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This Addendum to the Bee Cee Manufacturing Site Second Five- Year Review Report documents progress made in 
meeting recommendations made in the Second Five-Year Rel'iew Reportfor the Bee Cee Manujacturing Company 
Site, Malden, Dunklin County. Missouri (Second Five-Year Review), approved by the Environmental Protection IAgency (EPA) on July 30, 2009. In addition, statements of site protectiveness have been made based on additional 
infonnation obtained. 

PROGRESS SINCE THE SECOND FIVE-YEAR REVIEW COMPLETION DATE I 
Table 1 provides a listing of the recommendations made in the Second Five-Year Review. along with the status of 
each of those recommendations as of the date of-this Addendum. With the submittal of this addendum, only 
recommendation #5 (Complete a ROD amendment, Explanation of Significant Difference or use other appropriate I 
mechanisms to modify site groundwater remediation goals based on currently accepted risk and exposure data.) and 
recommendation #9 (If soils risk remains after completing recommendation #6, take necessary steps to begin 
addressing the issue.) remain to be completed. . I 
The remainder of this Addendum will focus upon the completion of recommendation #6 (Conduct soil sampling and 
reassess risk to determine if soils risk remains.). Results obtained will be used to draw conclusions about the 
protectiveness of the remedy at the Bee Cee Manufacturing Company site. I 
SOIL SAMPLING 

The Second Five-Year Review. finalized in July 2009, was inconclusive as to the protectiveness of the site remedy. I 
This was due to potential risk remaining from the presence of hexavalent chromium in on-site soils. A Removal 
Action was conducted at the Bee Cee Manufacturing Company site by the EPA in 1992 to address on-site soil 
contamination. Contaminated soil above 180 mg/kg hexavalent chromium was removed from the site and replaced Iwith clean soil. However, since the Removal Action, risk from hexavalent chromium in soil has been reevaluated by 
EPA. Current Regional Screening Levels (RSLs) for hexavalent chromium are 0.29 mg/kg for residential soils and 
5.6 mg/kg for industrial site soils assuming a risk level of 10 -0, with cleanup generally being warranted if risk 
exceeds a 10 -s risk, or 2.9 mg/kg for residential soils and 56 mg/kg for industrial soils. The Second Five-Year I 
Review recommended that soil sampling be conducted at the Bee Cee Manufacturing Company site to determine if 
risk related to the presence of hexavalent chromium contamination in soils remains. The remainder of this report 
documents the final sampling methodology, sampling results. and conclusions Of the investigation conducted in 
March 2010. . I 
METHODOLOGY 

IThe Sampling and Analysis Plan for Soils for the Bee Cee Manujachlring Site (SAP) dated December 2009 
(Attachment A) was approved January 22, 2010 as an attachment to the Quality Assurance Project Plan for the Bee 
Cee Manufacturing Site (QAPP). Due to funding constraints for the sampling project. and after consultation with 
EPA and the Missouri Department of Health and Senior Services (MDHSS). the sampling plan was modified from I 
its original design. This modification is described below. 

The originally approved sampling plan called for the collection of composite samples from 42 surface sampling 
units. The number of surface sampling units was reduced to 23 by making the following modifications to the I 
sampling design (Figure I): . 

1. Sampling units lC, lD, 2C and 2D were combined into a single sampling unit 100 feet by 100 feet in size. A Itotal of 16 aliquots were taken from within this sampling unit. 

2. Sampling units IE, IF, 2E, and 2F were combined into a single sampling unit 100 feet by 100 feet in size. A 
total of 16 aliquots were taken from within this sampling unit. . I 
3. Sampling units 3A, 3B, 3G 3H and 5H were not sampled. XRF sampling conducted as part of the site removal 
action in the early 1990's indicated that total chromium levels in these areas were below the XRF detection limit of 
255 ppm, which is significantly lower than the total chromium levels found within the remainder of the area to be I 
sampled. 

I 

I 




I 
I 4. Sampling Units 7A, 7B, 7E, 7F, 7G and 7H were not sampled. There was no data in the file to support the need 

to sample these sampling units. However, they were originally included due to their proximity to the facility 
building. . 

I The originally approved sampling plan called for the collection ofsamples from twelve vertical borings. The 
borings were to each be five feet in depth, and samples were to be collected at depths of 2 Y2 and five feet. To 

I 
 further reduce sampling costs, the number ofvei1ical soil borings was reduced from twelve to eight (Figure 2). 

Vertical borings BI, B4, B5 and B9 were not constructed. In addition, only one sample was collected from each 
boring, at a depth of 2 Y2 to 3 feet below ground surface. 

I Prior to sampling at the site, a background sample was collected from a city park located approximately a mile south 

I 
southeast of the site (Figure 3). This sample W'as collected on March 15, 2010,in accordance with the QAPP and 
SAP, at a location with the same soil type (Malden Series) as found at the Bee Cee Manufacturing Company site. 
The sample was collected by taking four aliquots from an area approximately 50 feet by 50 feet in size. One aliquot 
was taken from the NE, SE, SW arid NW quadrants of the collection area. 

I 
Surface sampling at the Bee Cee Manufacturing Company site was conducted on March 16, 2010. Samples were 
collected by Evan Kifer, MDNR Project Manager, and Dan Gravatt, EPA Project Manager, in accordance with the 
approved QAPP and SAP, with the sampling plan modifications described above. Samples were placed on ice and 
delivered to the Environmental Services Program (ESP) lab on March 18, 20 I 0 under chain ofcustody. 

I Eight vertical borings were drilled on March 23, 2010 by MDNR, Environmental Services Program (ESP) personnel 
per the approved QAPP.and SAP, with the sampling plan modifications described above. ESP staff collected a 
sample from each boring at a depth of2 Y2 to 3 feet. Samples were placed on ice and delivered to the ESP lab on 

I 
 March 23,2010 under chain ofcustody. 


SAMPLING RESULTS 

I Table 2 shows laboratory results for surface soil sampling conducted at the Bee Cee Manufacturing Company site. 

I 
Figure 4 graphically displays those results. The highest level of hexavalent chromium was detected in sampling unit 
4B at a level of 23.6 mglkg. Sampling units 4A, 4B, 4C, 4D, 5A and 5B all had sampling results above the EPA 
residential cleanup level of2.9 mg/kg, however, all sampling results werebelow the commerciaJIindustrial cleanup 
level of 56 mg/kg. Two sample duplicates were collected as part of the surface sampling effort. A comparison of 
duplicate results is presented in Table 3. A comparison of method du~llcate results is presented in Table 4. 

I Table 5 shows laboratory results for hexavalent chromium in vertical boring samples collected from a depth of 2 Y2 

to 3 feet below ground surface. The highest level of hexavalent chromium detected in the eight soil borings 

collected was 1.59 mglkg, which was detected in B 12. All soil boring results were below the EPA residential 


I 
 cleanup level of2.9 mglkg. 


I 

Sampling results of both surface soil and vertical boring samples confirm that the Removal Action conducted in 

1993 was successful in meeting its goal to remove all hexavalent chromium in excess of 180 mglkg from the Bee 

Cee Manufacturing site. . 


CONCLUSIONS 

I 
I Historic assessments of risk at the BeeCee Manufacturing Company site have determined site cleanup levels 

assuming futUre site use will be residential. However, the Bee Cee Manufacturing Company Site is located within 
the Malden Industrial Park, and is cUrrently zoned commercial/heavy industrial. . Given the' site's location and most 
logical long-term use scenario, it seems appropriate to clean up the site to levels appropriate fora commercial/heavy 
industrial site. 

I The MDHSS was asked to evaluate the analytical data presented in this report and comment on the protectiveness of 
the remedy assuming a long-term use of the site as industrial/commercial. Given that construction at the site is a·· 
distinct possibility in the future, MDHSS evaluated a cleanup level for the Bee Cee Manufacturing Company site for 
a construction worker. Utilizing a risk factor of 10.5, the MDHSS determined that a cleanup level of 41.6 mglkg 

I 

I 




I 
would be protective of a construction worker and an industrial/commercial use scenario. See Attachment 0 for I 
additional detail on how this was determined. 

All sampling results for hexavalent chromium in surface soils at the Bee Cee Manufacturing site are below the site Icleanup level of 41.6 mg/kg .. All sampling resultS for hexavalent chromium in subsurface soils (2 Yz to three feet) 
are below the site cleanup level of41.6 mglkg .. Based on these results, as long as use of the Bee Cee Manufacturing 
site remains commerciallheavy industrial, no additional remediation ofon-site soils is required. I 
ISSUES AND RECOMMENDATIONS 

The site Record ofDecision (ROD) document signed in 1997 assumed that the Removal Action for soils conducted Iin 1992 was complete and required no additional action to achieve a cleanup given a residential use scenario. . 
Thusthe ROD only addressed a remedy for site groUndwater contamination. A ROD amendment (or other 
appropriate instrument) should be utilized to formally state the'requifement that an 'Environmental Covenant be 
placed on the site restricting its long-term use to commerciallheavy industrial as protection against exposure to site I 
soils. It is suggested that a paragraph 2D be added to the current site Environmental Covenant and wording similar 
to the follOwing utilized: "20. Use of the property shall remain commercial/industrial as long as hexavalent 
chromium contamination remains on site above residential cleanup ievels at a risk of lO·s." . I 
The recommendations made above are consistent with recommendations written into the Second Five-Year Review 
approved by EPA on July 30, 2009 and reproduced as Table 1 in this report. Per the Second Five-Year Review, the 
site Environmental Covenant should be revised as recommended above and be put in place by'September 30, 2010 . . . I 
(recommendation #7). The ROD amendment (or other appropriate instrument) utilized to formally state the 
requirement for an Environmental Covenant restricting long-term use of the site is to be fmalized by the date of the 
next site Five-Year Review, June 30, 2014.' I 
PROTECTIVENESS STATEMENTS 

The Second Five-Year Review made the following statements regarding the protectiveness of the remedy at the Bee I 
Cee Manufacturing Company site: . 

"The groundwater remedy, as implemented, is protective~~both short-term and long-term.:-ofhuman health Iand the eilviroruDent. However, since risk assumptions have changed, soils risk remaining at the site after 
the Removal Action cannot be determined without additional information. As this review encompasses risk 
from all media, overall site protectiveness--both short-term and long-term--cannot be determined at the Site 
until further information is obtained." I 

Based on the results of the sampling presented in this report, the protectiveness of the remedy at the Bee Cee 
Manufacturing Company site can be restated as follows: I 
"The groundwater remedy, as implemented, is protective-both short-term and long-term-ofhuman health and the 
enviionment. Based on soil sampling conducted and presented in the Addendum to the Bee Cee Manufacturing Site 
Second Five-Year Review Report,the soils remedy is protective of human health and the environment in the short I 
term, given that the site is currently zoned industrial/commercial and there is no unacceptable risk present given an 
industrial/commercial use scenario. Given the possibility that long-term use of the site could change if the City of 
Malden were to sell its industrial complex, the soils remedy will remain protective only if the site Environmental ICovenant is modified to assure that long-term use of the Bee Cee Manufacturing Company site remains 
industrial/commercial as long as hexavalent chromium levels remain in place above the EPA r,esidential cleanup 
level." I 
NEXT FIVE-YEAR REVIEW 

The next Five-Year Review will be completed on July 30,2014, five years after the signature of the last Five-Year IReview report. ' ' 

I 
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. Figures and Attachments: 

I Figure 1: Final Surface Soil Sampling Units 

I 
Figure 2: Final Vertical Boring Locations 
Figure 3: Background Sample Location 
Figure 4: Surface Sampling Laboratory Results (Not completed but to be included in final report) 

I 
Table 1: Current Status of Recommendations and Follow-up Actions 
Table 2: Surface Soil Sampling Results 
Table 3: Comparison of Duplicate Samples 
Table 4: Comparison of Method Duplicates 
Table 5: Vertical Boring Laboratory Results 

I Attachment A: Sampling and Analysis Plan For Soils dated December 2009 
Attachment B: Field Notes 
Attachment C: Laboratory Data 

I Attachment D: MDHSS Response Letter 
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Table 1: Current Status of Recommendations and Follow-up Actions 

Recommendationsl 
Follow-up Actions 

Party 
Responsible 

Projected 

Milestone 
Date 

Current Status 

1. Continue annual groundwater monitoring until the next Five-Year Review or 
until remediation goals are met for three consecutive years. 

MDNR 4/3012014 Ongoing. 

2. 2007 data for MW-3 will not be utilized to determine ifsite remedial goals are 
met. In the future, laboratory personnel have been instructed to closely scrutinize 
data if analysis shows hexavalent chromium levels significantly higher than total 
chromium levels. 

MDNR Ongoing Ongoing 

3. Repair damaged protective casings/well bolsters as soon as practicable after 
noted. 

MDNR 7/23/2008· Completed July 23, 2008. 

4. Complete update of site QAPP by incorporating EPA comments and 
incorporating information on soils sampling. 

MDNR 7/3112009 Completed with final approval 
signature obtained January 22, 

20lO. 
5. Complete a ROD amendment, Explanation of Significant Difference or use other 
appropriate mechanisms to modify site groundwater remediation goals based on 
currently accepted risk and exposure data. 

EPA 9/30/20lO Path forward still to be 
determined. 

6. Conduct soil sampling and reassess risk to determine if soils risk remains. MDNR 

MDHSS 

9/30/2009 Completed with submittal of this 
Addendum. 

7. Finalize and put in place an Environmental Covenant on the site prior to the 
MDNR assuming responsibility for the site, assuring that all site risk is addressed. 

EPA 9/30/2010 Environmental Covenant to 
address groundwater put in place 

June 23, 2009. 
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Recommendations! 
Follow-up Actions 

Party 
Responsible 

Projected 

Milestone 
Date 

Current Status 

8. To optimize the remedy, discontinue sampling in MW-l and MW-2 since these 
wells are up gradient from the source area MW-3. It is also recommended that 
sampling be discontinued in MW -7, MW -8, MW -9 and MW-10 until the plume is 
detected above health-based site specific standards in MW -6. Further optimize the 
remedy by abandoning MW-I and MW-2. 

MDNR 9/30/2010 Optimization scheme for ongoing 
monitoring implemented 

beginning with the March 20 I 0 
annual sampling event. At the 
suggestion of EPA, MW ~ I and 
MW -2 will not be abandoned 

until after groundwater sampling 
is completed to allow wells to be 
used to determine groUndwater 

flow direction at the site. 

9. If soils risk remains after completing recommendation #6, take necessary steps 
to begin addressing the issue. 

EPA Next five
year review 

Path forward to be determined 
based on submittal of this 

Addendum. 
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TABLE 2: SURFACE SOIL SAMPLING RESULTS 
BEE CEE MA.1'iUFACTURING COMPA~~Y. DUNKLIN COUNTY, MISSOURI -

! All values listed in parts per million (mg/kg) dry weight. ! Sample results in bold and italics exceed the EPA Residential CL. 

! Sample results in bold are significantly' above background concentrations 

SampleJD Background 
n 

II'" IV' ''''' '' 
n-nl l D 

IUU" .. U ,... 3C 3D 3E 
.,.:.- , • ..." I D 

nllDI 

'>11:.-' .""'1 D 

nil.." 
3F EPACL1 

~ate CoIItcted 3/1S1tO 3/16110 3/16110 3/16110 3/16110 3/16110 3/16110 3116110 3116110 3/16110 

Res. lad.DqJtb of Sample. lacbes 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 

Laboratory Number AB17307 ABl73U ABI732S AB17323 ABI7327 AB17328 AB17333 ABI7330 AB17332 AB17334 

Metals 

Hexavalent Chromium .052 .367 .489 .131 1.73 .450 .2\3 .252 .246 .146 I 2.9 I 56 

I Three times the background concentration. 


2 EPA CL . EPA Cleanup Level (1('s risk), 2010, residential and industrial use. 


TABLE 2 (CONTINUED): SURFACE SOIL SAMPLING RESULTS 
BEE CEE MANUFACTURING COMPANY. DUNKLIN COUNTY, MISSOURI 

! All values listed in parts per million (mglkg) dry weight. ! Sample results in bold and italics exceed the EPA Residential CL. 

! Sample results in bold are significantly' above background concentrations 

~ample ID 4A 4B 4C 4D 4E 4E-DUP 4F 4G 4" SA EPACLL 

lDate Collected 3116110 3116110 3/16110 3116110 3116110 3116110 3/16110 3116110 3116110 3116110 
Res. lad.IJ>eptb of S....ple. iacbes 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 

iLaboratory Number AB17311 AB 1 7320 AB17321 ABI7329 ABI7322 ABl7317 AB17326 ABI7314 ADI7331 ABI7310 

Metals 

Hexavalent Chromium 11. 7 23.6 7. 0 7 8.08 .271 .385 .059 .255 .309 6.51 2.9 56 

I Three limes the background concentration. 


l EPA CL - EPA Regional Cleanup Level (lCs risk), 2010, residential and industrial use. 


TABLE 2 (CONTINUED): SURFACE SOIL SAMPLING RESULTS 
BEE CEE MANUFACTURING COMPANY. DUNKLIN COUNTY. MISSOURI 

! AU values listed in parts per million (mg/kg) dry weight • Sample results in bold and italics exceed the EPA Residential CL. 

! Sample results in bold are significantlyi above background concentrations 

Sample ID 58 SC 5D SE SF SG 6D 7C17D EPASLz 

Date Collected 3/16110 3116110 3/16110 3/16110 3/16110 3/16110 3116110 3/16110 

Res. lad.Depth or Sample, In(bes 0-2 0-2 0-2 0-2 0-2 0-2 0-2 0-2 

Laboratorv Number AB17316 AB17308 AB17309 ABI7312 AB17313 AB173 15 ABI7319 ABl7318 

Metals 

Hexavalent Chromium 5.26 .502 .289 .230 .310 . 138 .362 .157 2.9 56 

I Three limes the background concentration. 


~ EPA CL· EPA Regional Cleanup Level (les risk), 2010, residential and industrial use. 




-------------------

TABLE 3: CALCULATION OF SAMPLE/SAMPLE DUPLICATE 

RELATIVE PERCENT DIFFERENCE (RPD) 


BEE CEE MANUFACTURING SITE. DUNKLIN COUNTY. MISSOURI 

Sample results are in mgfkg. RPD is the percent difference between samples. 


I~ 

IC/lO/2CI2D 
 1 C/lDI2C/2D-DUP 

RPD 
AB17324 AB17325 

Metals 

Hexavalent Chromium 0.367 0.489 28.5 

4ESamplelD 4E-DUP 
RPD 

Laboratorv Number AB17322 AB17317 

IMetals I I II I 
IHexavalent Chromium 0.27 1 0.385 34.8 

B2 B2-DUP 

AB17420 AB17421 

I I II I 
SamplelD 

RPD 
tLaboratorv Number 


Metals 


Hexavalent Chromium 0.196 
 0.204 4.0 



-------------------

TABLE 4: CALCULATION OF SAMPLE/SAMPLE METHOD DUPLICATE 

RELATIVE PERCENT DIFFERE CE (RPD) 


BEE CEE MANUFACTURING SITE. DUNKLIN COUNTY, MISSOURI 

Sample results are in mg/kg. RPD is the percent difference between samples. 

SamplelD 3E 3E-METH DUP 1 
RPD 


aboratorv Number 
 ADt7333 AB1 7330 

lMetals I I I 
Hexavalent Chromium 0.213 0.252 16.8 

SampleID 3E-METH DUP 2 3E 
RPD 

Laboratory Number ADI7333 ABI7332 

lMetals I I II I 
IHeXaValent Chromium 0.213 0.246 

I I II 
14.4 

I 
3E-METH DUP 1 3E-METH DUP 2 SampleID 

RPD 
Laboratory Number AB17330 AB17332 

!Metals 

~exavalent Chromium 0.252 0.246 2.4I I I 



- - - - - - - - - - - - - - - - - - -

TABLE 5: VERTICAL BORING SOIL SAMPLING RESULTS 
BEE CEE MANUFACTURING COMPANY. DUNKLIN COUNTY, MISSOURI 

! All values listed in parts per million (mglkg) dry weighl ! Sample results in bold and italics exceed the EPA Residential CL. 

~ Sample results in bold are significantly' above background concentrarions -
Sample lD B2 B2-DUP B3 B6 B7 B8 BI0 Bll B12 EPACL2 

Date Collected 3123/10 3/23110 3123110 3/23/10 3123110 3123/10 3123110 3/23/10 3123/10 

Res. lncl.Depth of Sample, feet 2.5-3.0 2.5-3.0 2.5-3.0 2.5-3.0 2.5-3.0 2.5-3.0 2.5-3.0 2.5-3.0 2.5-3.0 

Laboratory Number ABI7420 AB1742t ABt7419 AB17422 ABt7423 ABI7418 AB17426 AB17425 ABI7424 

e len! Chromium ~I.196 .204 .164 .847 .827 .154 .150 .832 1.59 2.9 

II 
I Three limes the background concentrallon. 


