 ug/kg 14 14 2.6E+04 1.1E+04 5.8E+05 4.5E-02 7.8E+03 3.3E+00 3.3E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Zinc 7440-66-6 ug/kg 14 14 6.2E+04 2.6E+04 3.5E+07 1.8E-03 4.6E+04 1.3E+00 1.3E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
1,1'-Biphenyl 92-52-4 ug/kg 14 0 1.7E+02 2.0E+02 2.0E+04 ND 6.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/kg 14 0 2.6E+01 3.2E+01 3.5E+04 ND 2.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dimethylphenol 105-67-9 ug/kg 14 0 1.7E+02 2.1E+02 1.6E+06 ND 1.0E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chlorophenol 95-57-8 ug/kg 14 0 8.9E+01 1.1E+02 5.8E+05 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylphenol 95-48-7 ug/kg 14 0 5.8E+01 7.2E+01 4.1E+06 ND 4.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitroaniline 88-74-4 ug/kg 14 0 8.5E+01 1.0E+02 8.0E+05 ND 7.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitrophenol 88-75-5 ug/kg 14 0 8.3E+01 1.0E+02 NSV NSV 1.6E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,2-Oxybis(1-chloropropane) 108-60-1 ug/kg 14 0 8.0E+01 9.8E+01 2.2E+04 ND 2.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dinitrophenol 51-28-5 ug/kg 14 0 2.2E+02 2.7E+02 1.6E+05 ND 6.1E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,6-Dinitrotoluene 606-20-2 ug/kg 14 0 1.0E+02 1.2E+02 1.5E+03 ND 3.3E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrotoluene 121-14-2 ug/kg 14 0 9.0E+01 1.1E+02 7.4E+03 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4-Dichlorophenol 120-83-2 ug/kg 14 0 9.0E+01 1.1E+02 2.5E+05 ND 8.8E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

2-Chloronaphthalene 91-58-7 ug/kg 14 0 8.2E+01 1.0E+02 6.0E+06 ND 1.2E+01 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4,5-Trichlorophenol 95-95-4 ug/kg 14 0 8.4E+01 1.0E+02 8.2E+06 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,6-Trichlorophenol 88-06-2 ug/kg 14 0 4.4E+00 5.5E+00 8.2E+04 ND 4.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3-Nitroaniline 99-09-2 ug/kg 14 0 1.7E+02 2.1E+02 NSV NSV 3.2E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
3,3'-Dichlorobenzidine 91-94-1 ug/kg 14 0 9.5E+01 1.2E+02 5.1E+03 ND 6.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Bromophenyl-phenylether 101-55-3 ug/kg 14 0 8.6E+01 1.1E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Chloro-3-methylphenol 59-50-7 ug/kg 14 0 9.3E+01 1.1E+02 8.2E+06 ND 8.0E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Chloroaniline 106-47-8 ug/kg 14 0 5.8E+01 7.2E+01 1.1E+04 ND 1.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

4-Chlorophenyl-phenylether 7005-72-3 ug/kg 14 0 9.4E+01 1.2E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3 & 4 Methylphenol 15831-10-4 ug/kg 14 0 3.3E+02 4.1E+02 8.2E+06 ND 1.6E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitroaniline 100-01-6 ug/kg 14 0 8.9E+01 1.1E+02 1.1E+05 ND 2.2E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4-Nitrophenol 100-02-7 ug/kg 14 0 2.8E+02 3.5E+02 NSV NSV 5.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
4,6-Dinitro-2-methylphenol 534-52-1 ug/kg 14 0 8.2E+01 1.0E+02 6.6E+03 ND 1.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
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Table 4-10
PRI 16 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

Chemical Name CAS # Units
Number of 

Samples
Number of 
Detections

Maximum 
Detection 

(µg/kg)

Minimum 
Detection 

(µg/kg)

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit

HHRA 
Screening 

Benchmark
(µg/kg)

HHSR
Soil RBESL

(ug/kg)
Soil ESR

Maximum 
Screening 

Ratio

RBSL or 
RBESL 

available?

Maximum 
Detect > 

Lowest RBSL

Are there at 
least 60% 
detected 
values?

Is Mean 
≤ 80th 

Percentile?

Maximum DL ≤ 
Lowest RBSL

Percent 
Exceedances of 

Undiluted 
Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL 
or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with 
< 60% Detects 

Adequacy

Final Adequacy 
Determination

Acetophenone 98-86-2 ug/kg 14 0 2.5E+01 3.1E+01 1.2E+07 ND 3.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzaldehyde 100-52-7 ug/kg 14 0 1.7E+02 2.0E+02 1.2E+07 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-chloroethoxy)methane 111-91-1 ug/kg 14 0 8.9E+01 1.1E+02 2.5E+05 ND 3.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
bis(2-Chloroethyl) ether 111-44-4 ug/kg 14 0 8.2E+01 1.0E+02 1.0E+03 ND 2.4E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-ethylhexyl)phthalate 117-81-7 ug/kg 14 0 9.9E+01 1.2E+02 1.6E+05 ND 9.3E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzylbutylphthalate 85-68-7 ug/kg 14 0 9.6E+01 1.2E+02 1.2E+06 ND 2.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

Carbazole 86-74-8 ug/kg 14 0 9.6E+01 1.2E+02 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dibenzofuran 132-64-9 ug/kg 14 0 8.7E+01 1.1E+02 1.0E+05 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Diethyl phthalate 84-66-2 ug/kg 14 0 9.1E+01 1.1E+02 6.6E+07 ND 2.5E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Dimethylphthalate 131-11-3 ug/kg 14 0 8.8E+01 1.1E+02 NSV NSV 2.0E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-butylphthalate 84-74-2 ug/kg 14 0 9.8E+01 1.2E+02 8.2E+06 ND 1.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-octylphthalate 117-84-0 ug/kg 14 0 9.8E+01 1.2E+02 8.2E+05 ND 7.1E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorobenzene 118-74-1 ug/kg 14 0 2.2E+00 2.7E+00 9.6E+02 ND 2.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorobutadiene 87-68-3 ug/kg 14 0 3.7E+00 4.6E+00 5.3E+03 ND 4.0E+01 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachlorocyclopentadiene 77-47-4 ug/kg 14 0 6.2E+01 7.7E+01 7.5E+02 ND 1.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Hexachloroethane 67-72-1 ug/kg 14 0 8.2E+01 1.0E+02 8.0E+03 ND 6.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Isophorone 78-59-1 ug/kg 14 0 9.4E+01 1.2E+02 2.4E+06 ND 1.4E+05 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate

N-Nitrosodimethylamine 62-75-9 ug/kg 14 0 9.7E+01 1.2E+02 3.4E+01 ND 3.2E-02 ND NA Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitrosodiphenylamine 86-30-6 ug/kg 14 0 8.7E+01 1.1E+02 4.7E+05 ND 5.5E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
N-Nitroso-di-n-propylamine 621-64-7 ug/kg 14 0 8.5E+01 1.0E+02 3.3E+02 ND 5.4E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Nitrobenzene 98-95-3 ug/kg 14 0 7.6E+01 9.4E+01 2.2E+04 ND 1.3E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Pentachlorophenol 87-86-5 ug/kg 14 0 2.4E+01 3.0E+01 4.0E+03 ND 2.1E+03 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
Phenol 108-95-2 ug/kg 14 0 8.4E+01 1.0E+02 2.5E+07 ND 3.0E+04 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2,3,4,6-Tetrachlorophenol 58-90-2 ug/kg 14 0 8.3E+01 1.0E+02 2.5E+06 ND 2.0E+02 ND NA Yes ND No NA Yes NA -- -- Adequate Adequate
2-Methylnaphthalene 91-57-6 ug/kg 14 2 1.4E+00 5.5E-01 4.1E-01 7.9E-01 3.0E+05 4.7E-06 NSV NSV 4.7E-06 Yes No No NA Yes NA -- -- Adequate Adequate
Acenaphthene 83-32-9 ug/kg 14 0 4.5E-01 9.9E-01 4.5E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate

Acenaphthylene 208-96-8 ug/kg 14 0 3.2E-01 3.9E-01 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Anthracene 120-12-7 ug/kg 14 0 3.8E-01 4.6E-01 2.3E+07 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Benzo(a)anthracene 56-55-3 ug/kg 14 2 6.2E-01 3.3E-01 2.9E-01 3.5E-01 2.9E+03 2.1E-04 NSV NSV 2.1E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(a)pyrene 50-32-8 ug/kg 14 1 7.2E-01 7.2E-01 3.8E-01 4.7E-01 2.9E+02 2.5E-03 NSV NSV 2.5E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Benzo(b)fluoranthene 205-99-2 ug/kg 14 1 1.4E+00 1.4E+00 4.8E-01 5.9E-01 2.9E+03 4.8E-04 NSV NSV 4.8E-04 Yes No No NA Yes NA -- -- Adequate Adequate

Benzo(g,h,i)perylene 191-24-2 ug/kg 14 0 9.6E-01 1.2E+00 NSV NSV NSV NSV NA No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Benzo(k)fluoranthene 207-08-9 ug/kg 14 1 8.5E-01 8.5E-01 7.3E-01 8.9E-01 2.9E+04 2.9E-05 NSV NSV 2.9E-05 Yes No No NA Yes NA -- -- Adequate Adequate
Chrysene 218-01-9 ug/kg 14 10 1.9E+00 4.1E-01 3.3E-01 4.0E-01 2.9E+05 6.6E-06 NSV NSV 6.6E-06 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Dibenzo(a,h)anthracene 53-70-3 ug/kg 14 0 1.2E+00 1.4E+00 2.9E+02 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Fluoranthene 206-44-0 ug/kg 14 9 2.0E+00 3.4E-01 2.8E-01 3.4E-01 3.0E+06 6.7E-07 NSV NSV 6.7E-07 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Fluorene 86-73-7 ug/kg 14 0 4.7E-01 5.7E-01 3.0E+06 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Indeno(1,2,3-cd)pyrene 193-39-5 ug/kg 14 1 1.0E+00 1.0E+00 4.6E-01 5.6E-01 2.9E+03 3.4E-04 NSV NSV 3.4E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Naphthalene 91-20-3 ug/kg 14 11 5.8E+00 6.1E-01 2.9E-01 3.3E-01 1.7E+04 3.4E-04 NSV NSV 3.4E-04 Yes No Yes Yes Yes NA -- Adequate -- Adequate

Phenanthrene 85-01-8 ug/kg 14 11 3.0E+00 4.6E-01 3.4E-01 1.2E+00 NSV NSV NSV NSV NA No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Pyrene 129-00-0 ug/kg 14 8 1.9E+00 4.4E-01 3.4E-01 4.1E-01 2.3E+06 8.3E-07 NSV NSV 8.3E-07 Yes No No NA Yes NA -- -- Adequate Adequate
Low Molecular Weight PAH (ND=0) LPAH-0 ug/kg 14 12 8.8E+00 8.3E-01 NSV NSV 2.9E+04 3.0E-04 3.0E-04 Yes No Yes Yes No NA -- Adequate -- Adequate
Low Molecular Weight PAH (ND=1/2DL) LPAH-5 ug/kg 14 12 9.7E+00 1.3E+00 NSV NSV 2.9E+04 3.3E-04 3.3E-04 Yes No Yes Yes No NA -- Adequate -- Adequate
High Molecular Weight PAH (ND=0) HPAH-0 ug/kg 14 10 1.0E+01 7.5E-01 NSV NSV 1.1E+03 9.1E-03 9.1E-03 Yes No Yes Yes No NA -- Adequate -- Adequate
High Molecular Weight PAH (ND=1/2DL) HPAH-5 ug/kg 14 10 1.2E+01 2.7E+00 NSV NSV 1.1E+03 1.1E-02 1.1E-02 Yes No Yes Yes No NA -- Adequate -- Adequate
Perchlorate 14797-73-0 ug/kg 13 0 2.0E+01 2.4E+01 8.2E+04 ND NSV NSV NA Yes ND No NA Yes NA -- -- Adequate Adequate
Cyanide, Total 74-90-8 ug/kg 14 4 4.6E+02 2.8E+02 2.1E+02 2.3E+02 1.2E+03 3.8E-01 1.3E+03 3.5E-01 3.8E-01 Yes No No NA Yes NA -- -- Adequate Adequate
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Table 4-11
PRI 17 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

RBSL or 
RBESL 

available?

Maximum 
Detect > 
Lowest 
RBSL

Are there at 
least 60% 
detected 
values?

Is Mean 
≤ 80th 

Percentile?

