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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.

RECORD OF UFPQAPP-SAP MODIFICATION

Kevin Lundmark

ERM RI Task Lead

Requestor:

Title:

Name of Site / Field Event: US Magnesium / Site-wide Hydrologic Investigation
22 May 2017

September 2013 OU-1 Phase 1A SAP Worksheet #14, Table 14-1,
Figure 14-14, and other sections as required for total sample counts
(Table 18-1 and Table 20-1)

Date of Proposed Modification:
Modified SAP Section(s):

Describe the Modification:

ERM will collect groundwater samples from five deeper zone monitoring wells to evaluate whether the
deeper zone of shallow aquifer is impacted by groundwater COPCs or surface water COPCs/COPECs. Two
of the monitoring wells are existing (installed in 2004) and the other three wells will be installed by US
Magnesium in 2017 during a field program to resolve key data gaps for a Groundwater Discharge Permit
(GWDP) Application (Stantec, 2017). ERM will also collect groundwater samples from one existing and one
new shallow zone monitoring wells to provide baseline groundwater quality data for use in GWDP
Application and as additional data points for evaluating nature and extent (N&E) of groundwater
contaminants for the RI.

Groundwater samples will be collected by ERM following the requirements and procedures of the Final
Phase 1A RI SAP (USEPA, 2013). Prior to sampling, the new monitoring wells will be developed and the
existing monitoring wells will be re-developed. Well development/re-development will be performed as
part of the GWDP data gaps field program following procedures that are equivalent to the well development
procedures described in Standard Operating Procedure (SOP) USM-10, Monitoring Well Installation and
Development.

The five deeper zone groundwater sampling locations are shown in Figure 14-C-2-29 and are listed in the
following table consistent with Table 14-1 of the Phase 1A SAP:

Sample Sample PRI Figure

LocIa]iDtlon Media Areal | Number X2 Y? Rationale

MW-9 Groundwater 7 14C-2-29 1303820 7512001 | To collect samples of groundwater from
existing wells screened in the deeper
zone aquifer hydraulically downgradient
of the Old Waste Pond for Site

MW-10 Groundwater 7 14C-2-29 1307700 7512137 Characterization and to confirm that the
deeper zone aquifer is not impacted by
COPCs/COPECs.
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Sample Sample PRI Figure
LocIa]iDtlon Media Areal | Number X2 Y? Rationale
MW-21 | Groundwater 6 14C-2-29 1302027 7508985 | To collect samples of groundwater from
new wells screened in the deeper zone
MW-22B | Groundwater | 5 | 14C-229 | 1303120 | 7507005 | 2duifer hydraulically downgradient of
the Current Wastewater Pond for Site
Characterization and to confirm that the
MW-23 | Groundwater 5 14C-2-29 | 1305111 | 7506550 | deeper zone aquifer is not impacted by
COPCs/COPECs.
PZ-13 Groundwater 5 14C-2-29 1305136 7506525 | To collect a sample of groundwater in
the upper shallow zone for GWDP
MW-22A | Groundwater | 5 | 14C229 | 1303100 | 7507945 | ‘ Fplication baseline water quality and
for groundwater N&E for the RI.

1 - The PRI Area listed is where the monitoring well is located; all groundwater samples are part of PRI Area 17, Site-
Wide Water.

2-Xand Y Coordinates are U.S. State Plane, NAD 83, Utah North Zone (U.S. Survey Feet). Locations of new monitoring
wells (MW-21, MW-22A /B, MW-23) are approximate; the final locations will be surveyed after the wells are installed.
MW-21, MW-22A /B, and MW-23 will be installed by US Magnesium for the GWDP Application and will be located
adjacent to existing monitoring wells PZ-8, PZ-10, and PZ-13, respectively. The locations of the new wells will be
determined in the field in order to locate a safe drilling location and avoid installing wells in areas of potential future
hydraulic barrier wall construction to avoid replacement installations (Stantec, 2017).

All data generated under this SAP modification will be uploaded to the RI/FS project database (EQuIS) in
accordance with the September 2013 Final Data Management Plan. The results of groundwater sampling and
analysis activities completed pursuant to this SAP Modification will be reported to USEPA in a standalone
technical memorandum that will:

e Summarize samples collected;

e Include tables presenting analytical results for the subject samples;

¢ Include laboratory analytical reports and data validation reports;

¢ Include copies of field notes, sampling forms, and other relevant sample collection and tracking
information;

¢ Identify any discrepancies between the actual procedures followed and the Phase 1A SAP; and

e Summarize and include as an attachment all EPA-approved field modification and additional SAP
modification forms associated with collection and analysis of the subject samples.

The Final Phase 1A Data Report for PRI Areas 2 and 8 through 17 and Surface Water Addendum and associated
data adequacy evaluations will not be revised to include these sample results, and the collection of this
additional data will not necessitate an update to the OU-1 Screening Level Risk Assessment for COPC
selection.

Justification or Reason for the Modification:

Deeper Zone Well Sampling

During the first site-wide hydrologic RI scoping meeting on 12 and 13 April 2017, ERM and USEPA agreed
that the RI will initially consider a 3-layer conceptual model for the shallow groundwater system at the site:
an upper shallow zone, a semi-confining deeper silty clay layer, and a deeper shallow zone. This is
consistent with the conceptual site model and the proposed groundwater flow model being developed for a
GWDP Application for a proposed hydraulic barrier wall engineering design (engineered hydraulic barrier
wall) for the Current Wastewater Pond at the site. Under this current conceptual model, the deeper silty clay
layer creates a confined condition in the deeper shallow zone and an upward vertical gradient between the
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deeper and upper shallow zone. The continuity of the deeper silty clay and the magnitude of the vertical
gradient in the vicinity of the current wastewater ponds are data gaps being addressed for the GWDP
Application.

Groundwater samples from the deeper zone aquifer were not collected during the 2014 - 2015 Phase 1A RI
groundwater sampling program. As agreed to during the scoping meeting, RI characterization requirements
for the deeper zone (below the deeper silty clay) will be contingent on sampling and analysis results from
the deeper zone groundwater for COPCs/COPECs as follows:

o If the deeper shallow zone is shown to not be impacted through the data collection and analysis of
deeper zone groundwater samples from existing wells MW-9 and MW-10 and new monitoring wells
MW-21, MW-22B, and MW-23, then only limited characterization of the deeper shallow zone will be
required for the RL

e If the deeper shallow zone is shown to be impacted, then further evaluation may be required to
evaluate whether there is a potential exposure pathway for contaminants in groundwater in the
deeper shallow zone.

The screen intervals for the existing deeper zone wells and the proposed screen intervals for the new deeper
zone monitoring wells will be adequate to evaluate for impacts to the deeper zone via downward migration
of COPCs/COPECs from the shallow zone aquifer beneath the Current Wastewater Pond and Old Waste
Pond for the following reasons:

e Well MW-9 is screened from 59 to 69 feet below ground surface (bgs) in silty sand/fine-grained sand
that is oolitic in part. The deeper silty clay was encountered from about 38 to 54 feet bgs at this
location and is underlain by a 5-foot layer of silt/sandy silt/clayey silt. Well MW-9 is therefore
screened within the first water-bearing zone beneath the silty clay.

e Well MW-10 is screened from 68 to 78 feet bgs in fine-grained sand interbedded with silt and clay.
The deeper silty clay was encountered from 48 to 68 feet bgs at this location. Well MW-10 is screened
immediately below the bottom of the silty clay.

e Wells MW-21, MW-22B, MW-23 will be screened across the first water-bearing zone encountered
below the confining silty clay unit. To allow for the sand pack, the ten-foot screens are expected to
begin approximately two feet below the silty clay unit; however, the actual screened interval for each
well will be based on observed lithologies as determined in the field by the US Magnesium GWDP
contractor (Stantec) with field consultation from USEPA and UDEQ.

Boring and well completion logs for wells MW-9 and MW-10 and a typical construction detail for new wells
MW-21, MW-22B, MW-23 are included as an attachment to this SAP Modification Request.

Upper Shallow Zone Well Sampling

One round of groundwater samples with complete analysis (including the full list of organic and inorganic
constituents identified in Phase 1A SAP Worksheet 15) is required for existing well PZ-13 and new well MW-
22A to evaluate baseline groundwater conditions for the GWDP Application. These analytical results will
also be used for evaluating nature and extent of groundwater contaminants for the RI.

A set of ten wells will be used to establish baseline conditions for the GWDP Application, including six
existing shallow-zone wells (MW-13B, MW-15B, PZ-8, PZ-10, PZ-12, and PZ-13) and four new wells to be
installed to address GWDP Application data gaps (MW-21, MW-22B, and MW-23 in the deeper zone and
MW-22A in the shallow zone). One round of complete groundwater analysis is required for each well for the
GWDP Application. For these ten wells, one round of complete groundwater analyses is available for
existing wells MW-13B, MW-15B, PZ-8, PZ-10, and PZ-12 from the 2014 Phase 1A RI. New deeper zone wells
MW-21, MW-22A, and MW-23 will be sampled and analyzed by ERM as described above. The single round
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of sampling and complete analysis for shallow zone wells PZ-13 and MW-22A will be performed by ERM at
the same time that deeper zone groundwater samples are collected.

Additional rounds of baseline sampling for the GWDP Application at all ten wells will include inorganic
analyses only and will be performed by Stantec.

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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Phase 1A SAP Modification 14C-2-29

Attachment 2
Typical Construction Detail for New Wells MW-21, MW-22B, and
MW-23

Source: 2 May 2017 US Magnesium Groundwater Discharge Permit Application Preparation -
Field Data Collection Work Plan. Prepared by Stantec for US Magnesium LLC.
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Phase 1A SAP Attachment 14C-2 Section D: Sampling and Analysis
Revision 0
US Magnesium NPL Site August 2013

Document Tracking Number: 14C-2-29

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 Task Lead

Name of Site / Field Event: US Magnesium / Site-wide Hydrologic Investigation

Date of Proposed Modification: 22 May 2017

Modified SAP Section(s): September 2013 OU-1 Phase 1A SAP Worksheet #14, Table 14-1,

Figure 14-14, and other sections as required for total sample counts
(Table 18-1 and Table 20-1)

Describe the Modification:

ERM will collect groundwater samples from five deeper zone monitoring wells to evaluate whether the
deeper zone of shallow aquifer is impacted by groundwater COPCs or surface water COPCs/COPECs. Two
of the monitoring wells are existing (installed in 2004) and the other three wells will be installed by US
Magnesium in 2017 during a field program to resolve key data gaps for a Groundwater Discharge Permit
(GWDP) Application (Stantec, 2017). ERM will also collect groundwater samples from one existing and one
new shallow zone monitoring wells to provide baseline groundwater quality data for use in GWDP
Application and as additional data points for evaluating nature and extent (N&E) of groundwater
contaminants for the RI.

Groundwater samples will be collected by ERM following the requirements and procedures of the Final
Phase 1A RI SAP (USEPA, 2013). Prior to sampling, the new monitoring wells will be developed and the
existing monitoring wells will be re-developed. Well development/re-development will be performed as
part of the GWDP data gaps field program following procedures that are equivalent to the well development
procedures described in Standard Operating Procedure (SOP) USM-10, Monitoring Well Installation and
Development.