2 EPA CL - EPA Regional Cleanup Level (Ill risk). 2010, residential and industrial use. 
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1.0 Introduction 

The June 2009 Second Five-Year Review for the Bee Cee Manufacturing Company site I 
in Malden. Missouri recommended that soil sampling be conducted at the site to 
detennine if hexavalent chromium in soils presents a risk to human health and the 
environment using current risk assumptions and analytical methods. This plan details the I 
proposed soil sampling event. 

2.0 Site Information I 
The Bee Cee Manufacturing Company Superfund site is located within the corporate 
limits ofthe city of Malden in Dunklin County, Missouri. Bee Cee was engaged in the I 
electroplating of aluminum storm windows and doors from 1963 until the owners filed 
for bankruptcy in 1983. Untreated chromium wastewater originating from the facility 
was occasionally discharged onto the ground surface and into an on-site percolation pit. I 
3.0 Previous Sampling 

I
A Removal Action was conducted in 1992 to address chromium contaminated soils. 
Approximately 356 tons of soil were removed from the site and replaced with clean soil. 
Action levels utilized for the Removal Action included 2000 mglkg for total chromium I
and 180 mglkg for hexavalent chromium. 

Soil sampling was previously conducted prior to the site Removal Action. XRF was Iutilized by EPA contractors to determine the horizontal and vertical extent of total 
chromium contamination using a grid system. Additional soil sampling was conducted as 
part of the site Remedial Investigation. This sampling event included collecting samples Iat locations previously sampled by XRF and analyzing using laboratory methods for total 
chromium and hexavalent chromium. Collected data included samples taken at various 
depths from surface to approximately 4 Y2 feet. A summary of previous site-wide Isampling data is included as Appendix A 

4.0 Field Activities I 
Field activities are to include the following: 

I1. Approximately 42 surface soil samples are to be collected from 50-foot square 
sampling units across the site (see Figure 1). A composite sample will be collected from 
each sampling unit utilizing an aliquot from each quadrant of the sampling unit. Since 
previous sampling data indicated there was no direct correlation between total chromium I 
and hexavalent chromium levels at the Bee Cee Manufacturing site, samples are to be 
analyzed only for hexavalent chromium. I 
2. Twelve soil cores are to be taken across the site. Seven of these cores are to be taken 
within the former removal area. The remainders are to be taken around the remainder of 
the site (see Figure 2). Cores will be taken to a depth of approximately five feet below I 


I 

I 




I 

I 

I 

ground surface~ Samples are to be collected from approximately two and a half (2 Yl) feet 
and five (5) feet below ground surface. Samples are to be analyzed only for hexavalent 
chromium. 

I 4.1 . Sampling Methods 

All aspects of sampling will be performed using standard operating procedures as set 

I 
 forth in the Bee Cee Manufacturing Company QAPP. 


I 
The site will be divided into 42 sampling units (see Figure 1). A composite sample will 
be collected from each sampling unit, including an aliquot from each quadrant (NW, NE, 
SW and SE) of each sampling unit. The sample will be thoroughly homogenized, then a 
sample will be collected from that mixture for hexavalent chromium. The ESP laboratory 
in Jefferson City will submit the collected samples to a contract lab for hexavalent 

I chromium analysis. Sampling is to follow SOP MDNR-FSS-OIO for the collection of soil 
samples. 

I In addition to surface soil sampling, subsurface sampling will also be conducted. Soil 
cores. will be, taken from ground surface to a depth of approximately five feet below 
ground surface at twelve locations using direct push technology, seven within the area 

I where soils were previously removed and replaced with clean fill, and five from outside 
the removal area (see Figure 2). Samples will be taken from a depth of approximately 
two and a half (2 Yl) feet and five (5) feet below ground surface. To obtain adequate 

I sample volume, it is anticipated that the 2 Yl foot sample will be collected from a depth 
range of approximately 2.25 feet to 2.75 feet. It is anticipated that the 5 foot sample will 
be collected from a depth range ofapproximately 4.5 feet to 5 feet. In the event staining 

I is evident in a soil core, samples will be taken from the stained area ifwithin a foot ofthe 
proposed sampling depth. Otherwise, an additional sample will be collected from the 
stained area. Samples will be analyzed for hexavalent chromium. 

I 4.1.1 Boring Abandonment 

I Borings from which cores have been extracted shall be abandoned per 10 CSR 23
4.080(5). Each boring shall be filled to ground surface by slowly filling with approved 

, bentonite grout. There is no reporting requirement for the abandonment of these holes. 

I 4.2 Sample Quantity 

I Figure 1 shows the approximate location of surface soil sampling units. A composite 

I 
sample will be collected from each of42 sampling units, including an aliquot from each 
quadrant (NW, NE, SW and SE) of each sampling units. Adequate sample will be taken 
to allow for collection of a laboratory sample for hexavalent chromium and a duplicate 
from each sampling unit (at least 16 ounces). It is anticipated that about 47 laboratory 
sample·s will be collected (42 samples and 5 duplicates). 

I 

I 

I 




Subsurface sampling will include collecting 12 cores using a direct push rig from 
locations depicted in Figure 2. Table 1 provides X and Y distances in feet from the 
northeast comer of the concrete foundation of the fonner Bee Cee Manufacturing 
building. Soil cores will be taken from ground surface to a depth of approximately five 
feet below ground surface. Discrete samples will be taken at approximately two (2 Yl) 
feet and five (5) feet below ground surface as detailed in Section 4.1. Approximately 8 
ounces of soil will be collected from each sampling location. Locations that include a 
sample duplicate will require that 16 ounces of sample are collected. It is anticipated that 
approximately 27 laboratory samples will be collected (24 samples and 3 sample 
duplicates). 

4.3 Analyses Requested 

All laboratory samples will be analyzed by an MDNR, Environmental Services Program 
(ESP) contract laboratory. The table below shows analyses requested. 

Surface Soil 

Hexavalent Chromium EPA Method SW 42 5 
846-7199 

Vertical 
Core 

Soil Hexavalent Chromium EPA Method SW 
846-7199 

Soil· Total Metals SW 846 6010B/ICP 

Soil· TCLP Metals SW 846 6010B/ICP 
Test Method 1311 

24 


1 


1 


3 


1 


1 


• See section 6.1 for additional infonnation about these samples. 

4.4 Sample Container and Preservation Requirements 

Refer to the following table for container and preservation requirements on all samples 
analyzed by the ESP contract laboratory. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Parameters . Matrix CODtainer(s)Nolume Presel'Y~e Heidi~. .... 
:,",. 

<'. Ti.Jne . . 
··d. 

Hexavalent 
Chromium 

S 8 oz glass jar <4°C 28 days 

Total Metals 
(Chromium)· 

S 8 oz glass jar <4°C 6 months 

TCLP Metals 
(Chromium)· 

S 8 oz glass jar (2) <4°C 6 months 

I • See section 6.1 for additional information about these samples. 

I 4.5 Chain-of-Custody 

I 
All samples to be analyzed by the ESP contract lab will be entered onto a chain-of
custody form indicating the description, location, date and time ofcollection, and 
analytes requested. Samples will be preserved as indicted in section 4.4. Custody of the 
samples will be retained until relinquished to the laboratory. 

I 5.0 Data Quality 

I 
To help ensure precise, accurate, representative, complete and comparable data are 
obtained, all field work and analyses will be conducted in accordance with the Quality 
Assurance Project Plan for the Bee Cee Manufacturing Site. 

I 5.1 Field Methods 

Clean disposable nitrile gloves will be worn by sampling personnel and clean or field

I decontaminated equipment will be utilized for each separate sample collected to 
minimize the possibility of cross contamination. 

I Field personnel shall note all observations, sample locations, descriptions, and methods in 
a bound field logbook. 

I 5.2 Field Decontamination 

New or cleaned sampling spoons will be used for each soil sample collected. Cleaning 

I will involve wiping the spoon clean with a dry paper towel and washing any remaining 

I 
soil residue from the spoons by spraying with an alconox soap solution, then rinsing with 
deionized water. Spoons will be thoroughly dried before use. Only clean sampling 
containers will be utilized to collect soil samples. 

5.3 Quality Assurance/Quality Control (QAlQC) Samples 

I A minimum of 10% ofsamples collected for laboratory analysis will include collection of 
a duplicate sample. 

I 

I 

I 




I 
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6.0 Investigation Derived Wastes (IDW)Plan 

IEfforts will be made to minimize IDW generation. IDW may include soil and disposable 
personal protective· equipment (PPE). 

Field personnel will attempt to return unused surface soil to its immediate source after I 
generation, or, if warranted, containerize and return to the ESP lab for proper disposal. 
Disposable PPE will be handled as solid waste, containerized, and properly disposed. I 
6.1 Core Disposal 

Cores shall be containerized and a composite sample (and duplicate) collected and I 
analyzed using the Toxic Characteristic Leaching Procedure (TCLP) method for 
chromium. If the sample passes TCLP (chromium less than 5 ppm) the cores shall be 
returned to the ESP lab for proper disposal. If the sample fails TCLP (chromium equal to I 
or greater than 5 ppm) the cores shall be disposed ofby a licensed contractor as 
. hazardous waste. I 
7.0 Site Safety 

All field personnel will have reviewed and will sign the site Health and Safety Plan prior I 
to conducting field activities. 

8.0 Reporting I 
Laboratory analytical results will be generated by the ESP contract laboratory and 
presented in a brief report to the attention of Evan Kifer at the Missouri Department of I
Natural Resources, Hazardous Waste Program, Superfund Section, P.o. Box 176, 
Jefferson City, MO 65102. 

I 
I 
I 
I 
I 
I 
I 
I 
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Table 1: Soil Core Locations. Location is relative to the northeast corner of the concrete 

I 
I 

Borine;ID 
B-1 
B-2 
B-3 

I B-4 
B-5 
B-6 

I B-7 
B-8 
B-9 

I B-I0 
B-11 
B-i2

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

slab of the former Bee Cee Manufacturing bUilding. 

X (feetl X Dir(EIW) Y-<feet) . Y Dir (N/S) 
0 N/A 210 N 
60 E 120 N 
150 E 90 N 
210 E SO N 
120 E 20 N 
0 N/A 110 N 
30 E 70 N 
30 E 30 S 
0 N/A 60 S 
40 W 20 N 
90 W SO N 
70 W 80 N 
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Appendix A I 

Past Soil Sampling Data I 
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I Soil Sampling Data Reported in the 

Bee Cee Manufacturing Remedial Investigation Report 
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M!lJWL 
ReuvaIeIlt 
OuolnIum 

SvBISWL 
Total ChromIum 

MDNR 
Total Chromium 

SPA 
xaPToIIl 
Chromiwn 

SS-J o.on» 4SO lLOO3 
$S·2 0.0121 11.500 8L3tiO 

§.3 0.029 27~OO IOL700 
Ss.4 a.om 1~280 ~7lJO 

ss..S O.OIUJ '10.0 216 

ss-6 O.OlUl 15.0 BDL 
SSw7 O.OIUJ 68.7 l' 366 

SoU O.OlW 20~7 BDL 
SS~~ O.OIW 13.9 11 SSO 

.10 G.OI4J 313 220 480 

S8-11 0.0141 304 160 
.ss-12 O.OIU1 8.40 

. 
2-1'796 

8S-13 O.OIU 4.140 BDL 
SS-14 0.0191 226 543 

ss." 0,531 
. 

28.3 S36 
IS..16 O.OiUI 13.0 433 

-'17 o.03OJ 384 556 

S9..11 O.011J 20.7 280 

SS-19 0.033J 369 280 

SI..2O O.OSOJ 71.6 280 

SS-21 13.2 6 

ss..22 O.OlU 8.2() 

S$623 O.OIU 11.3 

S8-24 G.OIU 14.6 280 

SS·2S O.OIU 7.10 280~ 

I 

I 


TABLE4-! 

S... MDNR .... IPA I 
SOIL RESULTS 


(JqIJca) 


I 

I 

I 

I 

I 

I 

I 

I 

I 
I 
I 
I 
I 
I 

I 
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I TABLl4-1 (Continued) 

StK,MDNRaud EPA 
SOIL USULTS

I qIIorppm 

I 
I 
I 
I 
I 
I 
I 
I 
I 
'1 

I 
I 
I 
I 
I 

8vWSWL 
Hw.va1ont 
Chromium 

SvB/SWL 
ToIal Chromium 

MONR, 
Total Chromium 

SPA 
XRPTotal 
ChrornluDl 

S8--26 0.013 5'7.1 280 

8S-27 O.OlU 26.3 280 

SS..28 O.OlU 13.3 280 

S8-29 0.031 UiO 276 

SS-:30 O.OIU ~.4 BDL 
8S-31 O.OU 98.1 BDL 
88-32 G.OIU 23.7 
85-33 0.018 2.1«1 3t 66l 
Ss,,34 O.O)U 396 BDL 
8S--35 O.OU 718 S20 

SS-38 O.OIU SOl 

58-39 O.OIU 368 

S8-4O O.OIU 71.1 

85-41 O.OIU 81.8 

88..2 O.OIU 922 

ND 
BDL
• 
SvBISWL 
MOHR 
EPA 
XRP 

~1.111D 

CI N~ ~.ttd ~on limit heuvaleot cbromlum was 0.01 U) 
- Bdow detection 'limit of 200 ppm on XRF 
... Spike sample by MDNR 
- ~ Ettviroomcmall8oudtwest Labotatoria 
.", MiISOWlDeputmenl of Natural Resouroes 
= Bnvironmental ProIecIioa Al,ency 
lIS X-Ray Fluotescenee Spec:trometer 



TABLE 4-1 
SOIL SAMPLE DKPTHS AND CHROMIUM CONCENTRATIONS 


SOIL SAMPLE 0.3" DEP.I'BS AND CHROMIUM CONC.ENTRATJONS 


SoD Sample 
Reunient CIaromiIllD 
Conceutratlou <mill) 

Total Chromium 
Coaeeatratlon 

(maIkg) 

S8-1 0.01 UJ 450 

SS·2 0.012 J 1l,SOO 

SS-3 0.025 I 21,500 

SS4 0.015 J 7.280 

ss.S 0.01 UJ 10.0 

S8·13 0.0111 4,749 

88-19 0.033 J 369 

88-22 0.01 U 8.20 

S8·23 0.01 U 11.3 

S8-24 0.01 U 14.6 

88-27 0.01 U 26.3 

SS·33 0.018 2,760 

88-34 0.01 U 396 
SS-3' 0.026 718 

SOIL SAMPLE ~. DEPI'B AND CHROMIUM CONCENTRATIONS . 
Total Chromium 

BexavaleDt ChromIum Coneentratlon 
SoDSamp1e Conceatration (mgIJ) (mgIkg) 

S8-1O 0.014 J 313 

88-14·" 0.019 J 226 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

U .... Undetected 
J ;:: Bstimated 
• = Samples taken at same locations, but different depths I 
•• = Samples taken at same locations. but different depths 
••• = Samples taken at same locations, but different depths I 

I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 4-2 (Continued) 


SOJL SA.MPLE ~18· DltI'TB AND CIIROMIUM CONCINI'RATIONS 

Total Cllramhma 

Hexa.ateat 0lr0mIwD CODCtIItratIoD 
SoIl Sample No. (Dep1b) CoaceotratiOD (mgIl) 

-
(1DIIkI) 

1S-6 (6--J8") 0.01 Ul 25.0 

Ss.s (6-18") 0.01 UJ 20.7 

SS-9 (12-18") 0.01 UJ 13.9 

58-11 (8-12·) 0.014 J 304 

SS-12 (9-12") 0.0' UJ 8.40 
SS-16 (1S-18·)- 0.01 UJ 13.0 

SS-18 (1'·18-)·· 0.011 J 20.1 

88-20 (15·18") 0.0501 27.6 
SS-21 sporn SAMPLB FROM MONR 
5$-25 ~12") O.O! U 26.3 

~. 

~26 (12~18' 0.013 '7.1 
-

ss.28 (12.. 18j O.Ot U 13.3 
SS·31 (6.91 0.011 98.1 

I 
Ikxavalcat ChromIum 

SoU Sample Nu. (Dq)tb) Coaa:atndlua (mall) 

Total Chromtvm 
C~entratlm:a 

(maIka) 
SS·7 (44.5') 0.01 UJ 68.7 
58-IS (l':l')·•• 0.53 J 28.3 
SS-17 (34')·· 0.030J 384 
8S·1.9 (1.5-2') 0.031 ltiO 
SS·3Q (3-4') 0.01 u 25.4 

.~.--

SS-l2 (3-4') 0,01 U 23.1 
.  -. 

u = Undetected 
I = ~maced 
• = Samples taken at ,;amc locatiOlfI. b"t ddkrcnt dcpdr$ 
•• = Samples caken at Slnw focatiortlt but diffcn:nt depths 
... = Samples laken at same locations. but different dcpCh.. 

4·12 
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Soil Sampling Data Reported in the I . Bee Cee Manufacturing Final Removal Report 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 




- -

• • • • • • 
• • • • • • 
• • • • • 
• • •• • • • • • • - -• • • •• • • • • • • 

• • • • •• • • • • • • 
• • • •• • • • • • • 

• • • • •• • • • • • • 
• • • • • • • • • • • • • • •• • • • • • • • 

• • 

--- -
• •• 

• 

- - - - - - - - - - - - - - - - -

Bee Cee Manufacturing"".". - - ... "''- .. Malden, Missouri 
........... Me ,.. ...... _ ... 


·N ~~~~ ---~~ ~ ~ ~ ~ ~T07"100'11 
______ R ~ __ ~ _ MHI~A ---*-• • • •• .....• • • • •- - - -• 
______ m ___ .. 

