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EXECUTIVE SUMMARY 
ES 1.0 A munitions constituents (MC) sampling, analyses, and evaluation study has been 

completed at six formerly used defense sites (FUDS). The study was performed by Parsons 
under contract with the United States (U.S.) Army Corps of Engineering Support Center, 
Huntsville (USAESCH). The six FUDS selected for this study are located in regions across the 
continental U.S. that provide a variety of operations, site-specific physiographic, and 
environmental conditions (topography, geology, soil, hydrology, and climate), and use of 
munitions and explosives of concern (MEC) from WWI to WWII (Figure ES-1). The sites 
represent only a very small percentage (less than 0.1%) of potential DoD installations for this 
study. The sites are: 

• Former Southwestern Proving Ground (SWPG), located in Hope, Arkansas; 

• Former Camp Butner located near Durham, North Carolina; 

• Former Conway Bombing and Gunnery Range (BGR) located in Conway, South 
Carolina; 

• Former Camp Beale, located near Sacramento, California; 

• Former Camp Elliott (East Elliott), located near San Diego, California; and 

• Former Camp Maxey, located near Paris, Texas. 

ES 2.0 The objective of this task order is to collect, sample, analyze, and evaluate soil 
and surface water samples on WWI or WWII-era FUDS to characterize munitions constituent 
presence and concentration. Areas of greatest interest are heavily used target/impact areas, 
artillery firing points/lines, and open burn/open detonation (OB/OD) areas. Sampling is intended 
to be biased representative sampling to determine presence or absence of munitions constituents. 
Environmental samples were obtained from soil and surface water at selected locations, as 
applicable, based on site conditions from each of these FUDS to characterize the presence and 
concentration of MCs, except at East Elliot where there was no surface water body near the area 
investigated. On the basis of special request by the FUDS project manager, groundwater was 
sampled at the former SWPG to address existing regulatory concerns pertaining to MC in that 
medium, and was not planned as part of this study. The intended use of the results of this study 
is to aid in programmatic decision-making such as scoping MC investigations at FUDs. 

ES 3.0 The proposed sampling locations for this study are based on Parsons' review of 
existing information on potential candidate FUDS and project data quality objectives (DQOs). 
The specific areas of concern are those with significant MEC attributes with strong potential for 
triggering munitions response actions. The MEC attributes from which the selection process is 
based are derived directly from operations involving the use or destruction of MEC and include 
the following: 

• Low order detonation/exposed explosives locations - where ordnance detonation was 
incomplete and resulted in exposed explosives and where ordnance did not function 
(detonate) as designed. 

• Firing Points - areas with known heavy use as firing positions for projectiles. 

• Impact areas - areas with significant evidence of detonation (e.g., multiple bomb impact 
craters). 
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• OB/OD locations - specific locations used for disposal of ordnance and hazardous 
explosives items, either by burning or detonation. 

• Blown-in-place (BIP) locations - locations at which MEC items that were not 
acceptable to move were destroyed. 

• Bomb target areas with known/confirmed heavy use of MEC. 

ES 4.0 The site selected at the former SWPG was an impact area, sites at former Camp 
Burner included low order detonation/exposed explosives locations and BIP locations; former 
Conway BGR included an impact and bomb target area; former Camp Beale sites were OB/OD 
locations; former Camp Elliott (East Elliott) was a firing point; and former Camp Maxey sites 
included an impact area and a firing point. 

ES 5.0 The criteria used to evaluate results were provided in the statement of work 
(SOW) for this study and are derived from some of the most commonly applied human health 
screening criteria, along with some potentially applied ecological criteria used to evaluate all the 
six FUDS on the same basis. The evaluation conducted is limited to a benchmark comparison. 
USAESCH designed this study around the most likely worst-case regulatory standards that were 
likely to be applied to FUDS. The values provided in the SOW were based on this design. For 
soil, the most stringent human health criteria (MSHC) based on direct contact (residential or 
industrial land use) were selected from an analysis of Region III Risk Based Concentrations 
(RBC), Region VI Soil Screening Levels (SSL), and Region IX Preliminary Remediation Goals 
(PRG). For surface water, the most stringent criteria were selected from an analysis of tap water 
criteria from Region III RBCs, Region IX PRGs, and Region VI SSLs; federal drinking water 
standards, and federal ambient water quality criteria. Corps of Engineers, Sacramento District 
(CESPK) provided some ecological criteria from which ecological screening values (ESV) were 
derived and added as additional benchmark. Where background levels for metals are available 
for each site selected based on this study, the levels were used to evaluate the data and are part of 
the decision rule analysis. Detailed listing of these criteria and how the MSHC and ECVs were 
derived is presented in Section 4 of the report for each of the FUDS in this document. 
Discussions on comparison of results from analysis for explosives and metal constituents with 
screening criteria are provided in Section 2 of the report for each of the FUDS in this document. 
Note that this project was designed to consider DQOs that are applicable on a broader scale to 
enable other sites to relate to the results of this study; therefore, State and other regulatory 
standards are not included except for former Camp Maxey where reference was made to State-
specific background levels. For that site, only a few of the results exceeded the State (Texas) 
background levels. 

ES 6.0 A list depicting the number of samples collected for each media per site and the 
analytical methods is provided in Table ES-1. Field quality assurance/quality control (QA/QC) 
samples are also identified on Table ES-1. Field QC samples collected in support of this study 
included field duplicates (FD) and matrix spike/matrix spike duplicate (MS/MSD) samples. QA 
field split samples were also collected and sent to an independent laboratory (Environmental 
Chemistry Branch Laboratory [ECBL]) for analysis. All field samples, including FDs, were 
analyzed by STL Laboratory (STL) in Denver, Colorado, except for perchlorate which was 
analyzed by ECBL. Other parameters analyzed or measured from field samples included 
hardness (water), conductivity (water), pH (soil and water), temperature (water), and turbidity 
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(water). Of the analyses performed, perchlorate analysis was only performed for soil at former 
Camp Burner and done at the request of the FUDS project manager and was not part of the 
planned study. 

ES 7.0 The results of this study indicate explosives are not present in the soil and surface 
water (also not present in the groundwater medium at SWPG) at the project reporting limits 
(PRL). In addition, no method detection limits (MDL) were exceeded. Only 2,6-Dinitrotoluene 
was detected above the project reporting limit (PRL) in a groundwater sample at SWPG. The 
absence of explosives may be due to the following: 

• Explosives constituents may have been mostly expended and consumed at time of 
detonation and/or, if present, attenuated over time to nondetectable levels. 

• These sites were used for a short period in the 1940s in support of the WWII effort, and 
a significant amount of time has elapsed since time of use. 

• Stability of explosives in soil as reported in half-life varies from short life spans (few 
days) to hundreds of days. 

• Solubility of explosives varies widely; for example, from 2 mg/L for pentaerythritol 
tetranitrate (PETN) to 10,000 mg/L for ammonium picrate (AP). 

• Several of the explosives compounds would degrade into by-products that in turn 
would slowly dissolve in precipitation, which with time, would result in significant 
attenuation. 

ES 8.0 Several metals were detected above environmental criteria (MSHC and ESV) in 
soil samples and in surface water samples at all the six FUDS. In particular, metal 
concentrations for soil vary from levels below to slightly above background sample results 
relative to each site. Only one background sample was collected at each of the sites investigated 
except at former Camp Beale, where a background sample was collected from each of the two 
OB/OD (Travis and Stanford) areas. Sources of metals detected in both soil and surface water 
media may include natural occurrence, munitions, fertilizer application, defoliant application, 
gasoline, exhaust from vehicular activity, industrial, and urban-related activities in the immediate 
or adjacent areas. Natural occurrence of metals in soil and the persistence of several metals in 
the soil-water media have been well-documented. The uncertainty associated with a limited 
background data set is reflected in the assumption that concentrations exceeding background 
levels may not necessarily demonstrate that metal concentrations in the study area are 
significantly different from background. For this study, the compounded effect from other 
potential sources, where applicable, makes it difficult to discern if there is any contribution from 
MEC used at these FUDS; the results are inconclusive in this regard. Only a comprehensive 
background sampling effort can help to ascertain if any impact occurred from MEC or other 
sources. Multiple background samples would be required to support a quantitative statistical and 
geochemical evaluation. On the basis of the sampling results obtained, for metals, impact from 
MEC use on surface water quality is not discernible or is inconclusive because: 1) lack of 
consistency in significant differences in concentrations of metals between upstream and 
downstream sample locations with a few exceptions; 2) background sample could not be 
obtained; and 3) identification of other potential sources of metals in the study area. Table ES-2 
presents a summary of MEC filler details for the six FUDS. Constituents detected above criteria 
at each site that are components of filler of MEC used at the site are also identified in Table ES-
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2. Table ES-3 and Table ES-4 present a summary of constituents detected above comparison 
criteria at all six FUDS for soil and surface water, respectively. Comparison of criteria to 
statistical data derived from analytical results for metals constituents in soil is provided in 
Table ES-5 and water in Table ES-6. 

ES 9.0 At the former SWPG, only lead was identified as a potential constituent from 
munitions used. Only arsenic was detected in soil above the MSHC. None of the arsenic 
concentrations exceeded the ESV of 10 milligrams per kilogram (mg/kg). Arsenic level in the 
background sample was higher than all but one of the samples. Other metals (aluminum, 
chromium, lead, manganese, selenium, vanadium, and zinc) were detected in soil above the ESV. 
Of these constituents, aluminum, chromium, manganese, selenium, and vanadium exceeded the 
ESV in the background sample. The concentrations of metal constituents detected above 
comparison criteria in the background sample are above the mean of the sample population and 
may support that MCs are not the source of elevated metal concentrations but that other sources 
are responsible. Because of the uncertainty associated with the small background data set, 
exceedences of background levels do not necessarily demonstrate that the study area metal 
concentrations are significantly different from background; therefore, the result is regarded as 
inconclusive. Based on soil classification results, soil sampled at the site consists of silty sand. 
Site soil is derived from parent sedimentary rock (sandstone, marl, lignite, chalk, etc.) that 
primarily comprises some or all calcium, aluminum, magnesium, iron, and other metals at lesser 
concentrations. This would support natural occurrence as potential source of several of the 
metals detected. In the surface water medium, aluminum, arsenic, cobalt, iron, lead, manganese, 
and vanadium were detected above comparison criteria. Specifically, aluminum, arsenic, iron, 
and manganese exceeded the MSHC and arsenic, cobalt, lead and vanadium exceeded the ESV. 
On the basis of the sampling results obtained, for metals, impact from MEC use on surface water 
quality is not discernible. The only explosives constituent detected in ground water was 2,6-
Dintrotoluene, at a concentration of 0.029J, and from a field duplicate sample from well GW3 
(on Mr. Wesley Young Sr.'s, property). However, this value is below environmental comparison 
criteria. 

ES 10.0 At former Camp Burner, only lead was identified as a potential constituent from 
munitions used. Other sources of lead detected in both soil and surface water media may include 
natural occurrence, fertilizer application, defoliant application, gasoline, exhaust from vehicular 
activity in the immediate or adjacent areas and other urban related activities. Arsenic, iron, 
manganese, and vanadium were detected in soil above the MSHC. Arsenic was detected in all 
locations sampled above the MSHC. Iron was detected in three locations above the MSHC. 
Manganese and vanadium were detected in one sample location above the MSHC. Other metals 
(aluminum, chromium, copper, lead, manganese, selenium, vanadium, and zinc) were detected 
above the ESV. In the background sample, arsenic, iron, and vanadium were detected above 
MSHC and aluminum, chromium, lead, and manganese were detected above the ESV. However, 
the concentrations of metal constituents at several of the sampled locations were lower than 
results from the background sample. Specifically, the soil background sample had the highest 
concentration of all the samples for arsenic, iron, and vanadium and may support that MCs are 
not the source of elevated metal concentrations but that other sources are responsible. In 
addition, most of the metal constituents (in particular, those exceeding comparison criteria) in the 
background sample are above the mean of the sample population and provide additional support 
that MEC is not the cause of the high metals in the sample population. Because of the 
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uncertainty associated with the small background data set, variations between background levels 
and site data do not necessarily demonstrate that the study area metal concentrations are 
significantly different from background. In this regard, the results are regarded as inconclusive. 
In the surface water medium, aluminum, arsenic, iron, and manganese were detected at 
concentrations above the MSHC. Only arsenic concentration exceeded the ESV. On the basis of 
the sampling results obtained for metals, impact from MEC use on surface water quality is not 
discernible. Based on geology of the former Camp Burner, the site soil, silty sand, is derived in 
part from weathered crystalline and igneous rocks of various types. These rocks are known to 
contain several metals and contribute to the presence of metals in soil and surface water. This 
would support natural occurrence as a potential source of several of the metals detected. Other 
sources of metals detected may include agricultural, industrial, and urban-related activities. 
Results for perchlorate analyses were flagged UJ, denoting that analyte was not detected and the 
reported PRL may be inaccurate or imprecise. 

ESI 1.0 At Conway BGR, several metal constituents were detected above environmental 
comparison criteria in both soil and surface water media. Of these constituents, only lead, zinc, 
cadmium, and mercury were identified as a potential constituent from munitions used at the 
former Conway BGR. Other sources of lead detected in both soil and surface water media may 
include natural occurrence, fertilizer application, defoliant application, lead based paint, 
gasoline, and exhaust from vehicular activity in the immediate or adjacent areas. Post WWII 
land use in the area primarily included planting and harvesting of timber (pine trees) and 
agricultural use and would support sources identified above. Zinc, cadmium, and mercury are 
also natural occurring elements and vary widely in concentrations in soil. Zinc is an essential 
trace element for all living organisms.'Other than MEC and natural occurrence, potential sources 
of zinc and cadmium in this area would include metal alloys, metal plating, galvanized materials 
(potentially from agricultural and military support equipment, targets, etc., used on the range), 
fertilizers, and fungicides (zinc only) as related to agricultural use. Although mercury is naturally 
occurring, other potential sources aside from munitions are difficult to relate to the site. In soil, 
only arsenic was detected above the MSHC (all at estimated levels). This was evident at six of 
the 15 field locations sampled. Other metals (aluminum, antimony, cadmium, chromium, lead, 
mercury, selenium, vanadium, and zinc) were detected above the ESVs. No metals were 
detected above MSHC in the background sample, but aluminum, mercury, and vanadium were 
detected above the ESVs. The concentrations of some metal constituents at several of the 
sampled locations were higher than results from the background sample. However, due to 
uncertainty associated with a limited background data set, it is not certain that this can be used to 
infer impact from MEC use. A comprehensive background sampling study would provide an 
opportunity to verify if any impact from MEC use. In the surface water medium, aluminum, 
arsenic, iron, and manganese were detected at concentrations above the MSHC. Arsenic, cobalt, 
lead, and nickel exceeded the ESVs. Results of the sample collected from the upstream location 
was higher for most of the metal constituents and were, therefore, not truly indicative of the 
upstream location or may indicate that potential sources of metals exist in the vicinity of that 
location. Notably, the upstream sampling location was just outside the limit of the area 
designated as impact zone to Range III. On the basis of the samples collected, sampling results 
obtained, and potential sources of metals identified, impact to surface water quality is not 
discernible. 
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ES 12.0 At former Camp Beale, several metal constituents were detected above 
environmental comparison criteria in both soil and surface water media. Of these constituents, 
only lead, iron, and zinc were identified as a potential constituent from munitions used at the 
Former Camp Beale. Other sources of lead detected in both soil and surface water media may 
include natural occurrence, fertilizer application, defoliant application, gasoline, and exhaust 
from vehicular activity in the immediate or adjacent areas. Iron and zinc also occur naturally in 
soil. Other than MEC and natural occurrence, potential sources of iron and zinc in this area 
would include metal alloys, metal scrap, galvanized materials and fungicides as related to farm 
and agricultural use in the area. In the soil, arsenic, iron, manganese, and vanadium were 
detected in soil samples above the MSHC. This was evident in most of the locations sampled. 
Aluminum, chromium, cobalt, copper, lead, nickel, selenium, vanadium, and zinc were detected 
above the ESV. Arsenic, iron, and vanadium were detected above MSHC in the background 
samples. Aluminum, chromium, cobalt, copper, manganese, selenium, vanadium, and zinc also 
exceeded the ESV in the background samples (either at Stanford or Travis or both). There was 
no specific trend or pattern in the concentrations of metal constituents when compared to the 
background samples results from both OB/OD areas. The variation or inconsistency in the 
background samples results from both OB/OD areas makes it difficult to discern any impact 
from MEC use. Because only two background samples were collected (one from each OB/OD 
area), the results are not sufficient to discern with certainty if there is any impact from MEC. 
Based on soil characteristics there was no discernible difference between the background soil 
sample and other samples collected. Site geology indicates the soil originated from weathered 
metavolcanic rocks. Given the origin of the soil, a variety of metals may occur naturally and this 
would support the idea that some of the metals detected may be naturally occurring in soil at the 
site. In the surface water medium, aluminum, arsenic, iron, manganese, and vanadium were 
detected at concentrations above the MSHC. Arsenic, chromium, cobalt, copper, lead, nickel, 
vanadium, and zinc concentrations exceeded the ESV. On the basis of the samples collected, 
sampling results obtained, and potential sources of metals identified, impact to surface water 
quality is not discernible. 

ES 13.0 At former Camp Elliott (East Elliott), several metal constituents were detected 
above environmental comparison criteria in the soil. Of these constituents, only lead and 
barium were identified as potential constituents from munitions used at East Elliott. Other 
sources of lead detected in soil may include natural occurrence, fertilizer application, defoliant 
application, gasoline, exhaust from vehicular activity in the immediate or adjacent areas, and 
municipal landfill near the site. Barium is a highly reactive metal that occurs naturally but can 
also occur from industrial sources. The compounded effect from other potential sources makes it 
difficult to discern if there is any contribution from MEC used at East Elliott. Results from 
metals analysis on soil samples indicated only arsenic and manganese were detected in soil 
above the MSHC. Arsenic was detected above MSHC in all samples including the background 
sample. Several samples also exceeded the ESV for arsenic. Although the ESV (10 mg/kg) for 
arsenic was much higher than the MSHC (0.39 mg/kg), results for 10 of the 15 soil samples also 
exceeded the ESV. Other metals (aluminum, barium, chromium, lead, manganese, selenium, and 
vanadium) were detected in soil above the ESV. Of these constituents, aluminum, chromium, 
manganese, selenium, and vanadium were also detected above ESV in the background sample. 
Concentrations of metal constituents in the background sample occur around the mean of the 
sample population. These results are inconclusive in determining if there was any impact from 
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MEC use because the difference in metal concentrations in the sample are not consistent enough 
to reach that conclusion. In addition, because of the uncertainty associated with the small 
background data set, exceedences of background levels do not necessarily demonstrate that the 
study area metal concentrations are significantly different from background; therefore, the results 
are inconclusive. Based on soil characteristics, there was no discernible difference between the 
background soil sample and other samples collected. Site soil originated from sedimentary and 
crystalline rocks. Given the origin of the soil, a variety of metals may occur naturally, and this 
would support the idea that some of the metals detected may be naturally occurring in soil at the 
site. No surface water samples were collected because there was none in near the site. 

ES 14.0 At the former Camp Maxey, several metal constituents were detected above 
environmental comparison criteria in both soil and surface water media. Of these constituents, 
only iron was identified as a potential constituent from munitions used at the former Camp 
Maxey. Other sources of metals detected in both soil and surface water media may include 
natural occurrence, industrial, and urban-related activities at or near former Camp Maxey. The 
compounded effect from other potential sources makes it difficult to discern if there is any 
contribution from MEC used at the former Camp Maxey. In the soil medium, only arsenic was 
detected above the MSHC. Aluminum, beryllium, chromium, manganese, selenium, and 
vanadium were detected above ESV. Only arsenic exceeded the MSHC in the background 
sample, but at a concentration higher than levels in several of the other samples. Aluminum and 
vanadium were detected above ESV in the background sample. Most of the metal concentrations 
above the criteria occurred in samples from the immediate vicinity of Firing Point #84. 
Concentrations of metals from almost all of these samples also exceeded the background levels. 
This could support potential impact from MEC at the firing point. However, other than these 
samples, the concentrations of metal constituents at several of the remaining sampled locations in 
particular, West Impact Area B, were lower than results from the background sample. 
Concentrations of metals in the background samples were above the mean for most of the metals 
and suggests that MEC is not the source of the high metal concentrations in the sample 
population. The uncertainty associated with the small background data set and exceedences of 
background levels do not necessarily demonstrate that the study area metal concentrations are 
significantly different from background; therefore, the results are inconclusive. Based on soil 
characteristics, there was no discernible difference between the background soil sample and 
other samples collected except for a slight variation in samples collected at Firing Point #84 that 
contained lean clay. Site geology indicates site soil originated from weathered sedimentary 
rocks. Based on the origin of the soil, a variety of metals may occur naturally which would 
support the idea that some of the metals detected may be naturally occurring in soil at the site. In 
the surface water medium, aluminum, arsenic, iron, manganese, and sodium were detected at 
concentrations above the MSHC. Only arsenic was detected at concentration exceeding the 
ESV. On the basis of the sampling results obtained, for metals, impact from MEC use on surface 
water quality is not discernible primarily because a background sample was not obtained and 
there was no consistent significant difference or trend in the sample results reviewed. 

ES 15.0 The results of analyses on field samples and the corresponding field duplicates for 
all the six FUDS were generally consistent with results of the original sample. The results and 
data provided in this report were validated and have been reviewed and determined to be 
acceptable. There were no findings in the data review that would prohibit use of the data 
compiled for its intended purpose. Specifically, all data in the sample delivery groups are usable 
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and all the DQO requirements were met. QA data and Chemical Quality Assurance Report 
(CQAR) prepared by USAESCH for this study are contained in Appendices E and F of this 
report. 

ES 16.0 The sampling approach employed for this study is believed to be credible and 
supportive of the results obtained. Samples collected at each of the sites were obtained from soil 
with similar characteristics and association; therefore, there were no reasons to expect significant 
difference in composition and natural occurrence of metal constituents at each site. Compositing 
of the samples ensured homogeneization and representativeness of the portion collected and sent 
for laboratory analysis. In addition, surface water samples were also collected consistent with 
requirements in the SOW for this work. On the basis of similarity of results (non-detects) for 
explosives at the six FUDS investigated under this study and the ubiquity of metals as 
demonstrated in these results, it is doubtful that a different sampling approach would yield very 
different results with significantly higher concentrations for constituents of concern, even with 
an understanding of the potential for heterogeneity of explosives in soil. This study was 
designed to include a side by side sampling effort by Cold Region Research Engineering 
Laboratory (CRREL) along with Parsons at one of the six FUDS. The side by side sampling 
event took place at former Camp Burner. CRREL performed explosives analyses on samples 
collected. Comparison of results from the side by side sampling effort would provide basis for 
assessing and determining effectiveness of sampling approach employed. Side by side results 
and comparison of results by USAESCH are provided in Appendices G and H of this report. 

ES 17.0 The only likely evidence of MCs in the sampled media at the six FUDS is the 
metal constituents detected and identified on Table ES-2 and also discussed in Section 2 of each 
site report. However, as indicated above, the results are inconclusive to assert that MEC is the 
source for presence and concentrations of metals identified. In summary, the results and 
evaluation conducted under this study did not identify with certainty a specific area at any of the 
six FUDS with strong potential for MC contamination or impacted by MCs. 
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Table ES-1 List of Analyte Extraction and Analytical Methods and Number of Samples Collected 

Sample Matrix 

Aqueous (SW) 

TAL Metals 

Mercury 

Explosives 

Hardness 

Conductivity'1* 

Temperature'1' 

pH'1) 

Turbidity'1' 

Aqueous (GW) 

Explosives 

Conductivity'1' 

Temperature'1' 

pH'1) 

Soil 

TAL Metals 

Mercury 

Explosives 

Perchlorate 

PH 

USCS Soil 
Classification 

Preparation ' 
Extraction Method 

SW3010A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SW3050B 

NA 

NA 

NA 

NA 

NA 

Analytical 
Method 

SW601 OB/6020 

SW7470A 

SW8321A 

EPA 130.2 

EPA 120.1 

EPA 170.1 

EPA 150.1 

EPA 180.1 

SW8321A 

EPA 120.1 

EPA 170.1 

EPA 150.1 

SW601 OB/6020 

SW7470A 

SW8321A 

EPA 314.0/331.0 

SW9045C 

ASTM D2487 

SWPG 

FS 

3 

3 

3 

3 

3 

3 

3 

3 

6 

6 

6 

6 

15 

15 

15 

-

5 

5 

QA/ 
QC 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

-

Butner 

FS 

3 

3 

3 

3 

3 

3 

3 

3 

-

-

-

-

15 

15 

15 

15 

5 

5 

QA/ 
QC 

2 

2 

2 

2 

2 

2 

2 

2 

-

-

-

-

2 

2 

2 

2 

Conway Boale 

FS 

5 

5 

5 

5 

5 

5 

5 

5 

-

-

-

-

15 

15 

15 

-

5 

5 

QA/ 
QC 

2 

2 

2 

2 

2 

2 

2 

2 

-

• 

-

-

2 

2 

2 

-

FS 

3 

3 

3 

3 

3 

3 

3 

3 

-

-

-

• 

15 

15 

15 

-

5 

5 

QA/ 
QC 

2 

2 

2 

2 

2 

2 

2 

2 

-

-

-

-

2 

2 

2 

-

East Elliott 

FS 

-

-

-

-

-

-

-

-

-

-

-

-

15 

15 

15 

-

5 

5 

QA/ 
QC 

-

-

-

• 

-

-

-

-

-

-

-

• 

2 

2 

2 

-

Maxny 

FS 

4 

4 

4 

4 

4 

4 

4 

4 

-

-

-

-

15 

15 

15 

-

5 

5 

QA/ 
QC 

2 

2 

2 

2 

2 

2 

2 

2 

-

-

-

-

2 

2 

2 

-

' ' field testing 
NA - JVb/ Applicable. FS - Field Samples, QA/QC- Quality Assurance Samples (includes QA Split,FD, and MS/MSD), MS/MSD requested on one of the field samples. 
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Table ES-2 Summary of Ordnance Items Used and /or Potentially Present at 
FUDS Sites Selected for MC Sampling 

Site ID 

Old Dry Target 
Lake, 
Former SWPG 

Fomer Camp 
Butner 

Area 4C 

Lakeview 
Subdivision-

MEC Items 
Description 

4.5-inch Rocket 
Warhead 

4.5-inch Rocket 
Warhead 
w/booster 

4.5-inch Rocket 
Warhead 
w/booster and 
fuze 

Fuzes 

20-lb 
Fragmentation 
Bomb 

105mm HE 
unfuzed 

81mm (scrap) 

155mm HE 
(scrap) 

Projectile 
fragments and 
fuzes (scrap) 

37mm HE 
projectile 

60mm mortar fins 
(scrap) 

M1 A1 Mine fuze 

2.36-inch bazooka 
rocket motor 
w/fuze 

Fillci Details 

5.14 lb TNT 

7.7841 lb Propellant 

5.14 lb TNT 

7.7841 lb Propellant 

5.14 IbTNT 

7.7841 lb Propellant 

Lead Azide, Tetryl 
Lead Styphnate 
Black Powder 
Mercury Fulminate 

2.7 lb TNT 

5.08 lb Comp. B ( RDX 
60% RDX, 39%TNT, 
1 % wax) or 
4.8 lb TNT 

1.22 lb TNT 

0.37gr Primer Mix 

700 gr DB Powder 

15.13 lb TNT 

13.26 lb FNH Powder 

TNT, Comp B, 

0.I0 lb Tetryl 

20 gr Igniter Mix 
90gr Tracer Mix 
24.68 gr Black Powder 

1.29 lb Comp. B 

24.8 gm Black Powder 
6 lb TNT in the mine 
Lead Azide and Tetryl 

Priming Mix 

Tetryl Booster 

61.5 gm Ballisite, Lead 
Azide & Tetryl 

Specific Metals 
Constituents 

Potassium, Barium 

Potassium, Barium 

Potassium, Barium 

Lead 
Lead 
Potassium 
Mercury 

-

-

Lead, Antimony, 
Barium 
Potassium 

-

-

Potassium, Lead 
Magnesium 
Potassium 

Potassium 

Lead 
Lead, Antimony, 
Barium, 

Lead 

Metals Detected 
above Criteria 

Lead 

Lead 

W912DY-04-D-0005, Delivery Order 0004 August 4, 2006 
ES-11 



FINAL 

Site ID 

Former 
Conway BGR 

Former Camp 
Beale 

MEC Items 
Description 

2.36-inch HE 
bazooka warhead 
unfuzed 
Mk II hand 
grenade 
Electric blasting 
cap, Landmine 
parts 

1.1 inAA 
Projectile 

1001b. Practice 
Bomb 

20 lb Practice 
Frag Bomb 

4 lb. Incendiary 
Bomb 
5 in. Practice 
HVAR Warhead 

6 lb. Incendiary 
Bomb 
Miscellaneous: 
Fuze Components 
28 gauge Shotgun 
Shell Primer 
M16 Fuze Burster 
M16 Igniter 

M16 WP Igniter 

Fuze M38/28 GA 
Shotshell 
M57 250 lb. (Old 
Style) HE Bomb 
.30 caliber 
projectiles 
.50 caliber 
projectiles 
37mm HE 
projectiles 

57mm HE 
recoil less rifle 
projectiles 

Filler Details 

0.5lb Pentolite 

56.7gm TNT. Black 
powder 

Lead Azide, mercury 
fulminate, or picric acid. 