The five deeper zone groundwater sampling locations are shown in Figure 14-C-2-29 and are listed in the
following table consistent with Table 14-1 of the Phase 1A SAP:

Sample :
e Sample PRI Figure 5 5 ; _
Locie]u:t’lon Media Neea t | ST X ¥ Rationale
MW-9 Groundwater 7 14C-2-29 1303820 7512001 | To collect samples of groundwater from

existing wells screened in the deeper
zone aquifer hydraulically downgradient
of the Old Waste Pond for Site

MW-10 Groundwater 7 14C-2-29 1307700 7512137 | Characterization and to confirm that the
deeper zone aquifer is not impacted by
COPCs/COPECs.

Page 1 of 4 h\ Q.\ “



Phase 1A SAP Attachment 14C-2 Section D: Sampling and Analysis

Revision 0
US Magnesium NPL Site August 2013
Sample Sampl PRI Fi
Location i Hane X2 Y2 Rationale
D Media Area! | Number
MW-21 Groundwater 6 14C-2-29 1302027 7508985 | To collect samples of groundwater from
new wells screened in the deeper zone
aquifer hydraulically downgradient of
MW-22B | Groundwater 5 14C-2-29 1303120 7507925 :

the Current Wastewater Pond for Site
Characterization and to confirm that the

MW-23 Groundwater 5 14C-2-29 1305111 7506550 | deeper zone aquifer is not impacted by
COPCs/COPECs.

Pz-13 Groundwater 5 14C-2-29 1305136 7506525 | To collect a sample of groundwater in
the upper shallow zone for GWDP

Application baseline water quality and

MW-22A | Groundwater 5 14C-2-29 1303100 7507945 for groundwater N&E for the RL.

! - The PRI Area listed is where the monitoring well is located; all groundwater samples are part of PRI Area 17, Site-
Wide Water.

2-Xand Y Coordinates are U.S. State Plane, NAD 83, Utah North Zone (U.S. Survey Feet). Locations of new monitorin g
wells (MW-21, MW-22A /B, MW-23) are approximate; the final locations will be surveyed after the wells are installed.
MW-21, MW-22A /B, and MW-23 will be installed by US Magnesium for the GWDP Application and will be located
adjacent to existing monitoring wells PZ-8, PZ-10, and PZ-13, respectively. The locations of the new wells will be
determined in the field in order to locate a safe drilling location and avoid installing wells in areas of potential future
hydraulic barrier wall construction to avoid replacement installations (Stantec, 2017).

All data generated under this SAP modification will be uploaded to the RI/FS project database (EQuIS) in
accordance with the September 2013 Final Data Management Plan. The results of groundwater sampling and
analysis activities completed pursuant to this SAP Modification will be reported to USEPA in a standalone
technical memorandum that will;

e Summarize samples collected;

¢ Include tables presenting analytical results for the subject samples;

e Include laboratory analytical reports and data validation reports;

e Include copies of field notes, sampling forms, and other relevant sample collection and tracking
information;

e Identify any discrepancies between the actual procedures followed and the Phase 1A SAP; and

e Summarize and include as an attachment all EPA-approved field modification and additional SAP
modification forms associated with collection and analysis of the subject samples.

The Final Phase 1A Data Report for PRI Areas 2 and 8 through 17 and Surface Water Addendum and associated
data adequacy evaluations will not be revised to include these sample results, and the collection of this
additional data will not necessitate an update to the OU-1 Screening Level Risk Assessment for COPC
selection.

Justification or Reason for the Modification:
Deeper Zone Well Sampling

During the first site-wide hydrologic RI scoping meeting on 12 and 13 April 2017, ERM and USEPA agreed
that the RI will initially consider a 3-layer conceptual model for the shallow groundwater system at the site:
an upper shallow zone, a semi-confining deeper silty clay layer, and a deeper shallow zone. This is
consistent with the conceptual site model and the proposed groundwater flow model being developed for a
GWDP Application for a proposed hydraulic barrier wall engineering design (engineered hydraulic barrier
wall) for the Current Wastewater Pond at the site. Under this current conceptual model, the deeper silty clay
layer creates a confined condition in the deeper shallow zone and an upward vertical gradient between the

W



Phase 1A SATI* Attachment 14C-2 Section D: Sampling and Analysis
Revision ()
US Magnesium NPL Site August 2013

deeper and upper shallow zone. The continuity of the deeper silty clay and the magnitude of the vertical
gradient in the vicinity of the current wastewater ponds are data gaps being addressed for the GWDP
Application.

Groundwater samples from the deeper zone aquifer were not collected during the 2014 - 2015 Phase 1A RI
groundwater sampling program. As agreed to during the scoping meeting, RI characterization requirements
for the deeper zone (bélow the deeper silty clay) will be contingent on sampling and analysis results from
the deeper zone groundwater for COPCs/COPECs as follows:

o If the deeper shallow zone is shown to not be impacted through the data collection and analysis of
deeper zone groundwater samples from existing wells MW-9 and MW-10 and new monitoring wells
MW-21, MW-22B, and MW-23, then only limited characterization of the deeper shallow zone will be
required for the RI.

e If the deeper shallow zone is shown to be impacted, then further evaluation may be required to
evaluate whether there is a potential exposure pathway for contaminants in groundwater in the
deeper shallow zone.

The screen intervals for the existing deeper zone wells and the proposed screen intervals for the new deeper
zone monitoring wells will be adequate to evaluate for impacts to the deeper zone via downward migration
of COPCs/COPECs from the shallow zone aquifer beneath the Current Wastewater Pond and Old Waste
Pond for the following reasons:

o Well MW-9 is screened from 59 to 69 feet below ground surface (bgs) in silty sand/fine-grained sand
that is oolitic in part. The deeper silty clay was encountered from about 38 to 54 feet bgs at this
location and is underlain by a 5-foot layer of silt/sandy silt/clayey silt. Well MW-9 is therefore
screened within the first water-bearing zone beneath the silty clay.

o Well MW-10 is screened from 68 to 78 feet bgs in fine-grained sand interbedded with silt and clay.
The deeper silty clay was encountered from 48 to 68 feet bgs at this location. Well MW-10 is screened
immediately below the bottom of the silty clay.

o Wells MW-21, MW-22B, MW-23 will be screened across the first water-bearing zone encountered
below the confining silty clay unit. To allow for the sand pack, the ten-foot screens are expected to
begin approximately two feet below the silty clay unit; however, the actual screened interval for each
well will be based on observed lithologies as determined in the field by the US Magnesium GWDP
contractor (Stantec) with field consultation from USEPA and UDEQ.

Boring and well completion logs for wells MW-9 and MW-10 and a typical construction detail for new wells
MW-21, MW-22B, MW-23 are included as an attachment to this SAP Modification Request.

Upper Shallow Zone Well Sampling

One round of groundwater samples with complete analysis (including the full list of organic and inorganic
constituents identified in Phase 1A SAP Worksheet 15) is required for existing well PZ-13 and new well MW-
22A to evaluate baseline groundwater conditions for the GWDP Application. These analytical results will
also be used for evaluating nature and extent of groundwater contaminants for the RI.

A set of ten wells will be used to establish baseline conditions for the GWDP Application, including six
existing shallow-zone wells (MW-13B, MW-15B, PZ-8, PZ-10, PZ-12, and PZ-13) and four new wells to be
installed to address GWDP Application data gaps (MW-21, MW-22B, and MW-23 in the deeper zone and
MW-22A in the shallow zone). One round of complete groundwater analysis is required for each well for the
GWDP Application. For these ten wells, one round of complete groundwater analyses is available for
existing wells MW-13B, MW-15B, PZ-8, PZ-10, and PZ-12 from the 2014 Phase 1A RI. New deeper zone wells
MW-21, MW-22A, and MW-23 will be sampled and analyzed by ERM as described above. The single round
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of sampling and complete analysis for shallow zone wells PZ-13 and MW-22A will be performed by ERM at
the same time that deeper zone groundwater samples are collected.

Additional rounds of baseline sampling for the GWDP Application at all ten wells will include inorganic
analyses only and will be perfgrm . Sfantec.

EPA Review/Approval:

M or des:gn

Each approved UFPQAPP SAP I\r dification 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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EPA approval RE: Phase 1A SAP Modification Request 14C-2-29 for Groundwater Sampling to Support Phase 2B Hydro RI Scoping

		From

		Wangerud, Ken

		To

		'Kevin Lundmark'; Catherine D. LeCours (clecours@PWT.COM)

		Cc

		David Abranovic; Justin Burning; Rob Hartman (rhartman@usmagnesium.com); Duster, David; Edward Hickey

		Recipients

		Kevin.Lundmark@erm.com; clecours@PWT.COM; David.Abranovic@erm.com; Justin.Burning@erm.com; rhartman@usmagnesium.com; DUSTER.DAVID@EPA.GOV; EHICKEY@utah.gov



Kevin et al:



 



EPA approval attached.



 



PWT Catherine LeCours will distribute as usual.



 



MWH-Stantec got off to a rocky start on the UGWP drilling program, so please let Catherine and I know when you will be able to get this sampling underway.



 



Thanks.



 



 



Ken Wangerud



Remedial Project Manager



Superfund Remedial Program



Ecosystem Protection & Remediation     



U.S. EPA – Region 8



1595 Wyncoop Street



Denver, CO 80202-1129



Ofc. Tel.  303-312-6703



           



 



From: Kevin Lundmark [mailto:Kevin.Lundmark@erm.com] 
Sent: Monday, May 22, 2017 1:14 PM
To: Wangerud, Ken <wangerud.ken@epa.gov>; Catherine D. LeCours (clecours@PWT.COM) <clecours@PWT.COM>
Cc: David Abranovic <David.Abranovic@erm.com>; Justin Burning <Justin.Burning@erm.com>; Rob Hartman (rhartman@usmagnesium.com) <rhartman@usmagnesium.com>
Subject: Phase 1A SAP Modification Request 14C-2-29 for Groundwater SAmplnig to Support Phase 2B Hydro RI Scoping



 



Ken and Catherine –



Please find attached for EPA review/approval Phase 1A SAP Modification Request 14C-2-29 for groundwater sampling to support Phase 2B Hydro RI scoping.  



 



Thank you,



Kevin



 



 



. . . . . . . . . . . . . . . . . . . . .