Maximum 
DL ≤ Lowest 

RBSL

Percent 
Exceedances 
of Undiluted 

Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL 
or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with 
< 60% Detects 

Adequacy

Final Adequacy 
Determination

Calculated TEQ (ND=0), Mammalian CALC_DX_0 µg/L 30 19 9.20E-07 2.70E-11 1.30E-10 6.00E-07 1.20E-06 7.7E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Calculated TEQ (ND=1/2 DL), Mammalian CALC_DX_2 µg/L 30 19 5.60E-06 6.40E-07 5.70E-07 4.10E-06 1.20E-06 4.7E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Calculated TEQ (ND=0), Avian
CALC_DX_0_AV

µg/L 30 19 2.00E-02 9.10E-12 5.60E-04 7.10E-04 NSV NSV No NA Yes No NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Calculated TEQ (ND=1/2 DL), Avian
CALC_DX_2_Av

µg/L 30 19 2.00E-02 3.10E-04 2.80E-04 3.60E-04 NSV NSV No NA Yes No NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total PCBs 1336-36-3 ug/L 30 30 3.40E-01 4.60E-05 4.40E-02 7.7E+00 Yes Yes Yes No NA NA -- Adequate -- Adequate
Total Aluminum 7429-90-5 µg/L 30 11 6.30E+03 5.10E+01 5.00E+01 2.50E+02 2.00E+03 3.2E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Dissolved Aluminum 7429-90-5 µg/L 30 9 6.10E+03 5.40E+01 5.00E+01 2.50E+02 2.00E+03 3.1E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Antimony 7440-36-0 µg/L 30 21 8.60E+00 6.50E-01 4.00E-01 2.00E+00 1.80E+00 4.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Dissolved Antimony 7440-36-0 µg/L 30 21 9.00E+00 5.40E-01 4.00E-01 2.00E+00 1.80E+00 5.0E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Arsenic 7440-38-2 µg/L 30 30 1.70E+02 2.10E+00 5.20E-02 3.3E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Dissolved Arsenic 7440-38-2 µg/L 30 30 1.70E+02 2.10E+00 5.20E-02 3.3E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Barium 7440-39-3 µg/L 30 30 3.00E+03 1.80E+01 3.80E+02 7.9E+00 Yes Yes Yes No NA NA -- Adequate -- Adequate
Dissolved Barium 7440-39-3 µg/L 30 30 3.40E+03 1.70E+01 3.80E+02 8.9E+00 Yes Yes Yes No NA NA -- Adequate -- Adequate

Total Beryllium
7440-41-7

µg/L 30 9 2.50E+00 3.80E-01 2.00E-01 1.00E+00 2.50E+00 1.0E+00 Yes No No NA Yes NA -- -- Adequate Adequate

Dissolved Beryllium
7440-41-7

µg/L 30 12 2.50E+00 2.90E-01 2.00E-01 1.00E+00 2.50E+00 1.0E+00 Yes No No NA Yes NA -- -- Adequate Adequate

Total Cadmium
7440-43-9

µg/L 30 6 1.70E+01 1.00E+00 1.00E+00 5.00E+00 NSV NSV No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dissolved Cadmium
7440-43-9

µg/L 30 5 1.80E+01 1.50E+00 1.00E+00 5.00E+00 NSV NSV No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Total Calcium
7440-70-2

µg/L 30 30 5.00E+07 4.90E+05 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Dissolved Calcium
7440-70-2

µg/L 30 30 4.80E+07 4.70E+05 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Chromium 7440-47-3 µg/L 30 3 5.20E+00 2.10E+00 2.00E+00 1.00E+01 2.20E+03 2.4E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Dissolved Chromium 7440-47-3 µg/L 30 3 2.70E+00 2.10E+00 2.00E+00 1.00E+01 2.20E+03 1.2E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Chromium, Hexavalent 18540-29-9 µg/L 30 16 1.76E+00 1.29E-01 5.10E-02 4.03E-01 3.50E-02 5.0E+01 Yes Yes No NA NA NA -- -- Adequate Adequate
Total Cobalt 7440-48-4 µg/L 30 19 1.40E+02 1.40E+00 1.20E+00 6.00E+00 6.00E-01 2.3E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Dissolved Cobalt 7440-48-4 µg/L 30 19 1.30E+02 1.40E+00 1.20E+00 6.00E+00 6.00E-01 2.2E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Copper 7440-50-8 µg/L 30 7 5.30E+01 2.30E+00 2.00E+00 1.00E+01 8.00E+01 6.6E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Dissolved Copper 7440-50-8 µg/L 30 11 4.70E+01 2.00E+00 2.00E+00 1.00E+01 8.00E+01 5.9E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Total Iron 7439-89-6 µg/L 30 25 6.80E+05 4.90E+02 5.00E+01 5.00E+01 1.40E+03 4.9E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Dissolved Iron 7439-89-6 µg/L 30 26 6.70E+05 4.90E+02 5.00E+01 5.00E+01 1.40E+03 4.8E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Total Lead 7439-92-1 µg/L 30 2 5.10E+01 3.10E+00 1.20E+00 6.00E+00 1.50E+01 3.4E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Dissolved Lead 7439-92-1 µg/L 30 2 5.10E+01 3.10E+00 1.20E+00 6.00E+00 1.50E+01 3.4E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Magnesium
7439-95-4

µg/L 30 30 5.10E+07 1.50E+06 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Dissolved Magnesium
7439-95-4

µg/L 30 30 3.80E+07 1.50E+06 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Manganese
7439-96-5

µg/L 30 30 1.60E+04 6.60E+01 4.30E+01 3.7E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

HHRA 
Screening 

Benchmark
(µg/L)

HHSRUnitsCAS #Chemical Name
Maximum 
Detection 

Limit

Minimum 
Detection 

Limit

Minimum 
Detection 

(µg/L)

Maximum 
Detection 

(µg/L)

Number of 
Detections

Number of 
Samples
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Dissolved Manganese
7439-96-5

µg/L 30 30 1.60E+04 4.30E+01 4.30E+01 3.7E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Dissolved Mercury 7439-97-6 µg/L 30 0 1.00E-01 1.00E-01 5.70E-01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
Total Mercury 7439-97-6 µg/L 30 1 5.30E-01 5.30E-01 1.00E-01 1.00E-01 5.70E-01 9.3E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Total Molybdenum 7439-98-7 µg/L 30 26 2.00E+02 1.40E+00 1.20E+00 6.00E+00 1.00E+01 2.0E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Dissolved Molybdenum 7439-98-7 µg/L 30 22 1.90E+02 2.80E+00 1.20E+00 7.00E+00 1.00E+01 1.9E+01 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Nickel
7440-02-0

µg/L 30 26 3.10E+02 2.00E+00 2.00E+00 1.00E+01 3.90E+01 7.9E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Dissolved Nickel
7440-02-0

µg/L 30 24 3.00E+02 2.20E+00 2.00E+00 1.00E+01 3.90E+01 7.7E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Total Potassium
7440-09-7

µg/L 30 30 7.90E+06 1.00E+05 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Dissolved Potassium
7440-09-7

µg/L 30 30 7.40E+06 1.00E+05 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Selenium 7782-49-2 µg/L 30 15 6.30E+00 2.10E+00 2.00E+00 1.00E+01 1.00E+01 6.3E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Dissolved Selenium 7782-49-2 µg/L 30 14 6.40E+00 2.00E+00 2.00E+00 1.00E+01 1.00E+01 6.4E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Total Silver 7440-22-4 µg/L 30 2 1.60E+00 6.10E-01 6.00E-01 3.00E+00 9.40E+00 1.7E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Dissolved Silver 7440-22-4 µg/L 30 1 1.50E+00 1.50E+00 6.00E-01 3.00E+00 9.40E+00 1.6E-01 Yes No No NA Yes NA -- -- Adequate Adequate

Total Sodium
7440-23-5

µg/L 30 30 1.90E+07 1.30E+06 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Dissolved Sodium
7440-23-5

µg/L 30 30 2.20E+07 1.30E+06 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Thallium 7440-28-0 µg/L 30 3 5.10E+00 1.60E+00 1.00E+00 5.00E+00 2.00E-02 2.6E+02 Yes Yes No NA NA NA -- -- Adequate Adequate

Dissolved Thallium 7440-28-0 µg/L 30 3 5.30E+00 1.30E+00 1.00E+00 5.00E+00 2.00E-02 2.7E+02 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Vanadium 7440-62-2 µg/L 30 8 1.80E+01 6.50E+00 6.00E+00 3.00E+01 8.60E+00 2.1E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Dissolved Vanadium 7440-62-2 µg/L 30 7 1.90E+01 6.70E+00 6.00E+00 3.00E+01 8.60E+00 2.2E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Zinc 7440-66-6 µg/L 30 19 6.30E+02 9.90E+00 8.00E+00 8.00E+00 6.00E+02 1.1E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Dissolved Zinc 7440-66-6 µg/L 30 16 6.90E+02 9.10E+00 8.00E+00 8.00E+00 6.00E+02 1.2E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

1,1'-Biphenyl
92-52-4

µg/L 30 0 4.00E+00 4.80E+01 8.30E-02 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

1,2,4,5-Tetrachlorobenzene 95-94-3 µg/L 30 3 1.00E+01 5.20E-01 4.30E-01 5.20E+00 1.70E-01 5.9E+01 Yes Yes No NA NA NA -- -- Adequate Adequate
2,3,4,6-Tetrachlorophenol 58-90-2 µg/L 30 0 2.00E+00 2.40E+01 2.40E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,5-Trichlorophenol 95-95-4 µg/L 30 0 1.60E+00 1.90E+01 1.20E+02 ND Yes ND No NA Yes NA -- -- Adequate Adequate
2,4,6-Trichlorophenol 88-06-2 µg/L 30 6 3.50E+00 2.00E-01 1.50E-01 1.90E-01 1.20E+00 2.9E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

2,2-Oxybis(1-chloropropane)
108-60-1

µg/L 30 0 1.00E+00 1.20E+01 3.60E-01 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dichlorophenol 120-83-2 µg/L 30 0 2.10E+00 2.50E+01 4.60E+00 ND Yes ND No NA No 0% Yes -- Adequate Adequate
2,4-Dimethylphenol 105-67-9 µg/L 30 0 1.70E+00 2.10E+01 3.60E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate

2,4-Dinitrophenol
51-28-5

µg/L 30 0 1.60E+01 1.90E+02 3.90E+00 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2,4-Dinitrotoluene
121-14-2

µg/L 30 0 1.60E+00 1.90E+01 2.40E-01 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation
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2,6-Dinitrotoluene
606-20-2

µg/L 30 0 1.60E+00 1.90E+01 4.80E-02 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Chloronaphthalene 91-58-7 µg/L 30 0 1.00E+00 1.20E+01 7.50E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
2-Chlorophenol 95-57-8 µg/L 30 0 1.30E+00 1.50E+01 9.10E+00 ND Yes ND No NA No 0% Yes -- Adequate Adequate
2-Methylphenol 95-48-7 µg/L 30 0 7.40E-01 8.90E+00 9.30E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
2-Nitroaniline 88-74-4 µg/L 30 0 1.60E+00 1.90E+01 1.90E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate

2-Nitrophenol
88-75-5

µg/L 30 0 1.50E+00 1.80E+01 NSV NSV No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3,3'-Dichlorobenzidine
91-94-1

µg/L 30 0 7.60E-01 9.20E+00 1.20E-01 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3-Nitroaniline
99-09-2

µg/L 30 0 1.10E+00 1.30E+01 NSV NSV No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4,6-Dinitro-2-methylphenol 534-52-1 µg/L 30 1 6.80E+00 6.80E+00 1.70E+00 2.10E+01 1.50E-01 4.5E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

4-Bromophenyl-phenylether
101-55-3

µg/L 30 0 8.70E-01 1.00E+01 NSV NSV No ND No NA NA 0% Yes --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Chloro-3-methylphenol 59-50-7 µg/L 30 0 1.60E+00 1.90E+01 1.40E+02 ND Yes ND No NA Yes NA -- -- Adequate Adequate

4-Chloroaniline
106-47-8

µg/L 30 0 1.60E+00 1.90E+01 3.60E-01 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

4-Chlorophenyl-phenylether
7005-72-3

µg/L 30 0 8.70E-01 1.00E+01 NSV NSV No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

3 & 4 Methylphenol 15831-10-4 µg/L 30 7 7.80E+00 1.20E+00 9.10E-01 1.10E+01 1.90E+02 4.1E-02 Yes No No NA Yes NA -- -- Adequate Adequate
4-Nitroaniline 100-01-6 µg/L 30 0 1.20E+00 1.40E+01 3.80E+00 ND Yes ND No NA No 0% Yes -- Adequate Adequate

4-Nitrophenol
100-02-7

µg/L 30 0 4.90E+00 5.80E+01 NSV NSV No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Acetophenone 98-86-2 µg/L 30 12 2.50E+00 7.50E-01 6.20E-01 7.40E+00 1.90E+02 1.3E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Benzaldehyde 100-52-7 µg/L 30 0 6.60E+00 8.00E+01 1.90E+02 ND Yes ND No NA Yes NA -- -- Adequate Adequate
Benzylbutylphthalate 85-68-7 µg/L 30 0 1.10E+00 1.30E+01 1.60E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
Bis(2-chloroethoxy)methane 111-91-1 µg/L 30 0 8.00E-01 9.50E+00 5.90E+00 ND Yes ND No NA No 0% Yes -- Adequate Adequate

bis(2-Chloroethyl) ether
111-44-4

µg/L 30 0 1.20E+00 1.40E+01 1.40E-02 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Bis(2-ethylhexyl)phthalate 117-81-7 µg/L 30 17 5.60E+00 1.90E+00 8.50E-01 9.50E+00 5.60E+00 1.0E+00 Yes No No NA No 0% Yes -- Adequate Adequate

Carbazole
86-74-8

µg/L 30 0 9.50E-01 1.10E+01 NSV NSV No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dibenzofuran
132-64-9

µg/L 30 0 8.70E-01 1.00E+01 7.90E-01 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Diethyl phthalate 84-66-2 µg/L 30 0 7.40E-01 8.90E+00 1.50E+03 ND Yes ND No NA Yes NA -- -- Adequate Adequate

Dimethylphthalate
131-11-3

µg/L 30 0 7.00E-01 8.40E+00 NSV NSV No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Di-n-butylphthalate 84-74-2 µg/L 30 0 8.70E-01 1.00E+01 9.00E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
Di-n-octylphthalate 117-84-0 µg/L 30 0 1.20E+00 1.40E+01 2.00E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
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Hexachlorobenzene 118-74-1 µg/L 30 1 2.00E+00 2.00E+00 5.60E-02 7.10E-02 9.80E-03 2.0E+02 Yes Yes No NA NA NA -- -- Adequate Adequate
Hexachlorobutadiene 87-68-3 µg/L 30 1 1.90E-01 1.90E-01 6.40E-02 8.10E-02 1.40E-01 1.4E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Hexachlorocyclopentadiene
77-47-4