0.037lb Explosive D 

2 - 4 lb Black Powder, 
zinc oxide, smokeless 
pwdr 
54.2 lb Amitol - If HE 
filled 
56.75 gm Black 
Powder/2.7 lb TNT if 
HE filled 
Thermite, Cadmiun, 
Phosphorous 

7.54 TNT - If HE filled 

23.9 lb Propellant 
Thermite, Cadmium, 
Phosphorous 
Lead Azide, Tetryl 
Lead Styphnate 

Smokeless powder 

WP (White 
Phosphorous) 
Lead azide, mercury 
fulminate and tetryl 

123 lb Amitol 

Lead Antimony 

Soft Steel 

0.I0 lb Tetryl 

20 gr Igniter Mix 
90gr Tracer Mix 
24.68 gr Black Powder 

Hardened Steel Shot 

Specific Metals 
Constituents 

-

Potassium 

Lead, Mercury 

-

Potassium, Zinc 

-

Potassium 

Cadmium, 
Phosphorous 

Potassium, Barium 
Cadmium, 
Phosphorous 
Lead 
Lead 

-

Phosphorous 

Lead, Mercury 

-

Lead, Antimony 

Iron 

Potassium, Lead 
Magnesium, 
Potassium 

Iron 

Motjls Detected 
above Criteria 

Lead, Zinc, 
Cadmium, 
Mercury 

Lead, iron, and 
Zinc 
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Site ID 
MEC Items 
Description 

60mm HE mortars 

75mm HE 
projectiles 

81mm HE and 
WP mortars 

105mm HE 
projectiles 

155mm HE 
projectiles (Long 
Tom) 
4.2 inch HE 
mortars 
Spotting charges 
for M38A2 
practice bombs 
2.36 inch rockets 
4.5 inch HE 
barrage rockets 

3 lbs. practice 
bombs 

100 lbs. practice 
bombs 

M15WP smoke 
hand grenades 
M23A2 rifle 
grenades 

M38A1 practice 
bombs 

Land mines (type 
not specified) 

Fillci Details 

100 gr Primer Mix 

(black powder) 
73 gr Red Tracer Mix 
2.25 lb FNH Powder 
(Mi) 
1.29 lb Comp. B 
24.8 gm Black Powder 

I.47 lb TNT 

092 lb FNH Powder 

1.22 lb TNT 

0.37gr Primer Mix 

700 gr DB Powder 

5.08 lb Comp. B or 

4.8 lb TNT 

15.13 lb TNT 

13.26 lb FNH Powder 
3.6 - 4kg TNT, 2.6kg 
Comp B 
10gm zinc oxide, 3lb 
black powder, 3gm smk 
pwdr 
0.5lb Pentolite 

5.14 TNT 

7.7841 Propellant 
Blk pwdr, smk pwdr, 
zinc oxide, titanium 
tetrachlor 
2 - 4 lb Black Powder, 
zinc oxide, smokeless 
pwdr 
.957lbWP, 13.50 grains 
tetryl 

4oz colored smoke 

2 - 4 lb Black Powder, 
zinc oxide, smokeless 
pwdr 

Anti Tank -6 lb TNT 

Lead Azide and Tetryl 

Priming Mix 

Tetryl Booster 

Specific Metals 
Constituents 

Lead, Antimony, 
Barium 
Potassium 
Magnesium 

Potassium 

Lead, Antimony, 
Barium 
Potassium 

Zinc, Potassium 

Potassium, Barium 

Potassium, zinc, 
Titanium 

Potassium, Zinc 

Phosphorous 

Potassium, zinc 

Lead 
Lead, Antimony, 
Barium 

Metals Detected 
above Criteria 
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Site ID 

Former Camp 
Elliott 

MEC Items 
Doscriplion 

37-mm AP-T 

75-mm AP 
Training 

75-mm HE M48 
w/ M51 Fuse 

37-mm AP-T M74 

81-mm Mortar 
M57 White 
Phosphorous 
without Fuse 

75-mm HE (no 
fuse) 

75-mm with fuse 

75-mm HE 

37-mm HE with 
M-58 fuse 

37-mm HE with 
fuse 
81-mm 

75-mm HE with 
M-21 fuse 
Adapter 

Filler Details 

AntiPersonnel - 0.9 lb 
Flaked TNT 
High Explosive Charges 
up to 250 pounds 
TNT - 1 lbs. or larger 
blocks 

0.I0 lb Tetryl 

20 gr Igniter Mix 
90gr Tracer Mix 
24.68 gr Black Powder 

1.91b M1 Propellant 

I.47 lb TNT 

0.92 lb FNH Powder 

Solid Steel Shot 

2.1 gr Primer Mix 

0.07 lb FNH Powder 
Tracer Mix 

4.04 lb White 
Phosphorus 

820 gr DB Powder 

I.47 lb TNT 

0.92 lb FNH Powder 

I.47 lb TNT, 092 lb FNH 
Powder 

I.47 lb TNT, 092 lb 
FNH Powder 

0.I0 lb Tetryl 

20 gr Igniter Mix 
90 gr Tracer Mix 
24.68 gr Black Powder 

0.I0 lb Tetryl/0.085 TNT 

1.22 lb TNT 

0.37gr Primer Mix 

700 gr DB Powder 

I.47 lb TNT 

0.92 lb FNH Powder 

Specific Metals 
Constituents 

-

Potassium, Lead 
Magnesium 
Potassium 

Potassium, Barium 

-

-

Lead, Antimony, 
Barium 

Magnesium 

Phosphorous 

Potassium 

-

-

-

-

Potassium, Lead 
Magnesium 
Potassium 

-

-
Lead, Antimony, 
Barium 
Potassium 

Metals Detected 
above Crilciia 

Lead and 
barium 

W912DY-04-D-0005, Delivery Order 0004 August 4,2006 
ES-14 



FINAL 

Site ID 

Former Camp 
Maxey 
West Impact 
Area B 

West Impact 
AreaC 

West Impact 
AreaD 

MEC Items 
Doscuption 

75mm (APHE) 
Projected 

37mm Projectiles 

57mm Projectiles 

155mm 
Projectiles 

MKII Grenades 

TNT 
57mm projectiles 

75mm (APHE) 
Projectiles 

75mm APHE 
projectiles 

Rifle Grenades 

90mm Projectiles 

105 Projectiles 

Filler Details 

1.47 lb TNT 

0.92 lb FNH Powder 

0.I0 lb Tetryl 
20 gr Igniter Mix 
90gr Tracer Mix 
24.68 gr Black Powder 
Hardened Steel Shot 

100 gr Primer Mix 

(black powder) 
73 gr Red Tracer Mix 
2.25 lb FNH Powder 
(Mi) 

15.13 lb TNT 

13.26 lb FNH Powder 
6.7gm TNT. Black 
powder 
TNT 
Hardened Steel Shot 
100 gr Primer Mix 
(black powder) 

73 gr Red Tracer Mix 

2.25 lb FNH Powder 
(Mi) 

1.47 lb TNT 

0.92 lb FNH Powder 

I.47 lb TNT 

0.92 lb FNH Powder 
WP, pentolite, tetryl, 
colored smoke 
2.04 lb TNT or 
2.13lbCompB 
7.31 lb NH Powder 

5.08 lb Comp. B or 

4.8 lb TNT 
Note: Filler 

Specific Metals 
Constituents 

Potassium, Lead 
Magnesium 
Potassium 
Iron 
Lead, Antimony, 
Barium 

Magnesium 

Potassium 

Iron 
Lead, Antimony, 
Barium 

Magnesium 

Phosphorous 

Metals Detected 
above Ciiluna 

Iron 

information has been provided for MEC encountered as well as types of MEC from which 
munitions debris were associated/identified or used at each site 
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TABLE ES-3 
SUMMARY OF ANALYTICAL RESULTS EXCEEDING ENVIRONMENTAL CRITERIA FOR SOIL SAMPLES COLLECTED AT THE SIX FUDS (Former SWPG, Butner, Conway BGE, Camp, Camp Beale, Camp Elliott - East Elliott, and Camp Maxey) 

SWPG 

SAMPLE ID 

DATE SAMPLED 

SAMPLE TYPE 

M«tals - SW6010B/6020/7471A 

Al UMINUM 

ARSENIC 

f lHRr iMI I IM 

LEAD 

SELENIUM 

VANADIUM 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

m 
ZINC _ ! T 9 ^ 8 

BUTNER 

S A M P L E ID: 

DATE S A M P L E D : 

SAMPLE TYPE: 

Meta ls - SW601 OB/6020/7471 A 

AI I IMIN1IM 

ARSENIC 

CHROMIUM 

Units 

mg/kg 

mg/kg 
mg/kg 

COPPER mg/kg 

IRON m g / k g 

LEA: 

MANGANESE 

SELENIUM 

ZINC 

mg.kg 

ma'kg 

mg'kg 

mg/kg 

CONWAY 

SAMPLE 10: 

DATE SAMPLED: 

S A M P L E TYPE: 

MMals - SW6010B/6020/7471A 

ALUMINUM 

ANTIMONY 

CADMIUM 

CHROMIUM 

LEAD 

MERCURY 

SELENIUM 

VANADIUM 

ZINC 

Uni ts 

mg/kg 

ng/kg 

ng'kg 
Tig/kg 

ng.'ka 

r i ak i ; 

•ng/kg 

r ig/kg 

i ^ / k a | 

ECO SCR 

VAL 

MOST STRINGENT 

HEALTH CRITERIA ' 

_ _ _ _ | 
-o 

• L^H: 

0.30 

210 

4 00 

1600 

390 

78 

23000 

ECO SCR MOST STRINGENT 

VAL HEALTH CRITERIA' 

HJ 
3 

H NA 

76000 

0.39 

210 

2900 

23000 

• • ^ 400 

E 160° 
390 

^ • 2 H 

ECO SCR 

VAL 

^ ^ • « « ™ 

ro 

23000 

MOST STRINGENT 

HEALTH CRITERIA' 

31 

10 j u.dw 

• | 400 

• I 
•_ 

23 

390 

78 
23000 

MCS-SWPG-S1 

06/21/05 

SOIL 

3.7 

MCS-BUTNER-

S1 

07/26/05 

SOIL 

1.4 

0.51 J 

MCS-CONWAY-

S-01 

08/30/05 

SOIL 

0.76 J 

MCS-SWPG-S2 

06/21/05 

SOIL 

2.2 

MCS-BU 

S20 (F[ 

S I 

07/26 

SOI 

TNER-

) " 0 ( 

/OS 

L 

1.3 

MCS-CONWAY-

S-02 

08/30/05 

SOIL 

1.2 J 

B 

MCS-SWPG-S3 

06/21/05 

SOIL 

3.6 

M C S - B U 
S2 

07/26 

TNER-

05 

SOIL 

2.7 

M 0 0 0 

MCS-CONWAY-
S-03 

06/30/05 

SOIL 

MCS-SWPG-S4 MCS-SW 

06/21/05 06/21 

SOIL 

2.0 

PG-S5 

/05 

SOIL 

3.6 

33 

MCS-BUTNER- MCS-BUTNER-

S3 S3A 

07/26/05 07/26/05 

SOIL SOIL 

0.8 0.87 

MCS-CONWAY-

S-04 

08/30/05 

SOIL 

MCS-CONWAY-

S-15 ( F D " of S-

04) 

oeoo/05 
SOIL 

^ ^ ^ ^ ^ ^ " 
1.3 J 1.4 

41 42 

J 

0.31 0.33 

1.8 1.8 

21 at 

350 

MCS-SW 

06/21 

SOI 

PG-S6 

05 

L 

2.5 

MCS-BUTNER-

S4 

07/26/05 

SOIL 

u 

36000 

^ ^ ^ * 

MCS-CONWAY-

S-05 

08/30/05 

SOIL 

0.64 J 

94 

MCS-SWPG-S7 

06/21/05 

SOIL 

3.9 

38 

MCS-BUTNER-

S4A 

07/26/05 

SOIL 

2.7 

MCS-CONWAY-

S-06 

08/30/05 

SOIL 

| 
MCS-SWPG-S8 

06/21/05 

SOIL 

4.7 

48 

MCS-BUTNER-

S5 

07/28/05 

SOIL 

3.0 

MCS-CONWAY-

S-07 

08/30/05 

SOIL 

MCS-SWPG-

S9 

06/21/05 

SOIL 

2.7 

MCS-BUTNER 

88 

07/27/05 

SOIL 

2.3 J 

1700 J 

MCS-

CONWAY-S-

08 

08/30/05 

SOIL 

1 I 

MCS-SWPG-S10 MCS-SWPG-S11 

06/21/05 

SOIL 

3.6 

33 

MCS-BUTNER-

S7 

07/27/05 

SOI L 

1.7 

MCS-CONWAY-

S-09 

08/30/05 

SOIL 

1.00 J 

21 

0.16 

1.1 

J 

06/21/05 

SOIL 

2.3 

MCS-BUTNER-

S8 

07/27/05 

SOIL 

1.6 

MCS-CON 

10 

08/30/ 

WAY-S 

05 

son. 

MCS-SWF 

06/21 / 

G-S12 

05 

SOIL 

4.0 J 

MCS-BUTNER-

S9 

07/27/05 

SOIL 

2.3 

MCS-CONWAY-

S-11 

08/30/05 

SOIL 

I 
DUP3 ( F D " of 

S12) 

08/21/06 

SOIL 

3.4 

MCS-8UTNER-

S10 

07/27/05 

SOIL 

u 

MCS-SWPG-S13 

06/22/05 

SOIL 

2.7 

MCS-BUTNER-

S11 

07/27/05 

SOIL 

0.95 

0.58 J 

MCS-CONWAY-S- MCS-COI" 

12 8 - 1 ! 

08/30/05 

SOIL 

08/30* 

WAY-

1 

05 

SOIL 

1 
MCS-SWPG-S14 

06/22/05 

SOIL 

2.5 

MCS-BUTNER-

S12 

07/27/05 

SOIL 

1.4 

MCS-CONWAY-

S-14 

08/30/05 

SOIL 

MCS-SWPG-S15 

06/22/05 

BKG SOIL ' 

4 .2 | 

^̂ ^̂ n̂ 

MCS-BUTNER-

S13 

07/27/05 

B K G S O I L ' 

3.4 

42000 

8 0 

MCS-CONWAY-

S-BG 

08/30/05 

B K G S O I L ' 
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TABLE ES-3 
SUMMARY OF ANALYTICAL RESULTS EXCEEDING ENVIRONMENTAL CRITERIA FOR SOIL SAMPLES COLLECTED AT THE SIX FUDS (Former SWPG, Bulner, Conway BGE, Camp, Camp Beale, Camp Elliott - East Elliott, and Camp Maxey] 

BEALE 

SAMPLE 10 

DATE SAMPLED 

SAMPLE TYPE 

M M * - SW601 OB/6020/7471 A 

ARSENIC 

Uni t . 
ECO SCR 

VAL 

1 : 

MOST STRINGENT 

HEALTH CRITERIA' 

MCS-BEALE-S1 

05/24/05 

SOIL 

MCS-BEALE-S2 MCS-BEALE-S3 

05/24/05 

SOIL 

05/24/05 

SOIL 

^^—^^—^^—^^^^ 

MCS-BEALE-
S4 

05/24/06 

SOIL 

MCS-BEALES5 MCS-BEALE-S6 

05/24/06 

SOIL 

rata lOf 0.39 2.6 1.7 0 68 J M 1.5 

CHROMIUM mg/kg 

COBALT 

COPPER 

IRON 

LEAD 

MANGANESE 

N I C K E L 

SELENIUM 

VANADIUM 

ZINC 

ELLIOTT 

SAMPLE ID 

•ATE SAMPLED: 

mg/kg 

rata 

H 210 

900 

2900 

m g f o NA, 23000 4700C 

mgrkg 

mg/kg 

ir.q kg 

rata 

SAMPLE TYPE:; 

Metals - SW6060B/6020/7471A/7470A 

ALUMINUM 

ARSENIC 

BARIUM 

CHROMIUM 

L t A D 

MANGANESf 

SELENIUM 

Units 

mg/kg 

^m 

ECO sen 
VAL 

^^^^ •̂' 
mc/kg l 
mg'kg 1 
mg/kg 

mq/kg 

rata 
VANADi i l l / , „ . ;ku 

MAXEY 

SAMPLE ID: 

DATE SAMPLED: 

SAMPLE TYPE: 

Metals - SW601 OB/6020/7471 A 

ARSENIC 

BERYLLIUM 

CHROMIUM 

MANGANESE 

SELENIUM 

VANADIUM 

Units 

^M-

ECOSCR 

VAL 

^ ^ ^ ^ 
mg/kg 
ng/kg 

m g * g 

ratal 

mg'kg | 

l ^ f 

• '".' 'k9 1 ^m 

.19000 

400 
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TABLE ES-4 
SUMMARY OF ANALYTICAL RESULTS EXCEEDING ENVIRONMENTAL CRITERIA FOR AQUEOUS SAMPLES COLLECTED FROM THE SIX FUDS (Former SWPG, Camp Butner, Conway BGR. Camp Beale. Camp Ellioll - East Elliott, and Camp Maxey) 
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TABLE ES-5 
SUMMARY OF COMPARISON OF CRITERIA AND BACKGROUND DATA TO SAMPLE POPULATION PARAMETERS SOIL RESULTS FOR SIX FUDS 
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TABLE ES-6 
SUMMARY OF COMPARISON OF CRITERIA AND BACKGROUND TO SAMPLE POPULATION PARAMETERS FOR AQUEOUS SAMPLE RESULTS - SIX FUDS 
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GENERAL 
INTRODUCTION 

1.1. PROJECT AUTHORIZATION 

Parsons received Contract No. W912DY-04-D-0005, Delivery Order No. 0004, from the 
United States Army Engineering and Support Center, Huntsville (USAESCH) to conduct 
munitions constituents (MC) sampling, analysis, and evaluation on World War (WW)I or WWII-
era Formerly Used Defense Sites (FUDS) (See Statement of Work - Appendix A). 

1.2. PURPOSE AND SCOPE 

1.2.1 The purpose of this task order (TO) is to collect, sample, analyze, and evaluate 
soil and surface water samples from six WWI or WWII-era FUDS to characterize the presence 
and concentration of MCs. In addition, at the request of the U.S. Army Corps of Engineers 
(USACE) District, Arkansas, groundwater samples were to be collected, analyzed for explosives 
only, and evaluated from private wells at the former Southwestern Proving Ground (SWPG). 
The sampling work is being conducted to enable identification of areas with strong potential for 
MC contamination, to determine MC concentrations at these locations, and to reduce the overall 
size of areas that would otherwise be classified as suspect for MC contamination. The intended 
use is to aid in programmatic decision-making such as scoping MC studies at FUDS. 

1.2.2 The work plan (WP) (Parsons 2005) identified the six sites where the work 
required under the TO was performed. It described the goals, methods, and procedures that will 
be used for sampling activities, data analysis, and evaluation. Finally, it identified the personnel 
who will document and evaluate the results and prepare a report. 

1.2.3. The six FUDS sites selected for this study are located in regions across the 
continental U.S. that provide a variety in operations, site-specific physiographic and 
environmental conditions (topography, geology, soil, hydrology, and climate), and use of 
munitions and explosives of concern (MEC) from WWI to WWII. The sites are: 

• Former Southwestern Proving Ground (SWPG), located in Hope, Arkansas; 

• Former Camp Butner located near Durham, North Carolina; 

• Former Conway Bombing and Gunnery Range (BGR) located in Conway, South 
Carolina; 

• Former Camp Beale, located near Sacramento, California; 

• Former Camp Elliott, located near San Diego, California; and 

• Former Camp Maxey, located near Paris, Texas. 

1.2.4 This MC sampling, analyses, and evaluation study was initiated by the USACE 
Ordnance and Explosives Innovative Technology Program in support to the Military Munitions 
Response Program (MMRP). For this study, the primary tasks conducted at the six FUDS sites 
include: 

• Task 1 - Work Plan Preparation 

• Task 2 - Site-Specific Sampling 

• Task 3 - Chemical Analysis 
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1.2.5 A final task, Task 4 - Final Report, is presented in this deliverable. 

1.3. PROJECT TEAM 

Several organizations are directly involved in this project. Figure 1-1 is a project 
organization chart showing key personnel and project organization details. Table 1-1 lists key 
technical contacts. The project team consists of the USAESCH, Parsons, and Severn Trent 
Laboratories (STL), and includes several USACE Districts (responsible for the six FUDS) 
involved in the capacity of stakeholders. The roles of these team members are described below. 

1.3.1 U. S. Army Corps of Engineers, Huntsville Center 

1.3.1.1 USAESCH is the implementing agency for the execution of this project and 
provided technical expertise for MMRP activities. USAESCH responsibilities included 
procurement of contractor services, direction of the MC study, and coordination of deliverables. 

1.3.1.2 As project manager, USAESCH is also responsible for controlling the budget and 
schedule. 

1.3.2 Parsons 

Parsons is the prime contractor to USAESCH and provided overall engineering support 
and services for the MC study. Parsons performed the activities detailed in the SOW 
(Appendix A), including conducting the sampling work and providing the MEC safety and 
quality control (QC). Parsons responsibility also included control of the project schedule and 
budget. 

1.3.3 Severn Trent Laboratories 

Chemical analytical services on this project were provided by Severn Trent Laboratories. 
STL Burlington, Vermont, performed the USCS soil classification test, and STL Denver, 
Colorado, performed all other analysis stated in the Sampling and Analysis Plan (SAP) (Parsons 
2005). Specifically, STL performed chemical analysis on samples collected from each of the six 
FUDS and provided results to Parsons for validation. Results were provided in accordance with 
requirements in the SOW. 

1.3.4 Environmental Chemistry Branch Laboratory 

Environmental Chemistry Branch Laboratory (ECBL) is the quality assurance (QA) 
laboratory and the primary laboratory for perchlorate analysis. ECBL performed analyses on all 
QA samples except for perchlorate QA samples. ECBL also performed metals analyses on the 
Cold Region Research Engineering Laboratory (CRREL) side-by-side field samples. 

1.3.5 U.S. Army Corps of Engineers, (Districts of Interest) 

The districts involved in this study operated as stakeholders, and are in control of FUDS-
related work at the six FUDS selected (Figure 1-1). The districts made necessary arrangements 
to obtain rights-of-entry to properties in the investigation areas and coordinated with State and 
local regulatory agencies as warranted. 
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Figure 1-1 
Organizational Structure for 

Munitions Constituents Sampling, Analysis, and Evaluation 

CRREL Independent Technical 
Reviewers 

Thomas Jenkins, Ph.D. and Alan Hewitt 

ECU Laboratory 
Laura Percifield 

P A R S O N S 

Health & Safety Officer 

Ed Grunwald, C.l.H. 

USAESCH 
Project Manager 
Roger Young, P.G. 

USAESCH 
Technical Manager 

Deborah Walker, 
R.H.S.P, C.H.M.M. 

PARSONS 
Project Manager 

Ola A. Awosika, P.G., R.E.M. 

PARSONS 

Technical Director 

Chunhua Liu, Ph.D. 

COE Districts 
Camp Butner — John Baden, III 
Southwestern Proving Ground 

Max Frauenthal 
Conway BGR - Ron Nesbit 
Camp Maxey — Dwayne Ford 
Camp Beale - Tim Crummett 
East Elliot - Lloyd Godard 

P A R S O N S 

QC Manager 

Neil Feist 

PARSONS 

Project Chemist 

Tammy Chang 

PARSONS 

Field Team Leader/SM/SSHO 
John Ledbetter, P.G. 

(Competent Person/Equivalent) 

STL 
Project Manager/ 

POC 
Debra Henderer 
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1.3.6 Cold Region Research Engineering Laboratory 

CRREL's involvement in this project was in the capacity of technical review. The lab also 
conducted a side-by-side field sampling event along with Parsons at Camp Burner and performed 
explosives analyses on those samples. 

1.4. FINAL REPORT ORGANIZATION 

This Final Report, in this case the Munitions Constituents Sampling, Analyses, and 
Evaluation Report, has been developed in accordance with requirements for the SOW for this 
delivery order and at a minimum, specifically addresses the following: 

• Description of the FUDS, including historical military and non-military uses and 
physical setting. 

• Description, Setting, and Photographs of each sample collected. 

• Analytical Results of Field Samples. 

• Analytical Results of QC Samples. 

• Maps showing sample locations and potential MC sources. 

• Evaluation and summary. 

• Chemical Data Final Report requirements as stated in DID MR-005-10. 

This report is organized to provide each of the required report components in the SOW, in 
accordance with requirements of MR-030 and MR-005-01 (USACE requirements for Final 
Report under MMRP contract). Each component of these requirements is included or 
incorporated into sections and appendices outlined in Table 1-1. The report has been organized 
to provide a stand-alone coverage of the work performed and the results on a site by site basis. 
This is done to enable distribution of each FUDS results to the districts concerned and/or 
interested regulatory agencies. Information and site history critical to this study were extracted 
from the final Work Plan (Parsons 2005) which provides details on historical information and 
previous investigations for each site. 

Table 1-1 
Content of the Site Specific MC Sampling, Analysis, and Evaluation Report 

Section Title 

| Introduction (including Site Description and History) 

Discussion - (including Sampling Effort, Analytical Results & 
Evaluation of Results) 

Documentation (all submittals) 
Attachment A - Maps/Figures 
Attachment B - DQCRs 
Attachment C - Field Logs 
Attachment D - Safety Log 
Attachment E - Photographs 
Attachment F - Chain of Custody 
Attachment G - Data validation Report 

Tests 

Summary 

Section Number 

Section 1 j 

Section 2 

Section 3 

Section 4 

Section 5 
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Conclusion 
References 

Statement of Work 
Data Validation Report * 

Laboratory Data Results/Forms and Packages* 

Chemical Data Final report * 

QA Results 

CQAR (Chemical QA report) 

Side by Side Results 

Comparison of Sampling and Sample Processing 
Techniques for a Formerly Used Defense Site 

Section 6 | 

Section 7 

Appendix A 

Appendix B 

Appendix C 

Appendix D 

Appendix E 

Appendix F 

Appendix G 

Appendix H 

* For all FUDS sampled. 

1.5. KEY TECHNICAL CONTACTS 

Table 1.2 lists key technical contacts for this project. 

Table 1-2 Key Technical Contacts 

Organization Namo Telephone/FAX 

U.S. Army Engineer Center 
Huntsville 
CEHNC-ED-SY-T 
4820 University Square 
Huntsville, AL 35816-1822 

U.S. Army Engineer Center 
Huntsville 
CEHNC-OE-CX 
4820 University Square 
Huntsville, AL 35816-1822 

Parsons 
10521 Rosehaven Street 
Fairfax, VA 22030 

Parsons 
150 Federal Street 
Boston, MA 

Parsons 
8000 Central Park Drive, Suite 200 
Austin, TX 78754 

Severn Trent Laboratories 
Denver 

Mr. Roger Young 
Project Manager 

Ms. Deborah Walker 
Technical Manager 

Mr. Ola Awosika 
Project Manager 

Ms. Chunhua Liu (Ph.D.) 
Technical Director 

Ms. Tammy Chang 
Project Chemist 

Mrs. Debra Henderer 
Project Manager 

(256)895-1628 
(256) 895-1378 (FAX) 

(256)895-1796 
(256) 722-8709 (FAX) 
Mobile- 256-503-4766 

(703)352-7184 
(703) 591-1305 (FAX) 

(617)457-7867 
(617) 457-7888 (FAX) 

(512)719-6092 
(512) 719-6099 (FAX) 

(303)736-0134 
(303)431 7171 (FAX) 
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ACRONYMS AND ABBREVIATIONS 
2ADNT 2-amino-4,6-dinitrotoluene 

4ADNT 4-amino-2-6-dinitrotoluene 

2,6-DNT 2,6-dinitrotoluene 

°F degrees Fahrenheit 

AP ammonium picrate 

ASR Archives Search Report 

bgs below ground surface 

BIP blown in place 

btoc below top of casing 

CESPK Corps of Engineers Sacramento District 

CLP contract laboratory program 

COC chain of custody 

CQAR Chemical Quality Assurance Report 

DNB 1,3-dinitrobenzene 

DQCR Daily Quality Control Report 

DQO Data quality objective 

ECBL Environmental Chemistry Branch Laboratory 

EE/CA Engineering Evaluation/Cost Analysis 

ESE Environmental Science and Engineering 

ESV ecological screening value 

FUDS Formerly Used Defense Sites 

GW Groundwater 

HE high explosives 

HMX octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 

lbs Pound 

MC munitions constituent 

MEC Munitions and Explosives Of Concern 

MDL method detection limit 
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MCS munitions constituents sampling 

MS/MSD matrix spike/matrix spike duplicate 

MSHC most stringent human health criteria 
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OOU ordnance operable unit 

NC Nitrocellulose 

NG nitroglycerine 
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statement of work 

Severn Trent Laboratories 
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target analyte list 
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United States Army Engineering and Support Center, 
Huntsville 
work plan 

world war 

micrograms per liter 

Milliseconds/centimeter 
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SECTION 1 
INTRODUCTION 

1.1 PROJECT AUTHORIZATION 

Parsons received Contract No. W912DY-04-D-0005, Delivery Order No. 0004, from the 
United States Army Engineering and Support Center, Huntsville (USAESCH) to conduct 
munitions constituents (MC) sampling, analysis, and evaluation on World War (WW)I or WWII-
era formerly used defense site (FUDS) (see Statement of Work [SOW] - Appendix A). Please 
note that the appendices referenced throughout this Munitions Constituent Sampling (MCS) 
Report are common to each MCS Report and are presented at the end of the volume containing 
the six MCS Reports. 

1.2 PURPOSE AND SCOPE 

1.2.1 The purpose of this task order (TO) is to collect, sample, analyze, and evaluate 
soil and surface water samples from six WWI or WWII-era FUDS to characterize the presence 
and concentration of MCs. In addition, at the request of the U.S. Army Corps of Engineers 
(USACE) District, Arkansas, groundwater samples were to be collected, analyzed for explosives 
only, and evaluated from private wells at the former Southwestern Proving Ground (SWPG) in 
Hope, Arkansas. The sampling work was conducted to enable identification of areas with strong 
potential for MC contamination; to determine MC concentrations at these locations; and to 
reduce the overall size of areas that would otherwise be classified as suspect for MC 
contamination. The intended use of the sampling results is to aid in programmatic decision
making such as scoping MC studies at FUDS. 

1.2.2 The work plan (WP) (Parsons 2005) identifies the six sites where the work 
required under the TO was performed. It describes the goals, methods, and procedures used for 
sampling activities, data analysis, and evaluation. 

1.2.3 The criteria used to evaluate results were provided in the SOW for this study and 
are some of the most commonly applied human health screening criteria, along with some 
potentially applied ecological criteria that were used to evaluate all the six FUDS on the same 
basis. USAESCH designed the study around the most likely worst-case regulatory standards 
likely to be applied to FUDS. The values provided in the SOW were based on this design. For 
soil, the most stringent criteria based on direct contact (residential or industrial land use) were 
selected from an analysis of Region III Risk Based Concentrations (RBCs), Region VI Soil 
Screening Levels (SSLs), and Region IX Preliminary Remediation Goals (PRG). For surface 
water, the most stringent criteria were selected from an analysis of tap water criteria from 
Region III RBCs, Region IX PRGs, and Region VI SSLs; federal drinking water standards; and 
federal ambient water quality criteria. The Corps of Engineers Sacramento District (CESPK) 
provided some ecological criteria which were added as an additional benchmark. Where 
background levels for metals are available for the sites selected based on this study, the levels 
were used to evaluate the data and are part of the benchmark analysis. A detail listing of these 
criteria and how the most stringent human health criteria (MSHC) and ecological screening 
values (ESV) were derived is presented in Section 4 of this report. Discussions on comparison 
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of results from analysis for explosives and metal constituents with screening criteria are provided 
in Section 2 of this report. 

1.3 SITE LOCATION AND DESCRIPTION 

1.3.1 The former SWPG located (see Figure 1-1 in Attachment A [at the end of 
Section 3 of this report]), is one of the six FUDS sites selected for this study. The process 
leading to the selection of this site is described in the Field Investigation Plan, provided in 
Section 3 of the WP. 

1.3.2 The specific areas of concern are those with significant munitions and explosives 
of concern (MEC) attributes with strong potential for triggering munitions response actions. The 
MEC attributes from which the selection process is based are derived directly from operations 
involving the use or destruction of MEC and include the following: 

• Low Order Detonation / Exposed Explosives Locations - where ordnance detonation was 
incomplete and resulted in exposed explosives and where ordnance did not function 
(detonate) as designed. 

• Firing Points - areas with known heavy use as firing positions for projectiles. 

• Impact Areas - areas with significant evidence of detonation (e.g., multiple bomb impact 
craters). 

• Ordnance Burn / Ordnance Detonation (OB/OD) locations - specific locations used for 
disposal of ordnance and hazardous explosives items, either by burning or detonation. 

• Blown-in-Place (BIP) locations - locations at which MEC items that were not acceptable 
to move were destroyed. 

• Bomb target areas with known/confirmed heavy use of MEC. 

1.3.3 Of these, the former SWPG was selected to meet the requirement for impact and 
bomb target areas. The following sections provide a full description of the location and 
description of the former SWPG. Additional details on history, discussion of MECs used at this 
site, and physiographic and environmental conditions are included in the WP for this project. 

1.4 SITE DESCRIPTION AND HISTORY 

1.4.1 The former SWPG facility consists of 50,078 acres located 2 miles north of Hope, 
Arkansas, in Hempstead County. It was approximately 5 miles wide (east-west) by 19 miles 
long (north-south). Figure 1-1 in Attachment A of Section 3 shows the location of the former 
facility. Major activity areas include the Firing Line/Administrative Area, the Impact 
Area/Danger Zone located downrange from the firing lines, the airport that supported aircraft 
ordnance testing, and the buffer zone that surrounded the Impact Area/Danger Zone. 