 



Kevin Lundmark



Senior Scientist



 



ERM



136 East South Temple | Suite 2150 | Salt Lake City, Utah 84105 USA



T +1 801 204 4313 | M +1 801 440 8296



E Kevin.Lundmark@erm.com | W 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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Document Tracking Number: 14C-2-29

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 Task Lead

Name of Site / Field Event: US Magnesium / Site-wide Hydrologic Investigation

Date of Proposed Modification: 22 May 2017

Modified SAP Section(s): September 2013 OU-1 Phase 1A SAP Worksheet #14, Table 14-1,

Figure 14-14, and other sections as required for total sample counts
(Table 18-1 and Table 20-1)

Describe the Modification:

ERM will collect groundwater samples from five deeper zone monitoring wells to evaluate whether the
deeper zone of shallow aquifer is impacted by groundwater COPCs or surface water COPCs/COPECs. Two
of the monitoring wells are existing (installed in 2004) and the other three wells will be installed by US
Magnesium in 2017 during a field program to resolve key data gaps for a Groundwater Discharge Permit
(GWDP) Application (Stantec, 2017). ERM will also collect groundwater samples from one existing and one
new shallow zone monitoring wells to provide baseline groundwater quality data for use in GWDP
Application and as additional data points for evaluating nature and extent (N&E) of groundwater
contaminants for the RI.

Groundwater samples will be collected by ERM following the requirements and procedures of the Final
Phase 1A RI SAP (USEPA, 2013). Prior to sampling, the new monitoring wells will be developed and the
existing monitoring wells will be re-developed. Well development/re-development will be performed as
part of the GWDP data gaps field program following procedures that are equivalent to the well development
procedures described in Standard Operating Procedure (SOP) USM-10, Monitoring Well Installation and
Development.

The five deeper zone groundwater sampling locations are shown in Figure 14-C-2-29 and are listed in the
following table consistent with Table 14-1 of the Phase 1A SAP:

Sample :
e Sample PRI Figure 5 5 ; _
Locie]u:t’lon Media Neea t | ST X ¥ Rationale
MW-9 Groundwater 7 14C-2-29 1303820 7512001 | To collect samples of groundwater from

existing wells screened in the deeper
zone aquifer hydraulically downgradient
of the Old Waste Pond for Site

MW-10 Groundwater 7 14C-2-29 1307700 7512137 | Characterization and to confirm that the
deeper zone aquifer is not impacted by
COPCs/COPECs.
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Sample Sampl PRI Fi
Location i Hane X2 Y2 Rationale
D Media Area! | Number
MW-21 Groundwater 6 14C-2-29 1302027 7508985 | To collect samples of groundwater from
new wells screened in the deeper zone
aquifer hydraulically downgradient of
MW-22B | Groundwater 5 14C-2-29 1303120 7507925 :

the Current Wastewater Pond for Site
Characterization and to confirm that the

MW-23 Groundwater 5 14C-2-29 1305111 7506550 | deeper zone aquifer is not impacted by
COPCs/COPECs.

Pz-13 Groundwater 5 14C-2-29 1305136 7506525 | To collect a sample of groundwater in
the upper shallow zone for GWDP

Application baseline water quality and

MW-22A | Groundwater 5 14C-2-29 1303100 7507945 for groundwater N&E for the RL.

! - The PRI Area listed is where the monitoring well is located; all groundwater samples are part of PRI Area 17, Site-
Wide Water.

2-Xand Y Coordinates are U.S. State Plane, NAD 83, Utah North Zone (U.S. Survey Feet). Locations of new monitorin g
wells (MW-21, MW-22A /B, MW-23) are approximate; the final locations will be surveyed after the wells are installed.
MW-21, MW-22A /B, and MW-23 will be installed by US Magnesium for the GWDP Application and will be located
adjacent to existing monitoring wells PZ-8, PZ-10, and PZ-13, respectively. The locations of the new wells will be
determined in the field in order to locate a safe drilling location and avoid installing wells in areas of potential future
hydraulic barrier wall construction to avoid replacement installations (Stantec, 2017).

All data generated under this SAP modification will be uploaded to the RI/FS project database (EQuIS) in
accordance with the September 2013 Final Data Management Plan. The results of groundwater sampling and
analysis activities completed pursuant to this SAP Modification will be reported to USEPA in a standalone
technical memorandum that will;

e Summarize samples collected;

¢ Include tables presenting analytical results for the subject samples;

e Include laboratory analytical reports and data validation reports;

e Include copies of field notes, sampling forms, and other relevant sample collection and tracking
information;

e Identify any discrepancies between the actual procedures followed and the Phase 1A SAP; and

e Summarize and include as an attachment all EPA-approved field modification and additional SAP
modification forms associated with collection and analysis of the subject samples.

The Final Phase 1A Data Report for PRI Areas 2 and 8 through 17 and Surface Water Addendum and associated
data adequacy evaluations will not be revised to include these sample results, and the collection of this
additional data will not necessitate an update to the OU-1 Screening Level Risk Assessment for COPC
selection.

Justification or Reason for the Modification:
Deeper Zone Well Sampling

During the first site-wide hydrologic RI scoping meeting on 12 and 13 April 2017, ERM and USEPA agreed
that the RI will initially consider a 3-layer conceptual model for the shallow groundwater system at the site:
an upper shallow zone, a semi-confining deeper silty clay layer, and a deeper shallow zone. This is
consistent with the conceptual site model and the proposed groundwater flow model being developed for a
GWDP Application for a proposed hydraulic barrier wall engineering design (engineered hydraulic barrier
wall) for the Current Wastewater Pond at the site. Under this current conceptual model, the deeper silty clay
layer creates a confined condition in the deeper shallow zone and an upward vertical gradient between the
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deeper and upper shallow zone. The continuity of the deeper silty clay and the magnitude of the vertical
gradient in the vicinity of the current wastewater ponds are data gaps being addressed for the GWDP
Application.

Groundwater samples from the deeper zone aquifer were not collected during the 2014 - 2015 Phase 1A RI
groundwater sampling program. As agreed to during the scoping meeting, RI characterization requirements
for the deeper zone (bélow the deeper silty clay) will be contingent on sampling and analysis results from
the deeper zone groundwater for COPCs/COPECs as follows:

o If the deeper shallow zone is shown to not be impacted through the data collection and analysis of
deeper zone groundwater samples from existing wells MW-9 and MW-10 and new monitoring wells
MW-21, MW-22B, and MW-23, then only limited characterization of the deeper shallow zone will be
required for the RI.

e If the deeper shallow zone is shown to be impacted, then further evaluation may be required to
evaluate whether there is a potential exposure pathway for contaminants in groundwater in the
deeper shallow zone.

The screen intervals for the existing deeper zone wells and the proposed screen intervals for the new deeper
zone monitoring wells will be adequate to evaluate for impacts to the deeper zone via downward migration
of COPCs/COPECs from the shallow zone aquifer beneath the Current Wastewater Pond and Old Waste
Pond for the following reasons:

o Well MW-9 is screened from 59 to 69 feet below ground surface (bgs) in silty sand/fine-grained sand
that is oolitic in part. The deeper silty clay was encountered from about 38 to 54 feet bgs at this
location and is underlain by a 5-foot layer of silt/sandy silt/clayey silt. Well MW-9 is therefore
screened within the first water-bearing zone beneath the silty clay.

o Well MW-10 is screened from 68 to 78 feet bgs in fine-grained sand interbedded with silt and clay.
The deeper silty clay was encountered from 48 to 68 feet bgs at this location. Well MW-10 is screened
immediately below the bottom of the silty clay.

o Wells MW-21, MW-22B, MW-23 will be screened across the first water-bearing zone encountered
below the confining silty clay unit. To allow for the sand pack, the ten-foot screens are expected to
begin approximately two feet below the silty clay unit; however, the actual screened interval for each
well will be based on observed lithologies as determined in the field by the US Magnesium GWDP
contractor (Stantec) with field consultation from USEPA and UDEQ.

Boring and well completion logs for wells MW-9 and MW-10 and a typical construction detail for new wells
MW-21, MW-22B, MW-23 are included as an attachment to this SAP Modification Request.

Upper Shallow Zone Well Sampling

One round of groundwater samples with complete analysis (including the full list of organic and inorganic
constituents identified in Phase 1A SAP Worksheet 15) is required for existing well PZ-13 and new well MW-
22A to evaluate baseline groundwater conditions for the GWDP Application. These analytical results will
also be used for evaluating nature and extent of groundwater contaminants for the RI.

A set of ten wells will be used to establish baseline conditions for the GWDP Application, including six
existing shallow-zone wells (MW-13B, MW-15B, PZ-8, PZ-10, PZ-12, and PZ-13) and four new wells to be
installed to address GWDP Application data gaps (MW-21, MW-22B, and MW-23 in the deeper zone and
MW-22A in the shallow zone). One round of complete groundwater analysis is required for each well for the
GWDP Application. For these ten wells, one round of complete groundwater analyses is available for
existing wells MW-13B, MW-15B, PZ-8, PZ-10, and PZ-12 from the 2014 Phase 1A RI. New deeper zone wells
MW-21, MW-22A, and MW-23 will be sampled and analyzed by ERM as described above. The single round
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of sampling and complete analysis for shallow zone wells PZ-13 and MW-22A will be performed by ERM at
the same time that deeper zone groundwater samples are collected.

Additional rounds of baseline sampling for the GWDP Application at all ten wells will include inorganic
analyses only and will be perfgrm . Sfantec.

EPA Review/Approval:

M or des:gn

Each approved UFPQAPP SAP I\r dification 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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Document Tracking Number: 14C-2-29

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.

Kevin Lundmark

ERM RI Task Lead

Requestor:

Title:

Name of Site / Field Event: US Magnesium / Site-wide Hydrologic Investigation
22 May 2017

September 2013 OU-1 Phase 1A SAP Worksheet #14, Table 14-1,
Figure 14-14, and other sections as required for total sample counts
(Table 18-1 and Table 20-1)

Date of Proposed Modification:
Modified SAP Section(s):

Describe the Modification:

ERM will collect groundwater samples from five deeper zone monitoring wells to evaluate whether the
deeper zone of shallow aquifer is impacted by groundwater COPCs or surface water COPCs/COPECs. Two
of the monitoring wells are existing (installed in 2004) and the other three wells will be installed by US
Magnesium in 2017 during a field program to resolve key data gaps for a Groundwater Discharge Permit
(GWDP) Application (Stantec, 2017). ERM will also collect groundwater samples from one existing and one
new shallow zone monitoring wells to provide baseline groundwater quality data for use in GWDP
Application and as additional data points for evaluating nature and extent (N&E) of groundwater
contaminants for the RI.

Groundwater samples will be collected by ERM following the requirements and procedures of the Final
Phase 1A RI SAP (USEPA, 2013). Prior to sampling, the new monitoring wells will be developed and the
existing monitoring wells will be re-developed. Well development/re-development will be performed as
part of the GWDP data gaps field program following procedures that are equivalent to the well development
procedures described in Standard Operating Procedure (SOP) USM-10, Monitoring Well Installation and
Development.