µg/L 30 0 4.00E+00 4.80E+01 4.10E-02 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Hexachloroethane
67-72-1

µg/L 30 0 1.10E+00 1.30E+01 3.30E-01 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Isophorone 78-59-1 µg/L 30 0 8.00E-01 9.50E+00 7.80E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate

Nitrobenzene
98-95-3

µg/L 30 0 1.30E+00 1.50E+01 1.40E-01 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitrosodimethylamine
62-75-9

µg/L 30 0 5.60E-02 7.10E-02 1.12E-04 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitroso-di-n-propylamine
621-64-7

µg/L 30 0 1.10E+00 1.30E+01 1.10E-02 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

N-Nitrosodiphenylamine 86-30-6 µg/L 30 0 4.30E-01 5.20E+00 1.20E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
Pentachlorophenol 87-86-5 µg/L 30 1 5.50E+00 5.50E+00 1.60E+00 2.00E+00 4.00E-02 1.4E+02 Yes Yes No NA NA NA -- -- Adequate Adequate
Phenol 108-95-2 µg/L 30 1 2.20E+00 2.20E+00 8.70E-01 1.00E+01 5.80E+02 3.8E-03 Yes No No NA Yes NA -- -- Adequate Adequate
2-Methylnaphthalene 91-57-6 µg/L 30 22 5.00E+00 1.20E-02 4.40E-03 5.40E-03 3.60E+00 1.4E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Acenaphthene 83-32-9 µg/L 30 6 2.70E-01 9.30E-03 2.50E-03 3.10E-02 5.30E+01 5.1E-03 Yes No No NA Yes NA -- -- Adequate Adequate

Acenaphthylene
208-96-8

µg/L 30 1 2.50E-02 2.50E-02 2.40E-03 3.00E-02 NSV NSV No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Anthracene
120-12-7

µg/L 30 4 2.90E-02 6.20E-03 3.50E-03 4.40E-02 1.80E+02 1.6E-04 Yes No No NA Yes NA -- -- Adequate Adequate

Benzo(a)anthracene 56-55-3 µg/L 30 1 3.60E-02 3.60E-02 3.70E-03 4.50E-02 1.20E-02 3.0E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Benzo(a)pyrene 50-32-8 µg/L 30 1 1.70E-02 1.70E-02 3.50E-03 4.30E-02 3.40E-03 5.0E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Benzo(b)fluoranthene 205-99-2 µg/L 30 1 9.30E-02 9.30E-02 9.80E-03 1.20E-01 3.40E-02 2.7E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Benzo(g,h,i)perylene
191-24-2

µg/L 30 2 5.80E-02 6.00E-03 4.40E-03 5.40E-02 NSV NSV No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Benzo(k)fluoranthene 207-08-9 µg/L 30 1 8.30E-02 8.30E-02 6.20E-03 7.70E-02 3.40E-01 2.4E-01 Yes No No NA Yes NA -- -- Adequate Adequate
Chrysene 218-01-9 µg/L 30 1 7.10E-02 7.10E-02 3.20E-03 3.90E-02 3.40E+00 2.1E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Dibenzo(a,h)anthracene 53-70-3 µg/L 30 1 7.10E-02 7.10E-02 1.20E-02 1.40E-01 3.40E-03 2.1E+01 Yes Yes No NA NA NA -- -- Adequate Adequate
Fluoranthene 206-44-0 µg/L 30 6 3.90E-02 4.00E-03 3.40E-03 4.20E-02 8.00E+01 4.9E-04 Yes No No NA Yes NA -- -- Adequate Adequate
Fluorene 86-73-7 µg/L 30 11 4.00E-01 6.90E-03 3.20E-03 4.00E-02 2.90E+01 1.4E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Indeno(1,2,3-cd)pyrene 193-39-5 µg/L 30 1 6.20E-02 6.20E-02 1.10E-02 1.40E-01 3.40E-02 1.8E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Naphthalene 91-20-3 µg/L 30 22 2.00E+01 7.00E-03 2.90E-03 7.20E-03 1.70E-01 1.2E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Phenanthrene
85-01-8

µg/L 30 6 1.60E-01 9.90E-03 5.00E-03 6.20E-02 NSV NSV No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Pyrene 129-00-0 µg/L 30 3 1.20E-02 3.80E-03 3.30E-03 4.10E-02 1.20E+01 1.0E-03 Yes No No NA Yes NA -- -- Adequate Adequate

1,4-Dioxane
123-91-1

µg/L 30 0 2.50E+01 2.50E+01 4.60E-01 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

1,1-Dichloroethane 75-34-3 µg/L 30 25 1.30E+01 1.50E-01 1.00E-01 1.00E-01 2.70E+00 4.8E+00 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

1,1-Dichloroethene
75-35-4

µg/L 30 22 8.20E+00 1.40E-01 1.40E-01 1.40E-01 2.80E+01 2.9E-01 Yes No Yes No Yes NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation
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1,2-Dibromo-3-chloropropane
96-12-8

µg/L 30 0 3.20E-01 3.20E-01 3.34E-04 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

1,2-Dibromoethane
106-93-4

µg/L 30 0 2.20E-01 2.20E-01 7.50E-03 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

1,2-Dichlorobenzene 95-50-1 µg/L 30 0 1.40E-01 1.40E-01 3.00E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
1,2-Dichloroethane 107-06-2 µg/L 30 9 5.30E-01 2.70E-01 2.20E-01 2.20E-01 1.70E-01 3.1E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
cis-1,2-Dichloroethene 156-59-2 µg/L 30 17 2.90E+01 1.80E-01 1.00E-01 1.00E-01 3.60E+00 8.1E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
trans-1,2-Dichloroethene 156-60-5 µg/L 30 12 7.30E+00 1.70E-01 1.10E-01 1.10E-01 3.60E+01 2.0E-01 Yes No No NA Yes NA -- -- Adequate Adequate
1,2-Dichloropropane 78-87-5 µg/L 30 12 6.10E-01 1.90E-01 1.50E-01 1.50E-01 4.40E-01 1.4E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

1,3-Dichlorobenzene
541-73-1

µg/L 30 2 2.80E-01 1.20E-01 1.10E-01 1.10E-01 NSV NSV No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

cis-1,3-Dichloropropene 10061-01-5 µg/L 30 0 2.20E-01 2.20E-01 4.70E-01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
trans-1,3-Dichloropropene 10061-02-6 µg/L 30 0 8.00E-02 8.00E-02 4.70E-01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
1,4-Dichlorobenzene 106-46-7 µg/L 30 2 1.50E-01 1.30E-01 1.30E-01 1.30E-01 4.80E-01 3.1E-01 Yes No No NA Yes NA -- -- Adequate Adequate
1,1,1-Trichloroethane 71-55-6 µg/L 30 1 2.80E-01 2.80E-01 1.90E-01 1.90E-01 8.00E+02 3.5E-04 Yes No No NA Yes NA -- -- Adequate Adequate

1,1,2-Trichloroethane
79-00-5

µg/L 30 0 3.10E-01 3.10E-01 4.10E-02 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 76-13-1 µg/L 30 0 2.50E-01 2.50E-01 5.50E+03 ND Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,3-Trichlorobenzene 87-61-6 µg/L 30 0 1.40E-01 1.40E-01 7.00E-01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
1,2,4-Trichlorobenzene 120-82-1 µg/L 30 6 4.40E+00 2.80E-01 1.00E-01 1.00E-01 4.00E-01 1.1E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

1,1,2,2-Tetrachloroethane
79-34-5

µg/L 30 0 9.00E-02 6.30E-01 7.60E-02 ND Yes ND No NA No 100% No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

2-Butanone 78-93-3 µg/L 30 15 3.00E+01 3.50E-01 3.50E-01 3.50E-01 5.60E+02 5.4E-02 Yes No No NA Yes NA -- -- Adequate Adequate

2-Hexanone
591-78-6

µg/L 30 11 2.00E+00 5.30E-01 1.70E-01 1.70E-01 3.80E+00 5.3E-01 Yes No No NA Yes NA -- -- Adequate Adequate

4-Methyl-2-pentanone 108-10-1 µg/L 30 22 3.90E+01 2.60E-01 1.80E-01 1.80E-01 1.20E+02 3.3E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Acetone 67-64-1 µg/L 30 20 1.50E+02 2.30E+00 2.10E+00 2.10E+00 1.40E+03 1.1E-01 Yes No Yes Yes Yes NA -- Adequate -- Adequate
Benzene 71-43-2 µg/L 30 17 1.10E+00 1.30E-01 1.30E-01 1.30E-01 4.50E-01 2.4E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Bromochloromethane 74-97-5 µg/L 30 9 1.80E+01 8.30E-01 1.40E-01 1.40E-01 8.30E+00 2.2E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Bromodichloromethane 75-27-4 µg/L 30 9 1.30E+02 9.20E-01 1.40E-01 1.40E-01 1.30E-01 1.0E+03 Yes Yes No NA NA NA -- -- Adequate Adequate
Bromoform 75-25-2 µg/L 30 13 3.00E+02 2.50E-01 1.00E-01 1.00E-01 3.30E+00 9.1E+01 Yes Yes No NA NA NA -- -- Adequate Adequate
Bromomethane 74-83-9 µg/L 30 6 1.90E+00 4.90E-01 2.90E-01 2.90E-01 7.50E-01 2.5E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Carbon disulfide 75-15-0 µg/L 30 15 8.80E+01 2.70E-01 1.60E-01 1.90E+00 8.10E+01 1.1E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Carbon tetrachloride 56-23-5 µg/L 30 7 4.20E+00 2.80E-01 1.50E-01 1.50E-01 4.50E-01 9.3E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Chlorobenzene 108-90-7 µg/L 30 0 1.20E-01 1.20E-01 7.80E+00 ND Yes ND No NA Yes NA -- -- Adequate Adequate
Cyclohexane 110-82-7 µg/L 30 5 2.40E+00 1.30E-01 1.20E-01 1.20E-01 1.30E+03 1.8E-03 Yes No No NA Yes NA -- -- Adequate Adequate
Dibromochloromethane 124-48-1 µg/L 30 9 2.40E+02 9.50E-01 1.30E-01 1.30E-01 1.70E-01 1.4E+03 Yes Yes No NA NA NA -- -- Adequate Adequate
Chloroethane 75-00-3 µg/L 30 11 6.10E+00 3.70E-01 3.40E-01 3.40E-01 2.10E+03 2.9E-03 Yes No No NA Yes NA -- -- Adequate Adequate

Chloroform
67-66-3

µg/L 30 24 1.00E+02 1.30E-01 1.20E-01 1.20E-01 2.20E-01 4.5E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate

Chloromethane 74-87-3 µg/L 30 11 2.00E+01 8.50E-01 2.50E-01 2.50E-01 1.90E+01 1.1E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Dichlorodifluoromethane (Freon-12) 75-71-8 µg/L 30 1 2.90E-01 2.90E-01 1.60E-01 1.60E-01 2.00E+01 1.5E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Ethyl benzene 100-41-4 µg/L 30 9 9.30E+00 1.60E-01 1.00E-01 1.00E-01 1.50E+00 6.2E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Isopropylbenzene 98-82-8 µg/L 30 8 2.00E+00 1.50E-01 1.20E-01 1.20E-01 4.50E+01 4.4E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Methyl tertbutyl ether (MTBE) 1634-04-4 µg/L 30 0 1.90E-01 1.90E-01 1.40E+01 ND Yes ND No NA Yes NA -- -- Adequate Adequate
Dichloromethane (Methylene chloride) 75-09-2 µg/L 30 13 1.30E+01 4.10E-01 3.50E-01 3.50E-01 1.10E+01 1.2E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
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Table 4-11
PRI 17 Data Adequacy Evaluation
US Magnesium RI/FS
Rowley, Utah

Decision 0 Decision 1 Decision 2 Decision 3 Decision 4 Decision 5

RBSL or 
RBESL 

available?

Maximum 
Detect > 
Lowest 
RBSL

Are there at 
least 60% 
detected 
values?

Is Mean 
≤ 80th 

Percentile?

Maximum 
DL ≤ Lowest 

RBSL

Percent 
Exceedances 
of Undiluted 

Samples

DL in ≥ 50% 
undiluted 
samples ≤ 

Lowest RBSL 
or RBESL?