1.4.2 As derived from the supplemental engineering evaluation/cost analysis (EE/CA) 
(Parsons 2003), in June 1941, the City of Hope, Arkansas, was notified that an area north of 
Hope had been chosen as the site for a U.S. Army proving ground. Construction began in 
August 1941, and in January 1942, the first artillery round was fired. Aircraft staged at the 
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proving ground airport delivered aerial ordnance to impact areas on the north end of the proving 
ground. Following the end of WWII, operations ceased and the facility was closed. 

1.4.3 Beginning in 1946 and ending in 1949, 47,962 acres of the former facility were 
transferred to the War Assets Administration. The transferred land was then sold to various 
individuals after being visually inspected for the presence of ordnance explosives (OE). Much of 
the land contained a restrictive clause limiting the land use to "surface use only" when it was 
sold. The remaining 2,115 acres of the facility remained under the control of the War 
Department/Department of the Army until 1958. That acreage was determined to be extremely 
contaminated with OE and was not considered for cleanup because of the high estimated cost 
compared to the value of the land. On January 18, 1958, this remaining acreage was transferred 
to the General Services Administration as excess. On January 18,1960, the acreage was 
conveyed to the Arkansas Game and Fish Commission by a quit claim deed with a reverter 
clause that stipulated "surface use only." Those 2,115 acres are now being used as a wildlife 
management area operated by the State of Arkansas. Today, the U.S. Government owns no part 
of the former facility. 

1.5 PREVIOUS INVESTIGATIONS 

1.5.1 Between 1947 and 1949, a majority of the former facility range was visually 
inspected and cleared of surface contamination. A preliminary site investigation (SI) was 
conducted in 1989 by the US ACE, Forth Worth District, to evaluate ordnance contamination of 
groundwater at a location within the former facility. Water samples were obtained from a well 
located on a property 5 miles south of McCaskill, Arkansas. Samples were tested for the 
explosives TNT, RDX, HMX, tetryl, and 24DNT. The only contaminant registering above an 
acceptable level for drinking water was RDX, which measured 280 micrograms per liter (u.g/L), 
exceeding the established limit of 35 ug/L. The Archives Search Report (ASR) contains a copy 
of this investigative report (US ACE 1993). 

1.5.2 In 1992, the US ACE, Little Rock District, conducted a preliminary assessment of 
the former facility which included an ordnance risk assessment in accordance with Army 
guidance. In 1993, an archives search was conducted by the US ACE, Rock Island District. In 
1994, Environmental Science and Engineering (ESE) conducted a site prioritization to collect 
additional information regarding the site history, determine the current status of population and 
land use, assess ordnance contamination at the site, recommend time-critical removal action, and 
define the sampling areas that would be investigated for non-time-critical removal action areas 
during the EE/CA process. The prioritization effort was documented in the Site Prioritization 
Report (ESE 1994). 

1.5.3 Under contract with the USAESCH, ESE conducted an EE/CA to characterize OE 
contamination of the former SWPG and identify and evaluate alternatives for reducing the risk to 
public safety. On the basis of the EE/CA (ESE 1997), five ordnance operable units (OOU) were 
identified within the former SWPG with regard to source, nature, and extent of MEC. The 
identities of these OOUs are provided below: 

• OOU-1 Airport/Building Area; 

• OOU-2 Wild Life Management Area; 

• OOU-3 Short Distance Impact Area; 
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• OOU-4 Long Distance Artillery Range; and 

• OOU-5 Bombing Range. 

1.5.4 Of these OOUs, OOU-5 contains the area of interest selected for this study. The 
site was selected on the basis of being the most suitable partly due to MEC findings in the area 
and ongoing study to characterize MEC contamination in the area. 

1.6 MUNITIONS AND EXPLOSIVES OF CONCERN 

1.6.1 OOU-5 includes the historical Main Bombing Range, the Old Dry Target Lake 
Range, and other nearby portions of the Impact Area (Figure 2-1 in Attachment A of Section 3). 
OOU-5 encompasses an area of 3,335 acres. The Main Bombing Range portion of the OOU was 
used extensively for training and testing associated with conventional aerial bombing. Bombs as 
large as 500 pounds (lbs) each were reportedly dropped in this area, and the area is heavily 
cratered, which suggests that many of the bombs were filled with high explosives (HE). Land 
within OOU-5 is privately owned. The unit contains approximately 30 separate land parcels. 
During the clearing action from 1947 through 1949, the area was determined to contain ordnance 
and was sold to private individuals with "surface use only" deed restrictions. 

1.6.2 Approximately 9 acres, which represents 0.26 percent of the total acreage of the 
unit, were surveyed during the EE/CA investigation at the OOU-5 unit. A total of 
2,300 anomalies were identified from the geophysical data, and 39 percent or 895 anomalies 
were intrusively investigated. Sampling conducted during the EE/CA field investigation 
recovered the following ordnance: 

• One fuzed HE-filled 20-lb fragment bomb; 

• One unfuzed and unfilled 20-lb fragment bomb; 

• Six fuzed HE-filled 4.5-inch rockets; and 

• One bomb burster tube. 

1.6.3 The Old Dry Target Lake Range is the specific area within OOU-5 where soil 
sampling work would be performed at this FUDS (Figure 2-1, Attachment A of Section 3). This 
site was selected to fulfill the requirement for an impact area with significant evidence of 
detonation and high potential for presence of MCs. Removal actions implemented at OOU-5 
since the 1997 Final EE/CA Report included partial clearance of ordnance in the Old Dry Target 
Lake Range. A total of 80 acres in the EE/CA Priority 2 area were cleared to depths ranging 
from surface to 4 feet below ground surface (bgs). Two, 200 by 200 foot grids (1.84 acres) were 
cleared of ordnance to 4 feet bgs. Approximately 16 acres were cleared of ordnance to 2 feet 
bgs, and the remaining 62 acres were cleared of ordnance on the surface only. A total of 
34 ordnance items were recovered at the Old Dry Target Lake Range (Table 1.1). The most 
prevalent ordnance items identified were 4.5-inch rocket warheads. Three 20-lb fragmentation 
bombs (one HE filled and fuzed) were also recovered. The density of UXO items encountered in 
the Old Dry Target Lake Range removal area was 0.4 UXO per acre (34 UXO items identified in 
80 acres). An extensive number of craters are located in this range, and live rockets were found 
at the Old Dry Target Lake Range. 

1.6.4 An open hand-dug well (OHDW), 20 inches in diameter and approximately 
20 feet deep, is located at SWPG on property owned by Carolyn McFagen and managed by John 
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Prescott of McCaskill, Arkansas (See Figure 2-1, Attachment A of Section 3). The well is on 
property leased to a hunting club for recreational use. In June 1988, explosives solids in the 
shape of bricks were discovered while cleaning the well. The emergency ordnance disposal team 
from Fort Hood, Texas was summoned to arrange for disposition of these explosives solids. 
Upon further inspection, the team found more TNT solids in the well. The explosives were 
reportedly packaged in 3-lb bricks. A total of approximately 9 lbs of TNT solids were recovered 
from the well bottom. In 1989, as part of a preliminary SI, an investigation of the groundwater 
penetrated by this well revealed that the only explosives constituent present above drinking water 
standard of 35 ug/L was RDX, at a concentration of 280 ug/L. Groundwater samples will be 
collected for explosives analysis from this well as part of this MC study. 

Table 1 -1 Items Recovered from Removal Action at OOU-5, Old Dry Target 
Lake Range, SWPG 

. . _ „ .. _, . . , Number 
MEC Items Description ! , . 

4.5-inch Rocket Warhead 

4.5-inch Rocket Warhead w/booster 

4.5-inch Rocket Warhead w/booster and fuze 

20-lb Fragmentation Bomb 

19 

10 

4 

1 

Filler Details 

5.14 lb TNT - 7.7841 lb Propellant 

5.14 lb TNT - 7.7841 lb Propellant 

5.14 lb TNT - 7.7841 lb Propellant 

2.7 lb TNT 

1.7 TOPOGRAPHY 

The SWPG area is generally characterized by gently rolling, partially wooded terrain with 
local topographic relief measured in the tens of feet between hilltops and stream bottoms. The 
northern and southern portions of the site have moderate relief with dendritic-type drainage 
patterns. The central portion near the Middle and South Forks of Ozan Creek is relatively flat. 

1.8 CLIMATE 

1.8.1 The former SWPG is typified by long, hot summers due to moist, tropical air from 
the Gulf of Mexico. The average summer temperature is 80 degrees Fahrenheit (°F), with an 
average daily maximum temperature of 91 °F. Winters are cool and short, with rare cold waves 
occurring for a period of 1 or 2 days. The average temperature in winter is 44°F, and the average 
daily minimum temperature is 32°F. The final freeze in spring can be expected by late March or 
early April, with the first freezing temperatures of the fall/winter occurring in late October or 
early November. These temperatures allow for a growing season of approximately 230 days. 

1.8.2 Precipitation is moderately heavy throughout the year, and prolonged droughts 
have been rare. Summer precipitation, mainly afternoon thundershowers, is adequate for all 
crops. Of the approximately 51 inches of total annual precipitation, 28 inches (54 percent) 
usually fall in April through September, with April and May having the highest averages. The 
average seasonal snowfall is 2 inches, with over 50 percent of this snowfall occurring in January. 
The greatest recorded snow depth at any one time was 7 inches. 
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1.9 GEOLOGY/SOIL 

1.9.1 Geology - The former SWPG is located within the West Gulf Coastal Plain 
province. In the West Gulf Coastal Plain, the stratigraphic section is composed of chalk, clay, 
conglomerate, lignite, marl, and sandstone ranging in age from Cretaceous to Quaternary. The 
sediments of the West Gulf Coastal Plain are poorly cemented. A regional dip of 1 to 5 degrees 
to the south and southeast is typical of the exposed strata. In some areas of the West Gulf 
Coastal Plain, broad anticlines and synclines are superimposed upon the regional dip 
(US ACE 1993). 

1.9.2 Soil - Soil in the region is typically deep, fine sandy loam, moderately permeable, 
and gently sloping. The Blackland Prairie soil of Arkansas is also present in the region in limited 
areas. These soil types are typically deep, medium textured, very slowly drained, nearly level, 
and have silt clay loam subsoil with fragipans. Soil types at this site vary considerably and have 
been classified into six general classes for this report. Of these, the Group IV and Group V soil 
is likely present at the Old Dry Target Lake and has the following characteristics. 

• Group IV—Soil in this group is characterized by Sumter clay, which in most cases is an 
eroded phase of Houston clay. All dark surface covering has been removed, leaving the 
highly calcareous marl or chalk exposed on the surface. This soil is adapted only to 
permanent grasses. It usually occurs on steep to strongly rolling topography and is 
adjacent to and south of the Ozan Creek bottoms. 

• Group V—Soil in this group consists of Norfolk fine sand. This soil occurs onsite as 
loose, unconsolidated sand to over 10 ftbgs. Drainage is extreme in this soil, and it is 
affected by summer drought. Although this soil group is suited for production of 
watermelon crops, it is especially adapted in this area to pine tree production. 

1.9.3 The ASR contains a more complete discussion of the soil and geology at the 
former SWPG facility. Maps depicting the location of these soil types are contained in the 
Archive Search Report (USACE 1993). 

1.10 HYDROLOGY/SURFACE WATER 

1.10.1 The Red River is located southwest of the former SWPG. The northern and 
central areas of the site are drained by Ozan Creek. Drainage from Ozan Creek discharges north 
and east to Hickory Creek and in turn to the Little Missouri River. Bayou Bodcau, which 
eventually converges with the Red River in Louisiana, drains the southern region of the site. The 
Middle and South Forks of the Ozan Creek have been significantly channelized. The study area 
drains into two main watercourses: the Ouachita River and the Red River. Ozan Creek, located 
in the northern and central areas of the former facility, is a major tributary of the Ouachita River. 
Ozan Creek drains north and east into Hickory Creek and the Little Missouri River, then into the 
Ouachita River. The extreme southern portions of the site are drained to the south and west by 
Terre Rouge Creek, and some minor tributaries into Bayou Bodcau, which drains into the Red 
River in Louisiana. 

1.10.2 Groundwater within the site occurs primarily in the Quaternary Age deposits, 
which meets most of the irrigation demands in the area. The surface water supply in the area is 
good, and the Ozan Creek flows year round. Additionally, many farmers have constructed farm 
ponds that supply water for livestock (U.S. Department of Agriculture 1981). 
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1.10.3 Available information on the OHDW on the former SWPG site indicates that 
water in the well is normally at or near the ground surface during wet periods, and near the 
bottom of the well during dry periods. The well was used for water supply for agricultural 
purposes, primarily for pesticide spraying. The well was constructed in Quaternary age terrace 
deposits bordering the Ozan River valley. Blue marl-like materials were observed when cleaning 
the well bottom during the 1989 preliminary SI. On the basis of site geology, the well is likely 
perched on flows along the top of the relatively impervious marl bedrock. 
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SECTION 2 
DISCUSSION 

2.1 SAMPLING EFFORT, ANALYTICAL RESULTS, AND EVALUATION 

2.1.1 Sampling Effort 

2.1.1.1 The sampling effort was accomplished by a project team with project planning 
and sampling experience. Working in unison with USAESCH, Parsons developed a WP that 
provided a working approach designed to ensure the objectives of this MC study are met. To 
accomplish the objectives and to ensure accuracy and precision of the sampling and data 
collection effort, Parsons staff performed the field sampling work. Parsons retained the services 
of Severn Trent Laboratories (STL), to perform chemical analysis on samples collected as the 
primary lab. Environmental Chemical Branch Laboratories (ECBL), Omaha, Nebraska, is the 
secondary lab which performed analyses with quality assurance (QA) split samples. Figure 2-1 
in Attachment A of Section 3, shows the location where soil samples were collected, and 
Figure 2-2 in Attachment A of Section 3, depicts surface water and groundwater sampling 
locations. 

2.1.1.2 On June 20,2005, the Parsons sampling crew, composed of a UXO escort 
(Phil Clark), a field team leader (Eric North), and a project geologist (Kathy Sokolic), arrived at 
the former SWPG to meet with the Little Rock, Arkansas District Point of Contact (POC), 
Mr. Max Frauenthal, and USAESCH Project Technical Manager, Mrs. Deborah Walker, prior to 
start up of sampling work at the site. Mrs. Walker was onsite for the duration of the sampling 
work at SWPG to perform a QA audit of the field work on behalf of USAESCH. Mr. Frauenthal 
assisted in coordinating sampling work schedule with private property owners and to verify 
location of the sampling sites. A safety briefing was conducted by Eric North, Parsons Field 
Team Leader and the designated competent persons equivalent to familiarize the team with 
safety issues and potential hazards at the site. Parsons inspected and performed functional test 
on the Schonstedt and global positioning system (GPS) equipment. The GPS unit had some 
problems functioning as designed. After a brief trouble- shooting, the GPS unit was temporarily 
set aside to proceed with groundwater sampling work. The team decided to postpone locating 
soil sampling points until the next day to allow time to repair the GPS unit, and proceeded to 
collect groundwater (GW) samples. 

2.1.1.3 Groundwater Sampling - The UXO Technician conducted an avoidance survey 
for anomalies before sampling activities commenced in the work area. On June 20, 2005, GW 
samples were collected at the OHDW (MCS-SWPG-GWl and MCS-SWPG-GW2), at Mr. 
Wesley Young Sr.'s property (MCS-SWPG-GW3), and at Mrs. Wilson's property 
(MCS-SWPG-GW4). On June 21,2005, a GW sample was collected at and Mr. Knoll's 
property (MCS-SWPG-GW-5) and at Mr. Skaggs' property (MCS-SWPG-GW6). Water level 
was at 9.12 feet below top of casing (btoc) and well total depth was at 22.70 feet btoc. The 
OHDW was sampled by bailer; other samples were collected directly from a water hose. Two 
samples were collected from the OHDW at the request of Mr. Frauenthal and concurrence by 
Mrs. Walker; one from the top of water column (MCS-SWPG-GWl), and one from bottom 
(MCS-SWPG-GW2) of the well. The well at Mr. Young's property is interpreted as being 
hydraulically upgradient of the site and therefore may serve in that capacity. A blind field 
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duplicate sample (DUP1), a QA split sample (MCS-SWPG-GW3-QA), and a set of matrix spike 
and matrix spike duplicate (MS/MSD) samples were collected at Mr. Young's property. 
Notably, required preservatives were added to the sample containers from the laboratory prior to 
shipping to the site for the sampling effort. During the sample collection effort at each property, 
water quality measurements for pH, conductivity, turbidity, and temperature were collected. 
Sample labels were then completed, checked, and secured on each sample container. All 
required sampling information and data were recorded in the project field log and the chain of 
custody (COC) form. The samples were preserved with ice in a cooler for future shipment. 
Groundwater sampling locations are shown on Figure 2-2, Attachment A of Section 3. 

2.1.1.4 Surface Water Sampling - On June 21, 2005, field work reconvened at the site. A 
safety briefing was given by Phil Clark. The crew then proceeded to locate surface water 
sampling locations. The UXO Technician conducted an avoidance survey for anomalies before 
any type of activities commenced in the work area, including foot and vehicular traffic. Two 
surface water samples (MCS-SWPG-SW1 and MCS-SWPG-SW2) were collected from an area 
considered to be downstream of the site. A blind field duplicate (DUP2), a set of MS/MSD 
samples, and a QA sample were also collected at MCS-SWPG-SW2. Also, Parsons collected a 
surface water sample (MCS-SWPG-SW3) from an area located upstream of the site with the 
potential of being a background sample. Water quality measurements for pH, conductivity, 
turbidity, and temperature were collected at each of the GW and surface water sampling 
locations. Sample labels were completed and checked and secured on each sample container. 
All required sampling information and data were recorded in the project field log and the COC 
form. The samples were preserved with ice in a cooler. The surface water sampling locations 
are depicted on Figure 2-2 in Attachment A of Section 3. 

2.1.1.5 Surface water samples were collected from the stream at the Old Dry Target Lake 
at locations most likely to receive runoff from the impact area and only in proximity to areas 
where contamination was most expected. The location of choice had minimal flow and/or 
disturbance to enable collection of samples free of suspended materials. At each sampling 
location, the sampler wore a pair of clean disposable nitrile gloves to collect each sample. 
Sample containers requiring preservatives were filled with the required volume of preservative 
by the laboratory before being shipped to the field; therefore, no preservatives were added in the 
field. The samples were collected starting from downstream location to upstream location. The 
surface water samples were collected at each location using a clean disposable beaker. The 
beaker was then used to fill the sample containers. The sample containers were labeled, sealed, 
and placed on ice. 

2.1.1.6 Soil Sampling - The field crew got the GPS unit working after lunch and began 
acquiring surface soil sampling locations. A review of site conditions indicated access into the 
intended sampling areas would be difficult because of heavy vegetation cover. Parsons team 
members then performed reconnaissance of the areas designated for soil sampling. When on 
foot, anomaly avoidance was performed enroute to each location and during egress from each 
area inspected. Each sampling location was reacquired using the Pro XRS GPS unit. Plastic 
flags were placed at each location and along paths leading to each location to use as guide. Soil 
samples were collected at 15 required sampling locations. A blind field duplicate sample 
(DUP3), a QA split sample, and a set of MS/MSD samples were collected at MCS-SWPG-S12. 
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2.1.1.7 The final soil sampling locations are depicted in Figure 2-1 in Attachment A of 
Section 3 of this report. Sampling personnel wore clean disposable nitrile gloves to collect 
samples at each sampling location. An approximation of a 2-foot grid was made over each 
sampling location and soil was collected from the corners (from four discrete locations) of the 
grid using a stainless steel scoop from a depth of 0 to 6 inches bgs and then transferred into a 
stainless steel bowl. On a number of occasions plastic bowls were used in place of stainless steel 
bowls because of scarcity of stainless steel bowls locally. The soil was then thoroughly 
homogenized and, using the cut and quartering technique, filled into sample containers. The 
sample containers were labeled, sealed, and placed on ice in a cooler. Each soil sampling 
location was then restored by backfilling each hole with the unused soil removed from the hole 
to return the sampling site to its original condition to the extent possible. 

2.1.1.8 Sample Packaging and Shipment - The groundwater, surface water, and soil 
sample containers were packed in separate coolers and preserved with ice. A temperature blank 
was placed in each cooler. A COC record was then prepared to accompany the shipment to the 
laboratory. Consistent with requirements of the SOW and WP, analyses requested on the COC 
included Explosives, Target Analytes List (TAL) Metals, pH, hardness, and Soil Classification. 
In accordance with the SOW, only explosives analysis was requested for the groundwater 
samples. The COC was then inserted into a plastic zip-loc bag and placed in the cooler. A list of 
the analytical parameters, methods for analyses, and name of the individual who performed the 
analyses is provided in Table 2-1. A summary of the samples collected (including quality 
assurance/quality control [QA/QC] samples) is presented in Table 2-2. The coolers containing 
the samples were sent by Federal Express for next day delivery to STL in Denver, Colorado. 
The QA split samples were sent to ECBL. The Daily Quality Control Report (DQCR) was 
prepared and submitted to USAESCH and the District POC for the field activities on June 20, 21, 
and 22, 2005, respectively. 

Table 2-1 List of Analytical Parameters and Methods and Primary Lab 

,., , : " \ Pararneter v - "•.'•.:-"-' .v 
EXPLOSIVES 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine 
2,4,6-Trinitrotoluene 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Nitrobenzene 
Nitroglycerin 
Methyl-2,4,6-trinitrophenylnitramine 

Method 

SW8321A 
SW8321A 

SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 

Pum.iry Lab 

STL Denver 
STL Denver 

STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 

i 
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Parameter 

Pentaerythritol Tetranitrate 

Method 

SW8321A 

Primary Lab 
STL Denver 

TAL METALS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

SW6010B 

SW6020 

SW6020 

SW6020 

SW6020 

SW6020 

SW6010B 

SW6020 

SW6020 

SW6020 

SW6010B 

SW6020 

SW6010B 

SW6020 

7470A/7471A 

SW6020 

SW6010B 

SW6020 

SW6020 

SW6010B 

SW6020 

SW6020 

SW6020 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

STL Denver 

Other Analyses 

pH 

USCS Soil Classification 

Hardness 

SW9045C 

ASTM D2487 

EPA 130.2 

STL Denver 

STL Burlington 

STL Denver 

Table 2-2 Summary of Sampling Effort 

•&?>;/• S^fe(e^8f?'£ f/i 
MCS-SWPG-GW1 
MCS-SWPG-GW2 
MCS-SWPG-GW3 
DUP1 
MCS-SWPG-GW3-
QA 
MCS-SWPG-GW4 
MCS-SWPG-SW1 
(Downstream) 
MCS-SWPG-SW2 
(Downstream) 

DUP2 

->*$££&;#& 
Groundwater 
Groundwater 
Groundwater 
Groundwater 

Groundwater 

Groundwater 
Surface 
water 

Surface 
water 

Surface 
water 

Time 
1830 
1830 
1940 
1940 

1940 

1959 

1005 

1105 

1105 

#;f/WiWaiyS!S:%'l:;-v* 
Explosives 
Explosives 
Explosives 
Explosives 

Explosives 

Explosives 
Explosives, metals, 
hardness 
Explosives, metals, 
hardness 
Explosives, metals, 
hardness 

%mmk>mmm 
June 22, 2005 
June 22, 2005 
June 22. 2005 
June 22, 2005 

June 22, 2005 

June 22, 2005 

June 22, 2005 

June 22,2005 

June 22,2005 

"Vl-|riSc< 
STL 
STL 
STL 
STL 

ECBL 

STL 

STL 

STL 

STL 

Comments 

MS/MSD 
FD of GW3 

QA Split 

MS/MSD 

FDofSW2 

W912DY-04-D-0005, Delivery Order 0004 August 4, 2006 
2-4 



FINAL 

Sample ID 

• MCS-SWPG-3VY2-QA 

MCS-SWPG-GW5 

MCS-SWPG-S10 

MCS-SWPG-S7 

MCS-SWPG-S8 

MCS-SWPG-S1 

MCS-SWPG-S4 

MCS-SWPG-S3 

MCS-SWPG-S2 

MCS-SWPG-S5 
MCS-SWPG-S6 
MCS-SWPG-GW6 

MCS-SWPG-S12 

DUP3 

MCS-SWPG-S12-QA 

MCS-SWPG-SW3 
(upstream) 
MCS-SWPG-S11 
MCS-SWPG-S9 
MCS-SWPG-S13 
MCS-SWPG-S14 
MCS-SWPG-S15 
(Background) 

Media 
Surface 
water 

Groundwater 

Surface soil 

Surface soil 

Surface soil 

Surface soil 

Surface soil 

Surface soil 

Surface soil 

Surface soil 
Surface soil 
Groundwater 

Surface soil 

Surface soil 

Surface soil 

Surface 
water 

Surface soil 
Surface soil 
Surface soil 
Surface soil 

Surface soil 

Time 

1105 

1225 

1430 

1455 

1518 

1528 

1550 

1604 

1630 

1641 
1655 
1735 

1850 

1850 

1850 

1915 

1945 
1950 
0840 
0850 

0910 

Analysis 
hxplosives, metals, 
hardness 
Explosives 
Metals, explosives, 
pH, soil 
classification 
Metals, explosives 
Metals, explosives, 
pH, soil 
classification 
Metals, explosives 
Metals, explosives, 
pH, soil 
classification 
Metals, explosives 
Metals, explosives, 
pH, soil 
classification 
Metals, explosives 
Metals, explosives 
Explosives 
Metals, explosives, 
pH, soil 
classification 
Metals, explosives 
Metals, explosives, 
PH 
Metals, explosives, 
hardness 
Metals, explosives 
Metals, explosives 
Metals 
Metals 

Metals 

Shipment Date 

Juno 22, 2005 

June 22, 2005 

June 22, 2005 

June 22, 2005 

June 22, 2005 

June 22, 2005 

June 22, 2005 

June 22, 2005 

June 22, 2005 

June 22, 2005 
June 22, 2005 
June 22, 2005 

June 22, 2005 

June 22, 2005 

June 22, 2005 

June 22, 2005 

June 22, 2005 
June 22, 2005 
June 22, 2005 
June 22, 2005 

June 22, 2005 

Lab 

ECBL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 
STL 
STL 

STL 

STL 

ECBL 

STL 

STL 
STL 
STL 
STL 

STL 

CommentsJ 

QA Split i 

MS/MSD 

FDofS12 

QA Split 

2.1.2 Analytical Results 

2.1.2.1 The laboratory analytical results for the media sampled are presented in 
Tables 2-3, 2-4, and 2-5. Table 2-6 provides basic statistical attributes on the results for the 
sample population. 

2.1.2.2 Soil - The laboratory chemical analytical results for soil, specifically, results of 
constituents exceeding comparison criteria, are provided in Table 2-3 and are also included in 
Figure 2-1 in Attachment A of Section 3 of this report. The required method detection limit 
(MDL), reporting limit (RL), Laboratory NELAP (National Environmental Laboratory 
Accreditation Program) Certifications, and preparation documentation for explosives samples are 
included in Appendix E of the sampling and analysis plan (SAP) (Parsons 2005). At the former 
SWPG, only arsenic was detected in soil above the MSHC. None of the arsenic concentrations 
exceeded the ESV of 10 milligrams per kilogram (mg/kg). Arsenic level in the background 
sample was higher than all but one of the samples. Other metals (aluminum, chromium, lead, 
manganese, selenium, vanadium, and zinc) were detected in soil above the ESV. Of these 
constituents, aluminum, chromium, manganese, selenium, and vanadium exceeded the ESV in 
the background sample. The concentrations of metal constituents detected above comparison 
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criteria in the background sample are above the mean of the sample population (Table 2-6). 
Based on soil classification results, soil sampled at the site consists of silty sand. 

2.1.2.3 Surface Water - In the surface water medium, aluminum, arsenic, cobalt, iron, 
lead, manganese, and vanadium were detected above comparison criteria. Specifically, 
aluminum, arsenic, iron, and manganese exceeded the MSHC, and arsenic, cobalt, lead, and 
vanadium exceeded the ESV. Field parameters measured (pH, temperature, conductivity, and 
turbidity) are incorporated into Table 2-4. The pH of the samples ranged from 6.1 to 6.26, 
temperature ranged from 21.1 to 23.1 F, and Conductivity ranged from 0.19 to 0.238 
millisecond per centimeter (mS/cm). 

2.1.2.4 Groundwater - In this sample medium, all explosives constituents results, except 
for the results from a QC sample (field duplicate - DUP-1) from private well GW3, were below 
the laboratory MDL. The explosives constituent detected in the field duplicate sample was 2,6-
Dinitrotoluene at a concentration of 0.029 ug/L. Since this concentration is between the MDL 
and RL, "J" flag was applied to indicate that this is an estimated value (note that the detected 
amount was between the MDL of 0.013 ug/L and RL of 0.12 p-g/L. Also, this value is below 
comparison criteria. The results and field parameters measured (pH, temperature, conductivity, 
and turbidity) are incorporated into Table 2-5. 

2.1.2.5 Discussion of results of QC samples (field duplicate, MS/MSD, etc.) for all 
parameters in the sampled media and their evaluation are presented in the Data Validation Report 
provided in Section 3, Attachment G, of this report. In general the results of analyses on field 
duplicate samples for all media were consistent with the results of the original samples. For soil, 
MCS-SWPG-S15 was the field duplicate of MCS-SWPG-S14. For surface water, DUP2 was the 
field duplicate of MCS-SWPG-SW2 and for groundwater, DUPl was the field duplicate of 
GW3. 

2.1.2.6 Although no explosives constituents were detected in either soil or surface water 
media at the RLs, the presence of metals constituents at higher concentrations above MSHC, 
ESV, and some background sample levels, suggests potential sources could include natural 
occurrence, exhaust from vehicles, fertilizer application, defoliant application, and munitions. 
Metal constituents in munitions used at the former SWPG included potassium, barium, lead, and 
mercury. Of these, lead was the only constituent detected above comparison criteria in soil and 
surface water at the former SWPG. 
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TABLE 2-3 
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED FROM MCS-SWPG SITE ON JUNE 21-22. 2005 

SAMPLE ID 

DATE SAMPLED 

SAMPLE IVPE: 

Exploslvet - SW6321A 

1,3,5-TRINITHOBENZENE 

1.3 DINITROBEN2XNI 

2,4,6-TRINITROTOLUENE 

2.4-OINITROTOLUENE 

2.6-DINITROTOLUENE 

2 AMINO 4.S-DINITROTOLUENE 

2-NITROTOLUENE 

3-NITHOTOLUENE 

•'. AMINO-2,6 DIMirHOIO-Uri-JF 

4-NITROTOLUENE 

HEXAHYDRaiJ.5-TRINITRO-1A5-TRIAZINE 

Mt UIYI 2 4.6 TRINITROPHENYLNITRAMINE 

WTROBENZENE 

NITROGLYCERINE 

Octahydro-1,3.5.7-tetranltro-1,3,5.7tetrazoclne 

Peniaerythnlol Tetranltrate (PETN) 

Mel.ls - SW6010B/6020/7471A 
Aj 11MINUM 

ANTIMONY 

ARSENIC 

BAR" IM 

B tHVUIU.y 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKS 

POTASSIUM 

SFI FNIUM 

SILVER 

Unlta 

ug/KO 
lg*g 
uo/Kg 

ugrtg 

ygffig 
ug«g 

ugN 
up/Kg 

UDM 

ug/kg 

nam 
upkg 
ug/kg 

ug/kg 

ECO SCR 
VAL 

380 

660 

8000 

1280 

33 

1.300 

4100 

5300 

NA 

9400 

5800 

2000 

40000 

1SOO0O 

ug*g 43000" 

up/kg 

mgikg 

mg kg 
mg'kc 

21000000 

03 

10" 

mg/kg 3 3 0 ' 

ma kg 

mg/kg 

mgftg 

mg/kg 

mg/kg 
mg/kg 
malftQ 

1.1 ' 

1.6 ' 
NA 

1 3 ' 

4 0 * 

NA 

mgvkg H 

mg/kgl ^ I A J 
mu'kg • 
ma/kfl 01 

mg kg 

ma/kg 

mg/kg 
mg v i 

SODIUM mprtg 

THALLIUM 

VANADIUM 

ZINC 

Otter Parameters 

pH 

SOIL CLASSIFICATION 

NOTES; 
1 USEPA Eco SSLs 

' Los Alamos Nuclear Lab Screening Level 

' USEPA Region IV Eco Screening v.,. . . . 

mg*g 

3 8 ' 

NA 

2 

NA 

1 * 

mg'kg • • ] 

mg/kg • 

pH 

' San Francisco Regional Water Quality Control Board Surface Water Screening Values 

USEPA Region III Freshwater Screening Benchmarks 

USEPA Region v Ecological Data Quality Levels 

' Talmage. el at. 1999 

Los Alamos National Laboratory (LANL). ECORISK Database. 2004 

MOST 
STRINGENT 

HEALTH 

CRITERIA' 

1800000 

6100 

3900 

720 

720 

12000 

860 

730000 

12000 

12000 

4400 

240000 

20000 

35000 

3100000 

NA 

MCS-SWPG-S1 

06/21/05 

SOIL 

120|U 

120: : 

120 U 

120 U 

120.1' 

I2CU 

I20HJ 

I2S u 

120 U 

120 1! 