~ Selle in FMt 

2D 0 20 40 80+- - - • • • • •• • • -•~~---~ -• - -• - -• 
~~~--~~ ~ - ~ R ~ ______ ~ ~ ~• • • •• • • • -• • -• 

---------------~ ~ ,.. ~ ~ ~ .... -roo .. ... - 
• • • • • • • • • • • • • • • • • • • • • -•~------------.-~~ .. .. .. ..... .. ..-:--:-:-:-:--:--:e:~_:_::':___:':a.:_ 
_~ __ W~~ ~- ~~___ ___ • • • • .• • • -• •-.. .  ... .... ... ... .. ..
• • • • • • • • • • • • • • • • • ••• • • • -• • • • -• •· . .. . . . .. . . ... . . . ...... .... .... .. .' • .. . .. ...
-----..-~~~&.- ---- • • -• -• -• • • • -• • • •..... ..... .... .. ... .,. .. ..

• .... ~ • • • • •---• • • •.. ~~~~~~-----• • • • • • • • • • • • ..- • • • • - •---_.".. -~• ....•••••••••'---........... -- .... ....
• 

...
• -• ....• • ....• ..

• -• ..
• 

...
• -•
• ••• e.. 1M 

..  ..... .... .... 1.on roo-----~~~~............... -~~ ~ ~~.. ..... ~ .. 

__ · .. _ _ ,. .. _ ...,...-.... .. _ .. - .,. .... • .. ... • ..,. • • • -• -•

~u..

• • • • • • • • • • • • • • • • -• • • -.• • 
• • • • -• .•-.... .. .  • • • • • • • • • • • • • • • • • • • -• • •-------~-~~----- ..,. ..... ... .... .... -. ---.------..-..........,._.... "- •• • • ••• • • • • • • • • • • • • • -• • • • • • • •· . . . . . . . . . . . . .. . -----------....-~~ ...... 

'' •..
•.. .. 

IJ~~~~~~~~~~.,. loa.. -• 
".

• 
• ••- • 

-.-• -• 



-------------------
• 

IFlgqnt 2: Field XRF Results I 

Bee Cee Manufacturing 
Malden, MissourI 

. I fINIIncI ~Ant Sch IT"' 

+ 
a\\=:·"~T 

. 201WtI~A 
Aw;udI.... SeW Ira FMt 

o 2D .co 80------
FIIid XRF AlUla 
~ 

~---------------, 

• =. 



-------------------

.. Ce. 
Malden, 

• 

- -- -9 10 11 ··12 . 



I 

I 

I 

I 

I 

I 

I 

I 

I Attachment B 

I Field Notes 

I 

I 

I 

I 

I 

I 

I 

I 

I 




'
1"\.-\ ~u\ \ -~ Z. \.: 1u 

ble eEL f'\.u.l'olv"A('t~t,-\~ .... 

.,.) c. \ I... ;;', ""'~ L \ ~ \.. 

~\ II. ~ ~ ('5 \. \":> ~ ~ r 

L'<- \ \ ... K'" i ~" ... ~ 

t'" ,,",."1.. \. \-\ I ~ \ L .... \ '.:) 

~(C i... t. t :,..~, I '.. ~" ..., ...- ••' L ,..i (. 

,,}~., n 
I-\. \(.;' \" (, '.') ":", .), '" -:. .,"- ~)". ~ ~ '.- h' 
\lhv \ hy, h· "":l u,,,,,r\",) \.......... t-. D(l-' ('~fc".:H. 
Cf... L.'·I I'( ~ .;--, ... ~ r\ "J~ ..,J;r( fi Hl l 

I.', \ hu.... ~ ..... \~. ,J. ~4'\. h s.... ..... f\' r,.) \...'" \. W"" l.·" 

<,\1 U) \ ",)\' {",-"", 'S"L"'''~ c; ~'~.rt ~'>{ ~ \.\ 1 h.,,,,, "",, 

\""h. C. \\I.S ,.J.i.J ~\~u ~ '" ~,\t. ,~ t...{.o.l." ~-t' ~ 
It S' D' '.tc.Q , 

f(~N ., ,. .......p\q ~ r,,\,\( ... t ~ \)",\\q\ h~l 

I..;~ "il>-\~tt. ... L .. J~ ~H"""\''''') ... ",It. Sr.;."",~~ 
C-I..-.;,.h. '- \ ~ \\ ,. ,,\ _ 

5' ' ..L,. 

'5 D . 

')[5 -

S"r . 

\.1'"\\ q:c3 5~k" 
\)<...~ {..\\\,\t.~ : 1-\~" \C \\)C ;3~., 
Ct.\\~..~,r-.. EK 

T,N) t: (1 ~ 1-; 
tktl: l-\\.·\V 

l,..\\tL'''( c\l.... 

T \ ..... <.. .. 1- )) 

l) c.h. - 3·- \l. -Iv 

l...\\ (,,\or o C,( 

.,.-. . 
C(' "1 'f\ • "" c.. " 

() L- "'- • 1 -ll.,\C 

c...,.. \\ ( , \ \/ [\( 

T \ "" t.. .. Iv I,f 
t) c.h:. ' ') . \ l:. - I. -::.. 

c..,\t,:\ f\if [\(.. 

1 \f'Y\l. \~: 1.'& 

~ c.~. )" \ \.-, .. \ v 

C,..\\(\\"tI. i::K 

\ \ n'\t: It:)':r S" 
\) C\\t . :} - \ I,. .. \ v 

S'~tl\. 0U

t OC ).)~).. 

S6""~\~ ~ 
\OQ~:)'S3 

.)C'...,~h:. n 
\u033 Si 



- - -- - - - - ----

i !, 

41\- T\M~- 0.:\0 
DIi.~~ ~ )-11.. 10 

~'\(I.h .. ·~ ~b. 

1\t\')~~ 4:1.0 

\)a\c. : )-11..1-10 

~ \\t l ~,.. t:) b 

'" \ "'"\(. '0 '\ : ~ 0 
() \'.\ {:. 1- \~ -\ 0 

~\\t\.\",: D (, 

"1 ~ "'" <.. c{: ~ .S" 

\\ G.\ \. ~ 1-' ~ - \ 0 

c... '\(ltv : \)(. 

,-\(-. T~r'\~: \<J\v 

\)~\t', 1-\ .... Iv 
"(.~,\'{ (. h t·. t> c 

'-\£" \)\1P. 	 I\r-'\t· ,~: \C 

\) <'\c.: 1-\ \;,~ Iv 

c...\\ t< \- '" ~: ~ G. 

l\ ~. "\ \ f'I'\ (. -. \ \j' 1 '5 
. 1\\4X~ -;",..,.\i...\) c.\-t -. 1- \ ~ -\ \J 

, d'~ P\~ '1 - .~,\ t. \ \~( . \:l C
I'\G--\ 1\' \ ~ 1\10-\,"" . 

.....t:'!":'t""_......_,...,.,.,..--.. 	 -_.•.•_ .. 

~ 

It G : T \(\'\L _ t~. ~ ';\ 5 :..,. k It 
Da..\-t: '). \ lot ~ Iu I Du"33 'is 
L.\\t~""(· ~c,. 

N('\(.-. ~-,~ -,").,~ ~r..~k..) ,,~.\ f'\ltJ. Sa.""p\t. 

"'(L" ~)" r.\, i ol. b t\1,.t1 \,) \...\~~ hc.\' 
(,\ .....\. A\';,;. ~~ ~,. ~\4. Li ~ 

T.fY\t: \\:\0 
So ,...,.\t ~ t)o..": )-\'.-\0 

\~Cl~qS c....\\t t~r: \) C. _ 

~c. '. 'T,hQ.. '0 '\:10 

SQ.l"'l,lt. ~ DC\ \t. -. l - \ b -l () 

1()03~or 	 Co\ \(t\.~f"' (::) (; 

\\'~t.._ \ \ : '3. 'l 
Clct~: ~-\~-tO 

L.t. \ \ t.c.." r ';. b Gr 

,- ,.C"\ t.._ \\ : 4 :r Sal"\r\~ '\\ 
t) 0. ~t: l -\ (. -\\) loe 3~o,¥q 
4\\uhf": ~~ 

"3 E' (V\ l 'h t) uP \: T "Me.. ... \\:S-2. 
t) 0.'tl. '. 1 -\ \. -\ 0 ~ \I"\f\t.~ 
c..\\ t..t..\H~r: D ~ \l.::l{)1,\b~ 

... ..~ h··~:·;·>;::i·
I11III < ••• _ ... 



--------
l; 

3 t (\''\ <!. \ '" i)" r L " I. !y\ t.', \ £. '. C l:. 

() G1\:" 1-\ \•. j 0 ~ ~..,,\. -\i 
L.,\t\.\I)t"" _ D G- \ 00 ~'\ () b 

l'~(V,(t ~ \ 2. \ 0 ~G;"iP~ 11 
[)a..-k. 3~t~'IO \\l \) 3.,,'\) 

CA\Cl ~t: DG. 

\c./ \f) (z.c../z. ()". \'(\1~: /3;3 0 S ry\\ "1I 
i)Q \Co' 3, \ La ( 0 

f 

\oo33~7 
CA\\~,",r' DG 

I '-I LD floC. i ~() \)",r . l";.""le.. 13: 3 0 ~t..'1~ ~ 
[)ak', '!.·tb-IO \~O,!>~~~ 
G.\\u h r : DG 

\ Ell r /2 t: ( z~ : '\ ,'/\,,,! . \ ~ : 0 0 SU1"'\oic 1\ 
•D ,,'k ~ t ~ • ( 0 '\CJO 3~~ 1 

c- He c~ r:. DG-

Col): '\\('V\c.. ~ \'-\.'(.(0 ') ol"')p\ 1\ 
DC\k~ 1~\b '·lO \OO~~<\.3 

G.\ \~('\o( . t> C

,(./11) ~ T :fV\t, : '\.i:S'O $ 4.""\11\{.11 

D", ~ ~ '3 -I ~ '-10 
 '''tl""J...'-0 '\t(~,.: Oc. 

, 
N.;\-t .... Tlh}\C G:tt'1 ~t. \--J ~r, f c..t7 {j .'1 

N &: \- ~,~ 'l""Crd,.,'ts _(f't 1<.. ~... d 
(\l .t '" Nv-J '( ~'- ~ r~,,, \:.), (& ~ , D ~ S4.s....t L\'\) 
',J,,\tl w\!.~ c. ... t ,~~ \" ·\~j...."dA\( h1 
~<:. \~"'cl. (Y\ r.. \ \ N~~ Mr.~ ~f.·)f.. ~\/"II.L-" 
s.;..\ \~ nc>\~o~ \~~, K. 

D~ Grc..Ju \ t \e\,. 1~ J .~ ,..I \ f: ~ c 

\L~\t..(' l~~\-- ~.~ "'" \~:vQ 


~~1 o..~ t '" \ '1 t \) \ <:> • 

B_~_(~' ~\~IH ~101,.t~I\'~..-!~~. ~ci""'f"'''Y 
'" .

\<.'~( 5\t..Kcl 't 'o",\u:c! ).1 ~''''f\u 
~"1l' LV"f) '1 ~ I~ J ~~t. ~.~~ ).",...t", \t,.> 't . 

'l ~ )~qf' ~ ~ fV\a \&'" \.. ·'v;;"\1 ~ ~.l' ",flo!... 

"""~ P.'O\'\' \I:..t..r,~ """!I. G-ol'lc,,\. 'K,\i:.r' 
i·r.~,p\'d ~1 J,~( 't tuq~ \;:,4l1. \ r~'\Y 
i\\.) \ G~l ~ w;. \' \tIl.. \1 ..", . 

- Mt"\ \tV - \ ~tl> ~\ '3.03 rJ 
F~\\ ~(. -,...,"'" \ .., -, 0" ?, '\" s .3 ~ L:

\....1v\l - L l.\ 0 S )" ~ 00 ../ 0 .., rJ 
I 

\" .\\ \}l. -M~ 1. 1'1G>O ~"~~ t:.~ 

~W-1 ~ r"\~« '-\ u 'S S" 15.l . 1 '1 n N 
f. \\ ~ ~ - M.l 'l ~ '-U:>1.S'.3Q"" £. 



nvJ-~ 

b <..:- M~" 
~~ -f' 

,.I', t,../ -" 

tH:. - (V\ rJ 1 

4urs\ '"J.O.7J 1") N 
11 ()3<l 7., . ~~ fW\ C 

'-\osro'l2... ~~~ ~ 
11~)1..'.1'1 ~ c;: 

a S" fa 11.. qS l") tJ 
11 o3~7.3 i ~ E 

cS"~ 0 ~ ~ • '1 'i .... ,tJ 
--(1t)3S3 .,1/\ f: 

~03s()~\l.~r ",rJ,.., 
0) }"' "I .. (, \ II') t::. 

~. () S~ 0 ~ ~. '\3 ~ rJ 
"11 0 :}]S. 1..., "" t;. 

- - - -  - 

(":J .... \. ~.t.\l"'\ \f... ,..... . \. .' 
, I·· .. t .... ~ -

\t! a.. 't 
t) J - ~ ""~ ('\.) )-1;. ... ~ "3' '>'" 

\0 Q ~.o ~~:It- o.')9~\\:\.. jV\t...\ \ It" I 
.or "\ ~art' \\eq ~_)<I fc:.<.l' - ,\".. '\"\.,..~ .,.""" ." v.\'" 

~Y"'t..."~- ~.·t'\~-~""f\a,.l ,\t.\'\'\i\a-\"''''''' ~.:,....~ 

"To.. \£'" \/V",-?U,. fRo" e-\'~~\.t. ..\ <,.0.... 

'J) 
!'l .,,'\ ~ -1.. - ~""\" :-t.,x.~ ;..") \, ,. 
'\ ~ ~ '-\ u 6")~,l ""d-"\. R.\.~\ .... \, 

'It \~'a"'\ cl ~",,"~L (....~, 
.....,. , .. VI ~'o . l _ r 
~ Q'~ ~ l~ci..\'''''~ ·\.WL \t.. ~ ~.. 

\)\"<'-~ 1\ '\ C\,(',,)' I' I~' , ... c! y.\l '" , .....c 'i" ~ 1~~ 
.. I, . :

").~ \r) '-a 0.'')(..~ h \, .. \In"". Gu::.... I ~ J.' 

Sr, .,'"\\, ,.,..",

c..~ "l..  [ ~ ~rQ ~r\.. ~ ~'\ \rl \-t e .~ II.rrot 
I ,. 

U "'r~~x. ~ ~ ~ ~ 'i . 
Ors"".l I"'\&' \ l -h~ 10 \, )I<~~ .\...~ 

.~ \~ s .... ~  il;.\\'~ "'r.......~ ,"" I...b. 

;/"",'0"· 

_ .. .. .- >,'''' . _-1iiIII'''' 'I,'~'/:t,.!.i,'.,}/0::':, ' .. 

~ 

~ 

, i 

~. 

:~ .. '. 


.., ~'.:' ~ 

-



--------
A\l ,,~\- lk..\y t. \. 0~h t ~ (c. &.J 
r· 

1. r-o..., ~ ,~ )' ... f. ~ ) I..\." (\", . 

tr..... .... ) 11: .~.> b':' l t... h \~ I..~ J ""' ~ 

"'L ~ \·h..J - h/....,.Jjf\ \r\ t.. h· . 


so ""~l\..t".d ~~.""" ~.~ ~,t" cW1 

""<....\ \\. " H\...:("'f'\. i.. ~ 't>t ~,;,.-~,... 


3' "t" c.:. "'V ~ jot l ~"'" .~., 
5 •. \ C"..'f~" _ .... '\.\ 


r-'''''L-') ',,,--\ ~ h-~ -h \0 

1t. p V~,h .... ,\ .~ ..... ~, ....,d hi!...- ....... 

(;.. 'u. ~(~.~ ~ L 1v ''\ t \\ "'..:. -' 'b ~.J" 'i ... ~ 
ll,. \ Ie .. \ \--tn . 

). 'S' • I c.... "'1'~ l.)l l ~'-') 'i" ' 

1~~ ('" '\(.\\.,;v-'o-t......... a.;\ 

~\~. J(""~ t s"'~ h 'TQ '\,\\ ...... \,,.-l..~ 

M,~\~\ t,,S,,,, ... t'\~-\'. S~\'''l lS"V... 

.- t~ -)~ ~-

-

(ji 

~-\\ ~. ),'1 "-,\9,-(\\t\' Ir"" 5 I 


l'cp. U II Sf.. \, ~""U.. t:.,"t- \\t.... \... \~I 

~-..... ,.,t.~~.1. ""'\l...\.~ ) ........ :~ ., .. ,., 6..:: _ ~ 
I'~'\ t- 1 5~\\ 'If,",'';:''~-''(..J'''
N..'t ,,\ (Ji,,- \\"'~y,,'I'\l~ ~_t 'to:.\-\.- -klWl'\ :. 

. ') " ~ \, c"''''1?''U's( { ~ ... S' 

OS".\ 0 - b •• "t\\~'" ~\., ..,.., \"\i... 
'(."'\~, h ~ _ 

~ t \ \ .:" bIt .......-,,_\.or \.... 1 0 
\0" ~ \ 1 )"" ~,~t- <.\~ ~_ 

~." -;",- ~\~" ,\I... 

1.~ (~, ~'\.... "'f.~ ~~r ~\;.\.t. 
c;t-~~> • 

s·Cl""~ ~ ~ 'kJ 'J \I • -\ C; \ '-A- c.""I 
-c.u'\:. _ 

'::." ~ ....~ v.l .. W .~ \,"') 

fi\~ - 1 


S~\. t,\~.~\~ ~ \ \ -,?c) 


\). x.. t a...'\..\ \\c.\\' ~ v"..-,' ",l, -\ i ~:;. ,N''''.:; <; ~ c~\,J l~: ~ 
\,..:..\..(1.. <"\~t...\.~) c;. .... ~\t.._ 



I ." 
,'" \J - '1 - \h . i·d '\ l ~J t ~ \ v 


u){ ~ " ~1 d l d , . (. P"I'V'{J. \..1 c. W c\~~"fJ 

~f\. \ ~~. 1-A~ 


... S""t' ~ \t.~ I'" " • "'\ \) 

I 
/ 

(V\ 'N =)" -'W '-W <..\~V vI> <l~ ~ h,.~ ..t 
t \l '\ .-" \ \.hl(. ~ t~",\t'\.\ ~'- Q"'~ /
'S~~ 'co.\:..... ,.I ,·a· o'{ /

I 
. / 
/ 

&,/
/

! 

/ 
i 

/ 

/ 


- - - - - - - - - - - -- - --.---------.. ... 



I 

I 

I 

I 

I 

I 

I 

I 

I Attachment C 

I Laboratory Data 

I 

I 

I 

I 

I 

I 

I 

I 

I 




I 

I 

~ APPLIED SPECIATION 

I 

18804 Northcret'k Parkway Bothell. WA, 98011 


~;, AND CONSULTING, LLC Tel:(42~) 483-3300 Fax: (42~) 483-9818 
( 

~.appliedspeciation.,om 

I 
I 

Ron Heckman 
Missouri Department ofNatural Resources 
2710 W. Main St. 
Jefferson City, MO 65109 

I (573) 522-9902 

Dear Mr. Heckman, 

I 

April 15,2010 

Attached is the report associated with sixty-six (66) soil samples submitted for hexavalent 
chromium quantitation on March 29, 2010. The samples were received on March 30, 

I 2010 in sealed coolers at 4.0°C, -0.2°C, and -O.4°C. The submitted samples were 
extracted using EPA Method 3060A and then analyzed for hexavalent chromium via ion 
chromatography inductively coupled plasma dynamic reaction cell mass spectrometry

I (lC-ICP-DRC-MS). Any analytical issues associated with the analysis are addressed in 
the following report. 

I If you have any questions, please feel free to contact me at your convenience. 

I Sincerely, 

!rU~I 
I 

Ben Wozniak 
Project Manager 
Applied Speciation and Consulting, LLC 

I 
I 
I 
I 
I 
I 
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Applied Speciation and Consulting, LLC 

IReport Prepared for: 

Ron Heckman 

Missouri Department of Natural Resources 
 I 

. 2710 W. Main St. 

Jefferson City, MO 65109 
 I 

April 15, 2010 

I 
1. Sample Reception 

Sixty-six (66) soil samples were submitted in polypropylene jars (provided by I 
Applied Speciation and Consulting) for hexavalent chromium quantitation on March 
29,2010. The samples were received in acceptable condition on March 30, 2010 in 
sealed coolers at 4.0°C, -O.2°C, and -O.4°C, respectively. All applied custody seals I 
were intact upon receipt arid no signs of tampering were evident. 

All samples were received in a laminar flow clean hood void of trace metals I
contamination and ultra-violet radiation. Upon reception, all samples were 
designated discrete sample identifiers. It was noted upon receipt that the jar 
containing the sample identified as AB 17322 was punctured, so this sample was I
transferred into a new ;polypropylene jar. All samples were then stored in a secure, 
monitored refrigerator (maintained at a temperature of :s4°C) until all preparatory and 
analytical procedures could be performed. I 
2. Sample Preparation 

IAll sample preparation is performed in laminar flow clean hoods known to be free 
from trace metals contamination. All applied water for dilutions· and sample 
preservatives are monitored for contamination to account for any biases associated Iwith the sample results. 

Hexavalent Chromium Quantification by /C-/CP-DRC-MS Prior to analysis, all Isamples were extracted using EPA Method 3060A. The batches designated C 1 and 
C2 were extracted on March 31 sr, whereas those designated C3 and C4 were extracted 
on April ih. In summary, each sample was first spread into a thin layer on a clean 
surface and a known mass of each sample was then weighed into a polypropylene I 
centrifuge tube by taking approximately fifteen random subsamples of the original 
sample. A buffered alkaline extraction solution, MgCh, and a phosphate buffer 
solution were then applied to each sample. All vials were then heated at 90~95°C in a I 
sonicating bath for a minimum of one (1) hour. The resulting extracts were cooled, 
filtered, and injected directly into sealed atitosampler vials prior to analysis for 
hexavalent chromium. I 


I 

I 




I 

I 

I 3. Sample Analysis 

I 
All sample analysis is preceded by. a minimum of a five-point calibration curve 
spanning the entire concentration range of interest. Calibration curves are perfonned 
at the beginning of each analytical day. All calibration curves, associated with each 

I 
-species of interest, are standardized by linear regression resulting in a response factor. 
All sample results are instrument blank corrected to, account for any operational 
biases associated with the analytical platfonn. All sample results have also been dry
weight corrected using the measured total solids (percent moisture) values. 

I Prior to sample analysis, all calibration curves are verified using second source 
standards which are identified as initial calibration verification standards (ICV). 

I 
- - , 

Ongoing instrument perfonnance is identified by the analysis of continuing 
calibration verification standards (CCV) and continuing calibration blanks (CCB) at a 
minimal interval of every ten analytical runs. 

I 
I Hexavalent Chromium Quantitarion by IC-ICP-DRC-MS All sample extracts for 

hexavalent, chromium quantitation were analyzed via a modified version of EPA 
Method 7199 employing ion chromatography inductively coupled plasma dynamic 

I 
reaction cell mass spectrometry (lC-ICP-DRC-MS). Aliquots of each sample are 
injected onto an anion exchange column and mobilized by an alkaline (pH > 7) 
gradient. The eluting chromium' species are then introduced into a radio frequency 

I 
(RF) plasma where energy-transfer processes cause desolvation, atomization, and 
ionization. The ions are extracted from the plasma through a differentially-pumped 
vacuum interface and travel through a pressurized chamber (DRC) containing a 

I 
specific reactive gas which preferentially reacts with interfering ions of the same 
target mass to charge (m/z) ratios. A. solid-state detector detects ions transmitted 
through the mass analyzer, on the basis of their mass-to-charge ratio (m/z), and the 
resulting current is processed by a data handling system. 

I The retention time for hexavalent chromium is compared to known standards for 
species identification. 

I 
I Total Solids (percent Moisture) Analysis ApproXimately 1-2 grams of each sample 

was placed into a pre-weighed pan, and the combIned mass of the sample and pan 
was recorded. Allsamples were then placed into a convection oven maintained at a 
temperature of 65-70°C. After drying for a minimum of eight (8) hours, all samples 
were briefly cooled and reweighed. The total solids' percentage of each sample was 
calculated by dividing the weight of the dried sample by the weight of the original 
sample. The batches designated as SI, S3, 'and S4 were prepared on April 5th

,I whereas batch S2 was prepared on April14lh
• 

I 

I 

I 




I 
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4. Analytical Issues 

IThe overall analyses went very well and no significant analytical issues were 
encountered. All quality control parameters associated with these samples were 
within acceptance limits with the following exceptions described below. 

, . " I 
One of the preparation blanks associated with batch C2, identified as PBS2, was 
detennined to be an outlier for hexavalent chromium upon application of the Grubbs 
test. This preparation blank has been excluded from aU calculations since it is I 
deemed to be unrepresentative of the preparation blanks and the submitted samples. 

Hexavalent Chromium Quantitation - Laboratory Control Samples Three laboratory I 
control samples were extracted with each batch of submitted samples to identify the 
extraction efficiency and capacity of the extraction procedure to induce conversion of 
trivalent chromium to hexavalent· chromium. The laboratory control samples spiked I 
with an aqueous hexavalent chromium and a solid ~bCr04 standard produced 
acceptable recoveries for each batch (ranging for 78.0-101.7%), indicating that the 
applied method effectively extracts and stabilizes the hexavalent chromium species. I 
The third laboratory control sample spiked with an aqueous trivalent chromium 
standard solution resulted in hexavalent chromium recoveries ranging from 0.3-4.2% 
for the four batches of samples. Although the recovery associated with the Cr(III) I 
LCS in Batch 1 was slightly elevated (4.2%), these relatively low recoveries for the 
trivalent chromium spikes demonstrate that the extraction procedure, under ideal 
conditions, induces minimal conversion of trivalent to hexavalent chromium. I 
Hexavalent Chromium Quantitation - Matrix Spike I Matrix Spike Duplicates 