The five deeper zone groundwater sampling locations are shown in Figure 14-C-2-29 and are listed in the
following table consistent with Table 14-1 of the Phase 1A SAP:

Sample Sample PRI Figure

LocIa]iDtlon Media Areal | Number X2 Y? Rationale

MW-9 Groundwater 7 14C-2-29 1303820 7512001 | To collect samples of groundwater from
existing wells screened in the deeper
zone aquifer hydraulically downgradient
of the Old Waste Pond for Site

MW-10 Groundwater 7 14C-2-29 1307700 7512137 Characterization and to confirm that the
deeper zone aquifer is not impacted by
COPCs/COPECs.
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Sample Sample PRI Figure
LocIa]iDtlon Media Areal | Number X2 Y? Rationale
MW-21 | Groundwater 6 14C-2-29 1302027 7508985 | To collect samples of groundwater from
new wells screened in the deeper zone
MW-22B | Groundwater | 5 | 14C-229 | 1303120 | 7507005 | 2duifer hydraulically downgradient of
the Current Wastewater Pond for Site
Characterization and to confirm that the
MW-23 | Groundwater 5 14C-2-29 | 1305111 | 7506550 | deeper zone aquifer is not impacted by
COPCs/COPECs.
PZ-13 Groundwater 5 14C-2-29 1305136 7506525 | To collect a sample of groundwater in
the upper shallow zone for GWDP
MW-22A | Groundwater | 5 | 14C229 | 1303100 | 7507945 | ‘ Fplication baseline water quality and
for groundwater N&E for the RI.

1 - The PRI Area listed is where the monitoring well is located; all groundwater samples are part of PRI Area 17, Site-
Wide Water.

2-Xand Y Coordinates are U.S. State Plane, NAD 83, Utah North Zone (U.S. Survey Feet). Locations of new monitoring
wells (MW-21, MW-22A /B, MW-23) are approximate; the final locations will be surveyed after the wells are installed.
MW-21, MW-22A /B, and MW-23 will be installed by US Magnesium for the GWDP Application and will be located
adjacent to existing monitoring wells PZ-8, PZ-10, and PZ-13, respectively. The locations of the new wells will be
determined in the field in order to locate a safe drilling location and avoid installing wells in areas of potential future
hydraulic barrier wall construction to avoid replacement installations (Stantec, 2017).

All data generated under this SAP modification will be uploaded to the RI/FS project database (EQuIS) in
accordance with the September 2013 Final Data Management Plan. The results of groundwater sampling and
analysis activities completed pursuant to this SAP Modification will be reported to USEPA in a standalone
technical memorandum that will:

e Summarize samples collected;

e Include tables presenting analytical results for the subject samples;

¢ Include laboratory analytical reports and data validation reports;

¢ Include copies of field notes, sampling forms, and other relevant sample collection and tracking
information;

¢ Identify any discrepancies between the actual procedures followed and the Phase 1A SAP; and

e Summarize and include as an attachment all EPA-approved field modification and additional SAP
modification forms associated with collection and analysis of the subject samples.

The Final Phase 1A Data Report for PRI Areas 2 and 8 through 17 and Surface Water Addendum and associated
data adequacy evaluations will not be revised to include these sample results, and the collection of this
additional data will not necessitate an update to the OU-1 Screening Level Risk Assessment for COPC
selection.

Justification or Reason for the Modification:

Deeper Zone Well Sampling

During the first site-wide hydrologic RI scoping meeting on 12 and 13 April 2017, ERM and USEPA agreed
that the RI will initially consider a 3-layer conceptual model for the shallow groundwater system at the site:
an upper shallow zone, a semi-confining deeper silty clay layer, and a deeper shallow zone. This is
consistent with the conceptual site model and the proposed groundwater flow model being developed for a
GWDP Application for a proposed hydraulic barrier wall engineering design (engineered hydraulic barrier
wall) for the Current Wastewater Pond at the site. Under this current conceptual model, the deeper silty clay
layer creates a confined condition in the deeper shallow zone and an upward vertical gradient between the
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deeper and upper shallow zone. The continuity of the deeper silty clay and the magnitude of the vertical
gradient in the vicinity of the current wastewater ponds are data gaps being addressed for the GWDP
Application.

Groundwater samples from the deeper zone aquifer were not collected during the 2014 - 2015 Phase 1A RI
groundwater sampling program. As agreed to during the scoping meeting, RI characterization requirements
for the deeper zone (below the deeper silty clay) will be contingent on sampling and analysis results from
the deeper zone groundwater for COPCs/COPECs as follows:

o If the deeper shallow zone is shown to not be impacted through the data collection and analysis of
deeper zone groundwater samples from existing wells MW-9 and MW-10 and new monitoring wells
MW-21, MW-22B, and MW-23, then only limited characterization of the deeper shallow zone will be
required for the RL

e If the deeper shallow zone is shown to be impacted, then further evaluation may be required to
evaluate whether there is a potential exposure pathway for contaminants in groundwater in the
deeper shallow zone.

The screen intervals for the existing deeper zone wells and the proposed screen intervals for the new deeper
zone monitoring wells will be adequate to evaluate for impacts to the deeper zone via downward migration
of COPCs/COPECs from the shallow zone aquifer beneath the Current Wastewater Pond and Old Waste
Pond for the following reasons:

e Well MW-9 is screened from 59 to 69 feet below ground surface (bgs) in silty sand/fine-grained sand
that is oolitic in part. The deeper silty clay was encountered from about 38 to 54 feet bgs at this
location and is underlain by a 5-foot layer of silt/sandy silt/clayey silt. Well MW-9 is therefore
screened within the first water-bearing zone beneath the silty clay.

e Well MW-10 is screened from 68 to 78 feet bgs in fine-grained sand interbedded with silt and clay.
The deeper silty clay was encountered from 48 to 68 feet bgs at this location. Well MW-10 is screened
immediately below the bottom of the silty clay.

e Wells MW-21, MW-22B, MW-23 will be screened across the first water-bearing zone encountered
below the confining silty clay unit. To allow for the sand pack, the ten-foot screens are expected to
begin approximately two feet below the silty clay unit; however, the actual screened interval for each
well will be based on observed lithologies as determined in the field by the US Magnesium GWDP
contractor (Stantec) with field consultation from USEPA and UDEQ.

Boring and well completion logs for wells MW-9 and MW-10 and a typical construction detail for new wells
MW-21, MW-22B, MW-23 are included as an attachment to this SAP Modification Request.

Upper Shallow Zone Well Sampling

One round of groundwater samples with complete analysis (including the full list of organic and inorganic
constituents identified in Phase 1A SAP Worksheet 15) is required for existing well PZ-13 and new well MW-
22A to evaluate baseline groundwater conditions for the GWDP Application. These analytical results will
also be used for evaluating nature and extent of groundwater contaminants for the RI.

A set of ten wells will be used to establish baseline conditions for the GWDP Application, including six
existing shallow-zone wells (MW-13B, MW-15B, PZ-8, PZ-10, PZ-12, and PZ-13) and four new wells to be
installed to address GWDP Application data gaps (MW-21, MW-22B, and MW-23 in the deeper zone and
MW-22A in the shallow zone). One round of complete groundwater analysis is required for each well for the
GWDP Application. For these ten wells, one round of complete groundwater analyses is available for
existing wells MW-13B, MW-15B, PZ-8, PZ-10, and PZ-12 from the 2014 Phase 1A RI. New deeper zone wells
MW-21, MW-22A, and MW-23 will be sampled and analyzed by ERM as described above. The single round
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of sampling and complete analysis for shallow zone wells PZ-13 and MW-22A will be performed by ERM at
the same time that deeper zone groundwater samples are collected.

Additional rounds of baseline sampling for the GWDP Application at all ten wells will include inorganic
analyses only and will be performed by Stantec.

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.

Page 4 of 4







File: M:\ Projects\ 0132320_USMagnesium_Confidential\ maps\Phase 1A SAP Modification\ Figure 14C-2-29 GW Sample Locs.mxd

By: Alex Kirk

Date: 5/22/2017 11:07:30 AM

\\ Legend
\\ %  New GWDP Well To Be Sampled Under This SAP Mod
\
\\ % Existing Well To Be Sampled Under This SAP Mod
\\ &  Other Existing Well/Piezometer
\\ MW-12 i_-_-.-; Preliminary Remedial Investigation Areas
"""-—’—_-\ \\ & [ PRI1: Ditches
N
\\ \\ \\ [ PRI 2: Landfill
~
‘ ~ \ MW-11 PRI 3: Sanitary Lagoon
( PRI 8 \\ ;__/ b7.5 $ MW-9 I\/IW—lOé pZ-29 PRI 4: Gypsum Pile
N - - PZ-6
\ /v‘ N\, ? P2-30 PRI 5: Southeast Ponded Waste Lagoon
\ sl MW-18A
MW- 13 $ \ I
\ PRI 6: Northwest Ponded Waste Lagoon
\ CW-05 / MW I
‘cw.os Q“\ CW-04 / % \ | PRI 7: Northeast Ponded Waste Lagoon
D e \ |
PRI 6 \\ I [ PRI 8: Northwest Ponded Waste Lagoon Overflow
\\ I PRI 9: Smut Area
I
MW-15A 4\ [ PRI 10: Barium Sulfate Area
/T $MW—lSB PRI7 I
\\ \ ) I [ PRI11: ATI Titanium and USM Parking Lots
\MW-21
\\ Pz-8 {?\\ | PRI 12: Ancillary Worker Exposure Areas
\'\\ Z)A ! PRI 13: Buffer Area North & East
PMW-1D PZ-7
\ / \\MW 22A é PRI 14: Buffer Area South
PMW-1S PRI 4 !/} P210 4 My-228B \
// ﬁ'& \P'Z 1 \\ PRI 15: Buffer Area West
/4 &> \ Operating Facilit
Pz24 pera ll’lg aclly y
7 \RZ-12 \
/ PRIO o $\MW—23 \
- MWES MW-4A MW-5A $.p7-13 \ Notes.
\ / 'ﬁ\/l\'/\'/'él B!$:‘ MW 8A $MW_19A $ \\ GWDP = Groundwater Discharge Permit
\ I [ PRI'1 |LF-02 \ All boundaries approximate, originally provided by EPA
J TR TE D PP B SN 3o e
eria oto:
MW-2 ( T g| 4 Mw- z_{,} B0t~y % Se—— N
& A I rN., AN \\ & e N
7.3 \ }. \ | Hi XN PZ-16 N -
[l N2 | N 7% 4 P 0 1,500 3,000
&I Blant | \\ — . 1 Feet
) { / \ PZ-18 — ‘
/ =ty V. ~e ) P f’ Figure 14C-2-29
J \ } e $ Groundwater Sampling Locations
- - e
PR {\/ ,,,-"’ / Phase 1A SAP Modification 14C-2-29
- .
\ | / US Magnesium LLC
\ PRI11 MW-1 @osPZ-2 /
\ il / Tooele County, Utah
™~ | /
~ I ®
N | ,’ US
~
| N———
~
L \J I Environmental Resources Management
I 7272 East Indian School Road, Suite 108
\ Scottsdale, Arizona 85251







Phase 1A SAP Modification 14C-2-29

Attachment 1
Boring and Well Completion Logs for Monitoring Wells MW-9 and
MW-10







PROJECT NO. 4270106.010101.ai 03/04/03 SLC

(7 NI/

’ MONITORING WELL LOG FORM

H270163 .010(03

f( BORING LOCATION @ Project: (A 9VV\
}-*_. | ‘M\\Q—-\l Date Drilled: ) 01 Date Completed g ‘ I :] Northing: (4‘877/2‘541ﬁastmg Wz esll
. Logged By: 8 F)-

Project No: BoringiD: _ hwW -9

Ground Surface Elevation (ft.): Z U
Water Elevation (ft.): LFL()'( A Measuring Point (MP) Elevation (ft.):
Date Measured: 5[¢[0H MP is Top of PVC Casing  Datum: NGVD (1929)
él
Total Depth (ft.): % Drilling Contractor: W .