190 11 

300 11 

120 U 

500 U 

120 U 

50tJu 

1 

31 0.33IU 

0.39 3.7 

5400 

150 

37 

S3 

o.oj 
0.2 

NA 6800 

210 

900 
2900 

23000 

400 

NA 

23 

1600 

NA 

390 
390 

NA 

S3 

78 

23000 

pH 

6.1 

5.3 

r^r-
1700 

0034 J 

1900; 

0.065 J 

830 U 

0-1«jj 

42 

The Most Stlngenl Health Criteria is the lowest value horn various DQOs (Human Health Screening Values lor residential anc 

NA - No value available. 'Samplo Type: BKG -Background Sample "FDField Duplicate 
(NO CODE) Confirmed idenlllicatlon. 
U - Analyle was analyzed lor bul not delected above the adjusted project reporting limit (PRL). 
UJ - Analyle not delected, reported PRL maybe inaccurate or imprecise. 
J - Anafyte detected, estimated concentration 

R - Unreliable resull. Analyle may or may not be present In the sample. Supporting data necessary to conllrm result. 
Detections are bolded. 

Detections exceeding the helath criteria are shown shaded and bolded. 

Hi, nr.i IWUCufeiuu ,4 Da UMe ladkWC to.' ..,infKirn,ui,likiu liir Ilk- pru(M. All roulls IIIBIK-I llun H«- vjlut-. HI UV LCI) SCR VAI ri4 

MCS-SWPG-S2 

06(21/05 

SOIL 

120 11 

120 1' 

120 U 

120 U 

•20 1 

120 IJ 

120 1 

120 U 

120 U 

120 U 

UN u 

300 u 

120 u 
600 1 

120 U 

500 i 

0019 J 

23 

43J 
0.26 

0.19 

1500J 

2.1 

43 

7400 

7.8 

0.028 J 

3.8 

550 

0 27 J 

0.049 J 
SBo'u 

0066 J 

1» 

6.1 

SUly 
Sand 

J 

Industrial) lor sc» 

inn an lii.k'liliwtil.. 

MCS-SWPG-S3 

06/21/05 

SOIL 

120 U 

120 

120 

U 

U 

120 U 

120 

120 

u 
u 

120 U 

120 U 

120 

120 

190 

u 
u 
u 

300 U 

120 

500 

120 

u 
u 
u 

500U 

0.311U 

3.6 

. 7 

0.63 

017 

5.7 

4.0 

16000 

1600 

0.03 

8.6 

J 

1700 

0 095 

780 

0.15 

J 

u 
J 

42 

matrix. 

IIIUIUL- AU mulls 

MCS-SWPG-S4 

06/21/06 

SOIL 

120 11 

120 U 

120 1' 

120 (J 

120U 

12011 

120 U 

120 1, 

121. U 

120 

190 

U 

U 

300 U 

120 U 

SOL (I 

120 U 

500U 

0.017 J 

2.0 

48 

0.6 

0.081 J 

810 

3.8 

12 

8300 

0.033 

4 3 

660 

J 

~. 
0.47 J 

0.2 

eoou 
0.1 

25 

6 J 

SWy 
Sand 

J 

J 

hbjka Il i .ni l lkVjl 

MCS-SVv 

06/21 

SO 

PG-S5 

/OS 

L 

121 U 

120 U 

120 U 

120 u 

120U 

120 U 

120 u 
120 U 

120 u 
121 U 

19C I! 

300 u 
:20U 

600 1' 

120 U 

5001.1 

0.018 J 

3.6 

73 

0.68 

0.39 

7100 

-s 

î— 14! 

1600 

0.039 J 

~~H 

^h 690 U 

O.I|J 

•es fat lar Man Sua 

MCS-SWPG-S6 

0601/05 

SOIL 

120 U 

120 U 

120 U 

i a I I 

120 U 

120 U 

120 II 

120 U 

120 U 

120 U 

: oo u 

300 11 

121 :.' 

5a u 
120 li 

50C U 

0.011 J 

I B 

82 

0.3 

0.25 

2600 

3 J 

43 

10000 
' ~n 

0.035 J 

4.0 

620 

0.23 J 

0.082 ,1 
560 1..' 

0075 J 

s i ! 

H3DJ Hcahh Cnn-ini 

MCS-SWPG-S7 

06/21/05 

SOIL 

120 U 

120 U 

1201 U 

12011 

12, 1! 

120 U 

120 U 

120 :i 

120 11 

120 U 

190 1) 

300 U 

120 U 

500 LI 

120 U 

500 u 

0.012JJ 

3.0 

100 

0.B1 

0 45 

5800 

K3 
16000 

12 

1500 

0.037 J 

6.5 

1700 

0.O93J 

650 U 

0.13 

MCS-SWPG-S8 

06/21 

SOI 

05 

120 1 

121 U 

12C : 

12C 1 

12C LI 

120 U 

12C LI 

120 1) 

120 

121. 

u 
u 

190 L' 

3001 ' 

120 l i 

500 U 

12011 

500 u 

0.016; J 

4.7 

120 

1.1! 

0.32 

5000 

73 

73 

21OO0 

15 

2000 

0O41 

10 

J 

0.11 J 

B7C U 

0.2 

6.5 J 

Elastic 
Silt with 
Sand 

I'iriuini m highlixlucd HI Yclltiv. In itk-

MCS-SWPG-
S9 

06/21/05 

SOIL 

I20U 

120!) 

120 u 
120 U 

121 u 

120 II 

121 1) 

120 u 
120 1) 

I2L LI 

ISC n 

30C U 

I2( (J 

60OI.I 

120 u 

soc u 

0.016 J 

2.7 

79 

0.59 

0 2B 

4900 

4.5 

3.6| 

11000 

10 

t in 

0.023J 

5.4! 

0 49 J 

0.074 J 
031) U 

0 1 J 

30 

O.'lll ll>llll> .IIL- 1 

MCS-SWPG-SIO 

06/21/05 

SOIL 

120 11 

120 U 

12C U 

I2( 11 

120 U 

120 11 

120 U 

120 11 

120 1! 

120 U 
I 8 0 U 

300 u 

120, 

500 LI 

120 U 

500 u 

0.02B.J 

3.6 

"1 
0 59 

0.44 

4.3 

13J 
15000 

tsj 
16O0J 

0 056 

7.0 

0 1 7 J 

8 3 0 U 

0.12 

73 

Silly 
Sand 

J 

J 

Khcii lluti, IIK value* 

MCS-SWPG-S11 

O6./21/05 

SOIL 

120 u 

I20U 

120 LI 

120 t l 

120 U 

120IJ 

120 u 

121. U 

120 U 

120 U 

I90U 

30011 

120 U 

50C U 

120 U 

500 II 

0.026 J 

2.3 

66 

H 0.48 

l l>] 

H 720lJ 

12| 

840 

0.077 

4.3 

0.44 J 

0.061 J 
660 U 

0082 J 

40 

MCS-SWPO-SI2 

06/21/05 

SOIL 

120 U 

120 l: 

120 1! 

120 U 

120 11 

120 LI 

120 II.) 

120 

120 

UJ 

U 

120 U 

190 1! 

300 U 

120 1.) J 

500 u 

120 li 

500 

0.041 

4.0 

130 

o.4r 
0.32 

U 

J 

J 

3100 

s.o|j 
Ifljj 

14000| 

^ " 

0.036[j 

5 3 3 

120lJ 

0.4 J 

saolu 
013 

8.1 

SHty 
Sand 

J 

DUP3(FD"of 
S12) 

06O1/06 

SOIL 

120 1 
120 U 

120 U 

120 U 

120 LI 

120 u 

1201! 

120 U 

120 U 

120 U 

190 1! 

300 U 

120 U 

500 

120 

500 

0.023 

M 

U 

U 

u 

J 

nol 
0.46 

Ma 
3300; 

3 1 

7.8] 

13000, 

0 039 

5.1 

53 
0.061 J 

saou 
0.13i 

46 

MCS-SWPG-S13 

08/22/06 

son. 

120 U 

120 IJ 

120 1) 

12fflU 

12011 

120 U 

120111 

120 LI 

120 U 

12011 

190 U 

3001) 

i d u 
500 u 

120 U 

50OU 

0.027 

2.7 

J 

M 
0.62 

0.22 

74O0 

4.1 

7A 

13000 

1200 

0.037 J 

6.3 

1400 

0.072 J 

660 

0.12 

39 

U 

J 

MCS-SWPG-S14 

06/22/05 

SOIL 

120 U 

120 LI 

'20 

120 

120 

I 

U 

120 U 

120 U 

120 1! 

1201' 

120U 

1901! 

300 U 

120 U 

500 u 
12011 

500 

0.015 

2.6 

74 

0.55 

0.15 

5300 

4.1 

S3 

11000 

1100 

u 

J 

0 034 J 

5 0 
1 -4 

1300 

0.053 J 

650 11 

0.093iJ 

30 

II Nub otlmil". Ilk".- KBulU - I . ' l»flilt|:lilo-l in Ilk- o4,» ,4 lilt ^tlmni nsllalllilHI ILK- bttba WhjE 

MCS-SWPG-S16 

06/22/05 

BKG SOIL-

120 U 

1201' 

120 U 

1201! 

120 U 

120 II 

120JU 
120 11 

1201) 

12oju 
190 11 

120 

U 

IJ 

500 11 

120 u 

MO |i 

02& 

43 

64 

0.75 

0.1 

9100 

u 

J 

6.0 

*3 ,7000 

1300 

-
0.015! J 

7.3 

1600 

0 081 

m 
J 

620 U 

0.1! 

33 
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TABLE 2-4 
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR AQUEOUS SAMPLES COLLECTEO FROM FORMER SWPG ON JUNE 20-21, 2005 

SAMPLE ID: 

DATE SAMPLED: 

SAMPLE TYRE: 

EaaUalvaa - SW6321A 

iMMapomagm 
-.it- iMwmi . iou i iw 

2.4-OWTBOTCX . 

liiROTOLUENI 

2 AJJJNO-4 6 OWITROTOIUENE 

.-• m i n o r a i H U E 

4-AMWO-lM)«fTBOtOlUENE 

J NnwoTomog 

HEXAHVOflOl 3.S-TRHrrRO-l.3.5-TRIAZ»4E 

• • : 

wmoeEManE 
M i l l - J . ' " 1 MINI 

Ocanydro-1 3 . S . 7 4 j k M t o - l 3 5 ! * M m » 

ParaaaryBvmii l i l M i n | P H N , 
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Table 2-5 
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR GROUND WATER SAMPLES COLLECTED FROM SWPG ON JUNE 20-21, 2005 

SAMPLE 10 

DATE SAMPLED 

SAMPLE TYPE 

Explosives-8 W83Z1A 

1,3,5-TRINITROBENZENE 

1,3-DINITROBENZENE 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-AMINO-4,6-OINITROTOLUeNE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4^MIN0.2,6-DINJTROTOLUENE 

4-NITROTOLUENE 

HEXAHYDR0-1,3,5-TRIN1TR0-1,3,5-TRIAZINE 

METHYL-2.4,6-TRINITROPHENYLNITRAMINE J 

NITROBENZENE 

NITROGLYCERINE 

Octanydro-1,3,5,74erranilro-1,3,5,7-tetrazoelne 

Pentaerythritot Tetranltrate (PETN) 

Field Parameters 

P» 
Temperature 

Conductivity 

Turbidity 

NOTES: 
' USEPA EcoSSLs 
1 Los Alamos Nuclear Lab Screening Level 
a USEPA Region IV Eco Screening Values 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

units 

°C 
ms/cm 

NTU 

ECO" 
SCR 
VAL 

11 
20 

100 
310 
81 
20 
NA 

750 
NA 

1900 

360 
5800 

270 s 

138 
150 f 

86000 f 

Most Stringent 

Health Criteria' 

14 
1 

1.8 
0.098 

0.098 

7.3 
0.048 

120 
7.3 

0.82 

0.61 

150 
3.4 
4.8 
150 
NA 

NA 
NA 
NA 
NA 

' San Francisco Regional Water Quality Control Board Surface Water Screening Values 
0 USEPA Reslon III Freshwater Screening Benchmarks 
J USEPA Region V Ecological Data Quality Levels 

' Talmage, et el. 1989 

' Los Alamos National Laboratoiy(LANL), ECORISK Database, 2004 

" The Most Stringent Health Criteria Is the lowest value from various DQ< 

MCS-SWPG-OW1 

06/20/05 

6R0UND WATER 
(top of the old hand 

dug well) 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.20 

0.20 

0.12 

0.20 

0.12 

0.12 

0.12 

0.14 

0.12 

0.121 

5.27 

17.6 

0.262 

58 

U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

MCS-SWPG-QW2 

06/20/05 

GROUND WATER 
(bottom of the old 

hand dug m i l ) 

0.12 

0.12 

0.12 

0.12 

0.12 

0 . 1 ! 

0.20 

0.20 

0.12 

0.20 

0.12 

0.12 

0.12, 

0.14 

0.12 

0.12 

5.27 

17.6 

0.282 

58 

3s (HumanHealth Screening Values for surface weterftroundwater 

U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 

MCS-SWPG-QW3 

015/70/05 

GROUNDWATER (Mr. 
Young's well) 

0.12 

0.12 

UJ 
u 

0.12 U 

0.12 

0.12 

0.12 

0.20 

0.20 

0.12 

0.20 

0.12 

0.12 

0.12 

0.14 

0.12 

0.12 

5.03 

19.4 

0,145 

15 

U 
U 
U 
U 
U 
UJ 
U 
U 
U 
u 
u 
UJ 
UJ 

0UP1 (FD*Of GW3) 

06/20/05 

GROUNDWATER 

0.12 

0.12 

0.12 

0.12 

0.029 

0.12 

0.20 

0.20 

0.12 

0.20 

0.12 

0.12 

0.12 

0.14 

0.12 

0.12 

U 
U 
U 
U 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

MCS-SWPG-GW4 

06/20/05 

GROUND WATER (Mr. 
Wilson's well) 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.20 

0.2C 

0.12 

0.20, 

0.12 

0 .1 ! 

0.12 

0.14 

0.12 

0.12 

6.49! 

20.9 

0.568 

13 

NA - No value available / Not applicable. FD' - Field Duplicate. 
(NO CODE) Confirmed Identification. 
U - Analyte was analyzed for but not detected above the adjusted project reporting limit (PRL). 
U J - Analyte not detected, reported PRL may tie inaccurate or Imprecise. 
J - Analyte detected, estimated concentratlon. 
R - Unreliable result. Analyte may or may not be present In the sample. Supporting data necessary to confirm result. 
Detections ere bolded. 
Detections exceeding the health criteria are shown shaded and bolded. 

The first two columns of the tabic indicate the comparison criteria for the project. AJl results higher than the values in the ECO SCR VAL column are highlighted in Blue, All results 
higher than the values in the Most Stringent Health Criteria column are highlighted in Vellow. In the event results are higher than the values in both columns, those results are 
highlighted in the color of the column containing the higher value. , 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

MCS-SWPG-GW5 

06/21/05 

GROUNDWATER (Mr. 
Knoll's wall) 
(Upgradlsnt) 

0.12 

0.12 

0.12 

0,12 

0.12 

0.12 

0.20 

0.20 

0.12 

0.20 

0.12 

0.12 

0.12 

0.14 

0.12 

0.12 

4.56 

21.3 

0.073 

51 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

MCS-8WPG-GW6 

06/21/05 

GROUNDWATER (Mr. 
Young's well) 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.20 

0.20 

0.12 

0.20 

0.12 

0,12 

0.12 

0.14 

0.12 

0.12 

6.12 

23.9 

0.470 

62 

U 

U 

U 
U 

>J 
" 
U 

u 
u 
u _ . 
u 
M.. , 
"_. 
u 
u 
u _ 
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TABLE 2-6 
SUMMARY OF COMPARISON OF CRITERIA AND BACKGROUND DATA TO SAMPLE POPULATION PARAMETERS - SOIL AND AQUEOUS SAMPLES DATA - FORMER SWPG 

Metals - SW60108/6020/7471A 
Units 

ECO SCR 
VAL 

ALUMINUM 

ANTIMONY 

SOIL DATA 

Most Stringent 

Health Criteria3 

MCS-SWPG-
S15 BKG 

SOIL* 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

NOTES: 
1 USEPA Eco SSLs 

USEPA Region IV Eco Screening Values 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Mean Median 

AQUEOUS DATA 

76000 

31 

0.39 

5400 

150 

37 
NA 9100 5061 

0.25 0.08 

4900 910 

0.48 

14000 
210 

900 

2900 

mg/kg 

23000 

400 

6.0 

3.9 

17000 

10 

NA 1300 

4.23 

7.20 

13393 

13.53 

1219 

4.10 

7.10 

13500 

12.50 

1.70 

3.80 
7200 

7.30 

13.00 

21000 

8.40 

1150 680 
1600 

23 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

1600 

NA 

0.016 

7.3 

1600 

0.04 

6.61 

1349 

0.04 

5,85 

1350 
390 

Metals - SW601 OB/6020/7471 A 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

0.02 0.08 

4.00 10.00 

580 2100 

MERCURY 

NICKEL 

POTASSIUM 

390 0.081 

NA 

52 
78 

23000 43.71 42.00 

The Most Stingent Health Criteria is the lowest value from vanous DQOs (Human Health Screening Values for residential and industrial) for soil matrix 

mg/kg - milligrams per kilogram 

SELENIUM 

SILVER 

Units 

ug/L 

ug/L 

ECO 
SCR 
VAL 

NA 

Most Stringent 

Health Criteria2 

ug/L 

ug/L 

ug/L 

UQ/L 

ug/L 

1000 

2.7 

2.2 

NA 

ug/L 
M9/L 

KJ/L 

50 

9.0 

50 

6 

0.045 

2000 

Mean 
4523 

0.07 

Median 
5000 

0.07 

Min 
92 

0.05 

UQ/L NA 

NA 

100 

730 

ug/L 

ug/L NA 

ug/L NA 

ug/L 0.77 

ug/L 52 

ug/L 

ug/L 

NA 

5.0 

SODIUM 

ug/L 

ug/L 

0.34 

NA 
THALLIUM 

VANADIUM 

ZINC 

ug/L 

ug/L 

ug/L 

2.0 

120 

1300 

300 

15 

66.75 68.50 

0.33 0.35 

50.00 

0.16 

ND* 
16300 

6.85 

10900 

6.05 

7400 

1.30 

NA 

50 

2 

100 

NA 

50 

100 

2.80 

2325 

2.45 

2300 

2.00 

2000 

ND* 
0.02 

20000 2000 

0.05 

NOTES: 

36 

2000 

10.54 

12.30 

' San Francisco Regional Water Quality Control Board Surface Water Screening Values 

0.02 

2000 

0.O4 

9.60 

11.80 

0.02 

1800 

0.02 

0.94 

7.60 

Max 

8000 

0.10 

80.00 

0.48 

36000 

14.00 

4.30 

2700 

0.03 

2200 

0.08 

18.00 

'The Most Stringent Health Criteria is the lowest value from various DQOs for Human Health Screening Valurs for surface water/groundwater. 

ug/L - micrograms per liter 

NA - No value available. "Sample Type: BKG -Background Sample 
U - Analyte was analyzed for but not detected above the adjusted project reporting limit (PRL). 
Detections are bolded. Detections exceeding the comparison criteria are highlighted 
J - Analyte detected, estimated concentration. 
ND - not detected above the project reporting limit (RPL) or No data acceptable to compute the statistical parameters (values being U or UJ ) 

hJL ~S t W ° c ° ' u m n s o f ' J 1 6 t a b l e i n d i c a , e l n e comparison criteria for the project. All results higher than the values in the ECO SCR VAL column are highlighted in Blue. All results higher than the values in the Most Stringent Health Criteria column are highlighted in Yellow. In the event results are higher than the values 
both columns, those results are highlighted in the color of the column containing the higher value. 
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2.1.3 Evaluation 

2.1.3.1 Evaluation of the results reveals explosives constituents were not detected in 
the environmental media above environmental comparison criteria. In particular, explosives 
constituents were not detected above the project reporting limit (PRL) in all groundwater 
samples. Only one sample (a field duplicate from a groundwater sample from private well GW3) 
was reported with 2,6-Dinitrotoluene at an estimated concentration of 0.029J p.g/L. hi addition, 
available information indicates the site was used for only a few years and a significant amount of 
time has elapsed since time of use. 

2.1.3.2 Explosives are classified as "primary" or "secondary." Analyses conducted 
for this study only includes secondary explosives and their production impurities or 
decomposition by-products. Secondary explosives are used in much greater quantities in 
munitions than primary explosives, and are known to be more prevalent at military installations 
(USEPA2006). TNT (trinitrotoluene) and RDX (hexahydro-l,3,5-trinitro-l,3,5-triazine) 
constitute the largest quantity of secondary explosives used in military applications because they 
are major ingredients in nearly every munition formulation. TNT often contains impurities, such 
as 2,4-DNT and other isomers of dinitrotoluene and trinitrotoluene, and is susceptible to photo 
and microbial degradation from which other transformation products have been confirmed. 
HMX (octahydro-l,3,5,7-tetranitro-l,3,5,7-tetrazocine) is the major impurity in RDX. Solubility 
of explosives varies widely; for example, from 2 mg/L pentaerythritol tetranitrate -(PETN) to 
10,000 mg/L ammonium picrate -(AP). Therefore, it is expected that explosives would migrate 
as dissolved constituents in water variably. Of TNT, RDX, and HMX, HMX has the lower water 
solubility (5 mg/L). Three main categories of organic energetic materials (explosives) have been 
identified: nitroaromatics, nitramines, and nitrate esters. Nitroaromatic compounds include 
TNT, picric acid/AP, tetryl, and 2,4-DNT, and impurities or photochemical or microbiological 
transformation products, including 1,3,5-trinitrobenzene (TNB), 1,3-dinitrobenzene (DNB), 2,6-
dinitrotoluene (2,6-DNT), 2-amino-4,6-dinitrotoluene (2ADNT), 4-amino-2-6-dinitrotoluene 
(4ADNT), and other isomers of TNT and DNT. Major nitramine compounds include RDX and 
HMX. Tetryl is classified as both nitroaromatic and nitramine. Nitrate esters commonly used 
include nitrocellulose (NC), nitroglycerine (NG), notroguanidine (NQ), and PETN. The stability 
of explosives in soil is reported in half-life (in days) of the compound once it has reached 
equilibrium between soil surfaces and pore water. The half-life of nitramines is generally in 
hundreds of days; however, nitroaromatics and nitrate esters have a much shorter half-life. 
Studies have demonstrated that the distribution of energetic compounds is extremely 
heterogeneous as well as a strong potential for sampling error when discrete samples were used 
to estimate mean concentration within geographic grids (Jenkins, et al. 1997; 1999). 

2.1.3.3 Several metal constituents were detected above environmental comparison 
criteria in both soil and surface water media. Of these constituents, only lead was identified as a 
potential constituent from munitions used at SWPG. Other sources of lead detected in both soil 
and surface water media may include natural occurrence, fertilizer application, defoliant 
application, gasoline, and exhaust from vehicular activity in the immediate or adjacent areas. 

2.1.3.4 The occurrence of some metals in both soil and water media suggests either 
migration of metal constituents from soil into the water medium or that suspended solids (for 
example, silt) are present in the surface water analyzed. The topography at SWPG is highly 
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variable; however, it is relatively flat with a gentle slope in the Old Dry Target Lake area where 
the soil and surface water samples were collected. Runoff from this area into the stream that 
drains this portion of SWPG would occur. Migration of any contaminants, depending on 
solubility, would occur through runoff and infiltration through the soil to the water table. Site 
soil is silty sand and may not inhibit migration of contaminants if present. Site soil is derived 
from parent sedimentary rock (sandstone, marl, lignite, chalk, etc.) that primarily comprises 
some or all calcium, aluminum, magnesium, iron, and other metals at lesser concentrations. 
Mobility of heavy metals is strongly influenced by pH. The soil pH values vary from 5.3J to 
7.3J and are in fairly good comparison to pH measurements from the samples obtained from the 
surface water medium. 

2.1.3.5 Because only one background soil sample was collected, only a qualitative 
comparison could be performed between the study area and background sample. This could 
further support that MEC may not be the cause of the high metals in the sample population, but 
they may be naturally occurring. In this regard, it can be concluded that impact to site soil from 
MEC use is not discernible. Evaluation of additional background data from more than one 
sample would provide more credence and enable a more detailed quantitative statistical and 
geochemical evaluation of the results. Background surface water samples were not collected at 
this site; instead, a sample was collected at a location upstream of the stream that runs through 
the site for analyses and comparison of results. On the basis of the sampling results obtained, for 
metals, impact from MEC use on surface water quality is not discernible because 1) lack of 
consistency in significant difference in concentrations of metals between upstream and 
downstream sample locations; 2) a background sample could not be obtained; and 3) 
identification of other potential sources of metals in the study area. 
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SECTION 3 
DOCUMENTATION 

3.1 GENERAL 

Documentation for specific field and laboratory activities, submittals, and deliverables 
including maps/figures, field reports and logs, and laboratory data related-documents, are 
provided or referenced in this section. 

3.1.1 Maps and Figures 

Site-specific maps/figures depicting the location of the study area and specific sampling 
locations for the sampled medium (soil) are presented in Attachment A of this Section 3. 

3.1.2 Daily Quality Control Reports 

During the sampling activities, DQCRs were prepared, dated, and signed by the project 
Site Manager and sent daily to the USAESCH Project Manager and USAESCH Project 
Technical Manager. The DQCRs included weather information at the time of sampling, field 
instrument measurements, calibrations, identification of all field and control samples taken, 
status of each sample, any necessary departures from the SAP, any problems encountered, and 
instructions from government personnel. Any deviations that may affect data quality objectives 
(DQO) were conveyed to the USAESCH immediately (see Attachment B for the three 
DQCRs). 

3.1.3 General Information Log 

On a daily basis records of each sampling activity performed were recorded in the field 
log book. Copies of the field log are provided in Attachment C. 

3.1.4 Safety Log 

The safety log for this sampling effort included records indicating each field team 
member had read the Accident Prevention Plan and participated in safety briefings. Copies of 
the safety briefings are included in Attachment D 

3.1.5 Photographic Records 

Photographs of each sampling location were recorded. These photographs are provided 
in Attachment E. 

3.1.6 Sample labels 

Prior to sample collection, sample label information was completed, except time of 
collection, and the label was placed on the appropriate bottle. After the sample was collected, 
collection time was entered and the sample label was covered with clear tape. Each bottle 
shipped to the laboratory for analysis had a sample label containing, at a minimum, the 
following information: 

• Site name; 
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• Site location; 

• Sample number designation; 

• Date and time of sample collection; 

• Analysis required; 

• Preservation; and 

• Name of sampler. 

3.1.7 Chain of Custody Records 

A COC record accompanied the sample containers from the time samples were collected, 
contained, preserved, and then shipped to the laboratories. Chain of custody forms were 
completed in the field to specifically indicate, who (name of personnel, organization, and 
address) collected the samples, number of sample containers, type of analysis required for each 
sample, sample medium, date and time of sample collection, and date relinquished. Chain of 
custody was prepared and placed in each cooler containing samples sent to STL Denver and 
ECBL. Copies of the COC used are included in Attachment F. 

3.1.8 Laboratory Data/Documents 

Laboratory results were assessed for compliance with required precision, accuracy, 
completeness, and sensitivity. Field QC results were also evaluated for compliance with 
required precision, accuracy, and representativeness. The Data Validation Report for this effort 
is provided in Attachment G. The following data and documents were reviewed: 

Method calibration limits; 

Method blanks; 

Laboratory-established MDLs; 

Analytical batch control records, including spike recoveries and spike duplicate results; 

Surrogate standard recoveries, where/if applicable; 

Confirmation mass spectra for explosives, when detected; 

Instrument calibration curve, initial calibration, and continuing calibration verification; 

Instrument print-outs; 

Results of parent and respective field duplicate samples; 

Corrective actions, when needed; 

Formulas used for analyte quantitation; and 

Calculations supporting analyte quantitation. 
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Figure 2-2 
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DAILY CONTRACTOR QUALITY CONTROL REPORT 

Contract Number: W912DY-04-D-0005 

Delivery Order Number: 0004 

Project Name: Munitions Constituents Sampling, Analysis, and Evaluation of 
Formerly Used Defense Sites 

Project Number: 744205 

Site Location: Southwestern Proving Ground (SWPG), Hope, Arkansas 

Date: June 20, 2005 

Weather: Sunny, low 90's °F. 

Activities Conducted: Groundwater sampling, site health and safety (H&S) brief. 

Work Performed: At the site prior to the start of today's work, Phil Clark (Parsons UXO) gave 
a site-specific health and safety briefing. Once in the field and near old dry lake bed, equipment 
[Schonstedt and GPS] were checked and tested. Schonstedt is working well. Having problems 
with GPS-COM port malfunction. Decided to abandon locating soil sampling point for today 
and collect groundwater (GW) samples. Collected GW samples at old hand dug well (OHDW) 
(MCS-SWPG-GW1 and MCS-SWPG-GW2), Wesley Young Sr.'s property (MCS-SWPG-GW3), 
and Mrs. Wilson's property (MCS-SWPG-GW4). OHDW was sampled by bailer; other samples 
were collected from hose. Two samples were collected from OHDW at the request of Max 
Frauenthal (USACE -District POC) and concurrence by Deborah Walker (USAESCH - Project 
Technical Manager); one from top of water column (MCS-SWPG-GW1) and one from bottom 
(MCS-SWPG-GW2). A blind field duplicate sample (DUP1), a QA split sample 
(MCS-SWPG-GW3-QA), and a set of matrix spike and matrix spike duplicate were collected at 
Mr. Young's property. Water quality measurements for pH, conductivity, turbidity, and 
temperature were collected at each of these locations. Sample labels were completed, checked, 
and secured on each sample container. Sampling locations were restored to their original 
condition. All required sampling information and data were recorded in the project field log and 
the chain of custody form for the samples was prepared. The samples were preserved with ice in 
a cooler for future shipment. 