Datasets with ≥ 
60% Detects 
Adequacy

Datasets with 
< 60% Detects 

Adequacy

Final Adequacy 
Determination

HHRA 
Screening 

Benchmark
(µg/L)

HHSRUnitsCAS #Chemical Name
Maximum 
Detection 

Limit

Minimum 
Detection 

Limit

Minimum 
Detection 

(µg/L)

Maximum 
Detection 

(µg/L)

Number of 
Detections

Number of 
Samples

Styrene 100-42-5 µg/L 30 0 1.50E-01 1.50E-01 1.20E+02 ND Yes ND No NA Yes NA -- -- Adequate Adequate
Tetrachloroethene 127-18-4 µg/L 30 16 8.50E+00 1.10E-01 1.00E-01 1.00E-01 4.10E+00 2.1E+00 Yes Yes No NA NA NA -- -- Adequate Adequate
Toluene 108-88-3 µg/L 30 12 4.50E+00 2.70E-01 2.50E-01 2.50E-01 1.10E+02 4.1E-02 Yes No No NA Yes NA -- -- Adequate Adequate
Trichloroethene 79-01-6 µg/L 30 25 3.20E+01 1.30E-01 1.30E-01 1.30E-01 2.80E-01 1.1E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Trichlorofluoromethane (Freon-11) 75-69-4 µg/L 30 0 2.30E-01 2.30E-01 1.10E+02 ND Yes ND No NA Yes NA -- -- Adequate Adequate

Vinyl chloride
75-01-4

µg/L 30 9 1.30E+01 2.70E-01 2.20E-01 2.20E-01 1.90E-02 6.8E+02 Yes Yes No NA NA NA -- -- Adequate Adequate

o-Xylene 95-47-6 µg/L 30 14 1.80E+01 1.30E-01 1.00E-01 1.00E-01 1.90E+01 9.5E-01 Yes No No NA Yes NA -- -- Adequate Adequate
m,p Xylenes 179601-23-1 µg/L 30 12 2.20E+01 2.80E-01 1.80E-01 1.80E-01 1.90E+01 1.2E+00 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Dissolved Solids
TDS

µg/L 30 30 3.00E+08 2.20E+07 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Bromide
24959-67-9

µg/L 30 14 4.00E+05 2.20E+04 8.80E+03 1.80E+04 NSV NSV No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Chloride
16887-00-6

µg/L 30 30 1.80E+08 1.20E+07 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Chlorine, Field 7782-50-5 µg/L 30 30 1.40E+02 0.00E+00 3.00E-02 4.7E+03 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Fluoride 16984-48-8 µg/L 30 29 2.00E+04 7.70E+02 1.20E+03 1.20E+03 8.00E+01 2.5E+02 Yes Yes Yes Yes NA NA -- Adequate -- Adequate
Nitrate as N 14797-55-8 µg/L 30 10 2.20E+03 2.90E+02 1.10E+02 1.10E+03 3.20E+03 6.9E-01 Yes No No NA Yes NA -- -- Adequate Adequate

Nitrite as N
14797-65-0

µg/L 30 0 8.00E+01 8.00E+02 2.00E+02 ND Yes ND No NA No X No --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Sulfate
14808-79-8

µg/L 30 30 2.60E+07 4.60E+05 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Perchlorate
14797-73-0

µg/L 30 11 1.10E+00 1.10E-01 8.20E-02 8.20E-01 1.40E+00 7.9E-01 Yes No No NA Yes NA -- -- Adequate Adequate

Monochloroacetic Acid 79-11-8 µg/L 30 9 3.60E+02 1.30E+01 4.00E+00 4.00E+00 4.00E+00 9.0E+01 Yes Yes No NA NA NA -- -- Adequate Adequate

Monobromoacetic acid
79-08-3

µg/L 30 7 2.00E+01 7.70E+00 7.50E+00 7.50E+00 NSV NSV No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Dichloroacetic Acid 79-43-6 µg/L 30 11 1.50E+03 9.90E+00 9.80E+00 9.80E+00 1.50E+00 1.0E+03 Yes Yes No NA NA NA -- -- Adequate Adequate

Dibromoacetic acid
631-64-1

µg/L 30 7 1.10E+03 2.00E+02 3.80E+00 3.80E+00 NSV NSV No NA No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

Trichloroacetic acid 76-03-9 µg/L 30 11 1.30E+03 1.30E+01 3.80E+00 3.80E+00 1.10E+00 1.2E+03 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Organic Carbon
TOC

µg/L 30 30 1.90E+05 3.50E+03 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Total Alkalinity
ALK

µg/L 30 30 1.10E+06 6.40E+04 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Orthophosphate as P
PHOSPHATE AS P,

µg/L 30 0 3.90E+02 3.90E+03 NSV NSV No ND No NA NA NA -- --
Address in 
Uncertainty 
Evaluation

Address in 
Uncertainty 
Evaluation

pH, Field
PH

pH units 30 30 8.21E+00 5.30E+00 NSV NSV No NA Yes Yes NA NA --
Address in 
Uncertainty 
Evaluation

--
Address in 
Uncertainty 
Evaluation

Dissolved Cyanide 74-90-8 µg/L 30 14 97 5 5 25 1.50E-01 6.5E+02 Yes Yes No NA NA NA -- -- Adequate Adequate

Total Cyanide 74-90-8 µg/L 30 13 47 6 5 25 1.50E-01 3.1E+02 Yes Yes No NA NA NA -- -- Adequate Adequate
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Table 4-12
Summary of Outer PRI Data Adequacy Results
US Magnesium RI/FS
Rowley, Utah

PRI Analytes with Uncertainty Notes Conclusion
2 Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 

Fluoranthene, Pyrene, Low Molecular Weight PAH (ND=0), Low 
Molecular Weight PAH (ND= ½ DL), 4-Methyl-2-pentanone

Mean exceeds 80th percentile. Uncertain for COPC and/or 
COPEC selection

2 Thallium, 2,4-Dimethylphenol, 2,4-Dinitrophenol, 2,6-
Dinitrotoluene, 2-Chloronaphthalene, N-Nitrosodimethylamine

All ND; greater than 50% of undiluted detection 
limits exceed lowest RBC, or no undiluted 
samples and detection limits exceed lowest RBC.

Uncertain for COPC and/or 
COPEC selection

8 Bromodichloromethane, Dibromochloromethane* Mean exceeds 80th percentile.
*VOCs will be evaluated separately in the SLRA; 
fewer than 14 samples were analyzed based on 
field conditions. 

Uncertain for COPC and/or 
COPEC selection

8 2,4,5-Trichlorophenol, 2,4-Dichlorophenol, 2,4-Dimethylphenol, 
2,4-Dinitrotoluene, 2,6-Dinitrotoluene, 2-Chloronaphthalene, 2-
Chlorophenol, 2-Methylphenol,  3 & 4 Methylphenol, 4-
Nitrophenol, Benzylbutylphthalate, Diethyl phthalate, 
Dimethylphthalate, Hexachlorobutadiene, 
Hexachlorocyclopentadiene, Hexachloroethane, Nitrobenzene,  N-
Nitrosodimethylamine, N-Nitrosodiphenylamine, Phenol

All ND; greater than 50% of undiluted detection 
limits exceed lowest RBC.

Uncertain for COPC and/or 
COPEC selection

9 2,4-Dimethylphenol, 2,6-Dinitrotoluene, 2-Chloronaphthalene, N-
Nitrosodimethylamine

All ND; greater than 50% of undiluted detection 
limits exceed lowest RBC.

Uncertain for COPC and/or 
COPEC selection

10 Beryllium All detects: mean exceeds 80th percentile. Uncertain for COPC and/or 
COPEC selection

10 Thallium, 2,4-Dimethylphenol, 2,4-Dinitrophenol, 2,6-
Dinitrotoluene, 2-Chloronaphthalene, N-Nitrosodimethylamine

All ND; greater than 50% of undiluted detection 
limits exceed lowest RBC, or no undiluted 
samples and detection limits exceed lowest RBC.

Uncertain for COPC and/or 
COPEC selection

11 Chrysene, High Molecular Weight PAH (ND=0), High Molecular 
Weight PAH (ND=1/2DL)

Mean exceeds 80th percentile. Uncertain for COPC and/or 
COPEC selection

11 2,4-Dimethylphenol, 2,6-Dinitrotoluene, 2-Chloronaphthalene, N-
Nitrosodimethylamine

All ND; greater than 50% of undiluted detection 
limits exceed lowest RBC.

Uncertain for COPC and/or 
COPEC selection

12 Thallium, 2,4-Dimethylphenol, 2,6-Dinitrotoluene, 2-
Chloronaphthalene, N-Nitrosodimethylamine

All ND; greater than 50% of undiluted detection 
limits exceed lowest RBC, or no undiluted 
samples and detection limits exceed lowest RBC.

Uncertain for COPC and/or 
COPEC selection

13 Low Molecular Weight PAH (ND=0) Mean exceeds 80th percentile. Uncertain for COPEC selection
13 Thallium, 2,4,5-Trichlorophenol, 2,4-Dichlorophenol, 2,4-

Dimethylphenol, 2,4-Dinitrophenol, 2,4-Dinitrotoluene, 2,6-
Dinitrotoluene, 2-Chloronaphthalene, 2-Chlorophenol, 2-
Methylphenol, 3 & 4 Methylphenol, 4-Nitrophenol, 
Benzylbutylphthalate, Diethyl phthalate, Dimethylphthalate, 
Hexachlorobutadiene, Hexachlorocyclopentadiene, 
Hexachloroethane, Nitrobenzene, N-Nitrosodimethylamine, N-
Nitrosodiphenylamine, Pentachlorophenol, Phenol

All ND; greater than 50% of undiluted detection 
limits exceed lowest RBC, or no undiluted 
samples and detection limits exceed lowest RBC.

Uncertain for COPC and/or 
COPEC selection

14 2,4-Dimethylphenol, 2-Methylphenol, 2,4-Dinitrophenol, 2,6-
Dinitrotoluene, 2,4-Dinitrotoluene, 2,4-Dichlorophenol, 2-
Chloronaphthalene, 2,4,5-Trichlorophenol, 2-Chlorophenol, 3 & 4 
Methylphenol, 4-Nitrophenol, 4,6-Dinitro-2-methylphenol, 
Diethyl phthalate, Dimethylphthalate, Benzylbutylphthalate, 
Hexachlorobutadiene, Hexachlorocyclopentadiene, 
Hexachloroethane, N-Nitrosodimethylamine, Nitrobenzene, 
Pentachlorophenol, N-Nitrosodiphenylamine

All ND; greater than 50% of undiluted detection 
limits exceed lowest RBC.

Uncertain for COPC and/or 
COPEC selection

15 2,4-Dimethylphenol, 2,4-Dinitrophenol, 2,6-Dinitrotoluene, 2-
Chloronaphthalene, N-Nitrosodimethylamine

All ND; greater than 50% of undiluted detection 
limits exceed lowest RBC.

Uncertain for COPC and/or 
COPEC selection

16 2,4-Dimethylphenol, 2,4-Dinitrophenol, 2,6-Dinitrotoluene, 2-
Chloronaphthalene, N-Nitrosodimethylamine

All ND; greater than 50% of undiluted detection 
limits exceed lowest RBC.

Uncertain for COPC and/or 
COPEC selection

17 1,1-Dichloroethene Mean exceeds 80th percentile. Uncertain for COPC and/or 
COPEC selection

17 Nitrite as N**, 1,1'-Biphenyl, 2,2-Oxybis(1-chloropropane), 2,4-
Dinitrophenol, 2,4-Dinitrotoluene, 2,6-Dinitrotoluene, 3,3'-
Dichlorobenzidine, 4-Chloroaniline, bis(2-Chloroethyl) ether, 
Dibenzofuran, Hexachlorocyclopentadiene, Hexachloroethane, 
Nitrobenzene, N-Nitrosodimethylamine, N-Nitroso-di-n-
propylamine, 1,4-Dioxane, 1,2-Dibromo-3-chloropropane, 1,2-
Dibromoethane, 1,1,2-Trichloroethane, 1,1,2,2-Tetrachloroethane

All ND; greater than 50% of undiluted detection 
limits exceed lowest RBC, or no undiluted 
samples and the maximum DL exceeds the lowest 
RBC.
** These analytes had no undiluted samples, but 
at least 50% of the adjusted detection limits are 
less than the lowest RBC.

Uncertain for COPC and/or 
COPEC selection, unless **.
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Table Notes

-- = No relevant results
µg/kg = micrograms per kilogram
µg/L = micrograms per liter
Empty cells = No results
ESR = Ecological screening ratio
HHSR = Human health screening ratio
NA = Not Applicable
ND = Not Detected
NSV = No Screening Value
PCB = Polychlorinated biphenyl 
pH = pH units
PRI = Preliminary Remedial Investigation
SIM = Selected ion monitoring 
TEQ = Toxicity equivalence 
USEPA = United States Environmental Protection Agency 
USM = US Magnesium LLC
X = no undiluted samples were analyzed.
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Appendix L 
Response to Agency Comments 

 



 

6 March 2015 
 
Via Electronic Mail 
 
Mr. Ken Wangerud 
Remedial Project Manager 
Superfund Remedial Program 
USEPA Region 8 – EPR-SR  
1595 Wynkoop Street 
Denver, CO 80202-1129 
 
Subject: Response to USEPA Comments on the Fines vs. Bulk 

Evaluation Technical Memorandum, dated 28 January 
2015 

 
 
Dear Mr. Wangerud: 

The Fines vs. Bulk Evaluation Technical Memorandum was submitted 
via email to the United States Environmental Protection Agency 
(USEPA) on 12 December 2014. USEPA comments on the memorandum 
were received via e-mail on 28 January 2015. This letter presents ERM-
West, Inc.’s (ERM’s) responses to USEPA’s comments on the Fines vs. 
Bulk Evaluation Technical Memorandum. A revised version of the Fines 
vs. Bulk Evaluation Technical Memorandum incorporating the revisions 
below is attached to this letter. 

Each of the USEPA comments is provided below in italic font, followed 
by ERM’s response in green font.  
 

GENERAL COMMENT 
 
The fine vs. bulk relationship is used mainly for human risk 
assessment. At present, it is not expected that fine vs. bulk 
adjustments will be used in the ecological assessment. Consequently, 
references to the BTAG are not appropriate. Rather than referring to 
discussions with the BTAG, revise the text to refer to discussions with 
the EPA and other agency partners. 

 

ERM Response: Text will be revised as per the comment. 
 

Environmental  
Resources 
Management 
 
7272 E. Indian School Rd. 
Suite 108 
Scottsdale, AZ 85251 
(480) 998-2401 
(480) 998-2106 (fax) 
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SPECIFIC COMMENTS 

 
 
INTRODUCTION 
1. Page 2, first full paragraph after numbered list: Although the text is 

accurately quoting the Phase 1A SAP, revise the text as follows: 
 The Phase 1A SAP states that “t This approach allows 
development of a quantitative relationship between the bulk 
coarse fraction and the fine fraction, so that if a meaningful 
difference is evident, the concentration in the fine-grained 
fraction may be calculated from the bulk coarse fraction. ” 

ERM Response: Text will be revised as per the comment. 