Diameter (in.)

1= Driling Method: Yo pe 41 Ao Haduasar™

Screen: Diameter

4_“ Depth _ 59~ 69 Slot Size ¢ .0(0

Casing: Diameter - Length +7 - 55 Type YRY
G)id wa‘}“k ‘Po‘d Sand -1 Bentonite Seal _{—~_§ 2 Comemts soal

GRAIN SIZE

% GRAVEL

% SAND

% FINES

MAX. PID
READING (ppm)
BLOWS (6 IN.)
SAMPLE TYPE*
SAMPLE
RECOVERY
USCS/ASTM
CLASSIFICATION
GRAPHIC LOG

LITHOLOGIC DESCRIPTION
(USCS name; color; size and angularity of each component or plastlcny
density, moisture content; additional facts)

| S .

I T |

| LRI

Lt i 1

& H watetiod 4'4 }WX*LU\LS s

L L LA

%J‘\-‘] Q)\Ms auv\d »é)kfl o M2 AjuAan-
Boandh.
Modiate vejlinusih b Rnon

L]

lo\“L S/‘—h Qh\g/\/d\@j Weo 151

Lot t 1

oL

'SJ/N'H /{\WLQ Somd Owmel eJOuv\ﬂ«u A,

LI B A |

%N(}\,\WSM gomnd| Lg %Bb\f
Liswt @live Mé‘i 6/ .z,Juswl«Q»,

lllfl

Lol 1 1

plastHe Jo 2no Ma%%t“dfj ’Lex;cu‘,la.

sty @QJS@% o 1ot

LU

| S W N |

M366297

ELEVATION
(FEET)

MNadiped?

o v 0

Califonia Split Spoon Sampler (2.5" 1.D.)
Standard penetration test sampler
Cuttings

Elevation of ground water

US MAGNESIUM, LLC

PAGE 1 OF d_Q

JECT
MMUNICATIONS SUB
co TO FED R. EVID. 408

MONITORING WELL LOG FORM

CONFIDENTIAL SETTLEMENT ___)








o DEPTH \\

cramsize | E| ~|i = o [ Project: _ASVA Project No:
al Z|& =s<| 9 ! - 5

= Y S|Fl 2lEQ] o Boring ID.: b_\]Q«q :5

w ~ 0o [&]
iz 22l o|uludlesl = LITHOLOGIC DESCRIPTION , Sy
= é * 2 % g % 8 8 g < (USCS name; color; size and angularity of each component or plasticity; o

o gyl 24| wij 4

R se|ojovlox](d20] ©

)

density; moisture content; additional facts)

v

Lol L.l

IR IR

e

DL

LRRLARLAN!

%l i

Ziw\ﬁowawa Sowmluyfius & Coonae

e v &’45%4—%,‘7 MNB o Lokile g
W%MMq uJQ/’f'

P e

LIS

Ll 11

T

LR AL

it

) O

11313

Ll .l

i)

'

Sl

5

B

T fweYowedion Sowd J’anaﬁM’el

X

AS Boeve uJ/ A ALASL A 4ine §4/\5<M€//

e

Jo SP/6-+

f I |

"”M*’) \oey 0liue 4104 5y &1y _wadiie oﬁwv‘c&

— WO, e&%{‘/bu,%«m el

=S S

Jiag comd Wl Sone odiam Sond | padivan

4270106.010101.al 03/04/03 SLC

oxk giosy W8 wot, homsl waaksifuredp

CONFIDENTIAL SETTLEMENT

COMMUNICATIONS SUBJECT
TO FED R. EVID. 408

Lt Ll

PROJECT NO.

M366298

—/

pace_Z—oF 10 MONITORING WELL LOG FORM







DEPTH \\

(FEET)
% GRAVEL
% SAND
% FINES
MAX. PID
READING (ppm)
BLOWS (6 IN.)
SAMPLE TYPE*
SAMPLE
RECOVERY
USCS/ASTM
CLASSIFICAT,

Project: _{AS WA Project No:
Boring ID.: -~
LITHOLOGIC DESCRIPTION

(USCS name; color; size and angularity of each component or plasticity;
density; moisture content; additional facts) -

GRAPHIC LOG
ELEVATION
(FEET)

,-..
[}

D
=

oLl

X
S

=~

TNNLESR a2 b Fo S

il

ediom Lig W ofos N6 2 amd Ly
OI:U%WSG\/ 671 sondenbeddad

IR

M{E)J?&L%TAY‘/; domze | wet s‘\%mﬁ

M%{M 0o

LB

UL

I |

LI

Ll 1.1

AR BLEE)

LRI

i i d

LALRLL

LRI

[

TrTT

CONFIDENTIAL SETTLEMENT
COMMUNICATIONS SUBJECT
. TOFED R. EVID. 408

Lt Lt

~]CL

TTHT

L i f.!

~ Wl ) gieen o g seve/) P@l’\”‘jé’

v V / j
Ea g A

LA

ce - aLLLJ e,\cu(«) , WARD Wnn ;LQ&%’-I-!\&:LJ

i il

PROJECT NO._4270106.010101.ai 03/04/03 SLC

M366299

L

pace 3_oF [0 MONITORING WELL LOG FORM







4 .

GRAINSIZE

(FEET)

% GRAVEL
% SAND
% FINES
MAX. PID

READING (ppm)|
SAMPLE TYPE*
SAMPLE

BLOWS (6 IN.)
RECOVERY

Project: __(ASW Project No:

Boring 1D.: W~

GRAPHIC LOG

LITHOLOGIC DESCRIPTION ]
(USCS name; color; size and angularity of each component or plasticity;
density; moisture content; additional facts)

ELEVATION
(FEET)

§ DEPTH \\

Ll

“=2, [cLASSIFICAT.

N\ Juscsiastm

L1 Lt

T

Ll il

T T

e 2 Closy PordNg> | BNty Sieh

LB

L.t L

LR

L Ll

LI

S |

ﬁtuﬂ %“ﬁkigﬁ(éﬁewmfkﬁﬁZz

Lt

ﬁﬂwmmkﬁmszeyen

IIIIIIIII

Ll

Letedal.

IR

L Lt

LRI

Ll il

[ |

T T

Ll L.l

)| /xlw} daM /)ML WG . NCOMBI o
J 1 56Y6 7

L

LR

IR

/A/Aml% to 4“‘6‘“*“0‘“, nwind Ho o st

Tyl

4270106.010101.ai 03/04/03 SLC

CONFIDENTIAL SETTLEMENT
COMMUNICATIONS SUBJECT
TO FED R. EVID. 408

bbbl

Fool

Li 1.l

PROJECT NO.

M366300

—/

pacE & oF & MONITORING WELL LOG FORM







(FEET)
% GRAVEL
% SAND
% FINES
MAX. PID
READING (ppm)
BLOWS (6 IN.)
SAMPLE TYPE*
SAMPLE
RECOVERY
USCS/ASTM
CLASSIFICAT.
GRAPHIC LOG

\@_.;5137

‘| Project: us Project No:
Boring ID.: __ MAU—

LITHOLOGIC DESCRIPTION
(USCS name; color; size and angularity of each component or plasticity;
density; moisture content; additional facts) -

ELEVATION
(FEET)

\{y DEPTH \\ ‘

N3
>

|

foadld

<

Sm Ao Mot L

o\ LMD af
it g aten sy sedaly

LI

Ll !

ot s elfjun odol J!
I wodwede yellivws— benon wiess

LI

MUMH\M s W {un o dov

) O |

5 Iy fia 2ond” Lk 01 ve gy =7 11
S, Wok 50 (% ode |

LI

| 3K T O O O T |

Ll

P

60%»«4 da  ateens afowy, 64

; 3 AR x 7 -
E At v pBhafre i shitf Ly very -
. Sty Wf‘;f-;%ﬁ/MZ@ikoM. -

F |

i

Pt

S |50 6% e agnd4 as belno@ 4H.7°

Ll L i

Ll l.1

LI

|51 kg fint S and 4 peoncsn Sl
- Wm,%w(/ﬁmwdﬂf 0% A

\"}

M as obpe @ 3@

TTT TP T T

Ll t

RE

Ll L L

t

CONFIDENTIAL SETTLEMENT
COMMUNICATIONS SUBJECT
TO FED R. EVID. 408

[ |

L

Ll L1

M366301

PROJECT NO._4270106.010101.5i 03/04/03 SLC

)

pace 5 _or (0 MONITORING WELL LOG FORM







(f cramsize | E} - ] g | Project: SM Project No: SA'\\
oo & 21e| z|gS] 2 [ BoringID: mw -3 eE
.ﬂ::ﬁ g ol 8 22 g | 5%’ 235l = LITHOLOGIC DESCRIPTION e ow

& Z1:9 £ie ge % name; color; size and angularif each component or plasticity; d
i} g g g 3 E" g E gg §(5_> g (ses 'delns‘;ty; mois(:uregc;ntglt?faddit:;nal fzzts) _ plastiely
nE :
- - %«ﬂm a\m am/w/v\.% m,:w 564/
- M woan ’n\od—b ) 61/%/ +o ue«y sty :
e - oist | 5 -
: W/ %\Ozﬁwwte Ve g i3 b by Tepovt foyesif
] GIWUJMI VL& E
47 ] . < N -
: I P oy YO somd Oliegomg 594 [y E
48 o
) .50 : / :
4" :
52 ] E
E CONFIDENTIAL SET—I-'LEMENT
- COMMUNICATIONS SUBJECT
B TO FED R. EVID. 408
] Eol
] M366302
L i
] o;bq f‘em‘e\\ 566(1 and F
] Wf/!a/ mm 61 . Do/ fo pmldspn
. @Qafg\qor}*j ;3?{/(40 \)Uv %4’;{/ Wu)\%f -
&5 - 4 =l UN B

PROJECT NO,_4270106.010101.ai 03/04/03 SLC

PAGE _&_OF 2 MONITORING WELL LOG FORM







DEPTH \N

(FEET) .