Site Visitors: Max Frauenthal (USACOE, Little Rock Arkansas, District POC) and Deborah 
Walker (USAESCH Technical Manager) were onsite. Mrs. Walker will be onsite for the 
duration of the sampling work at SWPG to perform QA audit of the field work onbehalf of 
USAESCH. Mr. Frauenthal visits to the site are to assist in coordinating sampling work schedule 
with private property owners and to verify location of the sampling sites. 

PARSONS 
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Work Planned: On the afternoon of June 20, 2005, Parsons planned to perform munitions 
constituents sampling at SWPG. Work include anomaly avoidance, acquisition of the sampling 
locations, setup of the sampling grid, preparation of sampling equipment/tool, collect as many 
soil sample as possible within limited time. 

Field Instrument Measurements (list or provide attachment): 

Surface Water ID: 
MCS-SWPG-GW1 
MCS-SWPG-GW2 

MCS-SWPG-GW3 
MCS-SWPG-GW4 

pH: 
5.27 

same as 
above 
5.03 
6.49 

Temp (°C): 
17.6 

same as above 

19.4 
20.9 

Cond (mS/cm): 
0.262 

same as above 

0.145 
0.566 

Turb (NTU): 
58 

same as above 

15 
13 

Equipment Calibrations (list or provide attachment): 

• pH: 4.0/4.0 @ 25.0 °C 
• Conductivity: 4.49/4.49 mS/cm @ 25.0 °C 
• Temp: 25.0 °C 
• Turbidity: 0.0/0.0 

List all field and quality control samples collected (list or provide attachment): 

Sample ID 

MCS-SWPG-GW1 

MCS-SWPG-GW2 

MCS-SWPG-GW3 

DUP1 

MCS-SWPG-GW3-QA 

MCS-SWPG-GW4 

Media 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Time 

1830 

1850 

1940 

1940 

1940 

1959 

Analysis 

Explosives 

Explosives 

Explosives 

Explosives 

Explosives 

Explosives 

Shipment 
Date 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

Lab 

STL 

STL 

STL 

STL 

ECBL 

STL 

Comments 

Top of the 
well 

Bottom of 
the well 

MS/MSD 

FDof 
GW3 

QA Split 
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Departures from approved SAP: 

Upon USACE's request, Parsons collected two groundwater samples from OHDW instead of 
one. The remaining number of groundwater samples or surface water samples intended for 
SWPG (whichever is appropriate depending on field conditions) will be adjusted accordingly to 
compensate for the additional groundwater sample collected at OHDW without incurring 
additional cost to the project. 

Problems encountered/resolutions: GPS, will reconcile tomorrow 

Health and Safety Training: Phil Clark conducted a site-specific health and safety briefing. 

Instructions given by government personnel: Collected one additional groundwater from the 
OHDW. 

Check all attachments: 

Table listing all field/QC samples collected 

Field sampling forms (in separate submittal) 

Field-generated analytical results 

Chain-of-custody forms (in separate submittal) 

Signed by: fStfls^ 

Name (print): Eric North 

Date: June 20, 2005 

Phone Number: Mobile: 512-775-7848; office: 512-719-6054 

Copies sent to: Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 
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DAILY CONTRACTOR QUALITY CONTROL REPORT 

Contract Number: W912DY-04-D-0005 

Delivery Order Number: 0004 

Project Name: Munitions Constituents Sampling, Analysis, and Evaluation of 
Formerly Used Defense Sites 

Project Number: 744205 

Site Location: Southwestern Proving Ground (SWPG), Hempstead Coonty, 
Arkansas 

Date: June 21, 2005 

Weather: Sunny, low 90's °F. 

Activities Conducted: Groundwater sampling, surface soil sampling, surface water 
sampling, site health and safety (H&S) brief. 

Work Performed: At the site prior to the start of today's work, Phil Clark (Parsons UXO) gave 
a site-specific health and safety briefing. Schonstedt and GPS were checked and tested. 
Schonstedt is working well. Still having problems with GPS. Eric North stayed back to try and 
get GPS working while remainder of group (Phil Clark, Kathy Sokolic, Max Frauenthal, and 
Deborah Walker) went to locate sampling points for surface water (SW) samples. 

Collected two downgradient SW samples (MCS-SWPG-SW1 and MCS-SWPG-SW2), then 
break for lunch. A blind field duplicate (DUP2), a set of matrix spike/ matrix spike duplicate 
(MS/MSD), and quality assurance (QA) sample were also collected at MCS-SWPG-SW2. 

Field crew got GPS working after lunch with the help of Parsons GIS staff out of Fairfax, VA; 
began locating surface soil (S) sampling locations. Collected samples at 12 of 15 required 
locations. A blind field duplicate sample (DUP3), a QA split sample, and a set of MS/MSD 
sample were also collected at MCS-SWPG-S12. Also collected one upgradient SW sample 
(MCS-SWPG-SW3) at northern end of site. 

Collected groundwater samples (GW) from the Knoll's property and Wesley Young Jr.'s 
property. 

Water quality measurements for pH, conductivity, turbidity, and temperature were collected at 
each of the GW and SW sampling locations. Sample labels were completed and checked and 
secured on each sample container. Sampling locations were restored to their original condition. 
All required sampling information and data were recorded in the project field log and the chain 
of custody form for the samples was prepared. The samples were preserved with ice in a cooler 
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for future shipment. 

Site Visitors: Max Frauenthal (USACOE, Little Rock Arkansas, District POC) and Deborah 

Walker (USAESCH Technical Manager) were onsite. 

Work Planned: Complete SW, GW, and Soil sample collection. 

Field Instrument Measurements (list or provide attachment): 

Surface Water ID: 
MCS-SWPG-SW1 
MCS-SWPG-SW2 
MCS-SWPG-GW5 
MCS-SWPG-GW6 
MCS-SWPG-SW3 

pH: 
6.21 
6.10 
4.56 
6.12 
6.26 

Temp (°C): 
22.4 

21.1 
21.3 
23.9 
23.1 

Cond (mS/cm): 
0.190 
0.066 
0.073 
0.470 
0.238 

Turb (NTU): 
29 
110 
51 
62 
46 

Equipment Calibrations (list or provide attachment): 

• pH: 4.0/4.0 @ 25.0 °C 
• Conductivity: 4.49 mS/cm @ 25.0 °C 
• Temp: 25.0 °C 
• Turbidity: 0.0/0.0 

List all field and quality control samples collected (list or provide attachment): 

Sample ID 

MCS-SWPG-SW1 

MCS-SWPG-SW2 

DUP2 

MCS-SWPG-SW2-
QA 

MCS-SWPG-GW5 

MCS-SWPG-S10 

MCS-SWPG-S7 

MCS-SWPG-S8 

Media 

Surface 
water 

Surface 
water 

Surface 
water 

Surface 
water 

Groundwater 

Surface soil 

Surface soil 

Surface soil 

Time 

1005 

1105 

1105 

1105 

1225 

1430 

1455 

1518 

Analysis 

Explosives, 
metals, 

hardness 
Explosives, 

metals, 
hardness 

Explosives, 
metals, 

hardness 
Explosives, 

metals, 
hardness 

Explosives 

Metals, 
explosives, 

pH, soil 
classification 

Metals, 
explosives 

Metals, 
explosives, 

pH, soil 

Shipment 
Date 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

Lab 

STL 

STL 

STL 

ECBL 

STL 

STL 

STL 

STL 

Comments 

MS/MSD 

FD of SW2 

QA Split 

PARSONS 

2 



MCS-SWPG-S1 

MCS-SWPG-S4 

MCS-SWPG-S3 

MCS-SWPG-S2 

MCS-SWPG-S5 

MCS-SWPG-S6 

MCS-SWPG-GW6 

MCS-SWPG-S12 

DUP3 

MCS-SWPG-S12-QA 

MCS-SWPQ-SW3 

MCS-SWPG-S11 

MCS-SWPG-S9 

Surface soil 

Surface soil 

Surface soil 

Surface soil 

Surface soil 

Surface soil 

Groundwater 

Surface soil 

Surface soil 

Surface soil 

Surface 
water 

Surface soil 

Surface soil 

1528 

1550 

1604 

1630 

1641 

1655 

1735 

1850 

1850 

1850 

1915 

1945 

1950 

classification 

Metals, 
explosives 

Metals, 
explosives, 

pH, soil 
classification 

Metals, 
explosives 

Metals, 
explosives, 

pH, soil 
classification 

Metals, 
explosives 

Metals, 
explosives 

Explosives 

Metals, 
explosives, 

pH, soil 
classification 

Metals, 
explosives 

Metals, 
explosives, 

pH 
Metals, 

explosives, 
hardness 

Metals, 
explosives 

Metals, 
explosives 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

June 22, 
2005 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

ECBL 

STL 

STL 

STL 

MS/MSD 

FD ofS12 

QA Split 

Departures from approved SAP: At USACE's request, Parsons collected an additional 
groundwater samples from a shallow well that was discovered during field reconnaissance work 
to locate groundwater wells at SWPG. The number of surface water samples collected was 
reduced by one to compensate for the additional groundwater sample without incurring 
additional cost to the project. 
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Problems encountered/resolutions: Had GPS/Arc Pad operation problems in the morning, with 
assistance from the Parsons Fairfax GIS staff, the GPS/Arc Pad Unit was reset in operation 
condition in the afternoon and used to acquire all required sampling locations. 

Health and Safety Training: Phil Clark conducted a site-specific health and safety briefing. 

Instructions given by government personnel: None today. 

Check all attachments: 

Table listing all field/QC samples collected 

Field sampling forms (in separate submittal) 

Field-generated analytical results 

Chain-of-custody forms (in separate submittal) 

Signed by: 

Name (print): 

Date: 

Phone Number: 

Copies sent to: 

Eric North 

June 21, 2005 

Mobile: 512-775-7848; office: 512-719-6054 

Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 
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Attachment C 
Copies of Field Logs 
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Attachment D 
Safety Logs 
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pirn ACCEPrmm FORM 
PROJECT ACCIOENT PREVENTION PLAN 

I haw read and agree to abide by the contents of the Accident PreveotJon Plan for the 
following project 

Mwttitiaas Constituents Satttplttg, Analysis, and Evaluation at FOB Sites 
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Attachment E 
Photographs 
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Photo #1 Meeting with the USAESCH and COE Arkansas District POC, on June 20, 
2005, at Former SWPG, near Hope, Arkansas. 

Photo #2 Groundwater sampling effort at the Old hand Dug Well (GW-1 & 2 location) 

Attachment E - Field Photo Log for Former SWPG.doc 



Photo#3 Groundwater sampling effort at the Young's Property (GW3 location) 

Photo#4 Groundwater sampling effort at the Wilson's Property (GW4 location) on June 
20, 2005. 

Attachmeni E - Field Photo Log for Former SWPG.doc 



Photo #5, The Knoll property, where Groundwater sample GW5 was collected on June 
20, 2005. 

Photo #6, The Skagges property, where Groundwater sample GW6 was collected on 
June 20, 2005. 

Attachment E - Field Photo Log for Former SWPG.doc 



c 
Photo #7, Creek below old dam where surface water sample SW 1 was collected on June 

21,2005. 

Photo #8, Creek below old dam where surface water sample SW2 was collected on June 
21,2005. 

Attachment E - Field Photo Log for Former SWPG.doc 
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Phot #9 Creek above old dam area where surface water sample SW2 was collected on 
June 21, 2005. 

Photo #10, Observation bunker located west of the old dam. 

Attachment E - Field Photo Log lor Former SWPG.doc 
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Photo # 11, A typical location from where soil samples were collected in the Old Dry 
Target Lake area on June 21, 2005. 
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Photo # 12, Soil samples collection effort in the Old Dry Target Lake area on June 21, 
2005. 

Altachmeni E - Field Photo Log tor Former SWPG.doc 
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Photo # 13, Soil samples collection effort in the Old Dry Target Lake area on June 2 
2005. 

Photo # 14, Soil sample collection effort in the Old Dry Target Lake area on June 21 
2005. 

Attachment E - Field Photo Log tor Former SWPG.doc 
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Chain 
Custody Record 

STL Denver 
4955 Yarrow Street 

Severn Trent Laboratories, Inc. Arvada, CO 80002 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER SOUTHWESTERN PROVING GROUND (SWPG) 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil, groundwater, and surface 
water samples collected from SWPG on June 20, 21, and 22, 2005. Samples were logged 
in under the following Sample Delivery Group (SDG): 

D5F230204 

Soil samples were analyzed for explosives, metals, soil classification, and pH. 
Surface water samples were analyzed for explosives, metals, and hardness. Groundwater 
samples were analyzed for explosives only. Not all samples were analyzed for all of the 
parameters listed above. The table on the following page details the parameters that were 
requested for each sample. The field quality control (QC) samples collected in 
association with this SDG included three field duplicates and three matrix spike/matrix 
spike duplicate (MS/MSD) pair. The field QC samples were analyzed for the same 
parameters as the associated parent samples. 

All samples were collected by Parsons. All analyses were performed by STL-
Denver or STL-Burlington following the procedures outlined in the Statement of Work 
and the Work Plan of Munition Constituents Sampling, Analysis and Evaluation at 
Formerly used Defense Sites project (Work Plan), issued in April 2005 by Parsons. The 
samples in this SDG were shipped to the laboratory in five coolers. The coolers were 
received by the laboratory at temperatures of 5.3°C, 4.3°C, 2.2°C, 3.7°C, and 4.6 °C, all 
of which were within the 2-6° C range recommended by the Work Plan. 
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FIELD SAMPLE DDs AND REQUESTED PARAMETERS 

Sample ID 

MCS-SWPG-S1 

MCS-SWPG-S2 

MCS-SWPG-S3 

MCS-SWPG-S4 

MCS-SWPG-S5 

MCS-SWPG-S6 

MCS-SWPG-S7 

MCS-SWPG-S8 

MCS-SWPG-S7 

MCS-SWPG-S10 

MCS-SWPG-S11 

MCS-SWPG-S12 

MCS-SWPG-S13 

MCS-SWPG-S14 

MCS-SWPG-S15 

DUP3 

MCS-SWPG-SW1 

MCS-SWPG-SW2 

MCS-SWPG-SW3 

DUP2 

MCS-SWPG-GW1 

MCS-SWPG-GW2 

MCS-SWPG-GW3 

MCS-SWPG-GW4 

MCS-SWPG-GW5 

MCS-SWPG-GW6 

DUP1 

Matrix 

S 

S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

SW 

SW 

SW 

SW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

Explosives 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Metals 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

pH & Soil 
Classification 

X 

X 

X 

X 

X 

X 

X 

Hardness 

X 

X 

X 

X 

Comments 

MS/MSD 

Background 

FDofS12 

MS/MSD 

FD of SW2 

MS/MSD 

FDofGW3 

S = Soil, GW = Groundwater, and SW = Surface water 
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EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt forms, and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at <l/2 reporting limit (RL), 
no corrective action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USACE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 

Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-dinitrobenzene 

Nitrobenzene 

Tetryl 

Nitroglycerin 

2,4,6-Trinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2,4-Dinitrotoluene 

LCS/MS/MSD Control 

L imi ts for Soil 

53-120 

70-114 

62-110 

69-110 

71-111 

20-162 

43-124 

67-114 

72-122 

71-120 

67-112 

LCS /MS/MSD Control 

L imi ts for Water 

20-156 

55/141 

48-135 

62-127 

22-129 

20-126 

19-126 

59-129 

57-132 

61-131 

58-130 
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2,6-Dinitrotoluene 

3-Nitrotoluene 

PETN 

2-Nitrotoiuene 

4-Nitrotoiuene 

70-110 

73-111 

55-162 

72-112 

72-112 

59-126 

20-123 

35-154 

20-134 

21-131 

For metals, the control limits are 80% -120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of thirty-three (33) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair; six (6) groundwater samples, one (1) groundwater FD, and 
one (1) groundwater MS/MSD pair . The samples were collected on June 20, 21, and 22, 
2005 and were analyzed for the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the method and the 
Work Plan. 

The explosives analyses were performed in two analytical batches. The soil samples 
were analyzed in batch # 5186068 under a single initial calibration (ICAL) and the water 
samples were analyzed in batch #5175099 under a separate ICAL. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate spikes. 
Samples MCS-SWPG-S12, MCS-SWPG-GW3, and MCS-SWPG-SW2 were designated 
for MS/MSD analyses on the COC. 

All LCS and surrogate spike recoveries were within the laboratory historically 
developed control limits except: 

Sample 

LCS (soil) 

LCS (water) 

Analyte 

Nitrobenzene 

2-Nitrotoluene 

3-Nitrotoluene 

RDX 

% Recovery 

116 

119 

122 

121 

Control Limit (%R) 

71-111 

7 2 - 1 1 2 

7 3 - 1 1 1 

73-118 

All target compounds were non-detect for all associated field samples. Therefore, the 
high recoveries in these two LCS samples had no impact to the data quality. No flags 
were applied. 
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All MS/MSD recoveries were within acceptance criteria, except for the following: 

Parent Sample ID 

MCS-SWPG-S12 

MCS-SWPG-SW2 

MCS-SWPG-GW3 

Analyte 
Nitrobenzene 

3-Nitrotoluene 

2-Nitrotoluene 

HMX 
1,3,5-Trinitrobenzene 
2,4,6-Trinitrobenzene 

4-Amino-2,6-dinitrotoluene 
Tetryl 

HMX 
1,3,5-Trinitrobenzene 

4-Amino-2,6-dinitrotoluene 

PETN 

MS %R 

122 
112 

(112) 
59 
63 

(69) 
(91) 

22 

72 

(73) 
128 

46 

MSD %R 
123 

116 

115 

36 
53 
63 
34 
28 

70 
62 

(119) 

39 

Criteria 

71-111% 

73-111% 

71-112% 

76-142% 
67-118% 
66-117% 
63-120% 
30-170% 

76-142% 
67-118% 
63-120% 
49-129% 

( ) indicates the recovery met criteria. 

The results for all non-compliant compounds were not detected and therefore flagged 
"UJ" in the associated parent sample. 

The surrogate nitrobenzene-d5 was recovered high in sample MCS-SWPG-S6 
(126%), and in the reanalysis of samples MCS-SWPG-GW6 (113%) and DUP1 (120%) 
that were performed for tetryl only. The control limits are 69% - 111%. No target 
compounds were detected in these three samples, so data quality was not affected and no 
corrective action was necessary.. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample DUP1 was collected as a field duplicate of sample 
MCS-SWPG-GW3. Sample DUP2 was collected as a field duplicate of sample MCS-
SWPG-SW2. Sample DUP3 was collected as a field duplicate of sample MCS-SWPG-
S12. 

All MS/MSD RPDs were within acceptance criteria. 

No analytes were detected in any of the field duplicate samples or their associated 
parent samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 
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The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were properly preserved and 
prepared and analyzed within the holding time required by the method and the Work 
Plan. 

• All initial calibration criteria were met. 

• All secondary source verification criteria were met. 

• All initial calibration verification (ICV) and continuing calibration verification 
(CCV) criteria were met, with the exception of several analytes recovered high in 
one or more of the CCV samples. Because all non-compliant recoveries were 
high, and none of the analytes were detected in the associated samples, data 
quality was not affected and no corrective action was deemed necessary. 

• MDL studies for both waters and soils were conducted within 12 months of 
sample analyses. 

Two method blanks were associated with this SDG, one for each analytical batch. 
Both method blanks were free of target explosives at or above one half the associated RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate, and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on June 21 and 22, 2005 and 
were analyzed for aluminum, calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
601 OB. The samples in this SDG were analyzed following the procedures outlined in the 
Work Plan. All samples were prepared and analyzed within the holding time required by 
the method and the Work Plan. 

The ICP-AES metals analyses were performed in two analytical batches (one for soil 
and one for water) under two separate ICALs. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-SWPG-S12 and MCS-SWPG-SW2 were 
designated for MS/MSD analyses on the COC. 
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Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exception: 

Parent Sample 

MCS-SWPG-SW2 

Metal 

Aluminum 

MS (%R) 

595 

MSD (%R) 

615 

Criteria 

80-120% 

The aluminum result in sample MCS-SWPG-SW2 was flagged "J" as estimated due 
to the high bias demonstrated by the MS/MSD recoveries. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations 
and the field duplicate analyte results. Sample DUP2 was collected as a field duplicate of 
sample MCS-SWPG-SW2. Sample DUP3 was collected as a field duplicate of sample 
MCS-SWPG-S12. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• AH second source verification criteria were met. The initial calibration 
verification samples were prepared using a secondary source. 

• All CCV criteria were met. 

• All interference check criteria were met. 

• All RL check standard criteria were met. 

• A dilution test (DT) was analyzed on samples MCS-SWPG-S12 and MCS-
SWPG-SW02. 

For sample MCS-SWPG-S12, the dilution test was only applicable for aluminum, 
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calcium, iron and magnesium because all other metals were either non-detect or 
were below the RL in the diluted sample. The DT met criteria for all applicable 
metals as follows:. 

Sample ID 

MCS-SWPG-S12 

Metal 

Aluminum 

Calcium 

Iron 

Magnesium 

%D 

2.4 

0.9 

0.1 

2.3 

Criteria 

%D<10 

For sample MCS-SWPG-SW02, the dilution test was only applicable for 
aluminum, calcium, iron and magnesium because all other metals were either 
non-detect or were below the RL in the diluted sample. The DT met criteria for 
all applicable metals as follows:. 

Sample ID 

MCS-SWPG-SW2 

Metal 

Aluminum 

Calcium 

Iron 

Magnesium 

%D 

0.7 

2.7 

1.1 

3.5 

Criteria 

%D< 
10 

• A post digestion spike (PDS) was only required for sodium and potassium for 
both soil and water matrixes. However, the laboratory did not perform a PDS for 
soil or water. Since both the soil and water MS/MSD recoveries were compliant 
for sodium and potassium, no matrix effects were demonstrated for these metals 
and no corrective action was deemed necessary. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP-AES analyses in this SDG. All calibration blanks 
were compliant. The method blank results were reviewed and the rules listed above in the 
"Evaluation Criteria" section of this report were applied. No additional corrective action 
was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. 
The completeness for the ICP metals portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

ICP/MS METALS 

General 

The ICP/MS portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate, and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on June 21 and 22, 2005 and 
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were analyzed for antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, 
manganese, nickel, selenium, silver, thallium, vanadium, and zinc. 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method and 
the Work Plan. 

Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD 
samples. Samples MGS-SWPG-S12 and MCS-SWPG-SW2 were designated for 
MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exceptions: 
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Parent Sample ID 

MCS-SWPG-S12 

MCS-SWPG-SW2 

Matrix 

Soil 

Surface 
water 

Analyte 

Antimony 
Arsenic 

Chromium 

Cobalt 
Copper 

Lead 
Nickel 

Antimony 
Chromium 
Manganese 
Vanadium 

MS %R 
23 
75 
0 

78 
70 

0 
68 

61 
(115) 
(100) 

121 

MSD %R 
26 
57 
0 
73 

(94) 
0 

61 

57 
123 
123 
132 

Criteria 

80-120% 

80-120% 

( ) indicates the recovery met criteria. 

The non-compliant analytes were flagged "J" as estimated in the associated parent 
samples in accordance with the Work Plan. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations 
and the field duplicate analyte results. Sample DUP2 was collected as a field duplicate of 
sample MCS-SWPG-SW2. Sample DUP3 was collected as a field duplicate of sample 
MCS-SWPG-S12. 

All MS/MSD PvPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria, with the following 
exceptions: 

Metal 

Chromium 
Vanadium 

MCS-SWPG-SW2 
Cone. (ug/L) 

7.9 
13 

DUP2 Cone. 
(Hg/L) 

14 
22 

RPD (%) 

55.7 
51.4 

Criteria 

RPD < 40% 

The chromium and vanadium results for samples MCS-SWPG-SW2 and MCS-
SWPG-DUP2 were flagged "J" as estimated due to the variability demonstrated by the 
FD results. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating sample preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 
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The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All instrument tune criteria were met. 

• All initial calibration criteria were met. 

• All metals met criteria in the RL check standard. 

• All second source criteria were met. The ICV was prepared using a secondary 
source. 

• All CCV criteria were met. 

• All interference check (ICSA/ICSAB) criteria were met. 

• The DT was performed on sample MCS-SWPG-S12 for the soil batch and on 
sample MCS-SWPG-SW2 for the water batch. 

The dilution test for sample MCS-SWPG-S12 not applicable for antimony, 
beryllium, cadmium, selenium, silver, or thallium because these metals were 
either non-detect or below the RL in the diluted run. All other metals met criteria 
in the DT as follows:. 

Sample ID 

MCS-SWPG-S12 

Metal 

Arsenic 

Barium 

Chromium 

Cobalt 

Copper 

Lead 

Nickel 

Vanadium 

Zinc 

Manganese 

%D 

3.1 

0.9 

5.4 

1.9 

6.3 

2.1 

4.1 

0.8 

7.4 

2.4 

Criteria 

%D< 
10 

The dilution test performed on sample MCS-SWPG-SW2 was only applicable for 
barium and manganese because all other metals were either non-detect or below 
the RL in the diluted run. Manganese and barium met criteria for the DT as 
follows: 

Sample ID 

MCS-SWPG-SW2 

Metal 

Manganese 

Barium 

%D 

0.7 

5.6 

Criteria 

%D<10 

Post digestion spike recoveries were compliant for all metals which were not 
applicable in the DTs performed on samples MCS-SWPG-S12 and MCS-SWPG-
SW2. 
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Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP/MS analyses in this SDG. All calibration blanks 
were compliant. The method blank results were reviewed and the rules listed above in the 
"Evaluation Criteria" section of this report were applied. No additional corrective action 
was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

MERCURY 

General 

The mercury portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate, and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on June 21 and 22, 2005 and 
were analyzed for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7470A and 
7471 A. The samples were analyzed following the procedures outlined in the Work Plan. 
All samples were properly preserved and prepared and analyzed within the holding time 
required by the method and the Work Plan. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-SWPG-S12 and MCS-SWPG-SW2 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Parent Sample ED 

MCS-SWPG-SW2 

Matrix 
Surface 
water 

Analyte 

Mercury 

MS %R 

53 

MSD %R 

39 

Criteria 

80-120% 

The parent sample result for mercury was flagged "UJ" due to the low bias 
demonstrated by the MS/MSD results. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further assessed by comparing the field duplicate analyte results. Sample 
DUP2 was collected as a field duplicate of sample MCS-SWPG-SW2. Sample DUP3 
was collected as a field duplicate of sample MCS-SWPG-S12. 
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The soil MS/MSD RPD met criteria for the soil matrix, but the RPD for the water 
MS/MSD exceeded criteria. The mercury result in the parent sample was already flagged 
"UJ" due to the non-compliant MS/MSD recoveries, so no additional corrective action 
was necessary. Mercury was below the RL in both parent and field duplicate samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 

• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 

There were two method blanks (one for each matrix) and several calibration blanks 
associated with the mercury analyses in this SDG. All calibration blanks were compliant. 
The method blank results were reviewed and the rules listed above in the "Evaluation 
Criteria" section of this report were applied. No additional corrective action was 
necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH AND HARDNESS 

The pH portion of this SDG consisted of five (5) soil samples and the hardness 
portion of this SDG consisted of four (4) surface water samples. 

The pH determination was performed using USEPA SW846 Method 9045C and 
the hardness was determined with EPA Method 130.2. The samples were analyzed 
following the procedures outlined in the Work Plan. All samples were prepared and 
analyzed within the holding time required by the method for hardness. The holding time 
for pH determination is 24 hours, all pH determination for soil samples were done after 
the holding time was expired. All pH results were flagged with "J". 
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Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS/LCSD 
samples and the MS/MSD samples for the hardness determination and from the pH 7 
standard buffer solution for the pH determination. Sample MCS-SWPG-SW2 was 
designated for MS/MSD analyses for the hardness on the COC. 

All LCS/LCSD and MS/MSD recoveries were within laboratory-developed control 
limits for hardness. The LCS and LCSD readings for pH determination were within 
laboratory control limits. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results, 
MS/MSD results, field duplicate results, and laboratory duplicate results. Sample DUP2 
was collected as a field duplicate of sample MCS-SWPG-SW2 for the hardness analysis. 
In addition, the laboratory ran a batch analytical duplicate (or laboratory duplicate) for 
pH using a sample from a different client. 

The LCS/LCSD and MS/MSD RPDs for hardness were within the control limits. 
The laboratory duplicate RPD for pH was within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method for the hardness. All pH data were flagged 
with "J" due to the hold time exceedance as noted above. 

• All initial calibration criteria for the pH meter were met. 

• All calibration verification criteria for the pH meter were met. 

There was one method blank associated with the hardness analyses in this SDG. The 
method blank was free of calcium carbonate at or above one half the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All hardness and pH results for the samples in this SDG were considered usable. 
The completeness for the hardness and pH portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 
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SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 

All calculations were spot checked and verified. 

DATA USABILITY 

All data in this SDG are usable and all DQO requirements were met. 

J:744205/LAB//DVR SWPG.DOC 
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FIELD DUPLICATE RPDs FOR MCS-SWPG-S12 

Metal 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Manganese 
Nickel 
Thallium 
Lead 
Vanadium 
Zinc 
Aluminum 
Calcium 
Iron 
Potassium 
Magnesium 

Parent Cone, 
(mg/kg) 

4 
130 
0.47 
0.32 
16 
3 
10 

510 
5.3 

0.13 
21 
29 
63 

12000 
3100 
14000 
1200 
900 

FD Cone. 
(mg/kg) 

3.4 
110 
0.46 
0.23 
17 
3.1 
7.8 
480 
5.1 

0.13 
20 
30 
48 

8800 
3300 
13000 
950 
680 

RPD 

(%) 

16.2 
16.7 
2.2 
32.7 
6.1 
3.3 

24.7 
6.1 
3.8 
0.0 
4.9 
3.4 

27.0 
30.8 
6.3 
7.4 

23.3 
27.8 

Criteria 

RPD < 70% 

FIELD DUPLICATE RPDs FOR MCS-SWPG-SW2 

Parameter 

Barium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Nickel 
Vanadium 
Zinc 
Aluminum 
Calcium 
Iron 
Magnesium 
Hardness 

Parent Cone. 
(mg/L) 

69 
7.9 
1.5 
2.5 
3.8 
140 
2.9 
13 
14 

6500 
7400 
6000 
1100 
21 

FD Cone. 
(mg/L) 

68 
14 
1.9 
2.8 
3.8 
120 
4.3 
22 
18 

8060 
7800 
7700 
1300 
20 

RPD 
(%) 
1.5 

;:!;:iiii7,-.: 
23.5 
11.3 
0.0 
15.4 
38.9 
51.4 
25.0 
20.7 
5.3 
24.8 
16.7 
4.9 

Criteria 

RPD < 40% 

* Highlighted cells indicate RPD failures. 
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SECTION 4 
TESTS 

4.1 INTRODUCTION 

Consistent with requirements of the SOW and WP, analyses requested for samples 
collected at the former SWPG included explosives, TALs, metals, pH (soil only), hardness, and 
soil classification (ASTM D2487). A list of the laboratory extraction and analytical methods 
performed is provided in Table 4-1. A summary of MDLs, PQLs, and DQOs are presented in 
Table 4-2. All applicable DQOs for soil matrix are listed in Table 4-3, and all applicable DQOs 
for the water matrix are listed in Table 4-4. 