 
 
2. Page 2, paragraph following bulleted list: Revise the text as follows: 

In addition, note that relationships and methods used to adjust 
bulk concentrations to account for concentrations in the fine 
fraction as described herein are intended appropriate for use in 
selection of human health COPCs for the Outer PRIs the 
screening level risk assessment (SLRA) only. They data may or 
may not be considered adequate are not intended for use in 
subsequent characterizations of exposure or risk that may be 
conducted at a later date. 

ERM Response: Text will be revised consistent with the 
comment as follows: 

In addition, note that relationships and methods used 
to adjust bulk concentrations to account for 
concentrations in the fine fraction as described herein 
are intended for use in selection of human health 
COPCs for the Outer PRIs. Methods and findings 
used herein may or may not be considered adequate 
for use in subsequent selection of COPCs and/or 
characterizations of exposure or risk that may be 
conducted at a later date. 
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DATA USED IN EVALUATION 
3. Include a description of where the raw analytical data may be 
accessed. 

ERM Response: Reader will be referred to where the 
analytical data may be accessed. 

 
 
4. Page 3, first full paragraph, third sentence: The text states that all 

data were validated. Based on the requirements of the Phase 1A SAP 
(WS#36), it is expected that 10 percent of the fine vs. bulk data was 
validated using Stage 3A protocols and the remaining 90 percent was 
subject to a Stage 2 level of validation. Please confirm this assumption 
and provide an indication of where the supporting validation 
documentation can be located. 

ERM Response: Data validation was performed as required 
by the Phase 1A SAP. The text is correct. All validation 
reports are included in Appendix H of the Phase 1A Data 
Report. No change to the memorandum is required. 

 
 
5. Page 3, first full paragraph, fourth sentence: It is not necessary to 

include field duplicate data and other quality assurance data in this 
report; however, include a cross-reference to the data usability assessment 
(Section 7.2 of the Phase 1A RI Data Report main document). Include a 
brief statement that summarizes the conclusions from that report as they 
relate to the data described in this appendix. 

ERM Response: A reference to Section 7.2 of the Phase 1A 
RI Data Report and the following text will be included: 

Fines fraction analysis was done on five surface soil 
samples selected from each PRI Area, and both the 
fine fraction and the bulk samples were analyzed for 
select Phase 1A RI constituents. Table 2 provides 
descriptive statistics of the fines content of the 
samples from each PRI Area. Field duplicates for bulk 
and fine samples were excluded from this evaluation. 

All data used have been validated by a third party 
and deemed usable, as described in Section 7.2 of the 
Phase 1A RI Data Report. Method quality objectives 
for precision, accuracy, representativeness, 
completeness, and comparability were met for the 
Phase 1A RI Data. Additional detail can be found in 
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the data validation reports included in Appendix H. 
Field duplicates for bulk and fine samples were 
excluded from this evaluation. 

 
 
6. Page 4, second bullet list: Sample pairs where an analyte was not 

detected in one or both samples should not be used in assessing the 
quantitative relation between fine vs. bulk. Revise the text as follows: 

If both values are detects, use the maximum value; and 
If one value is detected, us the detected value; and 
If neither value is detected, use the minimum value. 
If one or neither value is detected, do not use the sample pair in the 
assessment. 

ERM Response: These bullets apply only to the case where 
two results were reported in a single sample (either a bulk 
sample or a fine fraction sample) for the same SVOC as a 
result of two analyses: full scan (SW 8270C) and SIM 
methods (SW 8270C-SIM). It does not apply to how non-
detected values in a bulk-fines pair of samples are handled. 
Handling of non-detected values is described on Page 7 and 
states that “…a sample pair was included in this evaluation 
only if the analyte was detected in both the bulk sample and 
fine fraction.” For further clarity, the following revised text 
will be included: 

When two results were reported for the same SVOC 
in a sample as a result of the use of two analytical 
methods (SCAN and SIM), the value used in the bulk-
fines dataset for that sample was selected based on the 
following: 

• If an SVOC was detected in a sample by both 
regular (SCAN) and confirmation (SIM) analyses, 
use the maximum value; or 

• If an SVOC was detected in a sample by only one 
analysis (SIM or SCAN), use the detected value; or 

• If an SVOC was not detected in a sample by either 
analysis (SIM or SCAN), then the associated bulk-
fines sample pair would not be included in the 
bulk-fines dataset as only analytes detected in both 
the paired bulk and fine fractions were used in this 
assessment. 
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DATA ANALYSIS/APPROACH 
 
7. Page 4, only paragraph, third sentence: Revise the text as follows: 

As agreed with the BTAG, the data from all PRI Areas were combined 
for the regression analysis. Data were graphed and a visual 
examination was performed to see if there were important 
differences between PRI areas (e.g., see Appendix A plots using 
color codes to stratify by PRI areas). After discussions with 
USEPA and agency partners, it was concluded that any 
differences that may exist between PRI areas are sufficiently 
minor that data from all PRI areas may be combined to increase 
the number of data points and to improve the statistical power 
of the analysis. 

ERM Response: Text will be revised as per the comment 
(see above). Consistent with response to General Comment, 
“USEPA and agency partners” was inserted into the text. 

 
 
8. Scatterplots, page 5, only paragraph: The text contains a number of 

statements regarding the role of distributional form in selecting a 
regression method. The EPA notes some of the statements are not entirely 
accurate; however, the EPA agrees with the method selected, therefore it 
is not necessary to edit the text. If ERM wishes, the EPA will identify the 
issues as a side discussion. 

ERM Response: Comment noted. No change to the 
memorandum is required. 
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9. Scatterplots, page 5, only paragraph: Revise the text as follows: 
To provide a visualization of the relationship between bulk sample and 
their associated fine fraction, concentrations in each of the paired bulk 
and fine samples were plotted against each other in a scatterplot (see 
Attachment A). For convenience, the graphs show a The one-to-one 
line that indicates equal concentrations in the fine fraction and the 
bulk sample. and is shown on the plots as a visual guide (Figure 1). If 
the concentration in the fine fraction is greater than concentration in 
the bulk sample the point falls above the one-to-one line. Visual 
inspection of the plots showed that concentrations in the fine fraction 
may be higher or lower than concentrations in the bulk sample, and, in 
some constituents, are very similar. Further exploration Quantitative 
evaluation of the fine vs. bulk concentration relationships were 
conducted using regression analysis. 

ERM Response: Text will be revised as per the comment 
(see above). 

 
 
10. Characterizing Relationship between Bulk Sample and Fine 

Fraction, Handling of Non-Detected Values, page 7, only 
paragraph, second-to-last sentence: Revise the text to clarify if this 
includes "J" qualified values below the laboratory quantitation limit. 

ERM Response: Text will be revised as follows: 

A detect-detect pair is a sample wherein a detected 
concentration (including J-qualified concentration) 
was reported for the analyte in both the bulk sample 
and the fine fraction. 

 
 
11. Characterizing Relationship between Bulk Sample and Fine 

Fraction, Evaluation and Selection of Regression Methods, 
Parametric Regression Methods, Simple Linear Regression, page 7, 
second-to-last sentence on page: The text says “Further, the use of 
SLR is prohibited when the dataset includes left-censored (non-detect) 
data (Helsel & Hirsch 1991).” However, any sample pair that is ND for 
one or both samples is excluded from use. Therefore, this is an irrelevant 
criticism of SLR and cannot be claimed as an advantage of the non-
parametric method proposed. Revise the text to delete this sentence. 
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ERM Response: Text will be revised as follows: 

SLR is sensitive to outliers and skew. Further, the use 
of SLR is prohibited when the dataset includes left-
censored (non-detect) data (Helsel & Hirsch 1991). 

 
 
12. Characterizing Relationship between Bulk Sample and Fine 

Fraction, Evaluation and Selection of Regression Methods, 
Nonparametric Regression Methods, Mann-Kendall Test and Sen’s 
Slope Estimator, page 9, first equation: The equation for S is not 
clear. Helsel and Hirsh define S as P – N, where P is the count of Y pairs 
(rank ordered from low to high on X) where the difference is positive and 
N is the count of the number of Y pairs where the difference is negative. 
Revise the text to clarify the notation. 

ERM Response: Equation in the text is correct and properly 
cited as Kendall (1976). Reference will be added to text as 
follows: 

In the case of no ties in the x and y variables, 
Kendall’s rank correlation coefficient, tau (τ), may be 
expressed as  

τ = S/D  

where (Kendall 1976): =	 ( ( − ) ∗ ( − )) 
 

13. Characterizing Relationship between Bulk Sample and Fine 
Fraction, Evaluation and Selection of Regression Methods, 
Selected Regression Method, page 10, second paragraph, second 
sentence: The text states “The median regression model was applied to 
all analytes with at least eight detect- detect pairs”. Revise the text to 
confirm and re-state that only detect-detect pairs are used, and that any 
detect-ND or ND-ND pairs are not used. 
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ERM Response: Text will be revised as follows: 

The median regression model was applied to all 
analytes with at least eight detect- detect pairs. As 
noted in Handling of Non-Detected Values (p. 7 of this 
memorandum), only detect-detect pairs are used—
detect-ND or ND-ND pairs are not used. 

 

RESULTS/CONCLUSIONS 
 
14. Page 10, only paragraph, last sentence: Revise the text as follows: 

Note that the calculated totals (TEQ mammalian and avian, Total 
PCBs, and 
HMW/LMW PAHs) are shown with substitutions of both 
of zero and of one-half the method detection limit for 
individual non-detect congeners. 

ERM Response: Text will be revised as per the comment 
(see above). 

 
 
15. Analytes Excluded from Regression Analysis, page 11, first 

paragraph after bullet lists, last sentence: The report should state 
clearly that the data collected on the relationship between fine vs. bulk 
samples in the outer PRI areas should not be assumed to be applicable to 
use in the inner PRI areas not included in the study (i.e., PRI 2). In 
addition, data collection from the remaining inner PRI areas may be 
needed to make this determination. Revise the text as follows: 

Based on this range, a proxy adjustment factor of two (2.0) was 
selected for all detected SVOCs and PAHs. The adjustment was 
considered to be reasonably conservative to support a site-specific 
screening of inner PRI areas. Because the range was relatively narrow 
across different analytes, for simplicity, it was decided that use of a 
conservative value of 2.0 for all analytes SVOCs (including PAHs) 
detected in bulk samples would be useful in the initial evaluation of the 
data. 

ERM Response: Text will be revised as per the comment 
(see above). For clarity, please note that PRI 2 is categorized 
as an Outer PRI. A revised statement for the intended use of 
bulk-fine adjustments will be included in the Introduction 
(see Response to Comment #2).  
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Whether or not a factor of 2 is adequate to account for the 
uncertainty remains to be determined. The EPA notes that no 
adjustment for bulk-fine was used by ERM in the derivation of 
refined RBCs for US Mag workers exposed in the inner PRI areas. 

ERM Response: Refined RBCs were only developed for 
three bioaccumlative constituents: dioxin-like compounds 
(as characterized by TCDD TEQ), Total PCBs, and HCB. The 
proxy adjustment factor of two is proposed for SVOCs 
(including PAHs) detected in bulk samples – not to adjust 
concentrations for the three bioaccumulative constituents. 
Comment noted. 
 

 
16. Summary, page 12, first full paragraph: The text states “Further in 

some cases (particularly with the Calculated TEQs), the y intercept of the 
model far exceeded the measured values. By applying the adjustment factor 
to these data, seemingly large differences in the range of values for an 
analyte appeared “dwarfed” by the linear adjustment of the model.” The 
value of the intercept is the predicted concentration in fines when the 
concentration in bulk is zero. Granted that the median regression line 
derived using the selected method is appropriate, the value of the intercept 
should not be identified as a major source of uncertainty. Rather, 
interpretation of this value must be placed in the context of the sample 
results as well as the context of the level of concern. While it is appropriate 
to discuss the limitations in the results, this discussion tends to overstate 
the problems and undermines confidence in the conclusions. Revise as 
appropriate to clarify this issue. 

ERM Response: Text will be revised as follows: 

Further, in some cases (particularly with the 
Calculated TEQs), the y-intercept of the model 
exceeded the measured values. When applying the 
adjustment factor to these data, seemingly large 
differences in the range of values for an analyte 
appear “dwarfed” by the linear adjustment of the 
model. For this evaluation, the intended use of the 
model (including the y-intercept) is to ‘best fit’ the 
data for the purposes of predicting concentrations in 
the fine fraction using bulk fraction data. To attain the 
‘best fit’ for estimation purposes, the regression was 
not ‘forced’ through the origin. Given specified goals 
and latitudes of this evaluation, future assessments 
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may use a different approach to identify and 
characterize relationships between bulk and fine 
fractions. 

 
17. Attachment A: Include units of concentration to all scatterplots. 

ERM Response: Scatterplots will be revised to include units. 

If you have any questions, please contact me at (480) 998-2401. 

Sincerely, 

 
David J. Abranovic, P.E. 
Project Coordinator (ERM) 
 
DJA/jcb/0132320 
Attachments 
 
cc: David Gibby (US Mag) 
 Mark Ransom (ERM) 

 



30 March 2015 
 
Via Electronic Mail 
 
Mr. Ken Wangerud 
Remedial Project Manager 
Superfund Remedial Program 
USEPA Region 8 – EPR-SR  
1595 Wynkoop Street 
Denver, CO 80202-1129 
 
Subject: Response to USEPA Comments on the OU-1 Phase 1A 

Outer PRI Data Adequacy Memorandum, dated 4 
February 2015 

 
 
Dear Mr. Wangerud: 

The OU-1 Phase 1A Outer PRI Data Adequacy Memorandum was 
submitted via email to the United States Environmental Protection 
Agency (USEPA) on 12 December 2014. USEPA comments on this 
submittal were received via e-mail on 4 February 2015, and this letter 
presents ERM-West, Inc.’s (ERM’s) responses to USEPA’s comments. 