(MSIMSDs) Similar to the laboratory control samples, three discrete sets of matrix I
spikes were extracted to identify the interaction of the sample matrix with trivalent 
and hexavalent chromium. The performance of the matrix spikes can assist in 
identifying chemical interferences associated with the sample matrix and the applied Iextraction procedure. 

Hexavalent Chromium Quantitation - Cr(]Il) MSIMSDs The hexavalent chromium Irecoveries associated with the aqueous trivalent chromium MS cind MSD perfonned 
with each batch did not exceed 6%. The fact that the recoveries of the Cr(III) matrix 
spikes were near or below those of the associated LCS for batches C 1, C2, and C4 Isuggests that minimal oxidation of Cr(III) to Cr(VI) was induced by the spiked 
sample matrices. For batch C3 the recoveries of the Cr(III) matrix spikes were 
approximately 4% higher than those of the associated LCS, suggesting that partial Ioxidation of trivalent chromium to hexavalent chromium occurred in this spiked 
sample matrix during the extraction despite the application of the buffered MgCh 
solution to all extracts. I 
The RPDs associated with the MSDs perfonned for batches C2 and C4 were above 
the established control limit of 25% (158.7% and 109.7%, respectively). These 
elevated RPDs are attributable to the fact that a minimal amount of the trivalent I 


I 

I 




I 

I 

I 

chromium spikes was converted to hexavalent chromium· during the applied 
extraction procedure, as expected, resulting in hexavalent chromium concentrations 
that represented an increase in Cr(VI) less than the ambient sample concentration. 

I 
Since greater variability is expected as spike concentrations approach the ambient 
sample concentrations, the elevated RPDs are deemed to not impact the validity of the 
reported results. 

I Hexavalent Chromium Quantitation - Aqueous Cr(V[) and Solid PbCr04 MSIMSDs 
The hexavalent chromium recoveries associated with the matrix spikes perfonned for 
batches C 1 and C2 were within acceptance limits for both the aqueous and insoluble 

I hexavalent chromium matrix spikes. Similarly, the recoveries of the aqueous 
hexavalent chromium matrix spikes perfonned on the sample identified as AB17426 
in batch C4 were acceptable. These recoveries suggest that· the appli~d method 
effectively extracts and stabilizes hexavalent chromium in these particular spiked 

I' sample matrices. 

For batches C3 and C4, although the recoveries of the insoluble hexavalent chromium 

I matrix spikes were acceptable (ranging from 81.0-84.7%), the recoveries of the 
aqueous hexavalent chromium matrix spikes perfonned on AB17309 and AB17329 
were biased low (57.5%-64.3%). As previously mentioned, the recoveries of both the 

I aqueous and insoluble hexavalent chromium LCS were acceptable for each of these 
batches; demonstrating that the applied procedure both extracts and stabilizes Cr(VI) 
in solution. Since the low bias observed for these soluble Cr(VI) matrix spikes may 

I therefore be. attributed to interference from the spiked sample matrices, no further 
corrective action. was deemed necessary. These MSIMSD results suggest that the 
sample matrices associated with AB 17309 and AB 17329 favor reduction of 

I hexavalent chromium. However, for the sample identified as AB17329 it must also 
be noted that the concentrations of the applied soluble Cr(VI) matrix spikes were 
approximately three-quarters the ambient sample concentration. 

I 
I It should be noted that the estimated method detection limit (eMDL) for hexavalent 

chromium for solids is generated using the standard deviation of the associated 
preparation blanks, in accordance with Applied Speciation and Consulting's SOP. 

Ifyou have any questions or concerns regarding this report, please feel free to contact 

I me. 

Sincerely, 

I Y-Ur 
I Ben Wozniak 

Project Manager 

Applied Speciation and Consulting, LLC 


I 

I 

I 




Hexavalent Cr &Conventionals Results for th~ Missouri Department of Natural Resources 
Contact: Ron Heckman 

Date: April 15, 2010 
Report Generated by: Ben Wozniak 

Applied Speciation and Consulting, LLC 

Saml1.le Results 

Batch Oate&Tlme Cr(VI) in 
Sample 10 Identifiers Analyzed for Cr(VI)* mg/kg (dw) % Solids 
AB17412 . C1, 51 4/1/2010 15:50 0.088 94.5 
AB17413 C1, S1 411/201020:52 0.214 92.6 
AB17414 C1, S1 4/1/201020:58 0.075 94.0 
AB17415 C1, S1 4/1/2010 21 :42 0.041 94.2 
AB17416 C1, S1 4/1/201021:48 0.140 93.6 
AB17417 C1, S1 4/1/201021:55 0.030 95.5 
AB17418 C1, S1 4/1/2010 22:01 0.154 89.4 
AB17419 C1, S1 4/1/2010 22:07 0.164 86.8 
AB17420 . C4, $1 4/8/201015:02 0.196 85.5 
AB17421 C4,S1 4/8/201015:08 0.204 87.9 
AB17422 C4;S1 4/8/201015:14 0.847 86.3 
AB17423 C4,S1 4/8/2010 15:21 0.827 84.0 
AB17424 C1, S1 4/1/2010 22:38 1.59 90.0 
AB17425 C4,S1 4/8/201015:27 0.832 89.5 
AB17426 C4,S1 4/8/2010 15:33 0.150 87.7 
AB17434 C1, S1 4/1/201023:10 0.305 95.1 
AB17435 C1, S1 4/1/201023:16 0.074 95.0 
AB17436 . cr, S1 4/1/201023:22 2.85 96.0 
AB17437 C1, S.1 4/1/201023:28 0.059 95.7 
AB17438 C1, S1 4/1/201023:35 0.108 95.1 

dw = dry weight 
* Times reported in CST 

U =Sample concentration is less than the estimated Method Detection limit (eMDL) 

J = Sample concentration is between the eMDL and the Reporting limit (RL) 


--.----------------



Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Ron Heckman 


Date: April 15, 2010 

Report Generated by: Ben Wozniak 


Applied Speciation and Consulting, LLC 


Samll./e Results 

Sample 10 
AB17439 
AB17440 
AB17441 
AB17442 
AB17443 
AB17444 
AB17445 
AB17446 
AB17447 
AB17448 
AB17449 
AB17450 
AB17451 
AB1752 
AB17453 
AB17454 
AB17455 
AB1756 
AB17307 
AB17308 

dw = dry weight 

Batch 

Identifiers 


C2,S2 

C2,S2 

C2, S2 

C2,S2 

C2, S2 

C2, S2 

C2, S2 

C2,S2 

C2,S2 

C2,S2 

C2,S2 

C2, S2 

C2, S2 

C2,S2 

C2,S2 

C2,S2 

C2,S2 

C2,S2 

C2,S2 

C2, S3 


Date & Time 

Analyzed for Cr(VI)* 


4/212010 15:07 
4/2/2010 14:42 
4/21201014:48 
4/2/201014:54 
4/212010 15:01 
4/2/2010 16:41 
4/2/201016:47 
4/212010 16:53 
4/2/2010 16:59 
4/2/201017:06 
4/2/201017:12 
4/2/201017:18 
4/2/201017:56 
4/212010 18:02 
4/212010 18:08 
4/2/201018:14 
4/21201018:21 
4/212010 18:27 
4/212010 18:33 
4/212010 18:39 

Cr(VI) in 
mg/kg (dw) % Solids 

0.599 95.1 
0.379 94.4 
0.701 95.0 
0.163 93.0 
0.418 95.6 
0.151 90.1 
0.308 88.3 
0.177 93.5 
0.486 96.6 
0.181 90.8 
0.373 95.3 
0.093 95.1 
0.220 95.8 
0.083 91.5 
0.426 88.5 
0.092 92.9 
0.094 95.8 
0.304 95.4 
0.052 92.4 
0.502 87.1 

* Times reported in CST 
U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 
J = Sample concentration is between the eMDL and the Reporting Limit (RL) 



_......... _.... __ .... _.. __ .. _.. 

Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 

Contact: Ron Heckman 

Date: April 15, 2010 
Report Generated by: Ben Wozniak 

Applied Speciation and Consulting, LLC 

Samll.1e Results 

Batch Date & Time Cr(VI) in 
SamplelD Identifiers Analyzed for Cr(VI)* mg/kg (dw) % Solids 
AB17439 C2, S2 4/2/201015:07 0.599 95.1 
AB17440 C2, S2 4/2/201014:42 0.379 94.4 
AB17441 C2, S2 4/2/201014:48 0.701 95.0 
AB17442 C2, S2 4/2/201014:54 0.163 93.0 
AB17443 C2, S2 4/2/201015:01 0.418 95.6 
AB17444 C2,S2 4/2/2010 16:41 0.151 90.1 
AB17445 C2, S2 4/2/201016:47 0.308 88.3 
AB17446 C2, S2 4/2/201016:53 0.177 93.5 
AB17447 C2,S2 4/2/201016:59 0.486 96.6 
AB17448 C2, S2 4/2/201017:06 0.181 90.8 
AB17449 C2, S2 4/2/2010 17:12 0.373 95.3 
AB17450 C2, S2 4/2/201017:18 0.093 95.1 
AB17451 C2, S2 4/2/201017:56 0.220 95.8 
AB1752 C2, S2 4/2/201018:02 0.083 91.5 
AB17453 C2, S2 4/2/201018:08 0.426 88.5 
AB17454 C2, S2 4/2/201018:14 0.092 92.9 
AB17455 C2, S2 4/2/201018:21 0.094 95.8 
AB1756 C2, S2 4/2/201018:27 0.304 95.4 
AB17307 C2, S2 4/2/2010 18:33 0.052 92.4 
AB17308 C2, S3 4/2/201018:39 0.502 87.1 

dw =dry weight 
* Times reported in CST 

U =Sample concentration is less than the estimated Method Detection Limit (eMDL) 

J = Sample concentration is between the eMDL and the Reporting Limit (RL) 




Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 

Contact: Ron Heckman 


Date: April 15,2010 

Report Generated by: Ben Wozniak 


Applied Speciation and Consulting, LLC 


Samg,le Results 

Batch Date & Time Cr(VI) in 

Sample ID Identifiers Analyzed for Cr(VI)* mg/kg (dw) % Solids 

AB17309 C3, S3 4/7/201020:32 0.289 81.7 
AB17310 C3, S3 4/7/201020:01 6.51 81.9 
AB17311 C3, S3 4/7/201020:07 11.7 85.8 
AB17312 C3, S3 4/71201020:13 0.230 84.5 
AB17313 C3, S3 4/71201021 :34 0.310 85.9 
AB17314 C3, S3 4/712010 21 :41 0.255 87.8 
AB17315 C3,S3 4/7/201021 :47 0.138 86.2 
AB17316 C3, S3 4/71201021 :53 5.26 81.5 
AB17317 C3, S3 4/71201021 :59 0.385 86.1 
AB17318 C3, S3 4/7/201022:06 0.157 93.0 
AB17319 C3, S3 4/71201022:12 0.362 85.7 
AB17320 C3, S3 4/71201022:24 23.6 86.2 
AB17321 C3, S3 4/71201022:31 7.07 87.3 
AB17322 C3,S3 4/71201022:49 0.271 86.1 
AB17323 C3, S3 4/71201022:56 0.131 87.5 
AB17324 C3, S3 4/7/201023:02 0.367 89.5 
AB17325 C3, S3 4/71201023:08 0.489 89.6 
AB17326 C3, S3 4/71201023:14 0.059 94.5 
AB17327 C3, S4 4/71201023:21 1.73 91.3 
AB17328 C3, S4 4/71201023:27 0.450 90.6 

dw = dry weight 
* Times reported in CST 

U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 

J = Sample concentration is between the eMDL and the Reporting Limit (RL) 
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Saml2.le Results 

Batch Date & Time Cr(Vl) in 
Sample 10 Identifiers Analyzed for Cr(VI)* mglkg (dw) % Solids 

AB17329 C4,S4 4/8/201013:34 8.08 86.3 
AB17330 C4,S4 4/8/201012:57 0.252 88.0 
AB17331 C4,S4 4/8/201013:03 0.309 87.0 
AB17332 C4,S4 4/8/201013:09 0.246 87.2 
AB17333 C4,S4 4/8/2010 13:28 0.213 87.8 
AB17334 C4,S4 4/8/201014:37 0.146 91.1 

dw = dry weight 
* Times reported in CST 

U = Sample concentration is less than the estimated Method Detection Limit (eMDL) 

J = Sample concentration is between the eMDL and the Reporting Limit (RL) 
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Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 
Contact: Ron Heckman 


Date: April 15, 2010 
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Quality Control Summary - Preparation Blank Summary 

Analyte Units Batch PBS1 PBS2 PBS3 PBS4 Mean StdDev eMDL RL 
Cr(VI) mg/kg (dw) C1 0.024 0.017 0.011 0.016 0.017 0.006 0.017 0.025 
Cr(VI) mg/kg (dw) C2 0.015 1.281 * 0.012 0.013 0.013 0.002 0.005 0.025 
Cr(VI) mg/kg (dw) C3 0.014 0.012 0.011 0.013 0.012 0.001 0.004 0.025 
Cr(VI) mg/kg (dw) C4 0.011 0.010 0.009 0.011 0.010 0.001 0.003 0.025 

eMDL =Estimated Method Detection Limit 
RL =Reporting Limit 
* This preparation blank is identified as a Grubbs outlier and has been excluded from all calculations 
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Applied ~peciation and Consulting. LLC 


gualit~ Control Summa~ - Laborato~ Control Same.les 

Analyte Units Batch LCS True Value Result Recovery 
Cr(llI) mg/kg (dw) C1 LCS 5.000 0.208 4.2 
Cr(VI) mg/kg (dw) C1 LCS 5.000 4.277 85.5 
PbCr04 mg/kg (dw) C1 LCS 6435 6543 101.7 

Cr(lIl) mg/kg (dw) C2 LCS 5.000 0.040 0.8 
Cr(VI) mg/kg (dw) C2 LCS 5.000 3.898 78.0 
PbCr04 mg/kg (dw) C2 LCS 7272 6084 83.7 

Cr(lll) mg/kg (dw) C3 LCS 5.000 0.063 1.3 
Cr(VI) mg/kg (dw) C3 LCS 5.000 4.947 98.9 
PbCr04 mg/kg (dw) C3 LCS 6918 6363 92.0 

Cr(lll) mg/kg (dw) C4 LCS 5.000 0.016 0.3 
Cr(VI) mg/kg'(dw) C4 LCS 5.000 4.766 95.3 
PbCr04 mg/kg (dw) C4 LCS 7368 6643 90.2 



-------------------

Hexavalent Cr & Conventionals Results for the Missouri Department of Natural Resources 

Contact: Ron Heckman 


Date: April 15,2010 

Report Generated by: Ben Wozniak 


Applied Speciation and Consulting, LLC 


Quality Control Summary - Matrix Duplicate 

Analyte Units Batch Sample 10 Rep 1 Rep 2 Mean RPO 
% Solids % S1 AB17412 94.54 94.20 94.37 0.4 
% Solids % S1 AB17420 85.54 85.95 85.74 0.5 
% Solids % S2 AB17439 95.11 95.07 95.09 0.0 
% Solids % S3 AB17308 87.12 87.19 87.15 0.1 
% Solids % S4 AB17327 91.27 91.33 91.30 0.1 
Cr(VI) mg/kg (dw) C1 AB17412 0.088 0.074 0.081 17.9 
Cr(VI) mg/kg (dw) C2 AB17439 0.599 0.573 0.586 4.5 
Cr(VI) mg/kg (dw) C3 AB17309 0.289 0.226 0.258 24.4 
Cr(VI) mg/kg (dw) C4 AB17329 8.079 6.865 7.472 16.2 

NC = Value was not calculated due to one or more concentrations below the eMDL 
* The RPD is above the established control limit of 25%; please see narrative. 
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Qualitv Control SummarY. - Matrix Selke! Matrix Selke Due,licate 

MSO 
Analyte Units Batch Sample 10 Spike Cone MS Result Recovery Spike Cone Result Recovery RPD 

Cr(lll) mg/kg (dw) C1 AB17412 4.933 0.135 1.1 5.305 0.141 1.1 2.3 
Cr(VI) mg/kg (dw) C1 AB17412 5.152 5.446 104.1 5.240 5.377 101.1 3.0 
PbCr04 mg/kg (dw) C1 AB17412 10883 10870 99.9 6280 6971 111.0 10.5 
Cr(lll) mg/kg (dw) C2 AB17439 5.117 0.715 2.5 5.000 0.600 0.3 158.7** 
Cr(VI) mg/kg (dw) C2 AB17439 5.114 4.675 80.0 5.309 4.825 79.9 0.1 
PbCr04 mg/kg (dw) C2 AB17439 6650 5673 85.3 7516 5967 79.4 7.2 
Cr(llI) mg/kg (dw) C3 AB17309 6.070 0.596 5.6 5.976 0.606 5.8 4.5 
Cr(VI) mg/kg (dw) C3 AB17309 5.939 3.674 57.5* 6.212 3.926 59.1* 2.6 
PbCr04 mg/kg (dw) C3 AB17309 8309 6807 81.9 8921 7228 81.0 1.1 
Cr(lll) mg/kg (dw) C4 AB17329 5.551 7.263 -3.8 5.599 6.750 -12.9 109.7* 
Cr(VI) mg/kg (dw) C4 AB17329 5.753 11.17 64.3* 5.691 10.92 60.6* 5.9 
PbCr04 mg/kg (dw) C4 AB17329 7907 6705 84.7 8055 6799 84.3 0.5 
Cr(VI) mg/kg (dw) C4 AB17426 5.670 5.492 94.2 5.419 5.299 95.0 0.9 

* The recovery is below the established control limit of 75%; please see narrative. 
** The RPD is above the established control limit of 25%; please see narrative. 
NC =Value was not calculated due to one or more concentrations below the eMDL 
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 I 
Q,ualit'l. Control Summa!l!, - Historical Calibration Standards I 

Cr(VI) True Cr(VI) Measured Percent 

Value Result Recovery 
 I
0.050 0.062 124.1 

0.050 0.063 125.7 

0.050 0.063 125.3 I
0.050 0.061 121.4 

0.500 0.504 100.7 

5.000 5.030 100.6 I 
25.00 24.11 96.4 

50.00 50.44 100.9 

0.050 0.058 115.8 I 
0.050 0.064 128.1 

0.050 0.060 120.5 

0.050 0.057 115.0 I 
0.500 0.502 100.4 

5.000 4.795 95.9 

25.00 23.84 95.4 I 
50.00 50.60 101.2 

0.050 0.072 143.5 

0.050 0.064 128.3 I 
0.050 0.056 111.9 

0.050 0.060 120.9 

0.500 0.505 101.1 I 
5.000 4.970 99.4 

25.00 25.24 100.9 
50.00 49.88 99.8 I 

All results are reported in I-lg/L 

I 
I 
I 
I 
I 
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I Qualit'!. Control SummarY. - Historical CCV Standards 

I 
Cr(VI) True Cr(VI) Measured Percent 

Value Result Recovery 

5.000 4.994 99.9 

5.000 4.803 96.1 

I 5.000 4.402 88.0 
5.000 4.145 82.9 

5.000 4.863 97.3 

I 5.000 4.825 96.5 

5.000 4.711 94.2 

5.000 4.369 87.4 

I 5.000 4.394 87.9 

5.000 4.978 99.6 

5.000 4.995 99.9

I 5.000 4.892 97.8 

5.000 4.910 98.2 

5.000 4.615 92.3

I 5.000 4.721 94.4 

5.000 4.520 90.4 

I 
5.000 4.715 94.3 

5.000 4.632 92.6 

5.000 4.596 91.9 

I 
5.000 4.834 96.7 

CCV =Continuing Calibration Verification 

All results are reported in IJg/L 

I 
I 
I 
I 
I 
I 
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 I 
Quality Control Summary - Historical Second Source Standards I 

Cr(VI) True Cr(VI) Measured Percent 

Value Result Recovery 
 I
5.000 5.107 102.1 

100.0 95.38 95.4 

5.000 4.932 98.6 I
5.000 4.706 94.1 

20.00 20.30 101.5 

5.000 5.029 100.6 I 
100.0 107.2 107.2 

5.000 5.369 107.4 

5.000 5.557 111.1 I 
5.000 4.986 99.7 

5.000 5.474 109.5 

5.000 5.445 108.9 I 
5.000 4.546 90.9 

5.000 5.037 100.7 

5.000 4.277 85.5 I 
5.000 3.898 78.0 

5.000 4.947 98.9 
5.000 4.766 95.3 I 

Second source standard = Cr(VI) Blank Spike (from 3060A Extraction) 

All results are reported in mg/kg I 
.. 

\. I 
I 
I 
I 
I 
I 
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I Qualit't. Control Summa~ - Historical Matrix S12,ikes 

I 
MS MSD 

Ambient MS Spike Measured MS MSD Spike Measured MSD 
Cr(VI) Cone. Cone. Result Recovery Cone. Result Recovery RPD 

0.081 5.152 5.446 104.1 5.240 5.377 101.1 3.0 

0.586 5.114 4.675 80.0 5.309 4.825 79.9 0.1 

I 0.258 5.939 3.674 57.5 6.212 3.926 59.1 2.6 

7.472 5.753 11.17 64.3 5.691 10.92 60.6 5.9 

0.150 5.670 5.492 94.2 5.419 5.299 95.0 0.9 

I 0.187 4.046 3.095 71.9 3.775 2.961 73.5 2.2 

0.160 4.017 4.214 100.9 4.078 4.038 95.1 5.9 

0.080 3.906 3.657 91.6 3.959 3.600 88.9 2.9

I 0.101 5.052 3.646 70.2 4.694 3.300 68.2 2.9 

0.224 4.910 2.551 47.4 4.893 2.361 43.7 8.2 

0.342 4.885 3.534 65.4 4.820 3.424 63.9 2.2

I < 0.014 U 5.243 < 0.014 U 0.0 5.147 0.039 0.8 200.0 

1.816 20.46 6.685 23.8 20.39 5.832 19.7 18.8 

I 
0.088 5.064 3.253 62.5 5.134 3.254 61.7 1.3 

0.997 5.310 0.758 -4.5 5.319 1.060 1.2 342.7 

0.466 5.064 0.427 -0.8 5.068 0.528 1.2 872.8 

I 
0.184 5.007 4.098 78.1 4.779 4.272 85.5 9.0 

1.568 5.151 1.153 -8.1 5.133 1.575 0.1 206.4 

0.476 4.838 5.336 100.5 4.953 5.520 101.8 1.4 

I 
0.421 6.646 6.483 91.2 7.036 6.656 88.6 2.9 

All results are reported in mg/kg 

I 
I 
I 
I 
I 
I 
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FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 

LABORATORY ORDER ID: 

p,1lec:tor's:Name: TransferCbain ofCustody to Applied Speciation and Consulting ~,t"..OD of Shipment 
i(PjlmePrjrJI} __·_.. _. ...____ .. _ _ _---If:X==-Shipped-Carricr: NEXT DAY-AIR 
~ftiU.ti.oli: ESP KCRO NERO SERO SLRO SWRO WPP r!- Tape scaled and initialed 
(ttrt;ltf tmrI) . DGLS HWP Other:: Hand Delivered 

Samp~ N1ADber 
Sample 

Collecttd AlIal~ 
Sample 
Type 

Hexavalent Chromium by EPA SW-846 Method 7199, Pcm:nt Moisture 
• AB11412 . Grab 

. 03122110 :KComposite .. (Sam" AJ .. ,-Madificd 
~~~~~~--~~-,~---,~---.~~~~--~~--+-IF:i:irJ.qb t!se O~ . Time: D.O ....OW lPH Spec. Cond. Temp_ Other: __Other: 