4.1.1 Laboratory Tests 

4.1.1.1 For the laboratory analyses performed, QC data (including tabular summaries 
correlating sample identifiers with all blank, MS/MSDs, surrogates, duplicates, laboratory 
control samples, and batch identifiers) were recorded on Contract Laboratory Program (CLP) or 
CLP-equivalent QC summary forms for the appropriate tests and correlated to the analysis 
results by the laboratory lot control numbers. Laboratory data results forms and packages are 
provided on a CD in Appendix C. The QC results are used to prepare control charts for each test 
and matrix type. QC reports contained the following items as appropriate: 

• Case narratives describing any non-compliant issues; 

• Holding time; 

• Instrument initial calibration curves; 

• Second source standard calibration verification; 

• Initial and continuing calibration verification results; 

• Method blanks; 

• Surrogate results; 

• Laboratory Control Sample results; 

• MS/MSD results; and 

• Instrument run-logs. 

4.1.1.2 The laboratory, as a part of the data reduction and validation process, confirmed 
that its documentation was complete, paginated, and legible; qualitative identifications were 
accurate; calculations were accurate; and results were expressed in the appropriate units. The 
laboratory also confirmed that data documentation had been approved by the laboratory project 
manager or designee. 

4.1.1.3 The QA effort by USAESCH is provided in results of the Chemical Quality 
Assurance Report (CQAR) in AppendicesE andF. The CQAR is a government-produced 
document compiled after inspection and analysis of QA samples and corresponding project 
sample data. The CQAR includes review of all QC parameters such as holding times, detection 
limits, method blanks, surrogate "recoveries, MS/MSDs, and inter-laboratory and intra-laboratory 
data comparisons. 
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4.1.2 Field and Technical Data Verification/Validation 

Validation of objective fields and technical data was performed at two different levels. 
The first level of data validation was performed at the time of collection by following standard 
procedures and QC checks. The Site Field Manager reviewed the field data to ensure that the 
correct codes and units were included. After data reduction was completed, the Field Manager 
reviewed data sets for anomalous values. The Project Manager reviewed field reports for 
reasonableness and completeness, and validated subjective field and technical data. In addition, 
the Field Manager and/or Site QA/QC Coordinator made random checks of sampling and field 
conditions. 

4.1.3 Analytical Data Validation 

4.1.3.1 Data validation for laboratory data was performed for all sample results in 
accordance with requirements contained in the Quality Assurance Project Plan, Department of 
Defense (DOD) Quality Systems Manual (QSM) for Environmental Laboratories (Version 2, 
June 2002), and the USEPA National Functional Guidelines for Data Review (USEPA 1999; 
2004) by the Parsons Project Chemist. Automated Data Review software was used to assist in 
the data validation process. Laboratory results were assessed for compliance with required 
precision, accuracy, completeness, and sensitivity. Field QC results were evaluated for 
compliance with required precision, accuracy, and representativeness. The Data Validation 
Report is provided in Attachment G of Section 3. Review of laboratory data focused on the 
following subj ects: 

• COC forms; 

• Case narrative; 

• Holding times; 

• MDLs; 

• Method blanks; 

• Practical quantitation limits; 

• Analytical batch control records, including spike recoveries and spike duplicate results; 

• Surrogate standard recoveries, where/if applicable; 

• Confirmation results for explosives, when detected; 

• Instrument calibration curves, initial calibration verification, and continuing calibration 
verification; 

• Second source standard calibration verification; 

• Instrument print-outs; 

• Results of parent and respective field duplicate samples; 

• Corrective actions, when needed; 

• Formulas used for analyte quantitation; 

• Calculations supporting analyte quantitation; and 

• Completeness of data. 
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4.1.3.2 Data outliers that fell outside the QC criteria were discussed in the data validation 
report, and associated data were flagged with an appropriate qualifier descriptive of the outlying 
condition (e.g., precision limits exceeded, etc.). Data were flagged in laboratory reports during 
the data validation process. All data validation flags applied/changed were added to the 
electronic data deliverable with explanation prior to submittal. 

4.1.4 Analytical Data QA/QC Report 

Appendices B and E of this report contains the Analytical Data QA/QC Report, which 
include all requirements from DID MR005-10 for Chemical Data Final Report that are not 
addressed elsewhere in the site-specific MCS Report. 

Table 4-1 Analyte Extraction and Analytical Methods 

Sample Matr.x Proparatio 11/ Extraction ' A n a l y t i c a l Mothod 

AQUEOUS 

TAL Metals 

Mercury 

Explosives 

Hardness 

Conductivity'1' 

Temperature'1' 

pH<1' 

Turbidity0' 

SOIL 

TAL Metals 

Mercury 

Explosives 

pH 

USCS Soil Classification 

SW3010A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SW3050B 

NA 

NA 

NA 

NA 

SW601 OB/6020 

SW7471A 

SW8321A 

EPA 130.2 

EPA 120.1 

EPA 170.1 

EPA 150.1 

EPA 180.1 

SW601 OB/6020 

SW7470A 

SW8321A 

SW9045C 

ASTM D2487 

Afield testing 

NA-Not Applicable 
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Table 4-2 MDL, PQL, DQO for Target Analytes 

SURFACE WATER (ug/L) SOIL (mg/kg) 

Most Most 
Stringent Ecological Stringent 

MDL PQL Human Screening MDL PQL Human 
Health Criteria Health 

Criteria' Criteria' 

Ecological 
Screening 

Criteria 

EXPLOSIVES 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2,6-dinitrotoluene 

4-Nitrotoluene 

Hexahydro-1,3,5-trinitro-1,3,5-triazine 

Methyl-2,4,6-trinitrophenylnitramine 

Nitrobenzene 

Nitroglycerin 

Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine 

pentaerythritol tetranitrate (PETN) 

0.018 

0.019 

0.018 

0.038 

0.037 

0.017 

0.057 

0.064 

0.022 

0.061 

0.013 

0.017 

0.036 

0.042 

0.017 

0.038 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.20 

0.20 

0.12 

0.20 

0.12 

0.12 

0.12 

0.13 

0.12 

0.12 

14 

1 

1.8 

0.098 

0.098 

7.3 

0.046 

120 

7.3 

0.62 

0.61 

150 

3.4 

4.8 

330 

NA 

11 

20 

100 

310 

81 

20 

NA 

750 

NA 

1900 

360 

5800 

270 

138 

150 

85000 

0.021 

0.017 

0.030 

0.013 

0.019 

0.035 

0.017 

0.023 

0.023 

0.013 

0.063 

0.055 

0.024 

0.045 

0.033 

0.099 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0.19 

0.17 

0.12 

0.50 

0.12 

0.50 

1800 

6.1 

3.9 

0.72 

0.72 

12 

0.88 

730 

12 

12 

4.4 

240 

20 

35 

3100 

NA 

0.38 

0.66 

8 

1.28 

0.033 

5.3 

4.1 

5.3 

NA 

9.4 

5.8 

2 

40.0 

150 

43 

21000 

TAL METALS 

Aluminum 

Antimony 

Arsenic 

40 

0.5 

0.10 

120 

2.0 

3.0 

50 

6 

0.045 

NA 

6 

0.14 

4.5 

0.05 

0.22 
—'—-ri",F—'i'Hi.. i i i i . .aeaa 

15 

0.200 

0.66 

76000 

31 

0.39 

50 

0.3 

10 
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Table 4-2 MDL, PQL, DQO for Target Analytes (continued) 

SURFACE WATER (ug'L) SOIL (mg.kg) 

Most Most 
Stringent Ecological Stringent Ecological 

MDL PQL Human Screening MDL PQL Human Screening 
Health Criteria Health Criteria 

Criteria" Criteria' 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

0.081 

0.061 

0.028 

300 

0.5 

0.010 

0.17 

24 

0.077 

32 

0.10 

0.044 

0.42 

700 

0.16 

0.080 

1400 

0.047 

0.073 

2.4 

1.0 

1.0 

1.0 

900 

2.0 

1.0 

2.0 

100 

1.0 

200 

1.0 

0.2 

2.0 

3000 

5.0 

5.0 

5000 

1.0 

2 

10 

2000 

4 

5 

NA 

100 

730 

1300 

300 

15 

NA 

50 

2 

100 

NA 

50 

100 

20000 

2 

36 

2000 

1000 

2.7 

2.2 

NA 

50 

3 

9.0 

NA 

2.5 

NA 

NA 

0.77 

52 

NA 

5.0 

0.34 

NA 

2.0 

19 

120 

0.080 

0.0071 

0.0050 

6.5 

0.064 

0.0041 

0.070 

1.3 

0.020 

7.0 

0.050 

0.0064 

0.050 

33 

0.040 

0.040 

120 

0.0013 

0.050 

0.320 

0.24 

0.100 

0.100 

20 

0.200 

0.100 

0.210 

10 

0.150 

21 

0.150 

0.033 

0.150 

300 

0.500 

0.12 

500 

0.100 

0.500 

1.0 

5400 

150 

37 

NA 

210 

900 

2900 

23000 

400 

NA 

1600 

23 

1600 

NA 

390 

390 

NA 

5.2 

78 

23000 

330 

1.1 

1.6 

NA 

7.9 

13 

40 

NA 

16 

NA 

152 

0.1 

38 

NA 

0.5 

2.0 

NA 

1.0 

2.0 

50 

NA - Not Available 
*The lowest value is the lowest value from various project related DQOs listed in Tables 4.3 and 4.4. 
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Table 4-3 Project Related DQOs for Soil Matrix 

Parameter Units 
Region 9 

PRG 
RES 

Region 
3RBC 
RES 

Region 
6 SSL 
RES 

Region 9 
PRG IND 

Region 3 
RBC IND 

Region 6 
SSL IND 

Eco 
Screening 

Criteria 

Most 
Stringent 
Human 
Health 
Criteria 

EXPLOSIVES 

1,3,5-trinitrobenzene 

1,3-dinitrobenzene 

2,4,6-trinitrotoluene 

2,4-dinitrotoluene 

2,6-dinitrotoluene 

2-amino-4,6-dinitrotoluene 

2-nitrotoluene 

3-nitrotoluene 

4-amino-2,6-dinitrotoluene 

4-nitrotoluene 

hexahydro-1,3,5-trinitro-1,3,5-triazine 

methyl-2,4,6-trinitrophenylnitramine 

nitrobenzene 

nitroglycerine 

Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine 

pentaerythritol tetranitrate (PETN) 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

ug/kg 

Mg/kg 

Mg/kg 

ug/kg 

ug/kg 

1800000 

6100 

16000 

720 

720 

12000 

880 

730000 

12000 

12000 

4400 

610000 

20000 

35000 

3100000 

NA 

2300000 

7800 

3900 

940 

940 

160000 

2800 

1600000 

160000 

38000 

5800 

310000 

39000 

46000 

3900000 

NA 

1800000 

6100 

16000 

720 

720 

NA 

2900 

1600000 

NA 

38000 

4400 

240000 

20000 

NA 

3100000 

NA 

18000000 

62000 

57000 

2500 

2500 

120000 

2200 

1000000 

120000 

30000 

16000 

6200000 

100000 

120000 

31000000 

NA 

31000000 

100000 

51000 

4200 

4200 

2000000 

12000 

20000000 

2000000 

170000 

26000 

4100000 

510000 

200000 

51000000 

NA 

21000000 

68000 

64000 

2800 

2800 

NA 

14000 

23000000 

NA 

190000 

17000 

2700000 

110000 

NA 

34000000 

NA 

380 

660 

8000 

1280 

33 

5300 

4100 

5300 

NA 

9400 

5800 

2000 

40000 

150000 

43000 

21000000 

1800000 

6100 

3900 

720 

720 

12000 

880 

730000 

12000 

12000 

4400 

240000 

20000 

35000 

3100000 

NA 

METALS 

Aluminum 

Antimony 

Arsenic 

Barium 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

76000 

31 

0.39 

5400 

78000 

31 

0.43 

5500 

76000 

31 

0.39 

5500 

100000 

410 

1.6 

67000 

100000 

410 

1.9 

72000 

100000 

450 

1.8 

79000 

50 

0.3 

10 

330 

76000 

31 

0.39 

5400 
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Table 4-3 Project Related DQOs for Soil Matrix (continued) 

• Region 9 , Region 
Parameter ; Units PRG j 3 RBC 

!i ' RES i RES 
! ' i 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

150 

37 

NA 

210 

900 

3100 

23000 

400 

NA 

1800 

23 

1600 

NA 

390 

390 

NA 

5.2 

78 

23000 

160 

39 

NA 

230 

1600 

3100 

23000 

NA 

NA 

1600 

NA 

1600 

NA 

390 

390 

NA 

5.5 

78 

23000 

Region 
6 SSL 
RES 

150 

39 

NA 

210 

900 

2900 

23000 

400 

NA 

3200 

23 

1600 

NA 

390 

390 

NA 

NA 

78 

23000 

Region 9 
PRG INO 

1900 

450 

NA 

450 

1900 

41000 

100000 

800 

NA 

19000 

310 

20000 

NA 

5100 

5100 

NA 

67 

1000 

100000 

| i Most 
„ . -, B • e Eco , Stringent 

E sit' ND ~ * "™» 
Criteria Health 

I , Criteria 
2000 

510 

NA 

3100 

20000 

41000 

310000 

NA 

NA 

20000 

20000 

NA 

5100 

5100 

NA 

72 

1000 

310000 

2200 

560 

NA 

450 

1900 

42000 

100000 

800 

NA 

35000 

340 

23000 

NA 

5700 

5700 

NA 

NA 

1100 

100000 

1.1 

1.6 

NA 

7.9 

13 

40 

NA 

16 

NA 

152 

0.1 

38 

NA 

0.5 

2 

NA 

1 

2 

50 

150 

37 

NA 

210 

900 

2900 

23000 

400 

NA 

1600 

23 

1600 

NA 

390 

390 

NA 

5.2 

78 

23000 

OTHER PARAMETERS 

PH 

SOIL CLASSIFICATION 

PH 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Notes: 

NA - No value available. 
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Table 4-4 Project Related DQOs for Water Matrix 

Parameter Units 
Reg9 
PRG 
tap 

Reg3 
RBC 
tap 

Reg 6 
SSL 
tap 

Fed 
DW 
MCL 

Fed 
DW 
HA 

Fed 
AWQ 
cmc 

Fed 
AWQ 
ccc 

Eco 
SCR 
val 

Most 
stringent 
Human 
Health 

Criteria 

EXPLOSIVES 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Amino-2,6-dinitrotoluene 

4-Nitrotoluene 

Hexahydro-1,3,5-trinitro-1,3,5-triazine 

Methyl-2,4,6-trinitrophenylnitramine 

Nitrobenzene 

Nitroglycerine 

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 

Pentaerythritol tetranitrate (PETN) 

Mg/L 
ug/L 

ug/L 

Mg/L 

Mg/L 

ug/L 

ug/L 

M9/L 

M9/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

1100 

3.6 

2.2 

0.099 

0.099 

7.3 

0.049 

120 

7.3 

0.66 

0.61 

360 

3.4 

4.8 

1800 

NA 

1100 

3.7 

1.8 

0.098 

0.098 

7.3 

0.046 

120 

7.3 

0.62 

0.61 

150 

3.5 

4.8 

1800 

NA 

1100 

3.7 

2.2 

0.099 

0.099 

NA 

0.29 

120 

NA 

4 

0.61 

150 

3.4 

NA 

1800 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

2 

5 

5 

NA 

NA 

NA 

NA 

NA 

2 

NA 

NA 

5 

400 

NA 

30 

110 

560 

0.11 

18500 

NA 

NA 

NA 

NA 

NA 

4000 

NA 

27000 

1700 

NA 

NA 

14 

30 

40 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

190 

NA 

27000 

200 

330 

NA 

11 

20 

100 

310 

81 

NA 

NA 

750 

NA 

1900 

360 

5800 

270 

138 

150 

85000 

14 

1 

1.8 

0.098 

0.098 

7.3 

0.046 

120 

7.3 

0.62 

0.61 

150 

3.4 

4.8 

330 

NA 

METALS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryliium 

ug/L 

ug/L 

Mg/L 

Mg/L 

Mg/L 

36000 

15 

0.045 

2600 

73 

37000 

15 

0.045 

2600 

73 

37000 

15 

0.045 

2600 

73 

50 

6 

10 

2000 

4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6 

0.14 

1000 

2.7 

50 

6 

0.045 

2000 

4 
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Table 4-4 ^ Project Related DQOs for Water Matrix (continued) 

Parameter 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 
Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 
Zinc 

Units 

M9/L 
M9/L 
pg/L 

M9/L 

M9/L 
ug/L 
ug/L 

Mg/L 

pg/L 
ug/L 

ug/L 
ug/L 

Mg/L 
|jg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Reg9 
PRG 
tap 

18 

NA 

110 

730 

1500 

11000 

NA 

NA 

880 

11 

730 

NA 

180 

180 

NA 

2.4 
36 

11000 

Reg3 
RBC 
tap 

18 

NA 

110 

730 

1500 

11000 

NA 

NA 

730 

NA 

730 

NA 

180 

180 

NA 

2.6 
37 

11000 

Reg6 
SSL 
tap 

18 

NA 

110 

730 

1400 

11000 

15 

NA 

1700 

11 

730 
NA 

180 

180 
NA 

NA 
37 

11000 

Fed 
DW 
MCL 

5 

NA 

100 

NA 

1300 

300 

15 

NA 

50 

2 

NA 

NA 

50 

100 
20000 

2 
NA 

5000 

Fed 
DW 
HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

300 

NA 

100 

NA 

NA 

100 
NA 

NA 

NA 
2000 

Fed 
AWQ 
cmc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

Fed 
AWQ 
ccc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

Eco 
SCR 
val 

2.2 

NA 

50 

3 

9 

NA 

2.5 
NA 

NA 

0.77 

52 

NA 

5 

0.34 

NA 

2 

19 
120 

Most 
stringent 
Human 
Health 
Criteria 

5 

NA 

100 

730 

1300 

300 

15 

NA 

50 

2 

100 

NA 

50 

100 

20000 

2 
36 

2000 

NA - Not Available 
Source: 
Resion IXPRGs. dtd 28 December 2004 
Resion IIIRBCs. dtd April 2005 
Resion VI SSLs. dtd 21 December 2004 

Eco Screening Value Sources: 
USEPA Eco SSLs 
San Francisco Regional Water Quality Board Surface Water Screening Values 
Los Alamos National Laboratory (LANL), ECORISK Database, 2004 
Los Alamos Nuclear Lab Screening Level 
Talmage, et. al. 1999 
USEPA Region III Freshwater Screening Benchmarks 
USEPA Region IVEco Screening Values 
USEPA Region V Ecological Data Quality Levels 
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SECTION 5 
SUMMARY 

5.1 Munitions constituents sampling, analysis, and evaluation of soil were 
performed at the former SWPG. The sampling activity was conducted to enable identification 
of areas with strong potential for MC contamination, to determine MC concentrations at these 
locations, and to reduce the overall size of areas that would otherwise be classified as suspect 
for MC contamination. In accordance with the SOW and the WP, Parsons collected soil 
samples from 15 locations, including a background sample, for laboratory chemical analyses 
(explosives and TALs for metals) and soil classification. Surface water samples were collected 
from three locations and were also analyzed for explosives and TALs for metals. Groundwater 
samples were obtained from five privately owned wells to confirm the presence or absence of 
explosives constituents. Evaluation of the results reveals explosives constituents were not 
detected in the soil and surface water. Only a very low concentration (0.029 (J-g/L) of 2,6-
Dinitrotoluehe was detected in groundwater from a field duplicate sample obtained from a 
private well (GW 3). Several metal constituents were detected in both soil and surface water. 
Of the metals detected above comparison criteria, only lead was identified on the list of MCs 
from MEC used at SWPG. Lead is naturally occurring and may be present along with other 
metal constituents in the soil at the site. Other potential sources of lead in the study area may 
include fertilizer application, defoliant application, munitions, and gasoline and exhaust from 
vehicular activity in the immediate or adjacent areas. Although lead is not readily mobile from 
soil, its occurrence along with other metals in both soil and water media suggest either 
migration of metal constituents from soil into the water medium or that suspended solids (for 
example, silt) were in the surface water analyzed. 

5.2 In the soil medium only arsenic was detected in soil above the MSHC. Only 
arsenic exceeded the MSHC in the background sample. The arsenic concentration in the 
background sample was higher than all but one of the samples. Other metals (aluminum, 
chromium, lead, manganese, selenium, vanadium, and zinc) were detected in soil above the 
ESV. Of these constituents, aluminum, chromium, manganese, selenium, and vanadium 
exceeded the ESV in the background sample. The concentrations of metal constituents 
detected above comparison criteria in the background sample are above the mean of the sample 
population. However, since only one background soil sample was collected, it is uncertain 
whether additional background samples would yield results much more indicative of pristine 
conditions with potentially lower concentrations of constituents discussed. A review of the 
results shows that one background sample would not suffice to adequately assess impact from 
MEC use, if any, for metals in soil in comparison to background conditions. Multiple 
background samples would be required to support a quantitative statistical and geochemical 
evaluation. 

5.3 Based on soil classification results, the soil sampled at the site consists of silty 
sand. In terms of soil characteristics and potential source of origin, there was no discernible 
difference between the background soil sample and other samples collected. On the basis of 
site geology, the soil originated from sedimentary rocks that have the potential to contain 
elements, including several of those identified above comparison criteria (for example, lead, 
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aluminum, iron, and vanadium). This would support the idea that metals detected may be 
naturally occurring in soil at the site. 

5.4 In the surface water medium, aluminum, arsenic, cobalt, iron, lead, manganese, 
and vanadium were detected above comparison criteria. Specifically, aluminum, arsenic, iron, 
and manganese exceeded the MSHC, and arsenic, cobalt, lead, and vanadium exceeded the 
ESV. "Background" surface water samples were not collected at this site; instead, a sample 
was collected at a location upstream of the stream that runs through the site for analyses and 
comparison to results for samples collected downstream. On the basis of the samples collected, 
sampling results obtained, and potential sources of metals identified, impact to surface water 
quality is not discernible. The only explosives constituent detected in ground water was 
2,6-Dintrotoluene, at a concentration of 0.029J, and from a field duplicate sample from a 
private well (GW3). However, this value is below environmental comparison criteria. 
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SECTION 6 
CONCLUSION 

Results of this study confirm that explosives analytes of munitions constituents at the 
former SWPG were not detected. However, several metals were detected at concentrations 
above environmental comparison criteria in soil and surface water media. Sources of these 
metals may include natural occurrence, munitions, fertilizers, defoliant application, exhaust from 
vehicular activity, and other urban-related activities. Of the metal constituents detected, only 
lead was identified as a potential constituent from MEC identified as used at SWPG. Collection 
and use of limited number of background soil sample and the inability to collect background 
samples for surface water for this study, in some ways, limit the ability to effectively assess the 
potential impact of the site on soil and surface water media in particular, for metal constituents. 
Because only one background sample was collected, only a qualitative comparison could be 
performed between the study area and background sample. It is recommended that multiple 
samples be collected for future investigations of similar study areas in order to support 
quantitative statistical evaluations and geochemical evaluations. Results and data provided in 
this report have been reviewed and determined to be acceptable. There were no findings in the 
data review that would prohibit use of the data compiled for its intended purpose. 
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2ADNT 

4ADNT 

2,6-DNT 

AP 

ASR 

bgs 

BIP 

CESPK 

CLP 

CQAR 

COC 

CRREL 

DNB 

DQCR 

DQO 

ECBL 

EE/CA 

EOD 

ESV 

FUDS 

GPS 

HE 

HMX 

MC 

MCS 

MDL 

MEC 

MS/MSD 

MSHC 

NC 

NG 

NCNG 

NELAP 

NQ 

OB/OD 

PCB 

ACRONYMS AND ABBREVIATIONS 

2-amino-4,6-dinitrotoluene 

4-amino-2-6-dinitrotoluene 

2,6-dinitrotoluene 

ammonium picrate 

Archives Search Report 

Below ground surface 

Blown in place 

Corps of Engineers Sacramento District 

Contract Laboratory Program 

chemical quality assurance report 

chain of custody 

Cold Region Research Engineering Laboratory 

1,3-dinitrobenzene 

Daily Quality Control Report 

Data quality objective 

Environmental Chemistry Branch Laboratory 

Engineering Evaluation/Cost Analysis 

Explosive Ordnance Disposal 

Ecological screening value 

Formerly Used Defense Site 

global positioning system 

High explosives 

octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 

Munitions constituents 

Munitions Constituent Sampling 

Method detection limit 

Munitions and Explosives Of Concern 

Matrix spike/matrix spike duplicate 

Most stringent human health criteria 

nitrocellulose 

nitroglycerine 

North Carolina National Guard 

National Environmental Laboratory Accreditation Program 

nitroguanidine 

Open Burn/Open Detonation 

polychlorinated biphenyl 
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PETN 

PM 

POC 

PRL 

QA/QC 

RBC 

RDX 

RL 

SOW 

STL 

SVOC 

TAL 

TCRA 

TNB 

TNT 

TO 

USACE 

AESCH 

USEPA 

UXO 

VOC 

WP 

WW 

pentaerythritol tetranitrate 

Project Manager 

Point of contact 

project reporting limit 

Quality assurance/quality control 

risk based concentration 

Cyclotrimethylenetrinitramine 

reporting limit 

Statement of work 

Severn Trent Laboratories 
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SECTION 1 
INTRODUCTION 

1.1 PROJECT AUTHORIZATION 

Parsons received Contract No. W912DY-04-D-0005, Delivery Order No. 0004, from the 
United States Army Engineering and Support Center, Huntsville (USAESCH) to conduct 
munitions constituents (MC) sampling, analysis, and evaluation on World War (WW)I or WWII-
era Formerly Used Defense Sites (FUDS) (See Statement of Work [SOW] - Appendix A). 
Please note that the appendices referenced throughout this Munitions Constituent Sampling 
(MCS) Report are common to each MCS Report and are presented at the end of the volume 
containing the six MCS Reports. 

1.2 PURPOSE AND SCOPE 

1.2.1 The purpose of this task order (TO) is to collect, sample, analyze, and evaluate 
soil and surface water samples from six WWI or WWII-era FUDS to characterize the presence 
and concentration of MCs. The sampling work is being conducted to enable identification of 
areas with strong potential for MC contamination, to determine MC concentrations at these 
locations, and to reduce the overall size of areas that would otherwise be classified as suspect for 
MC contamination. The intended use is to aid in programmatic decision-making such as scoping 
MC studies at FUDS. 

1.2.2 The work plan (WP) (Parsons 2005) identifies the six sites where the work 
required under the TO was performed. It describes the goals, methods, and procedures used for 
sampling activities, data analysis, and evaluation. 

1.2.3 The criteria used to evaluate results were provided in the SOW for this study and 
are some of the most commonly applied human health screening criteria, along with some 
potentially applied ecological criteria that were used to evaluate all the six FUDS on the same 
basis. USAESCH designed the study around the most likely worst-case regulatory standards 
likely to be applied to FUDS. The values provided in the SOW were based on this design. For 
soil, the most stringent criteria based on direct contact (residential or industrial land use) were 
selected from an analysis of Region III Risk Based Concentrations (RBCs), Region VI Soil 
Screening Levels (SSLs), and Region IX Preliminary Remediation Goals (PRGs). For surface 
water, the most stringent criteria were selected from an analysis of tap water criteria from 
Region III RBCs, Region IX PRGs, and Region VI SSLs; federal drinking water standards; and 
federal ambient water quality criteria. The Corps of Engineers Sacramento District (CESPK) 
provided some ecological criteria which were added as an additional benchmark. Where 
background levels for metals are available for the sites selected based on this study, the levels 
were used to evaluate the data and are part of the benchmark analysis. A detail listing of these 
criteria and how the most stringent health criteria (MSHC) and ecological screening values 
(ESV) were derived is presented in Section 4 of this report. Discussions on comparison of 
results from analysis for explosives and metal constituents with screening criteria are provided in 
Section 2 of this report. 
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1.3 SITE LOCATIONS AND DESCRIPTIONS 

1.3.1 Former Camp Burner, located near Durham, North Carolina, is one of six FUDS 
sites selected for this study. The process leading to the selection of this site is described in the 
Field Investigation Plan, provided in Section 3 of the WP. 

1.3.2 The specific areas of concern are those with significant munitions and explosives 
of concern (MEC) attributes with strong potential for triggering munitions response actions. The 
MEC attributes from which the selection process is based are derived directly from operations 
involving the use or destruction of MEC and include the following: 

• Low Order Detonation / Exposed Explosives Locations - where ordnance detonation was 
incomplete and resulted in exposed explosives and where ordnance did not function 
(detonate) as designed. 

• Firing Points - areas with known heavy use as firing positions for projectiles. 

• Impact areas - areas with significant evidence of detonation (e.g., multiple bomb impact 
craters). 

• Ordnance Burn / Ordnance Detonation (OB/OD) locations - specific locations used for 
disposal of ordnance and hazardous explosives items, either by burning or detonation. 

• Blown-in-Place (BIP) locations - locations at which MEC items that were not acceptable 
to move were destroyed. 

• Bomb target areas with known/confirmed heavy use of MEC. 

1.3.3 Of these, former Camp Burner was selected to meet requirements for low order 
detonation / exposed explosives locations and BIP locations. The following sections provide a 
full description of the location and description of the former installation. Additional details on 
history, discussion of MECs used at this site, and physiographic and environmental conditions 
are included in the WP. 

1.4 SITE DESCRIPTION AND HISTORY 

T.4.1 The former Camp Burner consists of 40,384 acres and encompasses portions of 
Person, Durham, and Granville Counties, North Carolina (Figure 1-1, Attachment A in Section 3 
of this report). The boundary of the site is loosely defined by the old Range Road (County 
Road 1126) (figure 2-3), which makes a contiguous loop around the site, although identified by 
multiple names and county designations. 

1.4.2 Approximately 75 percent of the former Camp Burner is located within Granville 
County. The northern and eastern boundaries roughly follow Range Road. County Road 1721 
(continuation of Range Road into Person County) defines the western boundary of and continues 
southward onto Cassam Road (figure 2-3). The Southern Railroad defines the southeastern 
border of the former Camp Burner. 
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1.4.3 An expanded discussion of the history of the former Camp Burner is presented 
in the Final Engineering Evaluation/Cost Analysis (EE/CA) Work Plan (Parsons 2004) and the 
Archive Search Report (ASR) (U.S. Army Corps of Engineers [USACE] 1993; 1997). 

1.4.4 On February 12, 1942, the War Department issued an order for the acquisition of 
land near the Durham, North Carolina area to be used as a training and cantonment facility 
during WWII. At the time, the land use was primarily low density residential in nature. The 
original authorization was for 60,000 acres of real property; however, the actual amount of land 
acquired was 40,384.39 acres. Although the camp was considered active until 1946, its use for 
training exercises only lasted for approximately 18 months from early 1942 to June 1943. 

1.4.5 As derived from the EE/CA (Parsons 2004), the camp was primarily established 
for training infantry divisions (including 78th, 89th, and 4th) and miscellaneous artillery and 
engineering units. Camp Butner was designed to house up to 40,000 troops. In addition to 
infantry training, the camp was the location of the one of the Army's largest general and 
convalescent hospitals and the War Department's Army Redeployment Center. 

1.4.6 The primary mission of Camp Butner was to train combat troops for deployment 
and redeployment overseas. There were approximately 15 live-fire ammunition-training ranges 
encompassing a combined approximately 23,000 acres. Other training ranges included a grenade 
range, a 1000-inch range, a gas chamber, and a flame-thrower training pad. There was also an 
ammunition storage area. In September 1943, the first prisoners of war arrived at the camp. 

1.4.7 On January 31,1947, the War Department declared Camp Butner excess. At that 
time, the Federal Government was negotiating with the State of North Carolina for a lease on the 
hospital. The State was interested in using the hospital as a State mental hospital. The State was 
also negotiating to purchase 10,000 acres to be used to support the hospital. On November 3, 
1947, the State purchased the hospital, later named the John Umstead Hospital, and 1,600 acres 
of the cantonment area to be used for various projects and agricultural development. The North 
Carolina National Guard (NCNG) was conveyed 4,750 acres of the former Camp Butner for 
training purposes. 