Each of the USEPA comments is provided below in italic font, followed 
by ERM’s response in green font.  
 

GENERAL COMMENTS 
 

1.   Separate the surface water and groundwater into individual media 
throughout this report and for the data adequacy evaluation. The Phase 
1A SAP prescribes collection of both surface and groundwater samples; 
each being a separate media in the Conceptual Site Model. These are 
distinctly different aqueous media with significantly different potential 
sources and fate and transport regimes. 

With regard to groundwater, the data adequacy assessment should note 
that no sample was collected from MW16. 

 

Environmental  
Resources 
Management 
 

7272 E. Indian School Rd. 
Suite 100 
Scottsdale, AZ 85251 
(480) 998-2401 
(480) 998-2106 (fax) 
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With regard to surface water, the Phase 1A surface water sampling 
remains to be fulfilled by ERM. Email correspondence dated 
20November 2014, from K. Wangerud to ERM extended the surface 
water sampling schedule (email attached). 

Revise the memorandum to exclude any adequacy evaluation of surface 
water until completion of Phase 1A data collection for site-wide surface 
water. Examples include but are not limited to: 

 

a. Page 2, Section 2.0 Approach: “…evaluation (solid samples 
collected in PRIs 2 and 8 through 16, and water samples 
collected and combined into PRI 17).” 

 

b.   Page 5, partial paragraph on top of page: “A total of 46 
aqueous samples collected during Phase 1A were evaluated 
as PRI 17.” Revise to distinguish between the sample sets 
for surface water (16 thus far) and groundwater (30). 
Continue to clarify the surface water data set is incomplete 
and data adequacy has yet to be evaluated. 

 

c. Page 8, Section 3.2 Water: both surface water and 
groundwater data sets combined for data adequacy 
evaluation. Revise to indicate only groundwater data is 
include for the groundwater media data adequacy analysis. 

 

d.   Page 10, Section 4.2, Water: include discussion of only the 
groundwater dataset. 

 

e. Page 11, Section 5.0, Conclusions, third bullet: refers to the 
“aqueous dataset.” Revise to include conclusions regarding 
the groundwater dataset only. 

 

f. Tables: delete surface water data and dataset discussion. 
 
Response: During the March 2015 Phase 1B RI Scoping 
Meeting, US Magnesium/ERM and USEPA agreed that data 
adequacy for groundwater will be evaluated separately from 
surface water. The data adequacy memo will be revised to 
include evaluation of solids and groundwater samples only. It 
will be noted in the data adequacy memo that a sample could 
not be collected from MW16, and the Draft Phase 1A Data 
Report will be referenced for the explanation. The text will be 
revised to indicate that only groundwater data are being 
evaluated. The tables will be revised to include only 
groundwater data.  
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ERM is coordinating with US Magnesium and USEPA to 
collect the remaining Phase 1A Surface Water samples during 
spring/summer 2015. After the data are received and 
validated, the surface water dataset will be evaluated for data 
adequacy.  

 

SPECIFIC COMMENTS 

2.    Section 1.0 INTRODUCTION, page 1, numbered list: The text states 
“By comparing maximum concentrations to risk-based screening levels 
(RBSLs) or risk-based ecological screening levels (RBESLs)1, the SLRA 
will present information on exceedances (or lack thereof) to..... 2) 
support decisions related to conducting an expedited feasibility study, 
and…” The primary purpose of the Phase 1A data is COPC selection for 
the outer PRIs. It is not clear what aspect of the Phase 1A data ERM 
believes may be relevant to deciding whether an expedited FS is 
appropriate for one or more of the outer PRIs. Absent an acceptable 
explanation for this assertion, delete this item from the list. 

Response:  Text will be revised as per the comment. 

3.    Section 2.1 Assessing Adequate Sample Size per Area, page 2, first 
paragraph of section, first sentence: Revise the text as follows: 

…ecological risk-based concentrations (RBCs). 
Response:  Text will be revised as per the comment. 

 
4.    Section 2.1 Assessing Adequate Sample Size per Area, page 2, 

second paragraph of section: Revise the text as follows: 

The DQOs presented in the Phase 1A SAP Worksheet 11 provide the 
performance criteria for sample size for COPC selection, which is 
founded on the concept that given a dataset of adequate size, Cmax in 
that dataset will have a high probability (at least 95%) of exceeding the 
true mean concentration across the exposure area. 
Response:  Text will be revised as per the comment. 

5.    Section 2.2 Evaluation Process for Data Adequacy, page 5, second 
paragraph of section:  

Revise the text as follows: 
…detected values in the dataset. If an RBC is not available 
for an analyte in a specific medium, data adequacy is based 
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on an evaluation of analytical sensitivity in detecting 
concentrations at PRIs. The lack of an RBC… 

 

An evaluation of analytical sensitivity cannot help address 
uncertainty about chemicals with no RBCs.  
Response:  Text will be revised as per the comment. In 
addition, the flow diagram (Figure 2-1) and tables have been 
revised accordingly. The revised flow diagram (Figure 2-1) is 
attached.   

6.   Section 2.2 Evaluation Process for Data Adequacy, page 5, third 
paragraph of section: Revise the text as follows: 

…number of detections. As described in Section 1, Phase 
1A sample size recommendations were based on the 
assumption that the mean would generally not be higher 
than the 80th percentile, and that a sample size of 14 would 
be sufficient to capture ensure there was a high probability 
that Cmax would exceed the true mean. The mean was 
calculated… 
Response:  Text will be revised as per the comment. 

7.   Section 2.2 Evaluation Process for Data Adequacy, page 6, first full 
paragraph on page: The text states “For datasets with at least 60 percent 
detects, if the mean is less than the 80th percentile (Decision 3), then the 
data are sufficient for COPC selection. If not, then the dataset is 
considered to be highly skewed and it is uncertain that the data are 
adequate).” The second sentence in this paragraph is unlikely to be true 
in all cases and is not needed. The fact that detection frequency is low 
does not necessarily imply the data set is strongly skewed. More 
importantly, the adequacy of the data depends on the relation of the 
detection limit to the RBC. Such data sets should be evaluated on a case 
by case basis. Revise the text accordingly. 

Response:  The text only applies to datasets with at least 60 
percent detects. Evaluation of datasets with low detection 
frequency is discussed in the next paragraph of the text. Text 
will be revised as follows for additional clarity: 

For datasets with at least 60 percent detects, if the mean is 
less than the 80th percentile (Decision 3), then the data are 
sufficient for COPC selection. If the mean is greater than the 
80th percentile, then the dataset is considered to be highly 
skewed and it is uncertain that the data are adequate. 
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8.   Section 2.2 Evaluation Process for Data Adequacy, page 6, last 
paragraph: Delete the description of Test 5 from the text (and also from 
Figure 2-1, noted below). If an analyte is not detected and the analytical 
method does not provide an adequate detection limit to quantify 
exceedances of an RBC, the data are not adequate, regardless of 
whether or not the MDL achieved is similar to what was expected for the 
method. Revise the text as follows: 

If an analyte was not detected in at least 60 percent of the samples in 
the dataset and Cmax is less than the lowest RBC, the sensitivity of the 
analytical results was evaluated (Decision 4). If all detects are less 
than RBCs, and the maximum minimum MDL for non-detects is less 
than the RBCs, the data are adequate to select COPCs (i.e., all 
detected concentrations and analytical methods meet DQOs in 
detecting concentrations below the RBCs). If the maximum minimum 
MDL is not less than RBCs, the data may or may not be adequate and 
must be assessed on a case by case as discussed in Section 4 it may be 
because the analytical technology is not sufficient to achieve the RBC. 
In this case, at Decision 5, the minimum MDL is compared to the MDL 
for that analyte in that matrix in Worksheet 15 of the Phase 1A SAP. 
Comparison to the Phase 1A SAP MDLs provides an indication of the 
likelihood the constituent will be detected in the future and whether it is 
worthwhile continuing to test for it. If the minimum MDL is greater 
than the lowest RBC but less than 30 percent greater than the MDL for 
that analyte in Worksheet 15 of the Phase 1A SAP, the data are 
adequate for COPC selection. If the minimum MDL is significantly 
higher than the Worksheet 15 MDL (greater than typical analytical 
variability of 30 percent3), the dataset may not be adequate for COPC 
selection. Methods to address this uncertainty at COPC selection are 
proposed in Section 4. 

 

Footnote 3 shall also be deleted. 

Focusing on the minimum MDL in a data set of non-detect samples with 
variable MDLs is not appropriate. This could create the impression that 
the MDL is adequate for all samples in a data set, when it is not. Rather, 
use the maximum MDL in each set of non-detects to screen for data 
adequacy. If one or more samples is an ND at a level above the RBC, this 
data set should be evaluated on a case by case basis to determine if the 
data are or are not adequate. 

Response:   Text will be revised to reflect the comment and 
the process described below. In addition, the flow diagram 
(Figure 2-1) and tables will be revised to use maximum 
sample detection limits (DLs) for comparison to RBCs.  The 
data adequacy TM will be revised to include a case-by-case 
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assessment of uncertain datasets (excluding HPAH and 
LPAH, because the constituents included in these sums are 
evaluated individually), where the maximum detected 
concentration does not exceed the lowest RBC and either the 
maximum DL is greater than the RBC or the mean is greater 
than the 80th percentile.  

In cases where detection frequency is greater than or equal to 
60 percent, if the mean is greater than the 80th percentile, the 
factors responsible for the mean exceeding the 80th percentile 
will be reviewed. In these cases, the uncertainty may be 
resolved by: 

 Providing rationale for not selecting the analyte as a 
COPC or COPEC, 

 Selecting the analyte in question as a COPC and 
COPEC in the SLRA), or 

 Collection of additional data. 
VOCs may be evaluated differently, as they were not analyzed 
in all samples collected in most PRIs and may have fewer than 
14 samples, per the SAP.   

In cases where detection frequency is less than 60 percent, if 
the maximum DL is greater than the lowest RBC, the 
distribution of DLs in each analyte dataset will be reviewed to 
determine how frequently the DL exceeds the lowest RBC.  

 If most DLs are less than the lowest RBC, and the 
exceeding DLs are due to a challenging sample matrix, 
the dataset may be deemed adequate.  

 If most or all MDLs are greater than the RBC, a 
comparison to DLs in Worksheet #15 of the SAP will 
be conducted.  

o If the SAP MQO for sensitivity has been met, 
the dataset may be deemed adequate.  

o If the MQO has not been met, uncertainty 
regarding adequacy remains, and may be 
resolved by: 

 Selection of the analyte as a COPC 
and/or COPEC (depending whether the 
DL exceeds the RBSL or lowest 
RBESL, or both) in the SLRA, or  

 Collection of additional data.  
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9.    Section 3.0 DATA USED, page 7, footnote 4: It is unacceptable to 
exclude surface water data from PRI 7. Note for future evaluation of 
surface water data adequacy once a complete surface water dataset is 
obtained. For this report, the footnote will be deleted. 

Response:  As stated in the response to General Comment 1, 
the data adequacy memo will be revised to include evaluation 
of solids and groundwater samples only. Footnote 4 is no 
longer applicable, as no groundwater data were collected 
during the DMA, and it will be deleted.  

10.  Section 3.1 Solids, page 8, first paragraph: Clarify if the reference to 
“stock pile waste” refers to only PRI 2 or other PRIs in the study area. 

Response:  Stockpiled waste includes samples from PRI 2 (the 
USM Landfill), PRI 9 (Smut Area), and PRI 12 (Ancillary 
Worker Exposure Area).  Note that solid waste samples were 
also collected from the subsurface at PRI 10 (Barium Sulfate 
Area). 

11. Section 3.1 Solids, page 8, second paragraph: The last sentence of the 
paragraph discusses adjustment factors that were developed and 
applied and found in Appendix J of the Phase 1A Outer PRI Data 
Report. However, Appendix J indicates that a factor of 2 will be applied 
for all analytes, independent of PRI. Revise the text to directly note the 
single adjustment factor of 2. 

Response:  No revision is needed. Appendix J states the 
following:  

“The BTAG carefully examined both the median fine-to-
bulk ratios and the median regression slopes for SVOCs 
(including PAHs) with sufficient detect-detect pairs and, 
with the exception of acetophenone, these values ranged 
from 0.9 to 1.9.  Based on this range, a proxy adjustment 
factor of two (2.0) was selected for all detected SVOCs and 
PAHs.” 
For analytes with a minimum of eight detect-detect pairs, 
specific adjustment factors were developed based on the 
relationship between bulk sample and fine fraction 
concentrations, as shown in Tables 5 and 7 of Appendix J. 
These adjustment factors were developed using data combined 
from all of the PRIs with fines data and applied to data from 
all PRIs in which fines analyses were conducted (PRIs 2 and 8 
to 14). 
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12. Section 3.3 PARCC Assessment, page 8: The PARCC assessment in the 
Phase 1A Outer PRI Data Report provides consolidated statistics across 
all analytes. This could possibly mask problems with specific analytes. 
PARCC analyses results should be presented by analyte by PRI. This 
comment will be noted again for the main portion of the Data Report and 
any resulting adjustments shall be made herein also. 

Response:  Descriptive statistics for the comparison of 
analytical results to Measurement Quality Objectives (MQOs) 
for precision, accuracy, and completeness will be presented by 
analyte by PRI for solids and groundwater in the revised data 
adequacy memo as per the comment. Representativeness and 
comparability will not be evaluated or presented on an analyte 
or PRI basis for the reasons described below. 