.:....i..>:;.:..... . '·i.·· [4:20 

Date: . Hexav8Je.u Chromium by EPA SW-346 Method 1199, Pera:nt Moisture 
• .: ABl1413 03122110 

·14:31 

.. Date: lioxaval.ent Chromium by EPA SW-846 Method 7l99.,Pcrc:c:nr·Moisturc• J\B174 14· 

.> ........:.. ~ ...... -~: ~valem.Chromium byEP~ SW-846 MethOd 7199, Pcri:entMGisture 
• .... .. AB174l-5 . Grab . 

: 03122/10 xComposite 

....-...:: t.S.aIuD'.·1iii1lelii!..,Dl.~.. b-__-6-!:~-..-~---:""...;",..~==----,~~~~-~..._::_~'-~~MOdificd 
.. F.~JAb ~piJy:~ r~; fJ:Q· . IFlmv . . pH . S~.-Gonet. Temp. . . Other: . ~9lherj 

:...... 

~~ 8y:. ... . .. .. ~ived Jl: :. 

RelinquishQ4 Qy: .. R~ivedBy. 

M~ .. 

Date: 

No. OfContainers: 
..Fer Lab Use only 

Time: 

Time: 

4 

~,.~~~ ·.. ~ls. Mfu,t 'If""· NY-N'o\\ • £Mlfl .1: ~ C;·i oltL 
MDNR EnvlronflWlllll Setvkes ProgtaIJI 2710 West Main, Jefferscn City, Me 65109 (5~526-3315.... ~l~r a..", ~ _~~tSS-003(03IU8) 

.. (.A'~ I - - ): .•• "\0( 
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II!sso!foEP_EN"'NA&JBRCP-e- - - --FIELD SHEET AND CHAIN~OF-CUSTODY RECORD - - -
LABORATORY ORDER lD: 

CoUector's Name: Transfer Chain OfClL<rtody to Applied Speciation and Consulting Description ofShipmellt 
PkQM! Print) :---__u-;x-:-· Shippcd-Canier:~~EX~.·T~D;;;.....;A,_'If_ ____________-II~_"
AffilUitlOn: ..-.-.~. KCRO--NERO X Tape scaled and initialed 

'circle one) DGLS HWP 001:1': 


SERO SLRO SWRO WPIJ 
t--HllDd Delivered No. OfContaincrs: 

For 1 ab Use OnlYSample S.mple
S.mple Number Analyset

Colleeted Type 

Date: Hexavalent Chtomium by EPA SW-846 Method 7199, Percent Moisture _ Water 'r--IL amber _ 110 ml. 'r-- II1.Sl? 4
• .. ABI1416 ~oiJ CubUailwr HNO'jr--Grab . - ~..... ;'" i'-- ~ .03122110 ...,./5.. ,.... 'r--2 oz glau Nolgene _ NAQ{! 

(SampleA.1 
r.!. Composite 

Modified =Sludge . ~8azgla~ _IL __HCL: 
~~~~~~----~~--~-----r~---'r--~~~----~~---r-D.O Flow pH Spec. Condo Temp. Other: _ Other: i'--OtluJr: . ~ f"OA vkll _ 500mf; _.I!)C(None) 

.. 
For Efzb. Use qn.ty ifime: 

.. ,:. ~Encore _250",£ _ DisiifectedJ4:49 
:' . 0Ih<t':. . Ol~r: .. , Date: HCXBVIIlenl Chromium by EPA SW-846 Method 7199. Percent Moisture '~lLamher _120mL ~H28P" 

'r-- llNO JAB17417 03122110 'r--Cubilainer 
X Composite 

":,:""Grab 
r-2 oz gW$s Nalgelle ~NAOH., . 

(Sampl.S) r--Modified 8 oz glBM If" JICL: .: . 
r-- - ~...'~~~~~~--~~~--~----~~---'r--~~~----~~---r-

VOA vial 500mL' 4:fJC(ATone IlFoi'.:Lab Use Only TiIru:: D.O pH Spec. Condo Temp. Other: r--Other:"'ow 'r-- _ ~ .... IH' , 

'r--Encore _250m! ~ f)isinfocted15:05 
.. Othu: .. Ot~r. . 

Date: Hexavalent Chromium by EPA SW-846 Method 7199, Percent Moisture r---1L al'liber _120mL ~H180" 
Cilbitainer . HNQJ_Grab• . AB11418 . I-:-- :-- .: .

03123110 .!.Composite r-2 o:z gllW NaJgene .~NAf'fI 
(Sampl. C) Modified 8 oz gla:ss JL HCt 

t~-'~m-:~~--~u.re--Q~ft~~-t=I1-me-:---;=D~.O~---T,fl~o-w-----'~p(~{------~S~~--.C=oo~d~.~T~cm-~----~O~~--.---+_--Oilier: r- VOA vial -5()(}ml.· ~4!)C'N .
f-- _ ~ ".one) 
~ Encore _ 150ml, . ,-~~~_~plslrifected9:39 

Other: . ::: ~r 

Hcxavalenl Chromium by EPA SW-846 Method 7199, Percenl Moisture ~Wale;' .. __ JLQ~~r _'20~ ~.I!~,S04 
Grab :--S,l?'l ..;.-. CllbJta~r . _lOW ~: ' .. 

:!:Composite r--~ic 2 oz glass Nalgene NAOH,' 
Modified ~ . -8~glt13S /1. -HCL 

i--'" ..... '-" - - -"~~~~~~--~~----~----~~---,~~~~----~----+- .. ' Other:' ..... VOA vial 500mL -I "C(None)1).0 Flow pH Spec. Cond. Temp. Other: I--Other: ,..... .~ -  . 

.'. ~dI'e 250mL . . DisiJrfected 
ro-:-OI~I': - . '-Odter 

Relinquished Byr-) " 

.."'-- '''~./''-I.,. (' ,
"'....t.:.. V<-


Relinquished By: 
 lime:Rcccivc::d ~y: Date: 

Time:~linqui5hed By: Received By: Date: 

.d 

MOHR Envlnmmental Services Program 2710 West Main, Jefferson City, MO 65109 (573) 528-3315 MDNR-FSS-003 (03108) 
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FIELD SHEET AND CHAIN-OF ..ClJSTODY RECORD 

LABORATORY ORDER 10: 

• 


• Daeription ofShipmrntCollector's Name: 
(!ft:o!ll! Prilll) 

Affiliation: 

Transfer Chain ofCustody to Applied Speciation and Consulting 
..-.. ...._..............._-- _.... _.._-_._.- -_..•..._-----

ESP KCRO NHRO SERO SLRO SWRO wpp 
~Shipped-CWTicr:~NE~XT·.....;·D;;;..;....;...AI'y;,....-...,;.-Al..;;,,;,..,;;R___________ 

ilX Tllpe sc:aled lIl1d initialed 

cirr:Ut OIV!) 

i\B17420 

DGLS 

Sample 
Collected 

HWP Other: 

Analyses 

l)ale: lIexavalent Chromium by EPA SW-846 Method 7199, Pcra:nl Moisture 

03123/10 

-Uand Delivered 

Sample 
Type 

Grab 
~C ..!.. OmpclSlte 

(Semple Al Modified 
t~~o·r~La-b~U~~-~~~~~~~·ime--:---+.D~.~O~--~F=I~ow------rp~H~----~S~---.OO=-OO~.=rc-mp--.--~~O~ili~«-:----r-~~:

-
9:59 

Hexavalent Chromium by EPA SW-846 Method 7199, Pcrccot Moislure 
Grab 

X Composite 
-Modified 

~~~~~----~~-.=----,~---,~~~~--~~--;-0.0 Flow pH Spec. 0000. Temp. Other: _ ~er: 

Hexavalent Chromium by EPA SW-846 Method 7199, Percenl Moist\D'e 
Gmb rxComposite 

~Modified 
~~----~~--~~----~-----_r.~--_,~~~~----~~--_r_

D.O Flow pH Sp~. Cond. Temp. Other: I-- Other: 

Hexavalent Cbromium by EPA SW-846 Method 7199, Pcn:ent Moisture 
Grab 

~ . 
~~omPOSlte 

Modified 
~--~~~~--~~----~------_r.~--_,~~~~----~~--_r_

D.O How pH Spec. Oond. Temp. Other: ~Oth«: 

Relinquished B)': 

iRclinquished By: Received By: 

Mlltrix 

r-WQle~ 
.Soli 

f- . 
OrglUJic

r-S1udger  .
Othe,..·

~ . 

No. OfContaincl"lI: 4 
For I abUse Only 

COII/alIIU ~ 

,--ILamber 120m! H2 S04 
r-  - I-
r-Cllbitainer 1--1INOJ 

r-2 oz glM, No/gene r-NAOH 
8 oz glan IL . HCI,

r  -- I--
VOA vial 50OmL' 4"C(None)

f- ~ 
r-EncON __ 2JOmL ~DulJifected 

Oth2,.: .Othu 

L......:.....•• W~r ILambel' 120mL H 1 S0 4,..,- r- -- I-
. Soil . CJl.bitainer HNO J 

f-- I-: r 
roo-Organjc ~2 oz glass Nalgene r-NAOH 
Sl~ .. . 8 OE glass IL : . lIeL 

r  . r-- II'..... ~ • I - r---'~"CAr'r-Othe,.: f-- rvn VIa 500m1. r-"-" !H<me) 

. Water 
f- 

r-
Soil 

r--Organlc 
Sludge

f- 
r-Other: 

r-Water 
f--SOil 

r-Organic 
Sludge

r-
r-0Jh(r: . 

U81e: 

Date: 

'--Enccne _150m/. Disinfocted 
r--Other: I--Other 

r--ILamber _120mL -'-H]SO., 
CllbikUner .' . HNO j 

f--2 oz glQS~ NoJuUli! ~NAOHr- e·-,--. 
8 uz gIlDS I', . HeL 

r-  - -
;,..:... VOA vial _5oomL _ 4" C(None) 

. F.ncon 250mL DUittjected 
r--Othu.; - - Otho 

ILamber 110mL H 2 S04 r-  -  -.-
Cubitainer IINO J 

r- -_ 2'oz gloss Nalgene _ NAOH 

8 0:: glasa IL HeL- - -
~ VOA vial _ 500ml. _ 4" C{None) 
_ Encore __250mL _/Jilinfecled 

Other: Other 

Time: 
(\'I ;0 

Time: 

Time: 

MOHR EnvironmenttJJ SfW/cu Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS..(}()3 (03108) 



- - -III!ISS.DEP~N'"NAf!\L R'-ILCP-.- - - --FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 

LABORATORY ORDER lD: 

CoOector's Name: 
(f!!!!.~ Print) 

A ffilia tion: 

Transfer Chain ofCustody to Applied Speciation and Consulting 
---.-- .--------------- ... 

ESP KeRO NERO SERO SLRO SWRO wpp 
. 

Ilcircle OM) DGLS II WI' Oilier: 

DfScription of Shipment 

~Shipptd-Canier: -:-:N~IIEX~T-....;;D;;.;...;,.A\'Y;..-...;.-A..;,;,IIIR;"";.,,..------------------_Il 
~Tape ~ealed and initialed 

Band Delivered No. Of Cuntainers: 4 

II !~aDtp"~ ~"'''i'1~mllK! 
- rC

Sample
olleeted Analyses 

Sample 

Type 

t'or 1 ab Use Only 
Matrix ConI4Jner PresUNd 

~------~~--~

Hexa\'l1lent Chromium by EPA SW-846 Method 7199, Pen:Cflt Moisture 

0.0 Flow pH Spec. Com!. Temp. Other: 

HcxavalcntChromium by EPA SW-846 Method 7199, Percent Moistul'C 

0.0 Flow pH Spec. Cond. Temp. Other: 

~----~----~~---.~~~~----~~--_r

-_+.~----~----____~----_T,~~~~----~~----+_Mo

r-:- Grab 
X C..omposite 

I--Modified 

Other: 
I--

Crab":,-,,,.J 

~Composite 

Other:-

_ 

oilled 

f-- Water 

r--Soil 

f--Organic 
SluJgt! 

r--Other: 
f--

Wuter 
-Soil -
_Organic 

Sludge- OUutI"- ' 

/Lamber 120mL H}S04 
f- . - ~11'N0r--CulJitainer r--' J 

2 oz gloss Nolgene NAOII 
-- r-8.0% glass 1 L HCI. 
- - r-__ VOAvial _JOOmL ~4"C(None) 
_I-:ncore _25OmL f-- DlsltYeettel 

Other: Other 

lLamber 120 mI. H]S04 
- - r-_ Cubitainer , HNO J 

_ 2 oz glass Nolgene :::N,fOH 
_8azg~lI. _iL ItCL 

VOA vial 500mL:::: 4" C(Nolle) 
-_ - c-

f..ncnre 150mL Disinfecled 
--Other: - r--Other 

~~~~~~~-

Hcxavalent Chromiwn by EPA SW-846 Method 7199, Percent Moistul'C Waler __ lL arnbe,. __ 120 MI. __ H; SO 4 

Grab- -Soil -- C b ' , HNO J_ II ,louru _ 

..!.Composite Organic __ 2 0:: gltlSJf NaJge~ NAOH=Modified =Sh,dge _ 8 oz glass __. IL HeL 
~~~~~~--~~--

0.0 Flow pi 1 Spec. Condo Temp. Other:
--~-----..~-----.~~~~----~~--+

"'-Olher: 
-

_Other: VOA ylal . _ 500mL r-- 4 0 C{None) 