1.4.8 After Camp Butner was declared surplus, dedudding operations were initially 
conducted in 1947 and continued through 1950. The Recapitulation Dedudding Report 
presented in the ASR stated that 1,366 MEC items had been discovered and destroyed by the 
completion of dedudding operations. Much of the property was sold back to the original owners, 
with provisions outlined in the property deed restricting land use to "surface use only". 

1.4.9 Six areas were identified during dedudding inspections as warranting land 
restrictions to "surface use only" due to the numerous amounts of high explosive (HE) duds 
found. The six areas (Figure 1-1 in Attachment A of Section 3) identified were defined as: 

• Area A (an artillery impact area); 

• Area B (a bazooka and rifle grenade impact area); 

• Area C (an artillery and rifle grenade impact area); 

• Area D (a moving target area); 

• Area E (a bazooka and rifle grenade impact area); and 
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• Area F (a hand grenade court). 

1.4.10 The areas of interest to this study are Area 4C (a portion of Area D above) and the 
Lakeview area (coincides with Area 2 above) (Figure 1-1, 2-1, and 2-2, in Attachment A of 
Section 3). 

1.5 PREVIOUS INVESTIGATIONS 

Between 1958 and 1969 periodic inspections of the six areas with warning restrictions 
were conducted. The ASR divided the site into six areas based on several factors including 
historic military land use, suspect impact or overshoot areas, and property controlled by the 
NCNG (USACE 1997; 2003). These areas are depicted on Figure 1-1 in Attachment A of 
Section 3 of this report. In 2002, an EE/CA was performed at Former Camp Butner 
(Parsons 2004). The EE/CA included all six areas. A time-critical removal action (TCRA) was 
performed in 2003 (Parsons 2003b). Parsons performed the TCRA work on approximately 
26 acres of land encompassing 16 contiguous acres within a residential development identified as 
Lakeview Subdivision (within Area 4), and 10 acres comprising a 100-foot buffer around the 
entire site. The area of concern for the TCRA is located to the east of the southeastern corner of 
the NCNG property between Roberts Chapel Road and East Range Road. The TCRA was 
conducted as a result of public concern stemming from unexploded ordnance (UXO) findings in 
the area during the EE/CA. Of the six areas defined in the ASR and shown in Figure 1-1, in 
Attachment A of Section 3, Area 4 contains the areas of interest for this study. 

1.6 MUNITIONS AND EXPLOSIVES OF CONCERN 

1.6.1 The specific areas of concern selected for this study within Area 4 are Area 4C 
and the Lakeview Subdivision area. These areas were selected based on confirmed presence of 
MEC and high potential for presence of MCs. Additionally, Area 4C meets the requirement for 
low order detonation/exposed explosives locations, and the Lakeview Subdivision area meets the 
requirement for BIP locations (refer to Subsection 3.2). Area 4C is depicted on Figure 1-1 in 
Attachment A of Section 3, and the Lakeview Subdivision is depicted on Figure 2-1, 2-2, and 
2-3in Attachment A of Section 3. 

1.6.2 Area 4C encompasses an approximate 126-acre tract of land intersected by the 
power line easement and Uzzle Road. The Lakeview Subdivision encompasses approximately 
26 acres, including 16 acres that comprise the subdivision, and the 10-acre buffer zone around 
the entire site. 

1.6.3 MEC recovered during the EE/CA (Parsons 2004) and TCRA (Parsons 2003b) in 
these areas included, one 105mm projectile, three 2.36-inch bazooka rockets, two 37mm 
projectiles, an Mk II hand grenade, M52-series nose fuze, and Ml practice mine with spotting 
charge and fuze. Some of these findings are specifically described below. According to the 
EE/CA, on November 11,2001 a 2.36-inch bazooka rocket was exposed by a resident of the 
Lakeview Subdivision while raking leaves near the southwest corner of the house. Butner Public 
Safety responded to the call and subsequently notified the Fort Bragg Explosives Ordnance 
Disposal (EOD) unit. The round was removed by EOD from the property and detonated nearby 
on the NCNG range. 

1.6.4 On May 27, 2002, Butner Public Safety received a second ordnance call from the 
same property owner reporting a second bazooka rocket. This second item, located near the 
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northeast corner of the residence, was uncovered during installation of an above-ground 
swimming pool. The item was identified as an expended 2.36-inch bazooka rocket (inert). 

1.6.5 During intrusive investigations conducted in support of the EE/CA, a MEC 
(37mm HE projectile) was discovered from a depth of 3 to 4 inches below ground surface (bgs) 
within one of the three 100 by 100-foot characterization grids placed in the Lakeview 
Subdivision. This MEC was determined to be unsafe to move and was BIP. Additionally, six 
MEC were recovered during the TCRA at the Lakeview Subdivision. A list of the MEC items 
recovered during the EE/CA and TCRA, as well as the corresponding grid identities and depths 
of findings, are identified in Table 1-1. 

1.6.6 The specific areas of interest within Area 4C are the locations where MEC was 
recovered in Grid A4G0020, and areas where munitions debris was recovered at Grid A4G052 
and A4G0523 (Figure 2-1 in Attachment A of Section 3). The specific areas of interest at the 
Lakeview Subdivision where three 3.36-inch bazooka rockets where found, and three locations 
(Grids 334, 335, and 349) where MEC was recovered during the TCRA (Figure 2-2 in 
Attachment A of Section 3). 

Table 1 -1 MEC Recovered and Detonated During EE/CA and TCRA, Area 4C 
and Lakeview, Former Camp Butner, Durham/Granville/Person Counties, NC 

Grid ID 

A4G0020 
(EE/CA) 

334 (TCRA) 

335 (TCRA) 

349 (TCRA) 

358 (TCRA) 

375 (TCRA) 

Site ID l . D T h
l ' MEC Munitions Debris ^ 

(inches) Findings 

4C 

Lakeview 
Area 

Lakeview 
Area 

Lakeview 
Area 

Lakeview 
Area 

Lakeview 
Area 

Lakeview 
Area 

3 

6 

1 

4 

1 

1 

2 

105mm projectile 
unfuzed 

M1 A1 Landmine 
fuze 

2.36-inch warhead 
fuzed 

Mk II hand grenade 

37 mm HE 

2.36-inch warhead 
unfuzed2 

Electric blasting cap 

Two M51 fuzes 
and HE fragments 

NA 

2.36-inch nose 
cone and HE 
fragments 

NA 

NA 

2.36-inch rocket 
motors, 60mm 
mortar fins and rifle 
grenade tail boom 

M1 mine fuzes 

5.08 lb Comp. B or 4.8 lb 
TNT 
6lb TNT in the mine 
Lead Azide and Tetryl 
Priming Mix 
Tetryl Booster 

61.5 gn Ballisite, 
LeadAzide & Tetryl 

56.7 gm TNT, Black 
powder 
0.I0 lb Tetryl 
20 gr Igniter Mix 
90-gr Tracer Mix 
24.68 gr Black Powder 

0.5lb Pentolite 

Lead Azide, mercury 
fulminate, or picric acid 

NA - Not Applicable, HE = High Explosive 

1 - All "other ordnance-related findings " were determined inert or fully expended and handled as Munitions debris. 

2 - This item was not fuzed, however, it was considered hazardous in its recovered state due to the presence of 
residual explosives and was detonated 

3 - Filler information provided for MEC Items. 
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1.7 TOPOGRAPHY 

1.7.1 Terrain within the project site area is in the Piedmont Plateau physiographic 
province. The topography is characterized by rolling hills with moderate to steep slopes. Lake 
Butner (Holt Reservoir) is located in the south-central portion of the former Camp Butner and 
stretches northeast into NCNG property. The most common land use is agriculture and forestry. 
This combination of land use is typified by cropland clearings within expanses of woodland. 

1.7.2 Vegetation in the undeveloped areas is primarily moderate to dense forest. The 
understory is predominantly dogwood, poison ivy, Christmas fern, and Japanese honeysuckle. 
Wooded areas typically consist of hardwoods and pine located throughout the hillsides. Forested 
areas in the northeastern region of the site are currently undergoing commercial logging which 
has denuded the landscape and created hummocky terrain. Vegetation in farmed areas consists 
of grasses and agricultural crops, often tobacco. 

1.8 CLIMATE 

The project site is subject to warm, humid summers and mild winters. The lowest mean 
temperature of 28°F occurs in January, and the highest mean temperature of 90°F in July. The 
annual average rainfall is approximately 47 inches with an average monthly rainfall between 3 to 
4 inches. The estimated maximum frost penetration for the general area is 4 inches. 

1.9 GEOLOGY/SOIL 

Former Camp Butner is located within the Durham Sub-basin. The predominant bedrock 
formation is Arkosic Sandstone. The sandstone is tan in color, medium to very coarse grained, 
and contains mica. The soil is from the Triassic Age and is an acidic bedrock material. The two 
sites are located within the White Store-Creedmoor soil association, which has gently sloping to 
moderately steep, moderately well drained (sandy loam) soil with a subsoil of firm clay. 

1.10 HYDROLOGY/SURFACE WATER 

1.10.1 The area contains a number of perennial streams with numerous intermittent 
tributaries. These streams generally drain from the hills to the southwest. The majority of this 
area drains into the Knap of Reeds Creek, which is part of the Nuese River watershed. A small 
portion of the western section of this facility drains to the west into the Flat River. The Flat 
River also drains into Nuese River. 

1.10.2 The potable water supply for the City of Butner was constructed in 1942 to 
support 50,000 soldiers at Camp Butner. The source of potable water for the city is the Holt 
Reservoir, with a storage capacity of approximately 10 billion gallons. The water for the Camp 
Butner area currently complies with the U.S. Environmental Protection Agency (USEPA) Safe 
Drinking Water Act. The USACE began conducting water quality testing for volatile organic-
compounds (VOC), semi-volatile organic compounds (SVOC), pesticides/polychlorinated 
biphenyls (PCB), explosives, metals, total organic halogens, and total recoverable petroleum 
hydrocarbons in the area, including Lake Butner and Lightning Lake in October 1991. 
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SECTION 2 
DISCUSSION 

2.1 SAMPLING EFFORT, ANALYTICAL RESULTS, AND EVALUATION 

2.1.1 Sampling Effort 

2.1.1.1 The sampling effort was accomplished by a project team with extensive project 
planning and sampling experience. Working in unison with the United States Army Engineering 
and Support Center, Huntsville (USAESCH), Parsons developed a WP that provided a working 
approach designed to meet the objectives of this study. To accomplish the objectives and to 
ensure accuracy and precision of the sampling and data collection effort, Parsons staff performed 
the field sampling work. Parsons retained the services of Severn Trent Laboratories (STL) to 
perform chemical analysis on samples collected as the primary lab for all analyses except 
perchlorate analysis. Environmental Chemical Branch Laboratories (ECBL), Omaha, is the 
secondary laboratory that performed analyses on QA split samples. ECBL also serves as the 
primary lab for perchlorate analysis. 

2.1.1.2 On July 26, 2005, the Parsons field team met with Ray Livermore, the onsite 
Point of Contact (POC) from the US ACE Wilmington District, and Alan Hewitt and Sue Bigl of 
Cold Region Research Engineering Laboratory (CRREL). 

2.1.1.3 Area 4C on the former Camp Burner property is heavily wooded area consisting 
of residential parcels and gravel access roads. Prior to the start of the sampling, the site safety 
and health officer (John Ledbetter) and UXO avoidance technician (Sal Molle) gave a site-
specific health and safety briefing. The field equipment (Schonstedt and global positioning 
system [GPS] - Pro XRS) were checked and tested prior to any field sampling. Upon discovery 
that the GPS surveying equipment needed to be replaced, a replacement unit was rented. The 
Parsons field sampling team subsequently acquired locations using the list of coordinates 
provided in the WP. Sample locations were placed based on visual signs of impact craters or 
where previous UXO items had been found. Additionally, CRREL personnel established a 
5 meter x 5 meter grid sampling to create one composite sample next to each MCS sampling 
location. CRREL samples were collected using a manual-push soil core at a depth of 1-2 inches. 
All locations were surveyed for northing and easting, and photographs of each sampling location 
were taken and logged. Anomaly avoidance was performed while traveling to the sampling 
locations to ensure the pathway and location were safe for travel and sample collection. Sample 
labels were completed and checked and secured on each sample container. Sampling locations 
were restored to their original condition. All required sampling information and data were 
recorded in the project field log and the chain-of-custody (COC) form for the samples was 
prepared. The samples were packed, preserved with ice in a cooler, and kept in the hotel for 
shipping to STL Denver and ECBL. 

2.1.1.4 On July 27,2005, Ray Livermore led the Parsons field team and CRREL 
personnel to the background soil location. After a safety tailgate briefing (emphasizing the very 
hot and humid weather) by Sal MoUe and John Ledbetter, the field equipment (Schonstedt and 
GPS - Pro XRS) were checked and tested. The background soil sample (MCS-Butner-S13) was 
collected in an open field on the Jones property. The field team then proceeded to Area 4C, 
where the first surface water sample (MCS-Butner-SWOl) was collected under the one lane 
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bridge on Uzzle Road. Next the field team traveled to the Lakeview Subdivision area to collect 
soil samples at seven locations on the properties of three residences. The Parsons field sampling 
team acquired sampling locations where UXO items had been found using the list of coordinates 
provided in the WP. Additionally, CRREL personnel establish a 5 x 5 meter grid or 10 x 10 
meter grid to create one composite sample next to each MCS sampling location. CRREL 
samples were collected using a manual-push soil core at a depth of 1-2 inches. After the soil 
sampling was completed, the field team resumed surface water sampling under a bridge on State 
Highway 1123 at the lake/reservoir south of Lakeview (MCS-Butner-SW02). The field team 
then moved to another surface water location at a public access boat ramp on the east side of the 
reservoir near the dam (MCS-Maxey-SW03). Water quality parameters and the appropriate 
quality assurance/quality control (QA/QC) samples were collected. All sampling locations, soil, 
and surface water, were surveyed for northing and easting, and photographs of each sampling 
location were taken and logged. Anomaly avoidance was performed to ensure the pathway and 
location was safe for travel and sample collection. Sample labels were completed and checked 
and secured on each sample container. Sampling locations were restored to their original 
condition. All required sampling information and data were recorded in the project field log and 
the COC form for the samples was prepared. The samples were packed, preserved with ice in a 
cooler, and shipped to STL Denver and ECBL. 

2.1.1.5 Soil samples were collected on July 26 and 27, 2005 at fifteen sampling locations 
at Camp Butner. As indicated above, the specific sampling locations were strategically placed in 
bomb impact craters. At each sampling location, sampling personnel wore clean disposable 
nitrile gloves to collect samples. Consistent with the procedure outlined in the WP, a 2-foot grid 
was placed over each sampling location and soil was collected from the corners of the grid using 
a stainless steel scoop from a depth of 0 to 6 inches bgs and then transferred into a stainless steel 
bowl. The soil was then thoroughly homogenized and using the cut and quartering technique, 
filled into sample containers. Of significant importance was the fact that a layer of vegetation 
from 1 to 2 inches thick was encountered at each sampling location before reaching top soil. The 
upper portion of this vegetation was removed before collecting soil samples. The sample 
containers were labeled, sealed, and placed on ice in a cooler. To meet QA/QC sampling 
requirements, sample MCS-Butner-S20 was collected as a field duplicate of sample MCS-
Butner-Sl. Sample MCS-Butner-S6 was designated for matrix spike/matrix spike duplicate 
(MS/MSD). A QA split sample (MCS-Butner-S6-QA) was also collected. Each soil sampling 
location was then restored by backfilling each hole with the unused soil to return the site to its 
original condition to the extent possible. A list of the analytical parameters, methods for 
analyses, and the laboratory performing the analyses is provided in Table 2-1. A summary of the 
samples collected (including QA/QC samples) is presented in Table 2-2. 
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Table 2-1 List of Analytical Parameters and Methods and Primary Lab 

Parameter 
EXPLOSIVES 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine 
2,4,6-Trinitrotoluene 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Nitrobenzene 
Nitroglycerin 
Methyl-2,4,6-trinitrophenylnitramine 
Pentaerythritol Tetranitrate 
TAL METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
OTHER ANALYSES 
Perchlorate 
pH 
USCS Soil Classification 
Hardness 

Method 

SW8321A 
SW8321A 

SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 

SW6010B 
SW6020 
SW6020 
SW6020 
SW6020 
SW6020 
SW6010B 
SW6020 
SW6020 
SW6020 
SW6010B 
SW6020 
SW6010B 
SW6020 
7470A/7471A 
SW6020 
SW6010B 
SW6020 
SW6020 
SW6010B 
SW6020 
SW6020 
SW6020 

EPA 314.0 and 331.0 
SW9045C 
ASTM D2487 
EPA 130.2 

Primary Lab 

STL Denver 
STL Denver 

STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 

STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 

ECBL 
STL Denver 
STL Burlington 
STL Denver 
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Table 2-2 Summary of Sampling Effort 

Sample ID Media Time 

MCS-Butner-S1 

MCS-Butner-S2 

MCS-Butner-S3 

MCS-Butner-S3A 

MCS-Butner-S4 

MCS-Butner-S4A-QA 

MCS-Butner-S5 

MCS-Butner-S20 

MCS-Butner-S6 

MCS-Butner-S6-QA 

MCS-Butner-S7 

MCS-Butner-S8 

MCS-Butner-S9 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

1500 

1610 

1355 

1405 

1655 

1640 

1533 

1430 

0940 

0940 

1010 

1025 

1120 

Analysis 

Metals, 
Explosives, 
Perchlorate 
Metals, 
Explosives, 
Perchlorate, 
pH, Soil Class 
Metals, 
Explosives, 
Perchlorate, 
pH, Soil Class 
Metals, 
Explosives, 
Perchlorate 
Metals, 
Explosives, 
Perchlorate, 
pH, Soil Class 
Metals, 
Explosives, 
Perchlorate 
Metals, 
Explosives, 
Perchlorate 
Metals, 
Explosives, 
Perchlorate 
Metals, 
Explosives, 
Perchlorate 
Metals, 
Explosives, 
Perchlorate 
Metals, 
Explosives, 
Perchlorate, 
pH, Soil Class 
Metals, 
Explosives, 
Perchlorate 
Metals, 
Explosives, 
Perchlorate 

Tentative 
Shipment Date 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

Lab 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

Comments 

QA Split for 
Perchlorate 
only 

FD of S1 

MS/MSD 

QA Split 
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Table 2-2 Summary of Sampling Effort (continued) 

Sample ID Media Time Analysis I s ^ " ^ ^ 

MCS-Butner-S10 

MCS-Butner-S11 

MCS-Butner-S12 

MCS-Butner-S13 

MCS-Butner-SW01 

MCS-Butner-SW02 

MCS-Butner-
SW02-QA 

MCS-Butner-SW03 

MCS-Butner-SW10 

Soil 

Soil 

Soil 

Soil 

Water 

Water 

Water 

Water 

Water 

1140 

1220 

1235 

0725 

0810 

1310 

1310 

1410 

1330 

Metals, 
Explosives, 
Perchlorate 
Metals, 
Explosives, 
Perchlorate, 
pH, Soil 
Class 
Metals, 
Explosives, 
Perchlorate 
Metals, 
Explosives, 
Perchlorate 
Metals, 
Explosives, 
Hardness 
Metals, 
Explosives, 
Hardness 
Metals, 
Explosives, 
Hardness 
Metals, 
Explosives, 
Hardness 
Metals, 
Explosives, 
Hardness 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

July 27, 2005 

Lab 

STL, 
ECBL 
(Perch) 

STL, 
ECBL 
(Perch) 

STL, 
ECBL 
(Perch) 
STL, 
ECBL 
(Perch) 

STL 

STL 

ECBL 

STL 

STL 

Comments 

Background 
Sample 

MS/MSD 

QA Split 

FDof 
SW03 

2.1.1.5 Each soil sample and surface water sample location was acquired with a Pro 
XRS® GPS equipment unit and recorded in the log book. The locations where these samples 
were collected, the identity of each sample, and laboratory analytical results of constituents 
exceeding comparison criteria are depicted in Figure 2-1, 2-2, 2-3, and 2-4 in Attachment A of 
Section 3. 

2.1.1.6 The soil sample containers and surface water containers were packed in separate 
coolers and preserved with ice. A temperature blank was put into each cooler. A COC record 
was then prepared to accompany the shipment to the laboratory. Consistent with requirements of 
the SOW and WP, analyses requested on the COC included explosives, Target Analytes List 
(TAL) metals, perchlorate, pH, hardness, and Soil Classification. Perchlorate analysis was only 
requested for soil samples. The COC was then inserted into a plastic zip-loc bag and placed in 
the cooler. The coolers containing the samples were sent by Federal Express for next day 
delivery to STL Laboratories in Denver. The QA split samples and all of the perchlorate soil 
samples were sent to ECBL. A Daily Quality Control Report (DQCR) was prepared and 
submitted to USAESCH and the District POC for each day of field work. 
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2.1.2 Analytical Results 

2.1.2.1 The laboratory analytical results for the media sampled are presented in 
Tables 2-3 and 2-4 and also incorporated in Figures 2-1, 2-2, and 2-3 in Attachment 3 or 
Section 3. Table 2-5 provides basic statistical attributes on the results for the sample population. 

2.1.2.2 Soil - The laboratory chemical analytical results for soil are provided in Table 2-3 
and also included in Figures 2-1 and 2-2 in Attachment A of Section 3. The required method 
detection limit (MDL), reporting limit (RL), Laboratory NELAP (National Environmental 
Laboratory Accreditation Program) Certifications, and preparation documentation for explosives 
samples are included in Appendix E of the Sampling and Analysis Plan (Parsons 2005). At 
former Camp Butner, arsenic, iron, manganese, and vanadium were detected in soil above the 
MSHC. Arsenic was detected in all locations sampled above the MSHC. Iron was detected in 
three locations above the MSHC. Manganese and vanadium were detected in one sample 
location above the MSHC. Other metals (aluminum, chromium, copper, lead, manganese, 
selenium, vanadium, and zinc) were detected above the ESV. Arsenic, iron, and vanadium were 
detected above MSHC in the background sample and aluminum, chromium, lead, and 
manganese were detected above the ESV. The concentrations of metal constituents at several of 
the sampled locations were lower than results from the background sample. The soil background 
sample had the highest concentration of all the samples for arsenic, iron, and vanadium. The 
results of analyses on sample MCS-Butner-S20, a duplicate of sample MCS-Butner-Sl, are 
generally consistent with results of the original sample. Note that results for perchlorate analyses 
are included in Table 2-3 and that all results for perchlorate were flagged UJ, denoting that 
analyte was not detected and the reported project reporting limit (PRL) may be inaccurate or 
imprecise. 

2.1.2.3 Surface Water - In the surface water medium, aluminum, arsenic, iron, and 
manganese were detected at concentrations above the MSHC. Only arsenic concentration 
exceeded the ESV. The results of analyses on surface water sample SW-10, a duplicate of 
sample SW-01, are generally consistent with results of the original sample. The laboratory 
chemical analytical results are provided in Table 2-4 and are also included in Figure 2-2, in 
Attachment A of Section 3. 

W912DY-04-D-0005, Delivery Order 0004 August 4, 2006 
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TABLE 2-3 
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED FROM MCS-BUTNER SITE ON JULY 26-27. 2005 

DATE SAMPLED 
SAMPLE TYPE: 

Explosives-SWS321A 

1,3,5-TRINITROBENZENE 

1.3-DINITHOBENZENE 

2.4,6-TRINITROTOLUENE 

" 8 ^ 8 
ugku 

•-igKu 

ECO SCR 
VAL 

MOST 
STRINGENT 

HEALTH 

CRITERIA* 

MCS-BUTNER-
S I 

07/3MX 

MCS-BUTNER-
S 2 0 ( T O " o f S 1 | 

SOIL 

120 U 

MCS-BUTNER- MCS-8UTNER- | MCS-BUTNER. 
82 S3 S M 

07/26/05 07/26/05 

SOIL 

120.U 

07/26/05 

SOIL SOIL 

120 U 

MCS-BUTNER-

84 

SOIL 

120 U 

MCS-BUTNER-
S4A 

SOIL 

120 U 

120 U 

MCS-BUTNER-
SS 

120.U 

120U 

MCS-BUTNER-

120 U 

MCS-BUTNER-
S7 

120 U 

120 U 

MCS-BUTNER- MCS-BUTNER- MCS-BUTNER-
S t S9 S10 

07/27/06 07/27/05 

SOIL 

120 U 

SOIL 

120,U 

120U 

07/27/05 

SOIL 

120U 

120 

MCS-BUTNER-
S11 

MCS-BUTNER- MCS-BUTNER-
S12 S13 

120 U 

120 U 

2.4 DINI7ROTOLUENE 

2.6-DINrrHOTOLUENE 

2-AMINO-4.6-DINITROTOLUENE 

1*11 

"9*9. 

120 U 120 U 120 U 120 U 120 U 120 U 

120 U 120 U 120 U 120 U 120 U 120 U 

MUTROTOLUENE 

Ugflftj I20L 120 U 120 U 120. U 120.U 

3-NITROTOLUENE 
" 9 ^ 9 , 120 U 120 U 

120 U 

120 U 

120 U 

120 U 120U 

4 AMINO-2.6-0INI7ROTOLUENE 

4-NITROTOLUENE 

'•«'•" 

NA 

HEXAHYDR0-1,3,5-TRINITR0-1.3.5-THIAZINE 

METHYL-2,4,6-TRINI1ROPHENYLNITRAMINE 

»3s 
ug/kg 

NITROBENZENE 
ug*g_ 

NITROGLYCERINE 
91 ' " 

Octthydro-1 J3.5t7-le<ianltfc- 1,3,5,7-ieirazocine 
" 9 * g 

120U 120 U 

Penaerylhntol Tetranltrata (PETN| 
jyftg 

_u8*g. 

12000 

4400 

20000 

35000 

120 U 

190 U 

3O0U 

120U 

500U 5O0 

120 U 

500 U 

120 U 

120 

120 

120 U 120U 120 U 

120 U 120 U 

500U 

120 U 

500U 

190U 190 U 190 U 

3O0U 300 U 30( l. 

120 U 120 U 

5O0U 500U 5oo;u 

120 U 

600 U 

120 U 

5O0U 500|U 

120 U 

120U 

120 U 

5O0U 

120 U 

500.U 

300 

120 

500U 

120U 

500U 

I 2 0 U 

120.U 120U 

190 U 

120 U 

120 U 

500 U 

Metals • SW60I0BI6O20/7471A 

ALUMINUM 

CADMIUM 

HROMIUM 

SELENIUM 

SILVER 

THALLIUM 

r!-|«Q 

mg'kg 

Other Parameters 

,»l 

Petchlorale (Method EPA 314.0) 
P.H 4.7 J 6.4 J 

Petchlorale [Method EPA 331.0) 
mg'kg u i C.04 U.i 0.04 LU 0.04 UJ UJ U.I UJ UJ 0.04 UJ 0.04 UJ 0.04, UJ 0.04 U.I 

u s * g 1.0 UJ 1.0 U J 1.0 UJ 1.0. U J LU 

0.O4 

1.0 1.0 UJ 

SOIL CLASSIFICATION 

Silly 
Sand 
with 
Gravel 

Silt with 
Sand 

Sill wi th 
Sand Silty Sand 

Silty 
Sand 

NOTES: 

' USEPA Eco SSLs 

' L o s Alamos Nuclear Lab Screening Level 
3 USEPA Region IV Eco Screening Values 

San Francisco Regional Water Quality Control Board Surface Water Screening Values 
5 USEPA Region III Freshwater Screening Benchmarks 

USEPA Region V Ecological Dala Quality Levels 

Talmage. e7. ai 1999 

* Los Alamos National Laboratory (LANL). ECORISK Database. 2004 

The Most stingenl Health Crflena is the lowest value Irom various DQOs (Human Health Screening Values lor residential and Industtial) lor soil matrix. 

NA - No value available. 'Sample Type: BKG-Background Sample "FD-Fleld Duplicate 
(NO CODEI Confirmed identitica'ion. 

U - Analyle was analyzed lor bul not detected above the ad|usled protect reporting llmil (PRL) lor all anlaytes except perchlorate. The PRLs ol both method lor perchlorale were not adjusted by percent solid. 
UJ - Analyle not detected, reported PRL may be inaccurate or Imprecise. 
J - Analyle detected, estimated concentration. 
R - Unreliable result. Analyle may or may not be present In the sample. Supporting dala necessary to conllrm resull 
Detections are bolded. 
Detections exceeding the helalh criteria are shown shaded and bolded 

IH lu-1 I., i. miliums ,.| (lie uhlr iikjH.il,-UV L-u«nrwi»iui imul. i i i l i . - [ . i i |Lvi A l l i , - . u l i . h i r l u i l u i i i l i . % J l ^ m i l i . l l l l . s ( k VAI. ..Juii i i ige l i if l i i iylii.J in llli>- All i,-iults Indict Ulan UV .. la.-, in lit- M. IM Sliiiijvm HCHII IUMICIM ...lun.i JIC luplilislii,.! in Vi l l i . . . Ill ilk- M I result-an Inyto lliun His- s. lug inl»«li . " lu i t i i - . l l>~- rou l l . ais liiyliliflu.-d in i l»t..|.«.. l U»_-oKuiui . . . i i jm i iy UK liiyl.,-1 ̂ l i t -
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TABLE 2-4 
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR AQUEOUS SAMPLES COLLECTED FROM MCS-BUTNER SITE ON JULY 27. 2005 

S A M P L E I D l 

D A T E S A M P L E D . 

S A M P L E T Y P E ) 

K x p t M h e t - S W R J Z M 

1. i .V n U N t T K O H k N / E N E 

I . M M M T K O H I N / 1 M 

2,4> reiNnwrniu IENH 
3.4-1 M N I T K O I O U l f c N h 

2 > I ) I N i r R < > T t H l ' I N I 

; . , \ M i N O - * . ' » - i ) i N U K o r u i . n \ i 

: - > j i t K o m i . i ' i . N f - : 

t - S l ' I K O I O U ' l i N ! - . 

4 - \ M I N O - 2 . M » l N m < O T t > [ ! T . N I : . 

, V I K i i H H I I S ! 

1IEXAMY1 >KO-1. l . V m i N I T K O - 1 A 5 - I K I A / I N I : 

M m i l Y 1 ^ 2 . 4 . f i - r K l N r i K ( ) W I | - N V I W I T H A M I N l ; 

K H E O B E N Z E N E 

M l k t x 1 VI i K I M 

(X'it ih>dnf-1. t . ^J - t c im t i i r t t - 1 . t ,5.7-i t tr iuncinc 

tVtit.K'r\ i i ini i ' l lc ir ini tr .Hi: t|1'."IN» 

M t t i i K • S\VMHUU'*IH0/7471 \ 

A N T I M O N Y 

DARHJM 

l i ! •."• i H M 

( W J i M l i r M 

1 M i II \ l 

( U K O M I t ' M 

K i l l X I 1 

I | |p) | R 

RON 
I I AH 

M A G N E S I U M 

MANGANESE 

M E M I K Y 

N I I a i 

I - O I A S S I I ' M 

si I I M l M 

SILVER 

SOI H I ' M 

I H M i n ' M 

•. \ \ \ \ ) l \ \ l 

1 n i t* 

. . ; • . • ! 

Ill.'l 

U|[/l. 

up/1 

u j / 1 . 

IL'.I 

l l p l 

IV'.-l 

Nt fL 

u jy l . 

l l | l / l -

Uf/1-

naA-

Ug/1 

u«/ l 

i ie/1. 

ug/L 

xfL 

up/1. 

upA. 