\\étv.ﬁl'iy

ELEVATION
(FEET)

)
[4,]

PROJECT NO. 4270106.010101.ai 03/04/03 SLC

orawsize | Ef | v| ¢ | Project: _ li() g%é Project No:
o S i el 3|ES g Boring ID.: __ TN W
2 2 i ‘%:Z: e|dld2 §‘§ z LITHOLOGIC DESCRIPTION
B ETHEE EE I i witsmvnichibmiboridiet ssiy
. ML ML as abor -
] TP ‘0/\4740 c lbe -
] Ml i @Jw,ﬁﬁ_? :
fohot oo 5;@7 6;méow\d witha ,f)ku WW"'/, :
il M %%&Wuéhqfw 564 411, cw\tmﬂa/\ NPOF
. — domat, Wty shoop b odal -
. = ‘*ccws:%we -
- AN =~ s Ac Pbgve, no éw\aw/{ -
] am 2 As Powe :
] . s,\JP? " sound =
: oy 0 -
] 441 %wu 6M¢/ n
. i m//@alﬁd ToC 2wt lizgdion poJevvh D
] CC-65" @€ 1745 2|i2led E
] 6‘4,[\(-‘4 dawy CONFIDENTIAL SETTLEMENT
- 4% COMMUNICATICéI{I/ISDSEOBéJECT
: TO FED R. EVID.
] iz ﬂﬂu %@M N -4 F
: e s T et
- o 54,17# (Jow; |
: - M366303
_ ZAN 6‘(“44 /< Wl Samd | jj

pace 7_oF _LO MONITORING WELL LOG FORM







DEPTH N)
(FEET) )

)

PROJECT NO. 4270106.010101.ai 03/04/03 SLC

HIEL <1 o | Project LS W\V ; ;
ool HEE -?; Boring ID.: Prgect N‘_" z
o9 o|uluyi2y| = 47
» 3 % % nz' 8 8 %’ E {USCS name; coior :;ZHBO:O(BiﬁlDESCRIPTION . E E
EEEE L e e ety | 8
L = |4
- 4ij2 C/\Cwbl C"LM?% ol M‘/-erbadds -
] Mwlxxweeyg,ﬁ,,www e plastebE
f@ '_“4“’ : ‘5"7#1*1-& J oA 441!1 oW 6W:
] gfo mad . e oy M—, o 151 -
Y lobd e on| M;c.aé ot o W%Mia e i prastie | o
] wefer {mjci Ao Moo e -
10 : P/ Sl 1R foove wWith fjow MWu’p](‘au-U -
] LS fl@&m 45Jl~ Pﬂew.sv\ 5 faeg se4/1 F
. (Y] WULJE ww g -
] NI 401»/3&&/\ o dex. MH 6+% -
- L\ 29 S
] MDV\ prag 12 M u,ua odev F
W oL S -
] 5
3 CONFIDENTIAL SETTLEMENT
~ COMMUNlCATIONS SUBJECT
_ TO FED R. EVID. 408
] mﬁﬂ‘—’ Jre M__Jomi\__&@t_m_z
amd donl, orroemizin 5'&\/4& It -
- Jow Yo wedium MagL Cwoint N
. & uluA 0 ke J ' .
] M366304
.,

pace B oF (O MONITORING WELL LOG FORM







PROJECT NO._4270106.010101.ai 03/04/03 SLC

B o = | Project: _{y oW\ Project No: z \\
ofismﬁéé g Boring ID.:_VAW 9 gg
§ é g % ?,ﬁ §§ g ( reme: :::;;'Z mz?sluar:gct:)::ry\t?additionar;:cts) orpastely .

] - -

; 1~ | s e/\ow, /clw culdb as aboef

] — +— sound, Ol e s fay 5 4 i -

. ] Qfmm MY\‘%& 627 4 N

] A,N ownd ¢l sl Anndenbeddes |

. C)/,«}QQ{\M m M&%)LI(J-U\ -

] wlT -5151«/7 Fo uem[ e

] S un @dec -

N a -

. 2 \,J/ Aufdsom Xdals ﬁ—ﬂ”&ﬁg -

b A g [

] AP L

] b N

] by _ . [

] it éJ)jMA @,N». A1 samd -

: ALAINS 5T NS | non prashe, -

] s | Oy domse, Wet, Sudfun oder |
) s |/ {W §,(ﬁ>5w~\ )(M 3 -

; [N -

; Q.}Qhe)aﬁ G RN Gy 56 e/l -

] ADVSE | Wk i Mae%\mufi F

N 6uﬂbwod®r e stz o ooy S F

] A -

: ) ﬂ@u)/(g Ytols ae abme -

] A -

] N . CONFIDENTIAL Sgpry ppren s '
: COMMU}'-‘VE'CDAglg\'\}IS UBAjgg’;’:

’ iy

. A M366305 E

,

PaGE 9 _oF _[O MONITORING WELL LOG FORM

o

St







f[ erainsize | E] ~[iu -1 o | Project _USwW ' Project No: N\
sl 7o 2;(- 8 ! et z
z | - s =1xl %|ES] = | BoringID.: W ' e
Pw gnwoog,um‘,ﬁmﬁ Q :E
u g zlz|y Eg §’ 2lE3 %Q I LITHOLOGIC DESCRIPTION o
o % T § « 3 E =0 85 § {USCS name; color; size and angularity of each component or plasticity; m'v
@ NEIERH 5 alw ﬁ ‘;“’ 50 ] density; moisture content; additional facts)
i

L

gﬂj%jcﬁaﬂ\QMamkﬁAéy&ma 56 /1
WoiaY | S fe very R
Al A dw Ma&ﬂcf\t—b‘,éu%wock@\f

’\léz ]
S
E’y
S
f;

I O |

mrTra

L
>

| fow Ydads

o
LA

s w0 gf e siw CINRPRD LY Hiws soud Ligut OV gray

L bt Lt Lt

e 56l | wety danet | svlmnco o def n
o - ¢l | ot pe Aomve :
4o W :
a1 -

LRI

| S |

CONFIDENTIAL SETTLEMENT
COMMUNICATIONS SUBJECT
TO FED R. EVID. 408

92 v
W{L@"p f’-c)O/fUQﬁ}/\/\auz_ 5y 4/

sl fine Jo wadiwmn samd, )i gt

&M

7 [0 — 11 5V A, wed, donse, U{){%mﬁéwzgﬁz\f

|

Tl

NN
1
‘}

UL

q3

Lttt
LR

- sudd o plive giewy SY 4]
rediom el "y ooy
stoflf  meist, 5 4 Uwv

LI

Li L.l

[

PROJECT NO._4270106.010101.ai 03/04/03 SLC

M366306

pa

— {
D 95 _)
pace 10 oF [ MONITORING WELL LOG FORM

@5








PROJECT NO. 4270106.010101.ai_03/04/03 SLC

MONITORING WELL LOG FORM

4220163 0/010'5

f[ BORING LOGATION 2] Project: LGN _ Project No: Boring ID: _MUU—10
P b Date Drilled: 2H} {4104 Date Completed: ‘Hﬁ/af—r Northing:/4-5722¢7. 41 Easting. ITHT->S>
——3—/4 Logged By: ——&—mg@ﬂ———————— Ground Surface Elevation (it.): _4kZ- O. (o/
: Water Elevation (ft): __ 20577 Measuring Point (MP) Elevation (ft): OVUtamd

Mmw Date Measured: 56 {04 MP is Top of PVC Casing Datum: NGVD (1929)
Total Depth (ft.): o Driling Contractor: _{ AAAMAL
Diameter (in.) ] A Drilling Method: !
Screen: Diameter 4‘“ Depth 687 ) Stot Size _(2 ., o/ [
Casing: Diameter Length 42~ (L 8 Type Py

O' A ‘ 9 \e %‘\0\ Sand__ &3~ £ _ Bentonite Seal § ~&% Cement Grout Seal ———"

oramsize | =l |4 ] '3
’E E 4 gl Z E > E ?, 3 B E
wi 18loln]ogl S lulull2E] ¢ LITHOLOGIC DESCRIPTION Sw
= g ,,E, z ;- E g g § § g @ E (USCS name; color; size and angularity of each component or plasticity; = =
el ] § w2 Ilaula g & density; moisture content; additional facts)
. B mmtwd 0-5" I
_ «f < -
] )A.u\nje,,cfb c:,*,Ur(J cuu%(u_) Lig It I
. (Z'L""-Toﬂ SY 60, pned o pﬂaa;/m,%q -
. J}'{ i WO 1 =
] )bm.q, somd (sP) «Q4 Ry OIIJQ "
9 o/(\ew\ N e/ Yo Mowde_\“ei&%(/\ -
] M»JV\ 10R 46 r0P, dange, woisT :
- ' 3) A,M fo coonse %Md*« _
3 g ayowrel oI opps o |
o] "A‘vﬂﬁ modeiek. pddisin |
i b ka iordle, donar -
- Ao 5 E. -
4 4
: CONFIDENTIAL SETTLEMENT
] COMMUNICATIONS SUBJECT
] TO FED R. EVID. 408
] J M366308
[ *C  Califomnia Split Spoon Sampler (2.5"1.D)
S  Standard penetration test sampler us MAGNES'UM, LLC
Cutti
g g roundwater pace 10r §_ MONITORING WELL LOG FORM J

-

2/








#

4270106.010101.ai 03/04/03 SLC

PROJECT NO.

ff cramsize | E| = el g Project NG Project No: z \N
ze | - 21Xl z|ES o | Boring ID.. _(MWHO ER
Eg g o|lgl22 § 2la% g‘é I LITHOLOGIC DESCRIPTION N 4
i K R HEE ELH R T I tiiaoorivpwomibwritetontkinmed e
5 SLEL2 -

¢ twle | SE1 | fha cond o drace s
] Lk 0l g Gy 51 6/1, ponplastic :
6 . Auppse, w% weols %w%m odeov -
. : m«mg Jo  dandd ﬁ,«eo/ws\/\ ey 56¥4/i F
] TN s, ol fun odow :
8 — ;
. ,/“ f
9 : padee to very Lot dlan WD -
] 7 7 -
] P -
10— | -
. | Z JM o . SONA oo |
. 0 Ll RN
11:¢¢\0}é ¢ O\M‘OM?G?*{ 4 W\falswwvx (»0&6414:1% -
. O\t o Vet sttt el,fmu, :
. M9 15t Yo YM/‘)]L,‘jwa«fM odey -
12 -
] CONFIDENTIAESETTLEMENT
. COMMUNICATIONS SUBJECT
] TO FED R. EVID. 408
13 l I
] M366309
N I - 0[ -
14 ;ZLﬁ o] o ) ")«ZOL/C‘W %/U .ﬁAC u\+ ' o G%g b
E r 5N 6/ ﬂ N :
- w&'f* 6 «QA7 -
] ahit, 1 w 0M :
; == fow ki 0% oy bmwm%% fa \IIZ 4/1 -
\15.] @ N/ == /2 a(‘o?wwcﬁf)ﬂrkﬂ/ W) SR )

PAGE £~ OF Z

MONITORING WELL LOG FORM







DEPTH \\

(FEET)
% GRAVEL
% SAND
% FINES
MAX, PID
READING (ppm)
BLOWS (6 IN.)
SAMPLE TYPE*
SAMPLE
RECOVERY
USCS/ASTM
CLASSIFICAT.
GRAPHIC LOG

| Project: _{AZA0 Project No:
Boring 1D.: Iy ~io

LITHOLOGIC DESCRIPTION
(USCS name; color; size and angularity of each component or plasticity;
density; moisture content; additionat facts) -

5
gt

ELEVATION
(FEET)

—
(3]

LR

LB

7 confacd for me spler sstimaled.