:::Encore _ 250mL r--Disinfected 
Other: Other 

~~~~~~~~----+.n~,7.0~--~

Hexavalent Chromium by EPA SW-846 Method 7199, Percent Moisture 

F~I-ow------rpH~----~cSP-~~C~0D~d',=Tcmp~-,----~~~cr-.----~

Grab 
I-- .. .
X Composite 

I--Modified 
Oilier: 
I-

r-- Wmer 

~Soil 
Organk:r--
S1udge

r-
f--

Other: 

JLambJ?r 110mL HZ S0 4
f- .. - -

C-·L:.",,~_- 111'1/0r-- _lUJ~r __ J 

__2 0: gfars No/gene __NAOH 
8 (lZ glaas I L HeL - - --' 

_ VOA vial __500mL __4" C(None) 
Encore 250mL m9in/ected 

r--Other: - Other . 

, ". i. 
. 
.:'~ . '. 
..- J.\ ~\, Ii.... " 

ReCCiv~ t~ D&:tc: 
'3/';; Cl!t {) 

Time: 
1,-(3c 

Relinquished By: Received By{j Date: Time:: 

!Relinquished By: Received Ry: Date: Time: 

MDNR Environmental Services Program 2710 West Main, Jefferson City. MO 65109 (573) 526-3315 MDNR~SS-003 (03/08) 



------------- ------

MfSSOURI DEPARTMENT OF NATURAL RESOURCES Page J ofl 

FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 

LABORATORY ORDER 10: •lCollector's Name: Transfer Chain of Custody to Applied Speciation and Consulting DeKription of Shipment 

(p/ease Pri~J_ 
~- .. ... --- .. ~Shipped-ClITrier: NEXT~Y--AJR 

Affiliation: ESP KCRO NERO SERO sum SVlRO WI'I' .!..Tape sealed and initialed 
clr'cle one) DGLS HWP Otbc:r: Hand Delivered No_ Of Containers: 4 

Sample Number 
Sample 

Analyses 
SImple (lor I ab Use Onl1:: 

Collected. Type Matrl.T COllloinrr Pre!e1Wd 

Date: llexavlllent Chromium by EPA S W -846 Method 7199, iJen:att Moisture Water ':-- II. amber _ 120 ml. H2 SO 4
I- ~HNOJABI743S _Glllb 
I--

Soi1 _ CllbltailWr 
03123/10 .!..Composite 

I--
Organic ':--2 Oi: glass NoJgene ::NAOH 

(Sample A) Modified Sludge 80zglasa lL ~HCJ. 
Time: 0.0 

r- ':- -
1-"01' l.ab Use Only Flow pH Spec. Cond. Temp. Other: ,--Other: I--Ol#u!r. ':-- VOA Yial 500mL I--4°C(None)-

10:51 _Encore 250m/, _Disinfected-Other: Ot~r 

Date: Hexava~t Chromium by EPA SW-846 Method 7199. Percent Moisture 
I--

Water 1L amber /20 nil H 2 SO 4- - -HNO
JAB17436 03123110 __ Grab ~SoJ' _ Cubitoiner 

..!.Compo!iite ~Orgunic _2 or glass Nalgene -NAOH 

(SampleS) Modifil:d Sludgf! 8 ozglass JL ~HCl, 
Time: D.O Flow I--Oth£r: ~J'OAViaJ -

Por Lab Use Only pH Spec. Cond Temp. Other: _Other: 500mL _4°C(NOM)- -
13:40 Encore 250mL _ Di3irifected 

-Olher: - Other 

Dale: Hexavalenl Chromium by EPA SW-&46 Method 7199, Percent Moisture _Water _lLamber _110m! 111 SO I 
AB17437 _Grab _Soil Cubitainer ~HNOJ 

03.'23;10 I- ~. 

..!.Composite _Organic I--2 oz glass Nolge/W 
I--

NAOH 

{Sample C) Modified Sludge 8 ()Z gloss IL ~HCl 
lime: - ~ . -

For {""b Uae Ortly D.O Flow pH Spec. Condo Temp. Other: '--Other: _Olher: VOAVIol 500mL _4° C(N01lll)
':- -

10;35 _Encore 250mL _ lJisin!ected-Other: Othu 

nate: Hexavalenl Chromium by EltA SW-846 Method 7199, Percent Mon.1ure _Water JL amber 110 mL Il,SO,f- - -HNOJARI7438 _Grab _Soil _ Cubitainer 
03123/10 ~Compositc _Organic 20zglass NalgelUl -NAOH- -ISamDleDJ Modili~d Sludge 8 or glass JL HCI. 

For Lab Use Only Time: f).O Flow - - - - .,pH Spec. Cond. Temp. Other: _Other: OIlier: _VOAVia! 5{){)mJ. _" C(None)- -
10:35 _Encore 150mL ___ Disinfected -Other: Other 

Relinquished By;..-. -. )" \ Received B)j1 It. 1 ". 
Dale: 

)/}oirf) 
Time: 

.'."'1-:.~;,:- \. C~ , t.\ .\/\ \, :\1 ·,\1.. ... .."V-' : 'I: , q;;c.
',......I', V . : .. ...:'. ,. : ., J-,,{""I"" V'. ·v 

!Relinquished By: Received By: V Dale: Time:: 

Relinquished By: Received By: Da~: Time: 

MDNR Envtl'OlJmentaJ Servfces Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (O:llO8) 



- - - - - - --. ~JSS.J)E&E_NA-..L < JRC _ age J 0 

FIELD SHEET AND CHAlN-OF-CUSTODY RECORD 

LABORATORY ORDER 10: 

A. 

~ 

~ 

.. 


~oUector's Name: Transfer Chain of Custody to Applied Speciation and Consulting Description of Shipment 
(Please PrinlL ... .--.... _. - ~~hippcd-Carrier: NEXT DAY-AIR 
Affiliation: ESP KCRO NEKO SERO SI.RO SWRO WI'" X Tape scaled and initialed 
fc:in:le ane) DGLS H\\-l' Olhl:l": -Iland Delivered No. Of Contuinc:n: 4 

Sample Number 
Sample 

Analyses 
Sample ~'or 1 ab Use OnI! 

Collected Type Matri:c COlllaJllu Inserwd 

Date: Ile"a1r1llcnt Chromium by EI' A SW-846 Method 7199, Percent Moisture _Wate, J[ amher 120 mL Il}SO-l 

ABI7439 
~ - I 

r-(":JfUh Soil >--C:ubUailler HNO J
I- I-

NAOJI 
:;SampIeAJ 

03/23/10 X Composite Organic 2 0; gla.tt .'Va/gene 
f-Modificd I  - I-/lCLSI"dge 8 lIZ glass I L 

I  - . - I- 0For Lab Use Only rime: 1>.0 Flow pI! Spee. Condo Temp. Other: Other: f--Other; VOA lIlal SOOmL 1-4 C(None)- - -
10:19 ~£ncore 25Oml. Disinfected- ~Olhl!rOther: 

Date: JlexaliaientChromium by EPA SW-846 Method 7199, Percent Moisture Water lL amber 120 mL //2 SO I- - - -IINO!.-'.B I 7440 03123/10 Grab ~SojJ ,....- Cubiroiner ,. '="eo . ~NAOH.. X mposJte ~Orgonic _2mglan Nalgene 
(SamlJ/e BJ -Modified Sllidge 8 a:gJass IL =HCI,

~ 
-VOAvla/ -For lAb Use Only l'ime: 0.0 Flow pit Spec. ('...{lnd. Temp. Other: _Other: Other: 500mL _ 4"C(NOI/I!)

I  - -
9:42 F.ncore 250mL _ Disinfected 

~Oll/l!r; -
Other 

Date: Hexallalent Chromium by EJ>A S W -846 Method 7199, Percent Moisture Water 'r--lL amber _ J20 mL H,SOt 
ABI7441 Grab I-Soil C14bitainer I- llNO ] 

03f23i1O ZCompo:.,ite 
I  ~ 'r--

NAOH'.' ~Organic >--2 oz glass Na/gene 
LSamp/eCJ Modified S/Ildge 8~glau II. I-

HCL 
r--Otlrer; I"-VOA'Vial 

- f- 0
For Lab Ujt! Only Time: D.O Flow pH Spec. Condo Temp. Other: I--Other: jOOmL 1-4 C(None)

I  ~. -
13:30 ~J-.ncore 2S()mL _ myjtr/ecwd-Other: Ol~r 

Date: Hexavalent Chromium by EPA SW-846 Method 7199, Percent Moisture Water IL amber 120 mL H 2 SO-l 
~ ~ - ~HNOjJ\B17442 Grab Soil _ C"bita/ne, 

03123/10 f-C . -
No/gene ~NAOl1'-' X omposlte Organic 2 OZgUlS1r 

(SampleD) r=-Modified -Slud '"'
'--He/.8 tr.: glass IL- ge 

-VOAvlal - -
I-'or LAb Uae Only Time:: 0.0 "'1 ow pH SJlt':. Condo Temp. Other: Other· Othe.r: 5OO",I. _ 4"C(NolW)I-  . - ~ -

9:10 I-Encore 250m! _ Disitr/ected-Othe,.: Othe,. 

Rclinquished By,>-)' , 
", I ~ ReceivCd~J I Dale: 

~ {'''O/(··· 
Timc: 

.• ~~ ,.,.;.\.,.,n \. ~\ 'y',,". ·\::\i.'~..... . " .. ':'-: ',' : l .. I',"",~ H..w". , • L~ 1'1 ~O 
Rclinquished By: Receivcd By: [. Date: Time:

i, 

Relinquished By: Keceived By: Date: Time: 

MDNR Environmental Services Progtam 2710 West Main. Jefferson City, MO 65109 (573) 526·3315 MDNR-FSS-(}()3 (03108) 



MISSOURI DEPARTMENT OF NATURAL RHSOURCES raKe J 0/2 

F1l:LD SHEET AND CHAIN-OF-CUSTODY RECORD 

LABORATORY ORDER 10: 

A. 

A 

A 

A 


•!Collector's Name: Transfer Chain ofCustody to AppJ ied Speciation and Consulting DfSCriptioD of Shipment 
ifPku.re Prim) 

.. _--- ..__. ..---. .---' X Shipped-C!lTTier: N EXT DAY-AIR 
Affiliation: ESP ,,",eRO NERO SERO SLRO SWRO wpp ~Tape scaled and initialed 
(circle 0114i OGUi H\\O" Other: . (land Delivered No. OfConlainers: 4 

Sample Number 
Sample S.mple For_Lab Use Onb: 

Collected 
AualY!ieJ 

Type MI11rlx COlltahler PtwUVC!ll 

Dale: Hexavalent Chromium hy EPA SW..g46 Method 7199. Percent Moisture _Worer I--ILamber _120mL 1l1 SO,J 
AB 1 7443 Clf3.b Soil Cubilainer ~HNO 

03123/10 - . - f f- J 

..!.Composite _Orgonic f-1ozgiass Nolgene ~NAOII 
(SampleAJ Modified Sludge 8 ozgltUS II. lIel 

- Other· I- . - f 0 •
For LOO lJ.se O"'y Time: D.O Flow pH S~.Cond. Temp. Olrn:r; Other: VOAwa! 500mL _4 C(."oone)r- ~ . 

I--}:; - 250mL f- I)jsi/ifected10:]9 f- 1ICore -Other: Other 
lJale: Hexavalent t.1tromiuIU by EPA SW-846 Method 7199, Percent Moisture _Water I-- }L anlber _ /20 mL II,SO" 

A017444 03123/111 I--Grab _SOil I--Cubitajner ---lIND_ J 

X Composite f-Organic ___ 2 QZ glass Na/geM _NA,OH 
(SampleS) r-- Modified Silidge 8 oz g/a.yS iL _Ha

f
~VOA"ial -

For Lob Use Only Tunc: 0.0 Flow pH Spec. Condo Temp. Other: r--Oilier: I--Other: 500mL 4"C(None)- -
9:2!i 

Encore 150m/. _ Disinfected 
I--Otller: - Ollter 

Date: Hexavalent Chromium by EPA S\V-846 Method 7199, Pc:rcent Moisture f-Water _11.omber _J20mL 1l,S0" 
A817445 Grab Soil _ Cubilainer -lINO J 

03123ilO ~ . I-

~;~~HX Composite f- OrganiC _2ozgloss lola/gene 
(SamDt. C) -Modified Sludge 80zglass 1L- f- - :==4 0 

C(No1ll!jFor Lab Use. Ollly rime: 0.0 F1(IW pI! Spec. ('.and.. Temp. Other: Other: r--Other: _VOA1IiaJ 5{)OmLr- -
9:11 _Encnre 250mL ~ /Ji.finfected-OfIIN: Other 

Date: Hexa\'a1cnt Chromium hy EPA SW-846 Method 7199, Percent \IIoi:.1ure I--Waler _ILamher _I1Oml /lzso., 
_.6,B17446 Grab _Soil _ Cubilainer 

f-
HNOJ 

03123iH) r- r--
NAOHr!. ~omposite _Organi," _1 0: glass No/gene 

(SamD/eD) 1L 
f-

Modified SIIidge 8 uz glass f-HCI.- - -For Lob Use Only Time: D.O Flow pH Spcc. ('.ond. Temp. Other: r-- Other: I-- Other: _1'0.4 vial 500ml. f- 4" C(None)-
9:24 Encore 250m _Disinfected 

f- Other: - Other 

Relinquished By,·-"·--"·' , . Received n~.. I Date:., . Time: 
.....:~: .......... ",\.;. " 

\ I ( j)r)/t'i.} i11-1. (): ~ ... \ " . ~I'\ " . ~ " " ;...... . (J.(.. .., M"vN\ , .' / 

Relinquished By: Received By: V Date: Time: 

Relinquishc:d By: Recc.:ived By: Date: Time·: 

MDNR Environmental Services Program 2710 West Main, Jefferson City. MO 65109 (573) 526--3315 MDNR-FSS-003 (O3lO8} - - - - - - - - - - - - - - - - - - 



·~IISS.J)E""'ME1\"~A_AI._RCP Page I <?fl 

nEW SHEET AND CHAlN-OF-CUSTODY RECORD -.- - - - - - - - -

LABORATORY ORDER 10: 

., 

A 

-" . 

-
Collector's Nam~~ Transfer Chain of Custody to Applied Speciation and Consulting Description or Sbipment 
(p!e~ Pri'.'!l__..__ X Shipped-Carrkr: NEXT DAY-AIR ... ......- . .. ......_----

~Tapc scaled and initialed Affiliation: ESP KCRO NERO SERO Sl[{O SWRO wpp 
I(circle ON) IXil.S HWP Other IhlJld Dc.:livered No. OfContainers: 4 

Sample :\lumber 
Sample 

Analyses 
Sample For 1 ab Use OnlI 

Colleeted Type Matrix. Conts/Jlu Preserved 
Date: lIexavalent Chromium by EPA S\\i-846 Method 7199, I'ereenl Moislure Water lLamber 110mL II.SOI- f- - I--HNOsAB17447 __Grah _Soil ~ClibiJainer 

03/23/10 X (~Impositc OrgcU/ic _ 2 oz glass Na/gene 
t--

NAOH 
(SampleA1 -Modified -5iludg,e Ber.: glass fL -nCL -

=VOA ....ial 
- ~" .'For Lab Use On}y rrime: D.O Plow pJ-l Spec. Condo Temp. Olhcr: Other: Otlrer: 500mL _ 4 C(None)- - -

9:42 _,,:ncore 150mL IJiainjecled- -OtherOther: 
I)ate:: HeX8\'alenl Chromium by EPA 8W-846 Method 7199, Percent Moi~lure Water IL amber 12() mL Il]SOI

I- t- - -IINOAB 1 7448 03/23/10 f--Grab I--
Snil f-- Cubitaini!r _ J 

~Composite f--Organic r-2ozgla~, Na/gene _NAOH 
(SamDie Sl Modified ,-----Sludge 8 oz glass IL 

r llCL 
f-  -For Lab Use OnJy rrime: 1>.0 Flow pll Spec. Condo Temp. Other: Other: Olh/?,.. V{)A \/jal 500mL I-- 4"C(Nolle)

f-  - . . f- . -
8:49 1:nc0fY 25Om/. IJi..fill/ecfed 

f-- Olhel': - I- . 
Other 

Dille: Hexavalent Chromium by EPA SW-846 Method 7199, Percent Moisture Water r-1Lomber _120m/, H 2 SO 4- r-
JINOAB17449 Gntb _Soil Cuhitainer 

03i23/10 I- . --- I-- J 
X Composite r--Organic _1 {lZg/ayS NalgefU! I--NA?H 

(SlimP/eel ~Modified Sludge 8ozgfos8 IL t--HU. 
I-- Otlier: -VOAvia/ -

I'or Lab Use Only rrimc: 0.0 Flow pH Spec. Condo Temp. Other: Other' 51JOm.L ,-----4" C(None) I- . - -. -
10:51 _f..ncore 150mL ~Di.vinfected-Other: (hher 

Date: lIexavalenlChromium by EPA SW-846 Method 7199,I'ercenl Moisture _Water lL ambu 110 ",L J/2 S0 1- - f--mmABl74S0 _Grab . f--Soil t-- Cubitainer -- .'03i23;IO X Composik' I--Organic f--l az glass Na/gene NAOll 
jSamp/eOJ -Modified Sludge t--8 az Rlass 1L =UCLI- -For lAb Use Only rime: D.O Flow pH Spec. Condo Temp. Other: Other: I-- OiJu:r: VOA vial 500mi. _4"C(No"e)

I- f- -
\0:33 

Encore 250mL Dlsi'!fecled 
~Ot~r: - -Ot~r 

Ketinquished By: .. _. ". Recei\'ca-Bv' .f i Date: Time: 
_ .. 

,.-\ .-J-. f '1,,, /{ r'1 i'-1l.b.• 1 • ~'·L •. _~··" ..... \-" ~ '.\ '.,"\.. <t-', ••, .
" ~, '~~1 ~'f\. '<I. , ,/ . .1.... ,. • oJ' ... oJ 

Relinquished By: Received By: \j Date: Time: 

Relinquished 8,..·: Received By: Dille: Time: 

MDNR Environmental Services Program 2710 West Main, Jefferson City. MO 65109 (573) 526-3315 MDNR-FSS-003 (03/08) 



- - - - - - - - - - - - - - - - - - -

MISSOURI DEPARTMENT Of NAruRAL RESOURCES Puge J uf2 

FIELD SHEET A~'1) CHAIS-OF-CUSTODY RECORD 

LABORATORY ORDER ID: 

~ 

A 


A 

•ColJector's Name: Transfer Chain ofCustody to Applied Speciation and Consulting Dcsaiption of Shipment 
(Pfean'p~#!!L-_ --  --. -  --_. X Shippcd-C'.alTier: NEXT DAY-AIR 
Afflliatioo: ESP KCRO NERO SERO SLRO SWRO WPJ' lrTape: ~caled and initialed 
circle one) DGLS HWP Other: ';;';;"Hand Delivered 1'\0_ OfContainers: 4 

Sample ~umber 
Sample 

Anal)'llH 
Sample For Lab Use Only 

Collected Type Mallb: COnlfll,,~' Prnuwd 
Date: Hexavalent t.'hronUum hy EPA SW-846 M.::lhod 7199, Percent Moisture _Waler ,....- 1" amber _ J10 mL IIJ S0 4 

Anl7451 f-- Grab i--Suil I--{''ubituilfJ!r 
r--

HNOI-- J 
03123ilO X Composite I--Organic 2 (}z glas.r Nalgrme _NAOll 

(SamDleAJ ~Mj)djfied f-- . 
II.Sludge 8 oz Rlass HCL- f- - I--

For lab Use O,zly rime:: D_O Plow pH Spec. Condo Temp. Other: Other: _O/lrer: r-.VOAvia! 500mL I--4 "C(None)r- -
10;06 Encore ZSOtnL I--Oisinftcted 

I--Other: - Ollmr 

Date: Hexavalent Chromium by EPA SW-846 Method 7199. Percent Muisture f-- Wale" _11.amber _120m1- If~SOJ 

AB1752 03123110 GrAb _Soli _ Cubitoiner -WIO 
Jr- . 

Nalgene =NAOHX ComposIte _Organic 2 oz gJas:s 
(SamlJ/eB) f--Modi6ed f--

ILSludge 8ozg/ass _HC!.- - -
FOI'LAb Use Only rime: D.O Flow pH Spec. C'.ond. Temp. Other: f-Other: f-- O/lrer: _VOAvial 500mL _4 t1 C(None)-

8:54 _EI'U:ore 250mL IJi.rin/eclf'd- I-- OtherOt~r: 

Dme: Hexavalent Chromium by EPA SW-846 Method 7199. Percent ~oisture Wine,. IL amber 120 nd, H 2 SO 4 

f--~. 'J - - t--
IINOJ.. AB174S3 <.irllb f--,Ol _ Culli/ainer 

03123/10 r- . I--
NAOHX Composite f-- Organic _:1 0= glas:s Naigene 

(SamlJ#e CJ -Modilic:d Sludge 8 0:: gws II I-- HCL 
f-  f- . - t- ... ,

Par lAb Use Only rrime: D.O I'low pI! Spec. Condo Temp. Other: Olh~: f-- Other: f-- rOA \'ial 500mL 1--4 CtAane)r- -
9;11 f-EJU:Of'f! 250mL ___ Disinjecled-Other: O/hl!.r 

Dale: Hexavalent Chromium by EPA SW-846 Method 7199, ['en:ent Moisture ~Water '-- IJ. amber _ J20 mL IIISO , 

AH174S4 ~Grab _Suil . _ Cubitainer -HNO i 
03123/10 -- .X Composite f---OrKQmC I--2 oz glass :Va/gene NAOH 

(SamlJ/eD) -Modified Slud 8 oz g/iJS! lL -H' ,.... ge I  - _u. 
For Lah Use Only ITime: 1>.0 flnw pH Spcc. Condo Temp. Other; Other: ~Other: _VOAvwl 500mJ. _ 4"C(None)- -

13:05 f:IlCOl"e 150mL I-- DisinJecteti 
..-- Otller: -

Ofher 

Rclinqui~ed By:, .'- .. '> . Re..:ei\'~ B)4 I I Dale: Time: 
~~ . " '.';. r··.. · (\., • , ... \.. t \'... \,.\ . H"· I .$~y..:. f--'.......w-.. .)., r". it:.. : l "I .. \".. ,. /'1)1 '-' i -1 ~ ,:.:,. .-

Relinquished By: Received By: lj Dale: Time: 

Relinquished By: Rccci,,'Cd Uy: Datc; Time: 

MDNR EnvironmfHIeal Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-OOJ (03108) 



IIIISStIWDEPm\1r.NT OF NA-.L RESOURCES Page J 0/2 -.- --------- - -

FiELD SHEET AND CHAlN-OF-C{JS'fODY RECORD 

LAHORATORY ORDER ID: 

.. 

A· 

. 


ColI~ror's Name: Transfer Chain ofCustody to Applied Speciation and Consulling De'CrlI'tHlD of Shipm~nr 
(/~Ie(IJe Print) X Shipped-Cru'ricr: NEXT DAY--AIR.__ .. 

.  -.--... 
.__ . .-  .-  .. 

XTape se-..iled and initialed Affiliation: ESP KCRO l\ERO SERO SI.lW SWRO Wpp ~.'. .;x i." i""·, 
(elrew on«l. DGLS HWI' Other: r-Hand Delh'c:red ~o_ OfContainc:rs: .,~ -4· 

Sample Number 
Sample 

Analyses 
Sample F'or 1 ab Use QnJy 

Collected Type MatriJc C(Jllloiner ~rvd 

Date: JJ~)(a\aJcnt Chromium by EPA SW-846 Method 7199, Percent :vJoisture Waler II, amber J)O /tiL 1l}'';OI- - - I--
ARl7455 (jrllb 

I--
Soil _ Cubitaint!r HN0 3 

03/23/10 ~composite Orglll/ic 2 ()Z gla.<f3 Nalgelle 
i--

NAOII 
(Sam..pleA) I-  r- 

lL ~lICLModified Sludxe 8 ozK/ass
I-- I-  -

For Luh (jlle Only rime: D.O Flow pH Spec. Com!. Temp. Other: Other: Other: I--V0.4 vial 500mL f-- 4 "Cf;Vone)to r-  -
13:35 

Encore 150mL /Jisinfectedf--. - I-- OtherOIMr: 

Uate: Ikxavalcnt Chromium by EPA SW-846 Method 7199, Percent Moisture Water r-1L amber 120 ",/, 112S0~ 
I--Soif - r--"IlNO JAn 1756 03123110 to-Grab C,lhitailleT- I-  i--

NAOHX Cllmp(l.~itc UrKQnic I--2 oz glass ,Villgene 
(SampleS) ~Mlldjlied r--"SIIIdge /I, -80z glan :=~;:':(None)I-  to -

F ()I" Lab Use Only Time: D.O Flow plJ Spec. Condo Temp. Other: Other: _Other: I--VOA vial 500mL 
to -

11:02 Encore 250mL _ mril!fectedf--. -Ollwr: Other 

Dale: Water ,..--ILambu 120m/, H 2 SO 4 

-Snil - r-- llNO •Grab f-- (i,biralner
-C . - . f--

NAOHomposlte OrgQfllc 1 tr. glass NtllKel1e 

(Sample CJ -Modified - - -
JL I--HCLSludge 8 u.: g/a.,s 

-OrM,.: - - t-  u .
].01' Lab Use Only rime:: 0.0 flow pH Sp~. Condo Temp. Other: Other: f-- JiOA "jaJ 500ml. f-- 4 C(!vnne}- I-  -

l-:neon! 250mL Di,tinfeeted 
- Other: 

-
I-- Otlwr 

Date: WaleI' II. ambe, 120 mL J/;SO" 
_Grdb 

- - - I--
HNOJSoil Cubilai1U!r 

-0 . -, 1 Nafgene ~NAOlIC.cmposite rga1l1C __ (TZ~ 1111 

(SampleD) 0....- Modified '--Sludge 8 oz glass II. /lC/.- - - I--
Few l.ab Use Only ~inle: D,O Flow flU Spec. Condo Temp_ Other: ___ Other: _ Oiher: f-- fOA vial 500ml. ~4°C(Nonei-r-- f;"core 25Oml, I-- Di.rilzfected-Otller: Other 

Relinquished By:; , Received By: II I. r Date: ? I , 
Time: 

i r 

l'~~_i:"- !~J/Y\·f 
l ': ,', ~ ~ 

.. ,\. ..... .: \ ,.~" " : (, )( ,,~, It u !' t1f"~'O, . . . .. '. ,'  . 

Rc!linquished lloy: Received By: ~ Date: lime: 

~elinQuish~ By: Received By: Date: Time: 

MDHR Environmental Services Program 2710 West MBin, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS-003 (OJlOB) 
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MISSOURIUEPARTMENTOF ~ATURAL RESOURCES Page I of2 

FlEW SHEET AND CHAIN-Of-CUSTODY RECORD 

LABORATORY ORDER 10: 

• 


• 


•lColiector'~ Name: Transtcr Chain ofCustody to Applied Speciation and Consulting Descri}ltion or Shipment 
(l'leq.w Prilli/... ----  ----_. ---  ---  ------ X Shipped-Carrier: NEXl ~'f-AIK 
Affiliation: ESP KCRO ~R() SERO SLRO SWRO Wl'j> ~Tapc ~ealed lUld initialed 
(circle (JJle) DGLS H~"'P Other: f-Hand Delivered So. Of Containers: 4 

Sample Nllmbcr 
Sample 

Aualyles 
Sample lfor Lab Usc Onlv 

CoUeded Type ltItIIrlx Colftllillu hesen'et/ 

Date: fkxavalenl Chromium by EPA SW-846 Method 7199, Percent ~oisrurc Water IL amber 120 mi. H 2SO 4- f-  - ....... lllvO JAIl17J07 
b 

Groib ~Soil r-Cubirainer 
03/1 SIlO X Composite Organic _1 uz gIllS" Nalf(ene -NAOH 

(SamDleAJ I-Modilied ~ 
JL -Sludge 8 lng/ass _HCI

f-  - -For LAb Usc Only rime: 0.0 Flow pll Spec. Condo Temp_ Other: r-0lher: r-Other: r-YOAVia/ 500mL _ ,J"C(None)-
16:011 r-,,:ncore 2S()mL Disinfected 

~ - ~Other. Other: 

Date: Hcxa~alent Chromium by EI'A SW-846 Method 7 J99, Percent Moislure Water _ILamber _J20mL f--H2~~ 
AUl7)OS 0311f;J) 0 

I-:-
Grab 

r-
Soil f--ulbirainer HlliOj 

~ - NC/Jgene -NAOII~Composite Orgamc 2ozg/0S$ 
(SsmlJle BJ ~ - IL =IICLModified Silidge 8 az glass 

~ - -
iF"r Lab lJs~ Only TIIDC: U.O Flow pH Sp~.Cond. Temp_ Other: Other: f--Orher: VO,1 vial 500",[. f-- ,J"C(N(mej 

~ -. -.. 9:3~ 
1'JIC0Te 250mL Disinfected 

-Other: - r-Other 

Da~: Hexavalent Chromium by EPA S\\I-846 Method 7199. Percent MoiSlurc; Waler I-- lL amber _ ) 20 mL H 2SO.,- . '--
ABl7309 Grab f-- Sm/ f-- Cubitainer HNO J 

03(16/10 - ~NAOH~~:omposi.tc r-(lrRanic t-- 2 0= glass Nalgene 
(Samp/eC.l Modified Sludge 8 0': g/ass /I. ~lICLi-  r -

For Lab Usc Only Time: D.O How ,,11 Spec_ Condo Temp. Other: Other: Otnel': ~VOAvial 500RtL -IIlC(lv' .- f-  - ~ ." one) 

9:45 r-EncOl'e 150m}. _ Disinfected-OIher: Ozher 
Date: Hexavalent <..bromium hy EPA 5W-846 Mdhod 7199, Perrenl Moi!>1urc Water r-/Lamber no Rl/. H 2SO 4 

~s '1 - '--llNOAB17310 Grab _.0/ r- Cubtlainer 
03116110 X Composite 

_ J 

-~;:;: I-- :1 oz gillSs ,va/gene _NAOH 
lSampleD) -Modified .9 a;;g/ass IL JlG'L

i-  r - -IFor I.ab Use 0111)' rrirnc; DO Flow pH Spec. Condo Temp. Other: _Othcr: Othel': _VOAvial j()OmL _ 4 u ('(Nonej-- -
9:03 ~Encure 250ml. IJisinfected- r . 

Other: Other 

Relinquished By; , . Received By: /! ,<I Datc: Timc:I, 
- . ./I::N·l...... i-~-",-""1 "l.. / ') - i_. 'y...,.,, ... .:.;. .(. i~\ i \-. ,'....... ~ ;" . . i ...} I,' \) t _;0. I)-- I - , " I' 

RelinQuished By: R\lCt:ivc:d By: i. Date: Time: 

Rclinqui~ed Uy; Rccdvoo fjy: nair: !'ime; 

MDHR Environmental Servicu Program 2710 West Main, Jefferson City. MO 65109 (573) 526-3315 MDNR·FSS-003 (03108) 



- - - - - - - - - - - --.- IIIIISS(_DEP~E_ NATURAL RESOURCES Page J of2 

FIELD SHEET AND CHAL~-OF~CUSTODY RECORD 

LABORATORY ORDER )I): 

.. 


Collector's Name: Transfer Chain ofCustody to Applied Speciation and Consulting DfKriptiOD of Shipmeot 
(Pka.rt Prilll) --_._ .. - ... _-_. .- X Shippcd-C..arrier: NEXT DAY-AIH 
!Affiliation:· . ESP KCRO ~ERO SERO SLRO S\VRO Wpp ;K: Tape scnl~d and inilillicd 
(circle ORl!J PGLS IIWP Other: I land Dclivcred No. Of Containers: 4 

Sample ~umber 
Sample 

Analyses 
Sample For Lab Lse Onl1 

Collected Type ll{atri.~ Co,.ta/nu PresU'lled 
Date: Hexavalent ChromIUm by EPA SW-846 Method 711)'). Percent Moisture Water t-- IL amber _120 mL H 1 ·\V J

f- f--
HNOJAB17311 _Grab ~Soil ___ Cubitainer 

031J{,jIO X Composite Orgal1ic 2 oz glass Nalgene -NAOll 
(SamtJ/eA} --Modified -- - -lICLSludge 8 oz glass n 

r- ~ - f-
I'or l.ab Use Only lIime: 0.0 Flow pH Spec. Condo Temp. Other: Other: Olher.· t-- VOA vial 500mL _4°('(None)- """" -

9:10 
___ Encore 250m!. _ Oisinjecled-Other: Other 

O,ttc: [Iexllvalcnt Chromium by EPA SW-S46 Medlod 7199, Percent Moisture Waler _II,amber _120mL lI,S04 
ABI7312 I--Grab -Soil _ Cubitainer -mvo

j 

O)/I6ilO - ~NAOHX Com(lOsit~ _~;iC 20zglass Na/gene 
{SamD/eBJ r~odjfied f--

IL 
~ .8 o:r glass f--HU. 

-Other: r-- J'OA viol -
'For Lab U~·f! Only rime: D.O Flow pI! Spcc. (\md. Temp. Other: Other: 500mL f-- 4 "C(None).- - ~ 

10:15 f--Encore 250ml. ""- f)jsinfec:ted-Other: Olher 

Date: Ilcxltvalent Chromium by EPA S W-lI46 \1cthod 7199, Percent Moisture Water ~ I/. amber _ J10 nIL II}S04 
~S j} 

""""-
ABl7313 Grab ~Cubitainer IINO] 

03116/10 XCompo~ite 
~o ,....-
f-- Orga1UC ~2 oz glm., Nalgene ~NAOli 

(SampleCJ ~Modiljed Sludge Roz gloss II. f--IlCL 
~ ~VOA vial 

-
f·OT l.ab Use Only trime: D.O Flo", pH Spec. Condo Temp. Oth~r: Other· I--Other: JOOmL _ 4"C(.IVone)- . -

10:28 ~~~;:;; 1.50mL _ Disinfected- Olker 

Date: Hexavalent Chr(mlium by El'A SW-846 Method 711)9, Percent Moisture Water JL amber J20 mL H 1 S04 

"'-Soil - - -HNO 
J 

·ABl7314 _Grab _ Cubiraifler 
03116110 X Composite -Organic ] oz glt1.!8 Nalgtne ~h~OlI 

(SampleDl 
- . ~ r- . 

1LModified Sludge 8ozg/af8 Ha 
t-

:::: VOA vial - f--. 
For L,," 11,e Only Time: D.O flow pH Sp~. Condo Temp. Other: _Other: Orher: JfJOmL, 4"C(!I;' .-- - ~ ... 'one) 

10:55 _'·:n;:ore 250m! Di.~inrected- f- . 
Ollu!r: Olher 

n.elinqliished By: \ . Received BY1/1_.f I Date:.~. . Time: 
- ., - . ,/$r.).Vv t~ ..,...-/', .. ~ ',~. !, .. j ..: ;,?-!,,).. . . .: ''1 

." I f')/!!_), t,' '. \ 

~clinqui!:ihc:d· By: Received By: ,,! ()lIle: Time: 

Relinquished By: Received By: Date: 1·inte.: 

MDNREnvironmentaf Services Program 2710 West Main, Jefferson City, MO 65109 (573) 526-3315 MDNR-FSS·OO3 (03108) 
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• 
MISSOURI DEPARTMENT OF NATURAL RESOURCES Page lof2 

nELD SHEET AND CHAIN-OF·ClISTODY RECORD 

LABORATORY ORDER 11): 

Collector's Name! Transfer Chain of Custody to Applied Speciation and Consulting Description of Shipment 
rPu'a.ff! PriflO X Shipped-Carrier; NMT DAY--AIR 
Affiliation: .. ·~i;· KCRO NERO ·SERO· SLRO--SWRO \VPP YTapcscalcdandjn';'il';';ill~lcd+"";;;';;~'-;"'~-------------{I 
(eirell! OIfI!j_ l)(il,S H'Wl' Other: -lllInd Delivered No. Of Conllliners: 

For Lab Usennlv SMmple
Analyses 

Type .Vtllrlx C~nlabtt' Pnsened 

1L 11mber /20 mL lJ: SO ~1I~"avill~t Chromium hy EPA SW-846 Method 7199. Percent Mob1ufC f--Warer 
SOif - Cuhilainer - """- HNO J_Greth 

i-- - 
~Composite I--Orgallk ~ 20% glass Na/gene _NAOll 

Moditkd S/Hdge 8 oz glass IlCL1" 
~~~~~~--~~----~----~~---,~~~c-----~~--+- I-D.O Flow pll Spec. Condo Temp. Olher; __Other: I--0th£,.: :=VOAvial =500mL ~4°C(None) 