Representativeness is a measure of whether sample data 
accurately and precisely represent the characteristics of a 
population, and the SAP identifies that there are no criteria for 
quantitatively evaluating representativeness. According to the 
SAP, representative data for this project is obtained through 
careful selection of sample locations and analytical 
parameters, proper collection and handling of samples, and 
consistent application of established field and laboratory 
procedures. Collection and handling of samples and 
application of field and laboratory procedures were 
consistently practiced throughout Phase 1A and it would be 
inappropriate to present these actions by analyte by PRI as 
requested. This evaluation is presented in Section 7.2.3 of  the 
Phase 1A data report for the Outer PRIs and is sufficient.  

Comparability expresses the confidence with which one data 
set can be compared with another. The SAP identifies that 
there is no quantitative measure for comparability and that 
comparability will be achieved by consistently following 
standard field and laboratory procedures and by using standard 
measurement units in reporting analytical data. It would be 
inappropriate to present the confidence of comparability of 
datasets by analyte by PRI as requested. This evaluation is 
presented in the Phase 1A data report for the Outer PRIs and is 
sufficient. 

13.  Section 4.1 Solids, page 9, first paragraph: Revise the text as follows: 
… In five of the 10 PRIs, all analytes have adequate data 
(Table 4-12). The following paragraphs describe the 
skewed and uncertain data sets. In PRI 2, five… 
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Response:  Text will be revised as per the comment. 

14.  Section 4.1 Solids, page 10, last paragraph: Revise the text as follows: 

…Worksheet 15 MDL by greater than 30 percent. Thallium 
concentrations… 
Response:  Text will be revised as per the comment. 

15.  Section 4.2 Water, page 10, only paragraph: Revise the text as follows: 
…Worksheet 15 values.  Analytical limitations for these 
analytes will be further evaluated through discussions with the 
laboratory prior to including them in the Phase 1B RI. 

The decision as to whether limitations in the data prohibit them from 
being relied upon for COPC selection is a topic for discussion with 
agency risk assessors and risk managers, not the analytical 
laboratory. 

Response:  Text will be revised as per the comment. 

16. Section 4.3 Evaluation of Datasets with Fewer than 14 Samples, Page 11, 
first paragraph: 

It is premature to determine potential impacts to PRI’s 15 and 16.  Revise 
the text as follows: 

…RBC in PRIs 15 and 16, which have little to no impacts from site 
operations. Thus, it... 
Response:  Text will be revised as per the comment. 

17.  Figure 2-1: Revise the text as follows: 
4 Is Maximum Minimum MDL < Lowest RBSL? (c) 
 
Response:  Text in the figure has been revised as per the 
comment (see attached). 

18.  Figure 2-1: Remove “Step 5” and the “Yes” direction from that 
step. The figure should reflect a decision: if the answer to Step 4 is 
“No” then the uncertainty will be addressed during COPC selection. 

 

Response:  Figure 2-1 (attached) has been revised as per the 
comment. 
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If you have any questions, please contact me at (480) 998-2401. 

Sincerely, 

 
David J. Abranovic, P.E. 
Project Coordinator (ERM) 
 
DJA/jcb/0132320 
Attachments 
 
cc: David Gibby (US Mag) 
 Mark Ransom (ERM) 



Figure 2-1. Data Adequacy Assessment Protocol for Phase 1A Outer PRIs

Dataset for analyte "x"

Address uncertainty in 
SLRA No

0. Does the analyte 
have a defined 
RBSL/RBESL?

Yes

Data are adequate for 
SLRA

Yes 1. Is Maximum 
Detect > Lowest 
RBSL/RBESL?

No

2. Are more than 
60% of the values 

detects?

Yes No

Data are adequate for 
SLRA Yes

3. Is Mean(a) ≤ 80th 
percentile?

4. Is Maximum DL ≤ Lowest 
RBSL/RBESL? Yes

Data are adequate for 
SLRA

No No

Data are inadequate for 
SLRA: review reasons for 

skewed dataset, and select 
as COPC or collect more 

data (b)

Data may not be adequate for 
SLRA: conduct spatial evaluation, 

review distribution of DL values 
and ability to achieve DL less than 

RBSL/RBESL (b)

Notes
(a)  Mean calculated by using 1/2 DL for NDs
(b) Additional detail provided in data adequacy memorandum text.

COPC = Constituent of potential concern
DL = Detection limit
RBSL = Risk-based screening level
RBESL = Risk-based ecological screening level



17 June 2015 
 
Via Electronic Mail 
 
Mr. Ken Wangerud 
Remedial Project Manager 
Superfund Remedial Program 
USEPA Region 8 – EPR-SR  
1595 Wynkoop Street 
Denver, CO 80202-1129  
 
Subject: Response to USEPA Comments on the Agencies Technical 

Comments On Environmental Resources Management’s 
Draft Phase 1A Data Report For PRI Areas 2 And 8–17 

 
 
Dear Mr. Wangerud: 

The draft Phase 1A Data Report for PRI Areas 2 and 8-17 (Data Report) 
was submitted via email to the United States Environmental Protection 
Agency (USEPA) on 23 September 2014. The USEPA provided 
comments on this submittal on behalf of the USEPA and Utah 
Department of Environmental Quality (collectively “the Agencies”) via 
e-mail on 14 May 2015, and this letter presents ERM-West, Inc.’s 
(ERM’s) responses to the Agencies’ comments. 

Each of the Agencies’ comments is provided below in italic font, 
followed by ERM’s response in green font.  

INTRODUCTION 

The U.S. Environmental Protection Agency and the Utah Department of 
Environmental Quality (collectively the Agencies) are providing the following 
comments on the draft Phase 1A Data Report for PRI Areas 2 and 8-17I 
(Data Report). This document was prepared by Environmental Resources 
Management (ERM) and submitted to the EPA 24 September 2014. At that 
time, Appendix J and Appendix K were not included in the draft document. 
The following provides a timeline for transmittals of Appendix J and 
Appendix K. 
 

Environmental  
Resources 
Management 
 
7272 E. Indian School Rd. 
Suite 108 
Scottsdale, AZ 85251 
(480) 998-2401 
(480) 998-2106 (fax) 
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• 12 December 2014: ERM submitted both Appendix J and K to the 
EPA. 

• 28 January 2015: Agencies provided technical comments on Appendix J 
to ERM. 

• 4 February 2015: Agencies provided technical comments on Appendix 
K to ERM. 

• 6 March 2015: ERM submitted revised Appendix J to the EPA. 
• 30 March 2015: ERM submitted Response to Comments on Appendix 

K. The following comments are inclusive of the entire Data Report. 
 

GENERAL COMMENTS 
 

1. The PARCCS assessment (including sensitivity) in the Data Report, and 
Appendix K, provides consolidated statistics across all analytes. This could 
possibly mask problems with specific analytes. PARCCS analyses results 
should also be presented by analyte by PRI. Revise the Data Report to 
provide additional PARCCS analyses results by analyte by PRI. In 
addition, Sections 4.1.2, 4.2.2, and 4.4.3 would benefit from a table 
showing how the Phase 1A field activities meet the PRI-specific QC 
requirements (Worksheet #20 from the Phase 1A SAP). 

Response: 
a. This comment will be addressed in the Data Report for the most 

part, except for the sensitivity evaluation, which is provided 
with the data adequacy evaluation.  

b. New tables will be included showing rates of qualifiers added 
during validation due to accuracy and precision MQOs. 
Separate summary tables for accuracy and precision will show 
the overall number of qualifiers for each analyte in each PRI 
area. In addition, there will be tables showing each analyte in 
each PRI area that is qualified for either accuracy or precision, 
organized by reason code (see example). Validation qualifiers 
are not added for representativeness, comparability, 
completeness, or sensitivity, so these are addressed separately. 

c. A table will be included summarizing completeness by PRI 
area. See response to Comment 2 related to completeness 
evaluation.  

d. An evaluation of representativeness and comparability as 
related to laboratory analysis was provided in the draft report. 
See response to Comment 2 regarding the representativeness 
evaluation related to field modifications. 
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e. Sensitivity is evaluated in the data adequacy appendix 
(Appendix K). Each PRI data adequacy table compares the 
maximum and minimum MDL to the lowest RBC and to the 
Worksheet # 15 (WS 15) MDL. More detail on sensitivity 
analysis is provided in the response to Comment 22.  

f. Tables will be included that summarize the field QC samples 
collected for solids in each PRI area and for groundwater. 
Overall frequency will be compared to requirements in 
Worksheet # 12.  

  
2. Although the SAP modifications are not included in this Data Report, 

the impacts of both SAP and field modifications on the completeness and 
representativeness of the data should be discussed as appropriate 
throughout the document. In addition, the lack of sample collection from 
MW-16 and PRI7-009 should be included in the PRI-specific 
completeness evaluation. 

Response: The requested revisions will be made to Sections 4.1.3, 
4.2.3, and 4.4.4 regarding impacts of SAP and field modifications 
on representativeness and completeness. The SAP modifications 
will be provided with the Data Report in Appendix C, with the 
field modifications. 

 

3. Revise the headings of Sections 4.1.3, 4.2.3, 4.3.3, 4.4.4, 4.5.2, 4.6.2, and 
4.7.3 to better clarify these sections only discuss the Field Modifications, 
consistent with the text of Section 1.2. 

Response: The requested revisions will be made to the text.  
 

SPECIFIC COMMENTS 

4. Section 3.0 Pre-Phase 1A Reconnaissance Activities, page 5: The 
Data Report notes other activities conducted in support of the Phase 1A 
data collection efforts. Revise the text of this paragraph to include reference 
to the following sections and appendices where additional detail is provided 
(e.g., Appendices A, B and J).  

Response: The requested revisions will be made to the text.  
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5. Section 3.4 Landfill Geophysical Survey, pages 6-7: In addition to 
stating the geophysical survey results are summarized in Appendix B, 
revise the text to include a brief summary of the results, including the 
approximate depth to native soil (approximately 25 ft. across the landfill) 
and that the electrical resistivity survey indicated that sonic drilling would 
be the preferred method to obtaining subsurface samples.  

Response: The requested revisions will be made to the text.  
 

6. Section 4.1.1 Sampling Activities, pages 8-9, second bullet (PRI8): 
Revise the text to include the locations (identification) for the three 
saturated surface solid samples at PRI8.  

Response: The requested revisions will be made to the text. 

7. Section 4.1.3 Modifications to the Phase 1A Sampling and Analysis 
Plan, page 10, third bullet: Revise the text to explain the field conditions 
that resulted in sample location PRI8-005 being modified to include two 
locations, PRI8-005A and PRI8-005B.  

Response: The requested revisions will be made to the text.  

8. Section 4.1.3 Modifications to the Phase 1A Sampling and Analysis 
Plan, page 10, last bullet: Revise the text as follows: 

 

…locations (PRI2-0026, PRI2-009…  

Response: The requested revision will be made to the text.  

9. Section 4.2.3 Modifications to the Phase 1A Sampling and Analysis 
Plan, page 12, only bullet: The Data Report states that PRI 2 boring 
locations and sample intervals were modified based on the geophysical 
survey and lithologic observations. Revise the text to summarize the 
modifications. 

Response: The requested revisions will be made to the text. 
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10. Section 4.3.2 Well Development, page 13, second paragraph: Revise 
the text to identify deviations from the SOP with regards to development 
procedures. One example is PWT field personnel observed deviations at 
MW-14 related to the use of only a submersible pump and collection of 
grab samples for water quality parameters. 

Response: The requested revisions will be made to the text. 
 

11. Section 4.3.3 Modifications to the Phase 1A Sampling and Analysis 
Plan, page 14, bullet list: Several references are made to “observed 
lithology” for modifying the design, construction or location for the 
installation of several monitoring wells (MW-18, MW-14, MW-20B, 
MW-20A and MW-16). Revise the text to include clarification as to how 
lithology resulted in modifications to the monitoring wells discussed in this 
section.  

Response: The requested revisions will be made to the text.  
 

12. Section 4.4.2 Surface Water Sampling Activities, page 15, second 
paragraph: Revise the text as follows: 

 

Surface water sampling at most Inner PRI Areas (PRIs 1, 3, 5, 
and 6) was not performed in association with the Phase 1A RI 
for Outer PRI Areas. Surface water sampling at these PRI areas 
was postponed pending the outcome of the Resource 
Conservation and Recovery Act settlement being negotiated 
between US Magnesium, the USEPA, and the United States 
Department of Justice, and pending a decision by US 
Magnesium to conduct an alternative RI/FS process for one or 
more of the Inner PRI Areas, as described in Attachment 5 to 
the SAP cover letter (EPA 2013). An addendum to this Phase 
1A Data Report will be prepared to include the remaining 
surface water sampling activities and data results as well as a 
separate data adequacy evaluation for surface water (Appendix 
K). 

 

Comment note: RCRA case considerations were not factors in the sampling 
deferral decision. It was solely to enable US Magnesium to consider the 
USEPA’s alternative RI/FS offer. 
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Response: The elimination of RCRA case considerations from this 
discussion is inappropriate, as the potential RCRA settlement was 
the stated justification for the request by US Magnesium/ERM to 
eliminate surface water samples from PRI Areas 1, 3, 5, and 6 (SAP 
Modification submitted by Jill Quillin of ERM on 12 November 
2013). In response to this request, the USEPA, in an email from Ken 
Wangerud on 20 November 2013, stated (emphasis added in 
shading): 

While there may be merit in the point you are raising, EPA approval of a 
change that eliminates the Ph1A sampling of these PRIs at this time 
would be premature. However, postponing sample collection/analysis 
until mid-2014 seems appropriate pending the outcome of RCRA 
proceedings and USMag/ERM’s pending deliberations about RIFS 
options for the Inner-PRIs. 