I

A0 oo Somd gund fne dvd coonse
mmu()/l chm’c‘)m)& /‘,mw. SN 5/2

%oje [mmemm»a 51, me\

AN PRSHC | Aense) Wet splion

Jte YU OF

00 ¢ 2gnd "

PP Ty T TP v P e T T i T T T T T T FT A T [T T T T Iy

[w»]

BRI

IAMMS Jo /,r\o o oo 2amd

N N

L 11114 F U 10 T O O S O T O I O I !
el IlllIlll_llllllllllllllllllll

THET YT T

\)9/0\\ QR 20xL 6M\ﬂ§

oake while WA Fo 0oty Lig gy vz E

CONFIDENT\AL SETTIIEE‘;\{\]EEI'_‘\:
COMMUN\CAT\ONS S
TO FEDR. EV\D 408

Lo

wl /ll‘ I Cogast 0/);%)@/% M%{LOW\

B ERLER

1

1

M36631¢

PROJECT NO._4270106.010101.ai 03/04/03 SLC

,

PAGE 3 OF 9 MONITORING WELL LOG FORM







\\

DEPTH
(FEET)

W

cramsze | E| |l e| g | Project oW Project No: z \\
o o Zlx zlE B o | Boring ID.: wuw-e = £
> olg|22| o|u|uyl2k] = LITHOLOGIC DESCRIPTION Su
é RS 2 (;) % %' 8 8 g et' (USCS name; color; size and angularity of each component or plasticity; a
3 cg ; é E E‘ t‘lt) u<) E g 33 5 density; moisture content; additional facts) .
. I oolie  somd 04 a\om/@ -
3 I UMV} ek - -
- Do omandan ¢ oo a powel -
] U 0 . N
N CONFIDENTIAL SETI'LEM
i ENT
s COMMUNICATIONS SUBJECT

TOFEDR. EVID. 408

Ll 1.l

polhic sand Fool

Lot L}

4270106.010101.ai 03/04/03 SLC

M366311

L il

ol OTMO\BIO GJW(N Sowdl, ¢ JJ\Q )my

IIII

4/1, (IW%/Q w&f’ 2y

I S

LA

PROJECT NO.

pAaGE & oF @ MONITORING WELL LOG FORM







4270106.010101.ai '03/04/03 SLC

PROJECT NO.

—

(2]
£
2z
o
N
m

(f El |k | o | Project: ___(ASM Project No:
£cl g ng g el oz §§ g Boring ID.: _ A W —{0 é,—:
g | 3|2[8|22 2 IEEE I LITHOLOGIC DESCRIPTION S@
o u: '.E 3‘< 5 3 E ?t ‘u’: g 5 § (USCS name; color; size and angularity of each component or plasticity; o
65 R RXRXjsjo]jojox(d0] O density; moisture content; additional facts)
. 6,,“—'{ 6"‘0 %W\é de\XAq;\@\ev\ i5h &}W 56 4/ ;
. £ donse, wek o WO/AM odal -
] o0 koo | W00 fe and CO0MR ayfowel -
5 -
; b a8 Wl e owd Cgaese o= -
5 ] » %ﬁ;’ v?yﬁh cla, 2o do mediow p/ﬂaa\/—fcf\la; -
PPl || o s o e 7
-_'- 6 14 s 41 é;/uz swwl 6[@0/;/\:6&1 G 56N /I
58 ‘¢ 7 ;Z, nle M/L o s
39
40 ~/ -
» . A o 05 _abwt -
A2 CONFIDENTIAL SETTLEMENT
3 COMMUNICATIONS SUBJECT
e TO FED R. EVID. 408
" ] W( n W‘\WMQJ\QWQ)L-—\ Q,\OM E
E — . (=V2-iA -M\A('k-> ’ t
: M366312
M |
17414 W) . »{)i?d greenish oy i 56-e/) -
17141 /0, G ‘wﬁ’ i g ) ﬂﬂ‘m ,Hdcc'w -
; | W4 | wwf/f\‘svﬁ/t{mfﬂow -
2 =

paGE 9 oF 4

5, 2
Sty

J

MONITORING WELL LOG FORM







4270106.010101.ai 03/04/03 SLC

PROJECT NO.

L7

50

W

%2

93

(FEET) ))

ELEVATION

(f cramsize | E| | ] o | Project _|p5m Project No:
af £ »ESl 3 | Boring ID.. M ~10
.:1_: 1l E e £ &l E ° onng 1L.: ]
TR EH R @ JlE2tal = LITHOLOGIC DESCRIPTION
o= g g, ?L b 2 ol= %’ 8 8 g g (USCS name; color; size and angularity of each component or plasticity;
£t5 2] 88 § % i:’ 5‘) 3:; &" g o 5 density; moisture content; additional facts)
N (Y% . . . .
. ™~ ﬁJf*I»‘j ’gn\ﬂ %N\d, feemion ?ﬁ%ﬂ s o6l
Wlwlgg wek Voo Loblun odor | nonplisle
i L4 ~

) |

kI

} o ——1CL

o l})«(‘I’\\ Ve c)ovxs PC'\"C"\“(\AJ6

L L L

Ll bl

LRI

1t il

Ll

=

ClL

" /pkﬁrc) cloun -4 feen 15 4}4\0w) 56-6/)

1 . } 3]
/L hivvw dic o Yool
%I)ﬁ) %ﬁrﬁﬁéu%ﬁ oMV)

FrrErTridd

Ll il

Ll

w}#waq(ﬁ;aw Xtals

g; VEL
nll
R

] ~  F4lisi
¢¢I@@/ ce c%d&«j (/\(w})“ @A"e@w\‘mé}wwg 260 | v

] MCW@H‘QH . fo\“’%, nmoiat F

: éwQ/(j(u o dexc : -
1651619 4 —TwL 4%‘21. oQiglflq. ‘%ﬁ\@w&” NG ey S64E

- CL s Ploove i

] _ S :
AT % I e po oo -
17wl & L oL e ooy -

Lol ).l

LR

| CONFIDENTIAL S_IETTLE "
: COMMUNICATIONS SUBﬂng'I'—
54 TOFEDR. EVID. 408
E ( M366313
= o

paGE (5 oF 9

MONITORING WELL LOG FORM







PROJECT NO._4270106.010101.ai 03/04/03 SLC

R DEPTH \\

Y

X

59

6o

&1

@2

&5

(FEET)

-

e’

ELEVATION
(FEET)

GRANSIZE | E] -] W | o | Project: __[ASM Project No:

.a gzir zlE8 3 | Boring ID.: _Mw —[0

Y ofalegl Ssluluwblai] &

HEE n.g g 223 33 I LITHOLOGIC DESCRIPTION

o ,‘,‘, i 3t<' a] O 2= 0|0 5 &t (USCS name; color; size and angularity of each component or plasticity;

R R Rq= E i'n' g b‘) &' g ol O density; moisture content; additional facts)
] L L -
19|40 & ¢ 5l elay Greensh g1 Setl| -
] M aé;ﬂ aﬁa \ Joca ll -
] Medi pL \ Jm g -
] wit woder WU?W’ morsh sty F
] weals sulfun odec. -
] s [
. cL el RAeq Rhoye -

LIRS

L1t

I

it EET

L1t 1

LU

IR

LEMENT
NFIDENTIAL SETT
%CC))MMUNICAﬂONS SUBJECT

[ |

TO FED R.EVID. 4 408

W . |

M366314

)

pace ] o

MONITORING WELL LOG FORM







GRAIN SIZE 1 Project: __4%Sw  Project No:

DEPTH \\

(FEET)

Boring ID.: wa ~|0
LITHOLOGIC DESCRIPTION

{USCS name; color, size and angularity of each component or plasticity; '
density; moisture content, additional facts)

(FEET) )
7

% GRAVEL
% SAND
% FINES
MAX. PID
READING (ppm)
BLOWS (6 IN.)
SAMPLE TYPE*
SAMPLE
RECOVERY
USCS/IASTM
CLASSIFICAT.
GRAPHIC LOG
ELEVATION

[

Ll L L

.
S
=
S

g\ ”v e/\a)v\ 01\/‘9%! ’7V‘&AAW4 e

L.l

Wd\W&% ICJLA%JH/PQ fo UQ/M

QJMM woiat Vuess

LR

) .

A

I I I {

[

——lew gradus o clos Aggve vt

BRI

Ll 1.t

—zm peings ooy e sod pouding
il i and plo Vol Bicld ofve

IS I I |

~— o Bl Lo Bamonsha
N fpbosy 5IR 4l ; wef

IBEBLL

il 1l

—— O& Pauc‘HVkﬁﬁ A

(I

~— Sl fpn 08l

[

T

Ll .l

LRI

CY Ay fead £uLmons vl

LU Lt

N )

t THT

6w PonHNGS

| |

s 6110‘7 fyne sownd as balow & 73’

LU

Lt L.l

-
CONFIDENTIAL SETTLEMENT
COMMUNICATIONS SUBJECT

TO FED R. EVID. 408

o4 ‘Sw\ 4»“‘1 IQ\M M m‘@@ma% n,wwn N

Lol

56N 6l wel, ot | gudfunt o o
“MNON pﬁa‘)hc/ .

Ll Lt

i

1)

PROJECT NO..4270106.010101.ai 03/04/03 SLC

Ll 1.1

M366315

' E )

pace § oF [ MONITORING WELL LOG FORM







/

DEPTH\\

~J3
(4,1

cramsize | E| - ] o | Project: __2LS¥W  Project No: 7
Eld o‘%g?—' ;Eé g Boring 1D.: WM (O J §,—_~\\”‘
& S g glzzle - é’g ,,5,§ I LITHOLOGIC DESCRIPTION EE ‘

SlE|5 (38 3F[ZEB3] B | 0 ceneiy: motur sonont scationarroctyy o @

] HW sm Ao Moo -
1Y (P’LNUW a édl«q clod . cpeomion va ‘56%/1 -
N de\wW\ F&Ac,{w/ﬁr'? »ﬁ 1(0 Jea ;
; &muﬁ/ Worot-1 (oet )@@cal -
W ﬁ\),/a/ @/Ma&% to C//a% é(/U' ,‘ Wwﬁo" -
’ Lo P,Qa“y'}f(/\% \ C.‘;\NQ{)\M\ od-en .
W o jacly 5”\5111-1 tine somd; Gleemisn greey |
] N B& 611, wef, aullhur oder dowze |
Yy T~ 05 obave -
] CO //@dﬁé) e é/UeLx’mQ«chwo‘n ?okukaﬂi
. a QéM 5 OWM omd 16~Y2 Yol @ o155

- C/

: - e, TO &0 [ Alsjod

LA L

t 1]

| .