f-- Encore _ 250m/. ~ /Jisinjecled 
Other: O,her 

/Lamber 110mL J/2S04Hexavale.nt ("'bromium by EPA SW-846 Method 7199, Percent Moisture ~Wuter 
Grab Soil =Cubiluiner - =llNOJt-

2 oz glas.{ ,va/gene N/IOH:KCompo~ite ~01"ganic 
Modified Sludge 8ozgla:u II He/. 

~ - - ~..~~~~..~---t.I~).~O---'~FI~o-w-·--~p~H~---'~Sp-~-.C=o-u~d~.~T~~-.--~Ot~h-~-:--r-~h~: Other: _ ~;O!1 vial _ j(JOml. I-- 4" C(Nolle) 
~ i-

_ Ellcore _150ml. r- f)jsinJet.1~d 

Other: Other 
_ II- amber 110mL JI2 SO 4He:\llvalenl Chromium by EPA SW-846 Mcthod i 199, Percent Moi!\lure ~Waler 

- I--
Gmb Soil Cllbitainer UNO J 

I-- r- I--X C..omp(lsile t--Organic 20=glass Na/(7ene NAOllf--. 0 ~ 
~Modified !J1udge 8 0= glas~· Jr lICL 

M-!'..~~~~-t=---+'D::-.'::O---'::Fl~O-W---'P~I:-:,)----r:::-Sp-cc~.C:::-_o-n~d:;.r:T:-cmp-.--~O:::-:-th-er-:-.....,r-Othcr; ~ f-- - I--- Othe,.. ~ VOA "iai _ 500mL """- 4" C(NOI/f?).~ 
_ Encore _ 250ml. _ Disjnfecled 

Other: Other 

1h:xava1ent Chromium by FoPII. SW-846 Method 7l99, Perrenl Moisture _Wate,. 1L amber 120 mL H ..",'0 4 r- - ~ 
(iTah I-C:ubirajner _ HNO.1 

r--X C . 
_SOil . 

omposltc _Orgaruc i--2 oz glass No/gene _ NAOH 
~~1odjlied Sludge f-- 8 0= glass _ JL !"'"""- Hel.- .~--~~~~--~~----~-----r.~---,~~~c-----~~--+-Spec. Condo Tanp. Other: ~Other: _Other: ~ VOA vial _ 5()OmL __ 4" C(None) 

f-- Encore _250mL _ /Ji.~illfeC'ted 
Orher: Other 

Datc: Time: 

Received By: ! } Darc: Time: 

Received B,}': DatI!: lim~: 

MDNR Environmental Services Program 2710 West Main. Jefferson City, MO 65109 (573) 526-3315 MDNR·FSS·003 (03108) 



- -.. - IIII!---- - - - - - - - - - - -
ISSOURJ DEPARTMENT OF NATURAL RESOURCES PageJ 0/2 

FIELD SH.EET AND CIIAlN-OF-CUSTODYRECORD 

LADORATORY ORDER 10: 

... 

of( aC"~ot'"", U>~~f\(r b"'~t\ - A'SI.... ""o.f\Sf~ ~fI!.."LJ. ~ :>"I'U ~tt- CPt- d~ 

•Collector'li Name: Transfer Chain ofCustody to Applied Speciation and Consulting De&tription of Sbipment 
(Ple(l~e Print) ._-- . .-.--- -- - . --_ .. •• H __·_ 

X Shippetl-Carricr: NEXT DAY-AIR 
Affiliation: ESP KeRf) 1-.:ERO SERO SI.RO SWR() wpp XTapc sealed IUld initialed 
(eire/I! one) OOLS IIWP Other: - Hand Delivered 1\0. OfContainers: 4 

Sample Number 
Sample 

Analyses Sample For Lab Use OnI! 
Collected Type Matri.--c Ctmlailur Pnsuved 
D~: IIcX8va!cnt Chromium by EPA SW-846 Method 7199. Percent Moisturl;l Water I/. amber flO ,"l- II ,S04 

AUI73)!) _Grub 
~ -- - I-

11NOjr---Soil _ ('ubi/Cliller 
031161"10 ~Composile OrgalliC 1 ():! gla.~s NQ/gene 

I-
NAOH 

(SamD/sA} -Sludge ~ I-
HCLModified 80: f{Iass IL 

rrime: 
- ,...- '. - r-- " I-"or I.ob US!! On(v D.O Hllw 1111 Spec. Condo Temp. Other: r--Other: _Oflrer: _ VO.4 ~'iClI 5()()",L ~4 C(Notle)-

1-1-:40 _Encof"f! 150mL Di.~ilifecled- I-OtherOther: 
Dote: I lexilvalent Chromium by EI'A SW-846 Method 7199, Percent Moi~lure Water n amber 120 mI. H2S0~ 

~ - f-- /iVO-ABl7320 Grab =SOi{ ~Cubitainer 
03/16/10 ~ . 