As discussed in our November 18 meeting, and as indicated in EPA’s 
November 8, 2013 letter (Enclosure 1 re Options/Process/Schedule for 
addressing Inner-PRIs), EPA recognizes that development of the Draft 
SLRA Tech-Memo/Data-Report, the Final SLRA/RI-Report, and 
problem-formulation may involve deliberations regarding option-choices 
extending into early-Spring 2014. Accordingly, EPA will approve Ph1A 
sampling of the OU1 Inner-PRIs to be postponed to a July 2014 start 
date. I can prepare a SAP-Modification to the WS#16 project schedule 
accordingly.  

If a settlement of the RCRA case occurs, and when USMag/ERM 
addresses pending alternative option-choices for OU1, EPA will consider 
further modifying Ph1A sampling/analysis plans and schedules for OU1.  

Text will be added regarding preparation of an addendum to the 
data report that will include the surface water sampling and 
analysis data, as well as a data adequacy evaluation of surface water 
results. 

 

13. Section 4.4.4 Modifications to the Phase 1A Sampling and Analysis 
Plan, page 17: Footnote #2 indicates sample PRI7-013 was filtered using 
a 0.2 micron filter. Revise Table 4-7 to include explanation of the sample 
identification numbers (-02 and -45) as they relate to filter size.  

Response: The requested revisions will be made to the text.  
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14. Section 4.6.1 Water Level Measurement Activities: Water level 
measurement activities have been completed for Phase 1A. The complete 
water level data set shall be included in the Data Report.  

Response: Table 4-9 will be updated to include the complete water 
level dataset. 

15. Section 5.2 Data Validation: Revise this section to include a Data 
Validation Summary Table, by PRI, similar to that found in the DMA 
report and consistent with the PARCCS/QC requirements discussions by 
PRI. 

Response: Revisions that address this comment will be made as 
described in the response to General Comment #1.  

 

16. Section 7.2.2, Accuracy, page 33, first paragraph: The Data Report 
states the total number of results qualified due to accuracy-related MQOs 
was less than 15 percent of the total number of Phase 1A results and 
concludes the general level of accuracy appears to be “high” and therefore 
does not limit the usability of any particular analyte, method or matrix. 
Clarify the actual percentage qualified due to accuracy-related MQOs as 
its not apparent it can be concluded that the general level of accuracy is 
high (an approximate 15% accuracy error would seem to indicate some 
concern with data usability). 

Response: Tables and text that will be added to address General 
Comment #1 will address this comment.  

17. Figure 1-2 (Preliminary Remedial Investigation Areas): The RI/FS 
boundary symbol and the symbol used to delineate the Plant boundary are 
too similar. Revise the line style and color. 

Response: Figure will be revised as requested. 
 

18. Table 4-7 (Surface Water Samples): Revise to include explanation of 
PRI7-013 sample identification numbers (-02 and -45) as they relate to 
filter size. 

Response: The requested revisions will be made to the table.  
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19. Table 6 series (Prevalence Tables): Revise the tables to include a column 
for frequency of detection (percent detected) and comparison to the TQL’s 
of Worksheet #15 of the Phase 1A SAP, similar to that found in the DMA 
report and consistent with the PARCCS/QC requirements discussions by 
PRI. 

Response: 

a. The frequency of detection (as % detected) will be added 
to the prevalence tables.  

b. The TQLs in WS 15 of the SAP are obsolete; appropriate 
values for comparison are the RBCs in the SLRA 
Technical Memorandum (ERM 2013). Data adequacy 
tables in Appendix K include a comparison of maximum 
MDLs to lowest RBCs. In cases where the maximum 
MDL is higher than the lowest RBC applicable in the PRI 
area, there will be additional discussion in Appendix K. 
See response to Comment 22.  

 

20. Appendix E (MW-13A and others): The boring log details “void” from 
3-4.5 feet. Clarify if there was no material recovered in the “void” interval 
due to material falling out of the sampler or whether there was actually a 
void present that prevented sample collection.  

Response: The boring logs for MW-13A and MW-13B detail “void” 
from 3-4.5 feet. The void from 3-4.5 feet was observed while 
advancing a hand auger from the ground surface to 5 feet bgs at the 
MW-13B borehole. The void may represent a sinkhole, and MW-13A 
and MW-13B are located in an area where sinkholes are present. 

21. Appendix J, Summary, page 12, first full paragraph: Revise the text as 
follows (in accord with meeting of 6 May 2015): 

 

Further, in some cases (particularly with the Calculated 
TEQs), the y-intercept of the model exceeded the measured 
values. When applying the adjustment factor to these data, 
seemingly large differences in the range of values for an 
analyte appear “dwarfed” by the linear adjustment of the 
model. For this evaluation,… 
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Response: The requested revisions will be made to Appendix J text.  

Appendix K (based on ERM’s Response to Comments dated 30 
March 2015): ERM’s response and suggested responses to EPA’s 
comments are acceptable; except as noted below. 

Note: For future data adequacy evaluations, the detection frequency noted 
as 60 percent should be anything with a detection frequency of 50 percent 
or greater. Background data set guidance generally uses a “50 percent or 
greater” guideline for when data distributions can be used reliably to 
support decision making. For those data sets with a detection frequency 
between 15 and 50 percent, the non- detected values must be integrated 
into the data set using a rank sum or slope estimator before the mean can be 
considered valuable for making data comparisons. While no changes are 
being directed for the COPC selection, ERM shall consider this in future 
data set evaluations. 

Response to EPA Comment 8, first sentence after first bullet list: The 
EPA suggests there is no evaluation appropriate to determine the 
adequacy of the limited VOC data for the identification of COPCs. 
Based on the limited data set available for the outer PRI areas, VOCs 
shall be retained as COPCs until an adequate data set is available to 
make a different determination. 

Response: COPC selection will occur in the SLRA, and it is 
premature to determine that VOCs should be retained in any of the 
Outer PRI areas. SAP requirements were met for VOC testing, and 
adequate data are available for consideration in the SLRA as to 
whether additional VOC testing should be conducted in some areas 
for the baseline risk assessments.  

 

Response to EPA Comment 8, second bullet list, first and second 
bullets: Quantitatively (e.g., percentages) define “most” as it 
applies to detection limits compared to the RBC.  

Response: “Most” means greater than 50 percent. See revisions to 
bullets below.  

Response to EPA Comment 8, second bullet list, second bullet, first sub-
bullet: Prior to finalization of Appendix K, provide the EPA with the 
definitive MQOs that will be used to determine if sensitivity is adequate. 
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Response: The bullets in the Response to EPA Comment 8 on the 
Data Adequacy Evaluation will be revised as shown below: 

In cases where detection frequency is less than 60 
percent, if the maximum DL is greater than the lowest 
RBC, the DLs in each analyte dataset will be reviewed to 
determine how frequently the DL exceeds the WS 15 
MDL. An exceedance of the WS 15 MDL is defined as a 
DL that is more than 20 percent higher, to allow for 
analytical variability. In addition, it is appropriate to 
include only undiluted samples in the evaluation. 
Samples are diluted due to either high concentrations of 
one or more analytes and/or a challenging matrix that 
contains interfering compounds or would cause damage 
to the analytical instrument; the DL is adjusted for the 
dilution factor.  

 If the DL is less than 120 percent of the WS 15 
MDL in at least 50 percent of the undiluted 
samples, the MQO for sensitivity will have been 
met. 

 If the DL is more than 120 percent of the WS 15 
MDL in more than 50 percent of the undiluted 
samples, the rate of exceedance of the lowest RBC 
will be reviewed.  

o If the DL is less than the lowest RBC in 
more than 50 percent of the undiluted 
samples, the MQO for sensitivity will have 
been met.  

o If the DL exceeds the lowest RBC in more 
than 50 percent of undiluted samples, the 
sensitivity MQO will not have been met.  

 If the SAP MQO for sensitivity has been met, the 
dataset will be deemed adequate.  

 If the MQO for sensitivity has not been met, 
uncertainty regarding adequacy remains, and 
may be resolved by: 

o Selection of the analyte as a COPC and/or 
COPEC (depending whether the DL 
exceeds the RBSL or lowest RBESL, or 
both) in the SLRA; or  

o Collection of additional data. 
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Review of the datasets with a maximum MDL greater than the 
lowest RBC indicates: 

 In solids datasets, the majority of RBC 
exceedances are SVOCs. Four SVOCs are in this 
category, in all PRI areas (2,4-dimethylphenol, 
2,6-dinitrotoluene, 2-chloronaphthalene, and  
N-nitrosodimethylamine). There are two PRI 
areas where these are the only analytes that 
exceed RBCs. Thallium is the only non-SVOC in 
this category; no other analyte class is 
represented.  

 In groundwater datasets, 22 of 28 analytes where 
the maximum DL is greater than the lowest RBC 
are SVOCs, five are VOCs, and one is an anion 
(nitrate).  

 In all datasets with maximum MDL greater than 
the lowest RBC, all results are non-detect, except 
the hexachloroethane dataset in PRI Area 2 
(detected in one sample). 

 In general, one or more RBESLs are lower than 
the DLs; DLs generally meet RBSLs selected for 
human health screening.  

 Not all datasets will meet the sensitivity MQO.  

 

If you have any questions, please contact me at (480) 998-2401. 

Sincerely, 

 
David J. Abranovic, P.E. 
Project Coordinator (ERM) 
 
DJA/jcb/0132320 
Attachments 
 
cc: David Gibby (US Mag) 
 Mark Ransom (ERM) 
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AGENCIES RESPONSE TO 
ERM-WEST’S RESPONSE (17 June 2015)  

TO AGENCIES TECHNICAL COMMENTS (14 May 2015)  
ON ENVIRONMENTAL RESOURCES MANAGEMENT’S  

DRAFT PHASE 1A DATA REPORT FOR PRI AREAS 2 AND 8–17 
(ERM document date: September 2014) 

including 
Appendix J, Evaluation of Bulk Versus Fines Fraction Soil Analyses  

(ERM document date: 6 March 2015)  
and 

Appendix K, Data Adequacy Evaluation of Phase 1A RI Data for PRI Areas 2 and 8-17 
 (ERM document date: 30 March 2015 – Response to Comments) 

 
U.S. MAGNESIUM NPL SITE, TOOELE COUNTY, UTAH 

9 July 2015 
 
INTRODUCTION 

The U.S. Environmental Protection Agency and the Utah Department of Environmental Quality 
(collectively the Agencies) are providing the following responses to ERM-West’s response to agency 
comments on the draft Phase 1A Data Report for PRI Areas 2 and 8-17 (Data Report). This document 
was prepared by Environmental Resources Management (ERM) and submitted to the EPA 24 September 
2014. At that time, Appendix J and Appendix K were not included in the draft document. The following 
provides a timeline for transmittals of Appendix J and Appendix K. 

• 12 December 2014: ERM submitted both Appendix J and K to the EPA. 
• 28 January 2015: Agencies provided technical comments on Appendix J to ERM. 
• 4 February 2015: Agencies provided technical comments on Appendix K to ERM.   
• 6 March 2015: ERM submitted revised Appendix J to the EPA. 
• 30 March 2015: ERM submitted Response to Comments on Appendix K. 
• 14 May 2015: Agencies provided technical comments on draft Phase 1A Data Report, including 

Appendix J and Appendix K. 
• 17 June 2015: ERM submitted response to agency comments of 8 May 2015. 

The Agencies accept ERM-West’s responses and proposed text changes outlined in the 17 June 
2015 response to the Agency comments, with the following exceptions: 

Agency Original General Comment #12: Section 4.4.2 Surface Water Sampling Activities, page 15, 
second paragraph: As set forth below, EPA hereby modifies the Sec. 4.4.2 text of its 14 May 2015 
comments on the Draft Ph1A Data Report to more accurately reflect the situation and status of the 
sampling, and finalization of the Phase 1A Data Report. ERM shall insert the text as follows:  

Surface water sampling at most Inner PRI Areas (PRIs 1, 3, 5, and 6) was not performed in 
association with the Phase 1A RI for Outer PRI Areas. Surface water sampling at PRI areas 1 and 
3 was postponed pending resolution of a Resource Conservation and Recovery Act settlement 
being achieved between US Magnesium, the USEPA, and the United States Department of 
Justice in 2014 (still pending as of June 2015). Sampling of PRIs 5 and 6 was pending a January 
2015 decision by US Magnesium to conduct an alternative RI/FS process for one or more of the 
Inner PRI Areas, as described in Attachment 5 to the SAP cover letter (EPA 2013); that offer was 
declined by US Magnesium.    
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An addendum to this Phase1A Data Report will be prepared to include the remaining surface 
water sampling activities and data results as well as a separate data adequacy evaluation for 
surface water (Appendix K). 
 

Appendix K  

1. General Comment: As EPA has noted before, it is important to distinguish between the process that is 
used for ecological risk assessment and for human health risk assessment. Therefore, when describing 
the COPC selection process, text should indicate that COPEC selection will occur in the SLERA and 
that human COPC identification will occur within the HHRA. 

2. The EPA does not agree that the protocol for evaluation of detection limit adequacy is optimal. Figure 
1 shows the protocol proposed by ERM, drawn in decision tree format. The step highlighted in pink is 
problematic. More specifically, for data sets with low detection frequency (<60%), the protocol will 
lead to a detection limit being declared adequate if more than half of the (undiluted) samples have 
detection limits that are lower than the Method Detection Limit (MDL). However, if the MDL is 
substantially higher than the TQL or RBC, then the detection limit would likely not be adequate for 
reliable risk assessment purposes. EPA recommends that the highlighted step be deleted, leading to 
the protocol shown in Figure 2. Note that if a DL does not meet MQOs, that does not automatically 
mean that method development or re-sampling and analysis are needed. Rather, in some cases, all that 
may be required is a discussion of the issue in the uncertainty section of the risk assessment. 
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