LR

L b1

T YT

L1t

CONFIDENTIAL SETTLEMENT
COMMUNICATIONS SUBJECT
TO FED R. EVID. 408

|

L L)

M366316

PROJECT NO. 4270106.010101.ai 03/04/03 SLC

>,

pace_4_oF g MONITORING WELL LOG FORM

el

g







Phase 1A SAP Modification 14C-2-29

Attachment 2
Typical Construction Detail for New Wells MW-21, MW-22B, and
MW-23

Source: 2 May 2017 US Magnesium Groundwater Discharge Permit Application Preparation -
Field Data Collection Work Plan. Prepared by Stantec for US Magnesium LLC.
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Phase 1A SAP Modification Request 14C-2-29 for Groundwater SAmplnig to Support Phase 2B Hydro RI Scoping

		From

		Kevin Lundmark

		To

		Wangerud, Ken; Catherine D. LeCours (clecours@PWT.COM)

		Cc

		David Abranovic; Justin Burning; Rob Hartman (rhartman@usmagnesium.com)

		Recipients

		wangerud.ken@epa.gov; clecours@PWT.COM; David.Abranovic@erm.com; Justin.Burning@erm.com; rhartman@usmagnesium.com



Ken and Catherine –



Please find attached for EPA review/approval Phase 1A SAP Modification Request 14C-2-29 for groundwater sampling to support Phase 2B Hydro RI scoping.  



 



Thank you,



Kevin



 



 



. . . . . . . . . . . . . . . . . . . . .



 



Kevin Lundmark



Senior Scientist
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Ph1A SAP Mod 14C-2-29 Deep Well Sampling 5-22-17.pdf

Phase 1A SAP Attachment 14C-2 Section D: Sampling and Analysis

Revision 0

US Magnesium NPL Site August 2013

Document Tracking Number: 14C-2-29

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.

Kevin Lundmark

ERM RI Task Lead

Requestor:

Title:

Name of Site / Field Event: US Magnesium / Site-wide Hydrologic Investigation
22 May 2017

September 2013 OU-1 Phase 1A SAP Worksheet #14, Table 14-1,
Figure 14-14, and other sections as required for total sample counts
(Table 18-1 and Table 20-1)

Date of Proposed Modification:
Modified SAP Section(s):

Describe the Modification:

ERM will collect groundwater samples from five deeper zone monitoring wells to evaluate whether the
deeper zone of shallow aquifer is impacted by groundwater COPCs or surface water COPCs/COPECs. Two
of the monitoring wells are existing (installed in 2004) and the other three wells will be installed by US
Magnesium in 2017 during a field program to resolve key data gaps for a Groundwater Discharge Permit
(GWDP) Application (Stantec, 2017). ERM will also collect groundwater samples from one existing and one
new shallow zone monitoring wells to provide baseline groundwater quality data for use in GWDP
Application and as additional data points for evaluating nature and extent (N&E) of groundwater
contaminants for the RI.

Groundwater samples will be collected by ERM following the requirements and procedures of the Final
Phase 1A RI SAP (USEPA, 2013). Prior to sampling, the new monitoring wells will be developed and the
existing monitoring wells will be re-developed. Well development/re-development will be performed as
part of the GWDP data gaps field program following procedures that are equivalent to the well development
procedures described in Standard Operating Procedure (SOP) USM-10, Monitoring Well Installation and
Development.

The five deeper zone groundwater sampling locations are shown in Figure 14-C-2-29 and are listed in the
following table consistent with Table 14-1 of the Phase 1A SAP:

Sample Sample PRI Figure

LocIa]iDtlon Media Areal | Number X2 Y? Rationale

MW-9 Groundwater 7 14C-2-29 1303820 7512001 | To collect samples of groundwater from
existing wells screened in the deeper
zone aquifer hydraulically downgradient
of the Old Waste Pond for Site

MW-10 Groundwater 7 14C-2-29 1307700 7512137 Characterization and to confirm that the
deeper zone aquifer is not impacted by
COPCs/COPECs.
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Phase 1A SAP Attachment 14C-2 Section D: Sampling and Analysis

Revision 0
US Magnesium NPL Site August 2013
Sample Sample PRI Figure
LocIa]iDtlon Media Areal | Number X2 Y? Rationale
MW-21 | Groundwater 6 14C-2-29 1302027 7508985 | To collect samples of groundwater from
new wells screened in the deeper zone
MW-22B | Groundwater | 5 | 14C-229 | 1303120 | 7507005 | 2duifer hydraulically downgradient of
the Current Wastewater Pond for Site
Characterization and to confirm that the
MW-23 | Groundwater 5 14C-2-29 | 1305111 | 7506550 | deeper zone aquifer is not impacted by
COPCs/COPECs.
PZ-13 Groundwater 5 14C-2-29 1305136 7506525 | To collect a sample of groundwater in
the upper shallow zone for GWDP
MW-22A | Groundwater | 5 | 14C229 | 1303100 | 7507945 | ‘ Fplication baseline water quality and
for groundwater N&E for the RI.

1 - The PRI Area listed is where the monitoring well is located; all groundwater samples are part of PRI Area 17, Site-
Wide Water.

2-Xand Y Coordinates are U.S. State Plane, NAD 83, Utah North Zone (U.S. Survey Feet). Locations of new monitoring
wells (MW-21, MW-22A /B, MW-23) are approximate; the final locations will be surveyed after the wells are installed.
MW-21, MW-22A /B, and MW-23 will be installed by US Magnesium for the GWDP Application and will be located
adjacent to existing monitoring wells PZ-8, PZ-10, and PZ-13, respectively. The locations of the new wells will be
determined in the field in order to locate a safe drilling location and avoid installing wells in areas of potential future
hydraulic barrier wall construction to avoid replacement installations (Stantec, 2017).

All data generated under this SAP modification will be uploaded to the RI/FS project database (EQuIS) in
accordance with the September 2013 Final Data Management Plan. The results of groundwater sampling and
analysis activities completed pursuant to this SAP Modification will be reported to USEPA in a standalone
technical memorandum that will:

e Summarize samples collected;

e Include tables presenting analytical results for the subject samples;

¢ Include laboratory analytical reports and data validation reports;

¢ Include copies of field notes, sampling forms, and other relevant sample collection and tracking
information;

¢ Identify any discrepancies between the actual procedures followed and the Phase 1A SAP; and

e Summarize and include as an attachment all EPA-approved field modification and additional SAP
modification forms associated with collection and analysis of the subject samples.

The Final Phase 1A Data Report for PRI Areas 2 and 8 through 17 and Surface Water Addendum and associated
data adequacy evaluations will not be revised to include these sample results, and the collection of this
additional data will not necessitate an update to the OU-1 Screening Level Risk Assessment for COPC
selection.

Justification or Reason for the Modification:

Deeper Zone Well Sampling

During the first site-wide hydrologic RI scoping meeting on 12 and 13 April 2017, ERM and USEPA agreed
that the RI will initially consider a 3-layer conceptual model for the shallow groundwater system at the site:
an upper shallow zone, a semi-confining deeper silty clay layer, and a deeper shallow zone. This is
consistent with the conceptual site model and the proposed groundwater flow model being developed for a
GWDP Application for a proposed hydraulic barrier wall engineering design (engineered hydraulic barrier
wall) for the Current Wastewater Pond at the site. Under this current conceptual model, the deeper silty clay
layer creates a confined condition in the deeper shallow zone and an upward vertical gradient between the
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deeper and upper shallow zone. The continuity of the deeper silty clay and the magnitude of the vertical
gradient in the vicinity of the current wastewater ponds are data gaps being addressed for the GWDP
Application.

Groundwater samples from the deeper zone aquifer were not collected during the 2014 - 2015 Phase 1A RI
groundwater sampling program. As agreed to during the scoping meeting, RI characterization requirements
for the deeper zone (below the deeper silty clay) will be contingent on sampling and analysis results from
the deeper zone groundwater for COPCs/COPECs as follows:

o If the deeper shallow zone is shown to not be impacted through the data collection and analysis of
deeper zone groundwater samples from existing wells MW-9 and MW-10 and new monitoring wells
MW-21, MW-22B, and MW-23, then only limited characterization of the deeper shallow zone will be
required for the RL

e If the deeper shallow zone is shown to be impacted, then further evaluation may be required to
evaluate whether there is a potential exposure pathway for contaminants in groundwater in the
deeper shallow zone.

The screen intervals for the existing deeper zone wells and the proposed screen intervals for the new deeper
zone monitoring wells will be adequate to evaluate for impacts to the deeper zone via downward migration
of COPCs/COPECs from the shallow zone aquifer beneath the Current Wastewater Pond and Old Waste
Pond for the following reasons:

e Well MW-9 is screened from 59 to 69 feet below ground surface (bgs) in silty sand/fine-grained sand
that is oolitic in part. The deeper silty clay was encountered from about 38 to 54 feet bgs at this
location and is underlain by a 5-foot layer of silt/sandy silt/clayey silt. Well MW-9 is therefore
screened within the first water-bearing zone beneath the silty clay.

e Well MW-10 is screened from 68 to 78 feet bgs in fine-grained sand interbedded with silt and clay.
The deeper silty clay was encountered from 48 to 68 feet bgs at this location. Well MW-10 is screened
immediately below the bottom of the silty clay.

e Wells MW-21, MW-22B, MW-23 will be screened across the first water-bearing zone encountered
below the confining silty clay unit. To allow for the sand pack, the ten-foot screens are expected to
begin approximately two feet below the silty clay unit; however, the actual screened interval for each
well will be based on observed lithologies as determined in the field by the US Magnesium GWDP
contractor (Stantec) with field consultation from USEPA and UDEQ.

Boring and well completion logs for wells MW-9 and MW-10 and a typical construction detail for new wells
MW-21, MW-22B, MW-23 are included as an attachment to this SAP Modification Request.

Upper Shallow Zone Well Sampling

One round of groundwater samples with complete analysis (including the full list of organic and inorganic
constituents identified in Phase 1A SAP Worksheet 15) is required for existing well PZ-13 and new well MW-
22A to evaluate baseline groundwater conditions for the GWDP Application. These analytical results will
also be used for evaluating nature and extent of groundwater contaminants for the RI.

A set of ten wells will be used to establish baseline conditions for the GWDP Application, including six
existing shallow-zone wells (MW-13B, MW-15B, PZ-8, PZ-10, PZ-12, and PZ-13) and four new wells to be
installed to address GWDP Application data gaps (MW-21, MW-22B, and MW-23 in the deeper zone and
MW-22A in the shallow zone). One round of complete groundwater analysis is required for each well for the
GWDP Application. For these ten wells, one round of complete groundwater analyses is available for
existing wells MW-13B, MW-15B, PZ-8, PZ-10, and PZ-12 from the 2014 Phase 1A RI. New deeper zone wells
MW-21, MW-22A, and MW-23 will be sampled and analyzed by ERM as described above. The single round
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of sampling and complete analysis for shallow zone wells PZ-13 and MW-22A will be performed by ERM at
the same time that deeper zone groundwater samples are collected.

Additional rounds of baseline sampling for the GWDP Application at all ten wells will include inorganic
analyses only and will be performed by Stantec.

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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Phase 1A SAP Modification 14C-2-29

Attachment 1
Boring and Well Completion Logs for Monitoring Wells MW-9 and
MW-10
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Phase 1A SAP Modification 14C-2-29

Attachment 2
Typical Construction Detail for New Wells MW-21, MW-22B, and
MW-23

Source: 2 May 2017 US Magnesium Groundwater Discharge Permit Application Preparation -
Field Data Collection Work Plan. Prepared by Stantec for US Magnesium LLC.
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