] or glaslS N{Jgene 
r---' ~ 

X ComposIte ~ (fl;:anic NAOII 
(Sample B) f-- Moditicd 

I-- . 
_Sludge f-- 8 0: glass If, I-- llC[ 

- 1--."FOI" LAb U:ie Only riant:: D.O Flow pH Spec. Condo Temp. Other: r-Other: _Other: r-- VOA vial 500mL _4 c.(None)-
9:20 Em'ore 250mL Di.~infecled 

~Othe,.: - -Olhe~ 
Date: IIt:xll'llalcnt Chmmium by EPA SW-846 Method 711)\), Percent Moisture I--Water 1L aR/her J20 mi. H;SO-l

'-- - I-
W1OJAB17321 Grab I--So;1 Cubilailler 

03/16fl II - .. -X {.()mposuc r--0rganic _]ozglaslS Nllif(ene 
I-

NAOH 
(Sample C) -Modified Sludge 8 QZ giG-'s IL I-- H( .. 1-'1 

I--
Other: r-- 0the,·: r-- VOtt vial 500ml. I--4"C(None) 

-[Fo,./.ah UseOnly [Tun.::: D.O Flow pH Spec. Condo Temp. Other: - -- . -
9:40 I~n"on! 150mL Disinfected 

- Olh~,': - I- '-
Other 

~AnI7)22 
Date: Hexavalent Chromium by EI'A SW-846.Method 7199. Pcrcenl MoisLure Wau,. II. amber 120 mi. 1/:SO J=Soli 

- -
_ CubituineJ" ~I1NOJGrab 

03116il0 f-- . 
J 0:: glass Ne/gene I--NII.OlIX Composite _Organic 

(Samp/eD) f-- Modified - I--
80= glass 11.Sludge lief.- - - - .

f"or liJb Use Only rime: ».0 Flow pH Spec. Cond Temp. Other: OTher: _Olher: _VOAvial 500mL _ -10 (,(Nonej 
~ -

10:10 ~}-xore - 250m!. DisiHjectrId 
Other: -OIJwr 

IRclinqui~hed By: Rccci\>e~ly: I. Dale: Time: 
.. .. '~..4-. [. .. ) 4ooV.... "....:." ! ';;.. ./ .. ~-... 

1· .~ ;~.~JI· .- . .. .' I'. i-Y"'" -""".' . .' I " IJ r l '-' 
Rclinquishl:ld By: Rccdvlld l\y: ~; [late: Time: 

Relinquished By: Received By: Dale: Time: 

MDNR Environmental S8I'Vices Program 2710 West Main, Jefferson City. MO 65109 (573) 526-3315 MDNR-FSS"()03 (03108) 



MISSO{JRII)EPARTME~TOI' NATURAL R.ESOURCES Page J of2 

:FlELD SHEET AND CHAI~-OF·Ct;STODV RECORD 

LABORATORY ORDER lD:•CoU~tor'5 Name: Transter Chain of Custody 10 Applied Speciation and Consulting Description ofShipment 
(f'Ie(l,~ f'rllfl) ..___... -_ .. . __.... .._- ..- X Shippcd-Carricr: NE)O UAY-AIf'C 

Affiliation: ESP KCRO I"ERO SERO SLRO SWRO wpp X Tape :;ealcd and initialed 
(circle onej DGI.S HWP Other: ~ I land lkliv~rcd No.OfConlliincrs: 4 

Sample Number 
Sample 

An.lyses 
Sample tc'or Lab Use Onlv 

Collr.c:tC!d Typ. l.,atrix Container Pre.fl!TlJed 

Date: lIexa\'alcntChromium by EPA SW-846 Method 7199, Percent Moisture Water 11. amber 120 mL H 2 SO.j 
~ ,..- - I--

HNOJA81732..1 Grab ~SOil _ Cubitainer 
03iI6!IO rx Compnsite ~OrgaJlic _2o;gla:r!J ;Va/gene :==NAOIl 

(Sample AJ -Modilied Sludge 8 tP- gla",f IL _IIC!_ 
~ - -

For lAb Use OIr1y rnmc; 0.0 flow pll Spec. Condo Temp. Other: Other: ~OlhRl': _1'011 vial 500mL ~ 4
n 

C(Ncnl!j- -
14;00 _ F.IICOI'f! 150ml. ~DiSinfected-Other: Other 

Date: Hexavalent Chromium by EPA SW-846l\.'h."1hod 71')9, Percent Moisture ~Watu _JLumber 110mL II.S0 4- -II.NO
JAB I 7324 _Grab I--Soil _ C"bitainer 

03il6/10 ..!.Composite ~Organi(' I--2 oz gloss Nalgene -NAOH 

(SampleS) Modified _Sludge Hoz glass lL - '/ 

,..-- VOil ,,101 - ~HC. 
For Lab Use Only [Time; 1>.0 Flow pH ~pec_ Condo Temp. Other: _ Other. ~Other: 500ml. _ ,/"C(Nolle)

I-  -
13:30 

/.JlcOl'e 150mI. _ TJisinj'r!cled 
I--O,hel'. - Olher 

))1111:: HC1(8valc:nl Chromium by fl'A SW-846 Method 7199, Percent :Moisturc Water I-- 1 L amber _ /10 ",L II ..'10 4 

AB17325 ~Grab -Soil ~Cubitainer ~[n..'O 
03/16/10 - ~ J .. X Composite _Organic I--l~glass Nalgene NAOJJ 

(Sample C) ,..-- Modi fied Sludge 
I--~,~~~=; 

IL I-- HeL,..- - >--
FliT IAh Use On(v rime; D.O Flow pI! Spcc, Condo Temp. Other; ~OlhCT: Other: 500mL _ 4"C(Nonej,..- ~I:' -

150nlL /)lSi1'!f"ec/(!d
13:30 I-- _nL'Qrf' - --Olh£rOther: 

Date: Ile~llvalent Chromium by EPA SW~46 Method 7199, Percent Moisture _Water 1L amber J20 mL lIz.'lO 4 

'~JJ7326 I--cb-. - >-- HNO JGrab r-- Soil I-  .u name,. 
03/16/1 0 1-'7C . Va/gene r--,'i.4011X _omposltc Organic 1 oz glass 

(SamR/eDJ ~~1oditicd 
~ . r  -

lL I--HCI::'1l4dge Ro=glau I-  .. '- r  . -!For Lab Use Only rime: D.O How pH Spr.:c. Cond. Temp. Olhc:r: ,..--Olher: _Othe.r: r-VOA Vial 500m/. '-4 "C(NOfU'j-
\0;25 EfU:ore 250/llL _ Disinfected 

r-Other: - OIlrer 

~elinqlli~hed By: RL'CCived By; :.-1 j Date; Time: 
\ . _. . . h.-I' ''' j...J).Vh -,) !.~ 0/[ f.; i~ ;1'-"t~. j ,:v",~-!., 

Rclinqui."heJ By: Received By: t- Vale: Timc: 

Relinquished B~i: Rc:c~ived By; Date: Time: 

MDNR Environmental SfJTViC8S Program 2710 West Maln_ Jofferson City. MO 65109 (573) 52&.3315 MDNR-FSS-003 (03lOS) - - - - - - - - - - - - - - - - - - 

.. 


+ 




- - - - - - - - - - - - - - - --e- MISSOURJ DEPARTMENT OF NATURAL RESOURCES P'«t! J nj 2 

FIELD SR£ET AND CllAlN-OF-CllSTODY RECORD 

LABORATORY ORIlER ID: 

.. 


Collector's Name: Transfer Chain of Custody to Applied Speciation and Consulting Description of Shipment 
(!'llUI.<e PrWi. __ .--. .. _.. --  .. --  ~Shipped-Carricr: N~X'I DAY-AIR 
Affilia tion: ESP KeRO l'CRO SERO SI.RO SWRO WI'!' X Tape ~c.'ih:d and initialed 
fcirdt! ofl~i DGLS IIWP Other: ~Hand Defivered No. Of Con llIincrs: 4 

Sample ,,"umber 
Sample 

ADlly5H 
Sample For Lab Use Onll:: 

Collected Type Matrix Coli/mill' Prrfm'ed 
Date: Hexavalent C.hromium by EPA S\\'-846 Melhuo 7199. Percent Moisture ~Wa(er LL amher 120 ml. :--H2.S04

I-  -ABI7327 I--Gmb _Soil . ~CuhitQiner H,\OJ 
03116/10 r--

X Comp()~it~ _('1rj!,amc 2 01 g'<lJs Na/gene ~NAOH 
(SamtJ'eA~ I-- Mudi/icd 

r-  . 
!!J1kdge 8 oz glClss / L _He/, 

rrime: 
- r-  -

For l.tlb lise Ollly 0.0 How pH Spec. Condo Temp_ Other: _Other: _Other: Vo.4l'ial 500ml. _ 4" C(lo'o"e)'- . -
11:30 &h.~ore 250m/. Disinfected 

,-.-Otlze,.: - - ' 

Other 

Date: Hexavalcnt Chromium by EPA SW·846 Mcthod 7199, Percent Moislure Watel" r-- Ii. amber 120mL H.S()~
f-  - ~H,VOJAB17328 _Grab 
I--

Soll Cubilaifler 
03il6/10 - I--

NAOlJX C(lmpositc ~Orgunic _2cr.:glass J'oi'afgene 
(SamoleB) - 'vfodillcd Sludge 80= gkus 1L 

f--
HCL 

f-  -roil vial - f- 
[Far lAb [lye Only rime: D.O Flow pll Spec. Condo Temp. Othcr; _Other: Other' 500m/, r-- 4"C(Nollej~ . 

- Encnre -
11:38 

250m/, Diol'injected 
r-- Other: - f-- Other 

Oate: I rexavalent Chromium by EPA SW-846 Method 711.)9, Percent Moisture Water II. amber 120 mL If SO"- -Cub·· - :- -
AB17329 ~{jrab ~SOil __, Itamer HNO J 

03/16/10 X COml)o:;ite Organic f-2 (JZ g'ars Nil/gene ~N.4.011 
l.SamDleC) r--Modified -Slud1{e 11. 

f- 
8 czglass f-- 1ICT•- ~VOA'Vi'd -

For Lab Use Only rHine; /).0 How pH Spcc. Cund. Temp. Other: f-- Other: _Other: 500mL ~4QC(None)-
9:55 I---Encore 250m/, DiSinfected- r-- OtherOtlIR-r: 

Date: Hexavalent Chromium by HI'.I\ SW-846 Method 7199, Percent M()isturc r-- Wale, r-- /L amber _ i 20 mL H 2SO 4 

ABI7330 f-=:- Grab Soii r- C/lbitai~1' -lINO J 
03/16/10 

f-  ~NAOH~Composite I-- Orga"j~ f-lO: glass NalgenC! 
(SamDI.D) Modified Sludge 8 oz glass JL ~HCL 

f-
I"'-VOA via' - f-  0 ~ 

~~or Lob Use Onl)' rime: )).0 Flow pH Spec. Cond. Temp. Other: f-- Other: ~Other: 500mL _4 ((None) 
~r -

150mL IJisin{ecled
11:52 I-- ·."core - r-  . 

Other: Otizer 

iRelinquished By: RCCC/nX , Date: Time: 
, - ( ...... i 4, 1.-11'1 .~ i., ", ;'!) : .. 

:'.;~_"\~ ~ i'" -_0'1 / >.J!", ... ' 'I..! 

iR<:IinquisheJ By: Rccciv~J Btl DaLe: Time: 

Relinquished By:I . Reco::i..-cd By: Date: Tim~: 

MDHR EnvironnHJI/tal SelV/ces Program 2710 West Main.. Jefferson City. MO 65109 (573) 526-3315 MDNR-FSS...(JD3 (Oll08) 



- - - - - - - - - - - - - - - - -- -

4 

• 
MISSOURI DEPARTMENTOFN'ATlJRAI. RESOURCES 	 Page 1 C!(1 

FIELD SHEET AND CHAIN-OF-CUSTOI>Y RECORD 

LABORATORY ORDER lD: 

Collector's Name: Transfer Chain of Custody to Applied Spec.iation and Consultjng Description of Shipment 

(J'ka$t Pri",) __-JI,..;X.:..Shipped-Carricr: NEXT DAY-AIR 

Affiliation: ESP KCRO NERO SERO SI.RO SWRO wpp 
 ~Tape scaled and initialed 

"eire/t' une) DGLS })WI' Other: 
 Ihmd Dclh-ered 	 No. OfContainers: 

For Lab Use OnlySample
Analyses 

Type MlIlrlx Co"'a;n~' P,uened 
I L amber f2() nIL I1.S0., 

___ Soil ~(' b't' - -H=··O 
I Jexavalcnt Chromium by EPA SW-tI46 Method 7199, Pe:ra:nt Moisture ~Water 

~ .U lamer _ ,,' J'--en-db 
Organic t--- 2 oz gla.u NoJgene _ NAOll 

Modified 
~ 

~Compo!>ite 
Sludge 8 oz !~fass /I. lIeL 

~~~~~b.----4~----I-7----Ir.~--~~~~~----~----+- 0IlO Flow pH Spec. Cond. Temp. Other; ~Other: --f--Other: ~ VOA vial =500mL =-1 C(Nolle) 
~ l':ncare _150mL f-- /Jjsi/ifec/l!d 

Olher: Olher 

lIexavalcnt Chromium by EPA SW-846 Method 7199. Percent Moisture f-- Water ~JLamher _120 mI. f--1I2S0J 
Soil Cuhitainer f-- /INO J.-Grab 

~Composite: 
~ 

Organic ~10= gloss .'Va/gene ~NAOH 
-Sllidge H ~ Illass 11. Hel.~~~~~~~~____~~____T-.______-r______~~__~~~____~______~~ModiO~ ___ - I- -_Other: _ VOA vial _500mL ___ -I"C(None.i 

I-- En"ure _ 250mL ___ Disinfected 
Olher: Other 

f).O Fluw pi I Spec. Condo Temp. Othcr: _ ()(her: 

JL a,nher 120 mI. 1l2 SO I 

I--C h" -- -11)."0 
_WaterIlexavalcnt Chromium by EPA SW-846 Method 7199, Pc:n:cnt Moisture 

_Grab _Soil _ .11 /lamer _ ".. J 

2f..Compositc _Organic _1 oz gJau ....'algelw _ N,10H 
SllUige _ 8 (}z gla.u _ IL _ HeL~~~~~"~~____~~____~______-r~____~~~~7T.~____-,~____~~Modifi~ 

_ Other: -_Other: _ VOA viol _500ml_ _ 4"CrNonei 
_ F.ncore _150mL _ Di.fiKjected 

Olher: a/her 

D.O Flow pH Spec. Condo Temp. Other: 

lL amber 120 mL II .SO •IlclWvalent Chromium by EPA SW-846 Method 7199, Percent \1oislurc WilN" - - - - ~ 
___ (;rdb _ ClibilOiner _ HNO J =Soil 

Orgallic _ 20:: gloss No/gene _ NAOll 

=S/udge _ 801 glass _ 1L _1Ir:J. 
~Composite 

~""~"~"~____~=-~____~~______~~____~~__~~r-______-r~____~~~1oilified 
D.O 	 Flow pi' Spec. Condo Temp. Other; _ Other: _Olher: _VOA"'iai _500ml. _ 4°UNonej 

_ t:ncore _2S0mL _ DisillJected 
Olfutr: 	 Olher 

Time:Rcccivc~ti '. 	 Darc: 
~; / '~, :-';., ,/ .... j') iJ "''.11tt'4~'. ; f·:"'>\' 

. Received nYJJ 	 Date: Time: 

Dale:: Time: 

MDHR Environmental ServJces Program 2710 West Main, J9ff9rson City, MO 65109 (573) 526-3315 	 MDNR-FSS-003 (03/08) 
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I Attachment D 

I MDHSS Response Letter 
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I .... ., Missouri Department of Health and Senior Services

I I po Box 570. Jeffefllon City. MO 6~I02..oS70 Phone. 573-751-6400 FAX. 573-751-6010 

~ /'" ~E.L!'..Y_~L~SOURI tor Hea!'llli! ana Speech :mpa.,od 1-800-735-2966 VOICE \-800-735-24$ 


~".... ... t;; Margaret T. Donnelly Jeremiah W, (Jay) Nixon 
I) BtNIO'l' Drrectof Governor 

I May 12. 20 \0 RECEIVED 
:.~ I:? '; . .Evan Kifer :I Rem~uj;lI Projc~t Manager I"1dZdr\.lvu~ ua~u: r'rogram 

Supcrtill1d Section '''''0 Dept. of Natural Resources 

I Ilazardous Waste Prngram 
Department or Nmural Resources 

I Rc: Comments on the Report of the Soil Sampling Analytical Resuhs I{)r Hexuvalent Chromium 31 the 
Bee Cec Manuladuring Site. Malden. Missouri, 

I 
 Dear ~1r. Kijcr: 


I 
lht.' Mj~SOllri Department of Health and Senior Services (DHSS) received your request dated April 1 Q. 

:W I() to evaluate the anal\'lical results for hexavalent chromium in soils at the Bee Cee Manufacturlnu . -

I 
Sit~. \-1alden. \-1issouri. You ha\'~ requested that wc revic\v and comment on the protectiveness orthc 
remedy aS~lIming a long-lcml usc oflhe site as industrial/commercial. We understand lurther Ihat you 
anticipate modifying till' Envirmnllcnlal Covenant. limiting the long-tcnn use of lhe site to industrial i 
commercial. DHSS·s comments are pro\'ided below. 

I As~uming an industrial/commercial usc scenario, il number of soil sample results exceed the {LS. EPA 

I 
Regional Screening Level of 5.6 mg/kg (at 1.0E-06) for industrial usc. However, none of the sample 
results would exceed a screening level of 56 mg/kg at 1.0I:A)5 level. Of noIe as well is that many of lhe 
samples exceed site background levels by a factor of 3 or mure. 

l~c(.:allSC construction is a dislincr possibility al the site in the fUlure. wt: developed a Crll' soil screening 

I kvcl for a con:-;lructinn scenario. The result was a screening It-vel uf 41.6 mg/kg ( 1 ,OE·05) for the 

I 

construction worker (sec attached lllr details'. None of the sample results exceed (his screening lewI. 

Rased on these evaluations. nnss concluues thaI the site does not appear to pose an unacceptahle risk 

from Sl)ij exposure under an industrial/t.:omm~rcial lise scenario. 


We appreciate to be of assistance. Iryou hav~ any questions. please contact Dennis Wambuguh or 

I 
 Michelle Hartman at (573) 751-(1102. 


Sincerely. 

I (~rzrt~/ 
Cherri BaYSinger~C~ 

Bureau of l.::ndronmrnlal l':pidcmiulogy 
I 

I 
CB/J(J/DW/mp 

www·dhs!l,mg.9,oY 

I 
• HtlJllhy Missourian, for life, 

The Misstlun Doparlment of Health linn Silnillf &mices will be the teader '" promoting. lltolectil'lg amf pprtnerin!l fl11' health 

AN ~aUAL OFPORTUNrTY I AFFiRMAnVE AcnON EMf>LOY~R. SelVlI:es provided ~n a nond:s.crlm1natory basis 

I 



I 

SL 0 31 433.6 

46.0 

I 
I 

Toxicity Values 
SF" =Oral Slope Factor' (mg/kg-dayr' 0.50 
UR, = Inhalation Unit Risk (~g(mY 6.40E·02 

Screening Level (mg/kg) = 1 I ((1/SLorl,) ... (1/SL'nhll labon)). whero: I 
SLOta, =TR X AT)( BW I SFo X IR X CF1 X EF X EO 

SLlnhllatfon:::: TR X AT I UR, X CFl )( (1/PEF) X EF X EO X (ET/24) 

I 
I 


Exposure Parameters 
TR =Target Cancer Risk un1l1ess 1.0E-05 
AT =Averaging Time days 25550 
BW = Adult Body Weight kg 70 
IR =Soil Ingestion Rate mg/day 330 
CF 1 = ConversIon Factor kg/mg 1.QOE·06 

PEF =Particulate Emission Faclor m)/kQ calculated 
CF2 = ConverSion Factor J,Jg/mg 1000 

EF =Exposure Frequency days/year 250 
EO = Exposure Duration years 1 
E r == Exposure Time hours/day B 

Q/Cv = Inverse of the Ratio of the 1·h Geometric Mean 
Air Concentration to the EmiSSion Flux Along a Straight 
Road Segment Bisecting a Square Site 

F[J =Dispersion Correction Faclor 
i =Total TIme Over Which Construction Occurs 

AI =Surface Area of Contaminated Road Segment 

W =Mean Vehicle Weight 
p =Number of Days with at Least 0.01 inches of 
Precipitation 
VKT ::: Sum of Fleet V hlcl Kilometers Traveled During 
the Ex osuro DuratIon 

uni tless 
s 

2m
tons 

days/year 

km 

1.26E+OB 

23.02 

0.186 

7200000 
274.213 

8 

110 

337.4 

I 
I 
I 
I 
I 
I 
I 
I 
I 

• New Jersey Department or Environmental Protection (NJOEP Chromium Workgroup_2009) 

I 
I 
I 
I 