UJ/1. 

"8t_ 
„tn. 
u&l. 

»fl\. 

,.,-,i 

u s " . 

; i 

ug f l . 

I"'t 

L / l 

IIJ^l. 

I l l 

u # L 

M^l 

.,.vl 

U / l . 

/iSC !_ 1 

(Htwr Parameter* 

HARDNESS (AS C ' A T m i 

r iVM Panu. i r l . - r t 

p » 
l . n ' p i h i i r , 

(Vnduvt imy 

TinFmliiy 

NOTES: 

tiUl/I. 

"r 
m-SiVm 

N T 1 ' 

I 'M I ' M . . . S S l . 

! • • ALinun Nut' t i ' j t l j h Screening l eve l 

' i M i ' \ Rcppa r v B ra Screening Value* 

K C O 

SCK 

H I . 

I I 

20 

Mm 

111! 

HI 

20 

N A 

7S0 

N A 

I90U 

;-, 
sue 

: ? n 

I.M 

I W 

S5IXMI 

1000 

2.7 

2 2 

N A 

JO 

1.0 

to 
M 

J t 

N A 

N A 

0.77 

' 2 

" 
' 
' 

' 

M i n i .Stringent 

Heal th C r i l f rin" 

14 

1 

1 * 

IIIWK 

0.0U8 

7.3 

l ) « 

I2 ' i 

" ' 
0.62 

ll.ti l 

| V | 

M 

4J( 

ISO 

N A 

M l S H I I M K -

swai 

H7I1VM 

S U W A C K 

W A T E R 

0 1 2 

0.12 

0.12 

r 
i 

r 

0.12 11 

n: 
0.12 

u : 

0 J 0 

0.12 

i ' 

i 

r 

r 

i 

t| 2t 1 

0.12 

0.12 

0.12 

0.14 

0.12 

0.12 

i 

r 

r 

i 

U 
r 

MI S.HI mat-
SWIOIFD-ol 

S H t l l i 

117 27,.IJ 

W A T B R 

0.12 

0.12 

0.12 

0.12 

0.12 

0.12 

0 2 0 

0.20 

0.12 

0 2 0 

il 12 

0.12 

i i 12 

0.14 

0.12 

0.12 

I I 

1 

1 

1 

I I 

I ! 

11 

I I 

11 

1 

I I 

| l 

11 

I I 

I I 

I I 

11 1 

M C S J U T N E R . 

S W I ! 

M r s - R I T N K R . 

S W I M 

117 2 - u : II7/27/1I5 

S U R F A C K 9 U R T A C B 

W A T K R W A T E R 

0.12 

0.12 

I I 

I I 

0.12 | i 

0.12 

0.12 

0.12 

0.20 

I I 

1 

U 

11 

, . ; , r 

0.12 u 
• ; i r 

0.12 

0.12 

0.12 

0.14 

11(2 

0.12 

' j ft 0 J 7 J J H.27 J 0 J 7 

u 
' 
' 
' 
-
' 
• 

I00O 

4 

5 

28 

1 ' 

1.11 

\ \ tw i t 

i 1 

u 

I0O WW 1 

H./.7 | 

• » 2-« 

< H 

17 

! • 

1 

47IK 

0.72 

0.1.1 

U 
« M 

13 

I I 1.1 

V 1.0 

K i l l 

I I I 

1 

1 

1.7 

IUI74 

IJ 

J H 

15 n.»«| j ' M l I I J4 

N A : : i » 

so m 
* 
• 

NA| 
s.o 

0..U 

N A 

111 

1') 

120 

• 
• 
• 

1 
• 

2 

100 

N A 

m 
100 

2000" 

2 

« 
200O 

N A 

N A 

N A 

N A 

N A 

. i>co Ht-tM-.ri-il Water Ouiu l ty ( "nn im! B*\ur<l Surface WiHcr Screening Value* 

* I 'SEPA Region I I I Pnstm .iter Screening Benchnur lu 

' IJSEPA Kcgum V Ecufcgica] l ) a i j Q i u l i i y U - » c i » 

I j ln i i i jx ' . ft. at l ' /99 

1 [ j » AL imi» National 1 abWnk'ry . 1 A M >. 11 ( )K ISK 1 l t i . ih.se. 2'XW 

11-21 

1.2 

M m 

M 

" . n i « 

47WI 

IXI 

11.75 

U 

.in 

W.70 

21.X 

0.112 

0 

l i n n 

77 

11 

1 

1 

1' 

1 

.1 

U 

J 

1 

II.4S 

I I IK 

5.0 

5J 

4700 

111 

0.79 

4.4 

25 

I I 

I ' l 

1 

I I 

| i 

.1 

I I 

1 

H I 

Tin' M t w Stringent Health ( " r i iem b the hweM value i r . 'm v jnum. 1 M J O M 1 lu i iunHoi I ih Scn.\'timt! Value* 1 . * surface wj ier 'P"Umlwi ier . 

IMM 

J2 

0.21 

n.4" 

I I W 

J.0 

0.14 

4SIH 

1.1 

| I 5 1 

7.2 

25 

• 1 ' 

.14.V 

.«• 
I I 

u 
u 
1 

I t 

H I 

u 

0.12 

0.12 

" 1 2 

0.12 

0.12 

0.12 

11 

1.1 

1 

I I 

I I 

I I 

0.20 I I 

0.20 

11.12 

1 ! 

(1 

l : 2 l . 1! 

0.12 

0.12 

I I 

I I 

0.12 I I 

II 14 

11.12 

0.12 

u 
I I 

I I 

« • i 

l U i j 

0 

I I 

J 
J 

IK 

111 

III 

1i.ni 

11.75 

11.1$ 

J I J 

• ID 

11 

u 

1 

.1 

1 

j » - « » ! J 

r 

1 

1 

U 

1 

1 

I I 

1 

1 

I' l l It 

*> 
0.21) 

0 4 1 

I I M I 
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0 J I I 2 
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0 
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TABLE 2-5 
SUMMARY OF COMPARISON OF CRITERIA AND BACKGROUND DATA TO SAMPLE POPULATION PARAMETERS - SOIL AND AQUEOUS SAMPLES DATA - FORMER CAMP BUTNER 

SOIL DATA 

SAMPLE ID: 

DATE SAMPLED: 

SAMPLE TYPE: 

Metate - SW601 OB/6020/7471 A 

Al IIMINI1M 

ANTIMONY' 

ARSENIC 
BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 
LEAD 

MAGNESIUM 

MANf iANFSF 1| is 

POTASSIUM 

SELENIUM 

Sll VER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

NOTES: 

USEPAEcoSSLs 

Los Alamos Nuclear Lab Screening Level 

Uni t* 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg'kg 

mg/kg 

mg/kg Iff 

mg/kg 

mg/kg 

mu/Kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

ECO SCR 
VAL 

• : 
0.3 ' 

10 2 

330 ' 

1 . 1 ' 

1.6 ' 

NA 

13 ' 

M O S T 
STRINGENT 

HEALTH 

CRITERIA3 

MCS-BUTNER-

S13 

07/27/05 

BKG SOIL" 

Mean Median M i n Max 

31 0.017| j 0.015' 0.015 0.011 0.019 

0.39 

5-100 

150 

37 

NA 

210 

3.4 

38 
0.54 

0.080 

1100 

900 ».Z 

2900 13 

23000 42000 

| ' 400 

NA N A 710 

0.1 '' 

38 ' 

NA 

2.0 • 

NAi 

1.0;2 

a a a i : 
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AQUEOUS DATA 

SAMPLE ID: 

UA 1 t b A M r L t u : 

SAMPLE TYPE: 

Metal* - SW6010B/6020/7471A 
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NA - No value available. "Sample Type: BKG-Background Sample "FD-Field Duplicate 
(NO CODE) Confirmed identification. 

U - Analyte was analyzed tor but not detected above the adjusted project reporting limit (PRL) lor all anlaytes except perchlorate. The PRLs of both method tor perchlorate were not adjusted by percent solid. 
UJ - Analyte not detected, reported PRL may be inaccurate or imprecise. 
J - Analyte detected, estimated concentration. 

R - Unreliable result. Analyte may or may not be present in the sample. Supporting data necessary to confirm result. 
Detections are bolded. 
Detections exceeding the helath criteria are shown shaded and bolded. 
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2.1.3 Evaluation 

2.1.3.1 Evaluation of the results reveals primary MC parameters (explosives) were 
not detected in the environmental media (soil and surface water). All results for perchlorate were 
flagged UJ, denoting that the analyte was not detected and the reported project reporting limit 
(PRL) may be inaccurate or imprecise. However, several metals were detected above the 
comparison criteria (ESV and MSHC). Based on site history, the Butner site was used for only a 
few years and a significant amount of time has elapsed since its use. 

2.1.3.2 Explosives are classified as "primary" or "secondary." Analyses conducted 
for this study only includes secondary explosives and their production impurities or 
decomposition by-products. Secondary explosives are used in much greater quantities in 
munitions than primary explosives, and are known to be more prevalent at military installations 
(USEPA2006). TNT (trinitrotoluene) and RDX (hexahydro-l,3,5-trinitro-l,3,5-triazine) 
constitute the largest quantity of secondary explosives used in military applications because they 
are major ingredients in nearly every munition formulation. TNT often contains impurities, such 
as 2,4-DNT and other isomers of dinitrotoluene and trinitrotoluene, and is susceptible to photo 
and microbial degradation from which other transformation products have been confirmed. 
HMX (octahydro-l,3,5,7-tetranitro-l,3,5,7-tetrazocine) is the major impurity in RDX. Solubility 
of explosives varies widely; for example, from 2 mg/L pentaerythritol tetranitrate (PETN) to 
10,000 mg/L ammonium picrate (AP). Therefore, it is expected that explosives would migrate as 
dissolved constituents in water variably. Of TNT, RDX, and HMX, HMX has the lower water 
solubility (5 mg/L). Three main categories of organic energetic materials (explosives) have been 
identified: nitroaromatics, nitramines, and nitrate esters. Nitroaromatic compounds include 
TNT, picric acid/AP, tetryl, and 2,4-DNT, and impurities or photochemical or microbiological 
transformation products, including 1,3,5-trinitrobenzene (TNB), 1,3-dinitrobenzene (DNB), 2,6-
dinitrotoluene (2,6-DNT), 2-amino-4,6-dinitrotoluene (2ADNT), 4-amino-2-6-dinitrotoluene 
(4ADNT), and other isomers of TNT and DNT. Major nitramine compounds include RDX and 
HMX. Tetryl is classified as both nitroaromatic and nitramine. Nitrate esters commonly used 
include nitrocellulose (NC), nitroglycerine (NG), nitroguanidine (NQ), and PETN. The stability 
of explosives in soil is reported in half-life (in days) of the compound once it has reached 
equilibrium between soil surfaces and pore water (USEPA 2006). The half-life of nitramines is 
generally in hundreds of days; however, nitroaromatics and nitrate esters have a much shorter 
half-life. In general, explosives are solids at ambient temperatures and usually dispersed as 
particles with different sizes and shapes that slowly dissolve in precipitation. This occurs 
because they are sparingly soluble and are wetted on periodic basis based on precipitation. 
Studies have demonstrated that the distribution of energetic compounds in soil is extremely 
heterogeneous and that these compounds are only transported through soil after they are 
dissolved in water. Explosive contamination would most likely occur on or near the soil surface, 
unless the soil has been disturbed. The heterogeneity of explosives in soil is a strong potential for 
sampling error when discrete samples are used to estimate mean concentration within geographic 
grids (Jenkins, et al. 1997; 1999). However, due to similarity of results for explosives at the six 
FUDS investigated under this study, it is not certain that a different sampling approach would 
have yielded different results (for example, detection of explosives in areas of concern at the 
former Camp Butner). 
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2.1.3.3 Several metal constituents were detected above environmental comparison 
criteria in both soil and surface water media. Of these constituents, only lead was identified as a 
potential constituent from munitions used at the former Camp Butner. Other sources of lead 
detected in both soil and surface water media may include natural occurrence, fertilizer 
application, defoliant application, gasoline, and exhaust from vehicular activity in the immediate 
or adjacent areas. Notably, post WWII land use in the area primarily included agricultural use. 
Heavy equipments were used to support planting, application of fertilizer, and harvesting 
activities. In general, natural occurrence of metals in soil and the persistence of several metals in 
the soil-water media have been well-documented and only a comprehensive background 
sampling study can help ascertain if any potential impact occurs from other sources. For this 
study, the compounded effect from other potential sources, where applicable, makes it difficult to 
discern if there is any contribution from MEC used at the former Camp Butner. 

2.1.3.4 The occurrence of some metals (aluminum, arsenic, iron, and manganese) in 
both soil and water media suggests either migration of metal constituents from soil into the water 
medium or that suspended solids (for example, silt) are present in the surface water analyzed. 
However, turbidity measurements were too low to support this assumption. The topography at 
Camp Butner consists mostly of forested land with meandering creeks and streams that discharge 
into Lake Butner (Holt Reservoir). The soil is primarily silty sand and well-drained. The depth 
to groundwater at the former Camp Butner varies from the surface of Lake Butner to 
approximately 20-30 feet bgs. Based on the soil composition, the soil may not inhibit the 
migration of metal constituents and may leach metals into the surface water or groundwater. 
However, the relatively low hydraulic gradient in the study area does not support rapid migration 
of contaminants; therefore, where present, these could persist in the soil or water medium for a 
longer period of time. 

2.1.3.5 Samples collected at the site were obtained from soil with similar 
characteristics and association therefore, there were no reasons to expect significant difference in 
composition and natural occurrence of metal constituents. Based on geology of the former Camp 
Butner, site soil is derived in part from weathered crystalline and igneous rocks of various types. 
These rocks are known to contain several metals and would contribute to presence of metals in 
soil and surface water (including groundwater). Mobility of metals is strongly influenced by pH. 
The soil pH values vary from 4.7 to 5.4 and are not in good comparison to pH measurements 
from the samples obtained from the surface water medium (6.7 to 9.7). The high pH in surface 
water is probably reflective of buffering by reactions with weathered crystalline rock. 

2.1.3.6 Because only one background soil sample was collected, only a qualitative 
comparison could be performed between the study area and the background sample. 
Concentrations of most metal constituents (in particular, those exceeding comparison criteria) in 
the background sample are above the mean of the sample population. This could support that 
MEC is not the cause of the high metals in the sample population. In this regard, impact to site 
soil from MEC use (as concerns metals) is not discernible. However, further evaluation of 
additional background data from more than one sample would be necessary to provide more 
credence and enable a more detailed quantitative statistical and geochemical evaluation of the 
results. Background surface water samples were not collected at this site; instead, a sample was 
collected at a location upstream of the Lake Butner for analyses and comparison of results to 
results of samples collected downstream of the lake. On the basis of the sampling results 
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obtained, for metals, impact from MEC use on surface water quality is not discernible because 1) 
lack of consistency in significant difference in concentrations of metals between upstream and 
downstream sample locations (note however, that some metal concentrations were actually 
higher in the sample collected downstream of Lake Butner when compared to the upstream 
sampling results for the lake); the sample (SW-01) results from a tributary (Knap of Reeds 
Creek) of Lake Butner show several metal concentrations higher than the results from upstream 
sampling location (SW-02) for Lake Butner; 2) a background sample could not be obtained; and 
3) identification of other potential sources of metals in the study area. 

W912DY-04-D-0005, Delivery Order 0004 
2-12 

August 4, 2006 



FINAL 

SECTION 3 
DOCUMENTATION 

3.1 GENERAL 

Documentation for specific field and laboratory activities, submittals and deliverables 
including maps/figures, field reports and logs, laboratory data validation, and reports are 
provided or referenced in this section. 

3.1.1 Maps and Figures 

Site specific maps/figures depicting the location of the study area and specific sampling 
locations for the sampled medium are presented in Attachment A of Section 3 of this report. 

3.1.2 Daily Quality Control Reports 

During the sampling activities, DQCRs were prepared, dated, and signed by the project 
Site Manager and sent daily to the USAESCH Project Manager (PM) and USAESCH Project 
Technical Manager. The DQCRs included weather information at the time of sampling, 
identification of all field and control samples taken, status of each sample, any necessary 
departures from the Sampling and Analysis Plan, (Parsons 2005) any problems encountered, and 
instructions from Government personnel. Any deviations that may affect data quality objectives 
(DQO) were conveyed to the USAESCH immediately (see Attachment B of Section 3 for the 
two DQCRs). 

3.1.3 General Information Log 

On a daily basis records of each sampling activity performed were recorded in the field log 
book. Copies of the field log are provided in Attachment C of Section 3. 

3.1.4 Safety Log 

The safety log for this sampling effort included records indicating each field team member 
read the Accident Prevention Plan and participated in safety briefings. Copies of the safety 
briefings are included in Attachment D of Section 3. 

3.1.5 Photographic Records 

Photographs of each sampling location were recorded. These photographs are provided in 
Attachment E of Section 3. 

3.1.6 Sample Labels 

Prior to sample collection, sample label information was completed except time of 
collection and the label was placed on the appropriate bottle. After the sample was collected, 
collection time was entered and the sample label was covered with clear tape. Each bottle 
shipped to the laboratory for analysis had a sample label containing, at a minimum, the following 
information: 

• Site Name; 

• Site Location; 

• Sample number designation; 
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• Date and time of sample collection; 

• Analysis required; 

• Preservation; and 

• Name of sampler. 

3.1.7 Chain of Custody Records 

A COC record accompanied the sample containers from the time when samples were 
collected, contained, preserved, and then shipped to the laboratory. Chain of custody forms were 
completed in the field to specifically indicate, who (name of personnel, organization, and 
address) collected the samples, number of sample containers, type of analysis required for each 
sample, sample medium, date and time of sample collection, and date relinquished. Chain of 
custody was prepared and placed in each cooler containing samples sent to the STL and ECBL. 
Copies of the COC used are included in Attachment F of Section 3. 

3.1.8 Laboratory Data/Documents 

Laboratory results were assessed for compliance with required precision, accuracy, 
completeness and sensitivity. Field QC results were also evaluated for compliance with required 
precision, accuracy, and representativeness. Data Validation Report for this effort is provided in 
Attachment G of Section 3 except the perchlorate part of the analysis which is still pending on 
ECBL's clarification of some critical QC issues. The following data and documents were 
reviewed: 

• Method calibration limits; 

• Method blanks; 

• Laboratory-established MDLs; 

• Analytical batch control records including spike recoveries and spike duplicate results; 

• Surrogate standard recoveries, where/if applicable; 

• Confirmation mass spectra for explosives, when detected 

• Instrument calibration curve, initial calibration, and continuing calibration verification; 

• Instrument print-outs; 

• Results of parent and respective field duplicate samples; 

• Corrective actions, when needed; 

• Formulas used for analyte quantitation; and 

• Calculations supporting analyte quantitation. 
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ATTACHMENT A 
MAPS AND FIGURES 
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ATTACHMENT B 
DATA QUALITY CONTROL REPORTS 
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DAILY CONTRACTOR QUALITY CONTROL REPORT 

Contract Number: W912DY-04-D-0005 

Delivery Order Number: 0004 

Project Name: Munitions Constituents Sampling, Analysis, and Evaluation 
of Formerly Used Defense Sites 

Project Number: 744205 

Site Location: Former Camp Burner, NC - Area 4C and Lakeview 

Date: July 26, 2005 

Weather: Partly Cloudy, low 100's °F, heat index of 110°F. 

Activities Conducted: Site mobilization, UXO anomaly avoidance, sample 
location acquisition, and soil sampling. 

Work Performed: Parsons field team (John Ledbetter, Sal Molle, and Steve Czekalski) met with 
onsite Point of Contact (POC) from the USACE Wilmington District, Ray Livermore, in addition 
to Alan Hewitt and Sue Bigl of CRREL, at the Comfort Inn Hotel in Creedmoor, NC. The areas to 
be sampled and the work planned for the day were discussed. After leaving the hotel, Steve 
Czekalski lead the Parsons field team and company to the Area 4C site. Area 4C on the former 
Camp Burner property is heavily wooded area consisting of residential parcels and gravel access 
roads. Prior to the start of the sampling, the SSHO (John Ledbetter) and UXO avoidance 
technician (Sal Molle) gave a site-specific health and safety briefing. The field equipment 
[Schonstedt and GPS - Pro XRS] were checked and tested prior to any field sampling. During 
testing of the GPS surveying equipment, it was discovered the equipment was not actively picking 
up any satellite signals. Troubleshooting was performed for at least an hour until the decision was 
made to go to a surveying equipment supplier in Raleigh to help fix the equipment. Everyone 
returned to the hotel, while the SSHO and Steve Czekalski went to the get the GPS equipment 
fixed. At the surveying equipment supplier, it was discovered the antenna on the GPS unit was 
broken. Parsons proceeded to rent an antenna so the field work could be resumed. After lunch, 
field work at Area 4C resumed and the Parsons field sampling team acquired locations using the 
list of coordinates provided in the Work Plan. At each sampling location, sample locations were 
placed based upon any visual signs of impact craters or where previous UXO items had been 
found. Additionally, CRREL personnel performed their 5 meter x 5 meter grid sampling to create 
one composite sample next to each MCS sampling location. CRREL samples were collected using 
a manual-push soil core at a depth of only 1-2 inches. All locations were surveyed for northing and 
easting and photographs of each sampling location were taken and logged. Traveling to and at 
each of these locations, anomaly avoidance was performed to ensure the pathway and location was 
safe to travel and collect samples. Sample labels were completed and checked and secured on each 
sample container. Sampling locations were restored to their original condition. All required 
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sampling information and data were recorded in the project field log and the chain of custody form 
for the samples was prepared. The samples were packed, preserved with ice in a cooler, and kept 
in the hotel for shipping to STL and ECB laboratories. 

Work Planned: On July 26, 2005, Parsons planned to perform munitions constituents sampling at 
Area 4C and the Lakeview area at former Camp Burner. Work at the Area 4C and the Lakeview 
area would include anomaly avoidance, acquisition of the sampling locations, setup of the 
sampling grid, preparation of sampling equipment/tools, collection of soil samples. Due to a 
broken antenna associated with the GPS surveying equipment, sampling at the Lakeview area was 
not performed on July 26, 2005. 

Field Instrument Measurements (list or provide attachment): 
No field instrument measurements were collected today. 

Equipment Calibrations (list or provide attachment): 
No equipment required calibration today. 

List all field and quality control samples collected (list or provide attachment): 

Sample ID 

MCS-Butner-Sl 

MCS-Butner-S2 

MCS-Butner-S3 

MCS-Butner-S3A 

MCS-Butner-S4 

MCS-Butner-S4A 

MCS-Butner-S5 

MCS-Butner-S20 

Media 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Time 

1500 

1610 

1355 

1405 

1655 

1640 

1533 

1430 

Analysis 

Metals, Explosives, 
Perchlorate 

Metals, Explosives, 
Perchlorate, pH, 

Soil Class 
Metals, Explosives, 

Perchlorate, pH, 
Soil Class 

Metals, Explosives, 
Perchlorate 

Metals, Explosives, 
Perchlorate, pH, 

Soil Class 
Metals, Explosives, 

Perchlorate 

Metals, Explosives, 
Perchlorate 

Metals, Explosives, 
Perchlorate 

Tentative 
Shipment 

Date 
July 27, 

2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

Lab 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

Comments 

QA Split for 
Perchlorate 

FDofSl 

Departures from approved SAP: 

P A R S O N S 
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There were no departures from the approved SAP. 

Problems encountered/resolutions: None 

Health and Safety Training: John Ledbetter and Sal Molle conducted a site-specific health and 
safety briefing at Area 4C at the former Camp Burner. 

Instructions given by government personnel: None today. 

Check all attachments: 

Table listing all field/QC samples collected 

Field sampling forms (in separate submittal) 

Field-generated analytical results 

X Chain-of-custody forms (in separate submittal) 

Signed by: 

Name (print): 

Date: 

Phone Number: 

Copies sent to: 

John Ledbetter (FTL/SSHO/Competent Person -Equivalent) 

July 26, 2005 

Mobile: 703-786-6613; office: 703-934-2354 

Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 

3 

P A R S O N S 



DAILY CONTRACTOR QUALITY CONTROL REPORT #2 

Contract Number: W912DY-04-D-0005 

Delivery Order Number: 0004 

Project Name: Munitions Constituents Sampling, Analysis, and 
Evaluation of Formerly Used Defense Sites 

Project Number: 744205 

Site Location: Former Camp Burner, NC - Area 4C and Lakeview 

Date: July 27, 2005 

Weather: Sunny, high b/w 100°-103°F, heat index of 110°F. 

Activities Conducted: Site mobilization, UXO anomaly avoidance, sample 
location acquisition, and soil sampling. 

Work Performed: Parsons field team (John Ledbetter and Sal Molle) met with Ray Livermore 
(USACE-Wilmington District), Alan Hewitt, and Sue Bigl (CRREL) at the lobby of the Comfort 
Inn Hotel in Creedmoor, NC. The areas to be sampled and the work planned for the day were 
discussed. After leaving the hotel, Ray Livermore led the Parsons field team and CRREL 
personnel to the background soil location. After a safety tailgate briefing (emphasizing the very 
hot, humid weather) by Sal Molle and John Ledbetter, the field equipment [Schonstedt and GPS -
Pro XRS] were checked and tested prior. The background soil sample (MCS-Butner-S13) was 
collected in an open field on the Jones' property. The field team then proceeded to Area 4C, where 
the first surface water sample (SW01) was collected under the one lane bridge on Uzzle Road. 
Once finished the field team traveled to the Lakeview area to collect soil samples at seven (7) 
locations on the properties of three residences. The Parsons field sampling team acquired sampling 
locations using the list of coordinates provided in the Work Plan where UXO items had been 
found. Additionally, CRREL personnel performed their 5 x 5 meter grid or 10 x 10 meter grid to 
create one composite sample next to each MCS sampling location. CRREL samples were collected 
using a manual-push soil core at a depth of only 1-2 inches. After the soil sampling was 
completed, the field team resumed surface water sampling under a bridge on State Hwy 1123 at the 
lake/reservoir south of Lakeview (SW02). Water quality parameters and the appropriate QA/QC 
samples were collected. The field team then moved to another surface water location at a public 
access boat ramp on the east side of the reservoir near the dam (SW03). Water quality parameters 
and the appropriate QA/QC samples were collected. All sampling locations, soil and water, were 
surveyed for northing and easting and photographs of each sampling location were taken and 
logged. Anomaly avoidance was performed traveling to and at each of these locations, to ensure 
the pathway and location was safe to travel and collect samples. Sample labels were completed and 
checked and secured on each sample container. Sampling locations were restored to their original 
condition. All required sampling information and data were recorded in the project field log and 
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the chain of custody form for the samples was prepared. The samples were packed, preserved with 
ice in a cooler, and shipped to STL and ECB laboratories. Ray Livermore and the Parsons field 
team discussed if another surface water sample upgradient of the sites could be collected. After 
reviewing the area maps and visiting 4 to 5 streams around the area, the last surface water sample 
was not collected. All of the local water bodies we had visited were not accessible due to the thick 
ground cover or because we did not have the right-of-entries for those properties. 

Work Planned: On July 27, 2005, Parsons planned to perform munitions constituents sampling at 
Area 4C and the Lakeview area at former Camp Burner. Work at the Area 4C and the Lakeview 
area would include anomaly avoidance, acquisition of the sampling locations, preparation of 
sampling equipment/tools, collection of soil samples. 

Field Instrument Measurements (list or provide attachment): 

Surface Water ID: 
MCS-Butner-SWOl 
MCS-Butner-SW02 
MCS-Butner-SW03 

pH: 
9.70 
7.13 
6.73 

Temp (°C): 
23.8 
34.9 
36.0 

Cond (mS/cm): 
0.112 
0.086 
0.056 

Turb (NTU): 
0 
11 
0 

Equipment Calibrations (list or provide attachment): 

• pH: 4.0/4.0 @ 25.0 °C 
• Conductivity: 4.49/4.49 mS/cm @ 25.0 °C 
• Temp: 25.0 °C 
• Turbidity: 0.0/0.0 

List all field and quality control samples collected (list or provide attachment): 

Sample ID 

MCS-Butner-S6 

MCS-Butner-S6-
QA 

MCS-Butner-S7 

MCS-Butner-S8 

MCS-Butner-S9 

Media 

Soil 

Soil 

Soil 

Soil 

Soil 

Time 

0940 

0940 

1010 

1025 

1120 

Analysis 

Metals, 
Explosives, 
Perchlorate 

Metals, 
Explosives, 
Perchlorate 

Metals, 
Explosives, 

Perchlorate, pH, 
Soil Class 
Metals, 

Explosives, 
Perchlorate 

Metals, 
Explosives, 
Perchlorate 

Tentative 
Shipment 

Date 
July 27, 

2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

Lab 

STL, ECBL 
(Perch) 

ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

Comments 

MS/MSD 

QA Split 

2 

PARSONS 



MCS-Butner-SlO 

MCS-Butner-Sll 

MCS-Butner-S12 

MCS-Butner-S13 

MCS-Butner-SWOl 

MCS-Butoer-SW02 

MCS-Butaer-
SW02-QA 

MCS-Butner-SW03 

MCS-Butner-SWIO 

Soil 

Soil 

Soil 

Soil 

Water 

Water 

Water 

Water 

Water 

1140 

1220 

1235 

0725 

0810 

1310 

1310 

1410 

1330 

Metals, 
Explosives, 
Perchlorate 

Metals, 
Explosives, 

Perchlorate, pH, 
Soil Class 

Metals, 
Explosives, 
Perchlorate 

Metals, 
Explosives, 
Perchlorate 

Metals, 
Explosives, 
Hardness 
Metals, 

Explosives, 
Hardness 
Metals, 

Explosives, 
Hardness 
Metals, 

Explosives, 
Hardness 
Metals, 

Explosives, 
Hardness 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

July 27, 
2005 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL, ECBL 
(Perch) 

STL 

STL 

ECBL 

STL 

STL 

Background 
Sample 

MS/MSD 

QA Split 

FDofSW03 

Departures from approved SAP: 

Fewer surface water samples were collected due to lack of water in the creek at Area 4C and 
limited access to the lake in the Lakeview Area. 

Problems encountered/resolutions: None 

Health and Safety Training: John Ledbetter and Sal Molle conducted a site-specific health and 
safety briefing at the Lakeview area at the former Camp Butner. 

Instructions given by government personnel: None today. 

Check all attachments: 

Table listing all field/QC samples collected 

Field sampling forms (in separate submittal) 

Field-generated analytical results 

X Chain-of-custody forms (in separate submittal) 
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Signed by: 

Name (print): 

Date: 

Phone Number: 

Copies sent to: 

John Ledbetter (FTL/SSHO/Competent Person -Equivalent) 

July 27, 2005 

Mobile: 703-786-6613; office: 703-934-2354 

Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 
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Photo #1. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S ] 

Photo #2. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S 1 

Attachment E - Field Photo Log for Camp Bulncr.doc 



Photo #3. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S2 

Photo #4. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S2 

Attachment E - Field Photo Log for Camp Butner.doc 3 
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Photo #5. MCS Project, Camp Butner-Area 4C, Mock German Village near Soil Sample MCS-
Butner-S2 

Photo #6. MCS Project, Camp Butner-Area 4C, Area around Soil Sample MCS-Butner-S2 

Allachmenl E - Field Photo Log for Camp Bulner.doc J 



Photo #7. MCS Project, Camp Butner-Area 4C, Mock German Village near Soil Sample MCS-
Butner-S2 

Photo #8. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S3 

Aiiachmenl E - Field Photo Log for Camp Bulner.doc 5 



fAKSOA/S 

buffer' 

6'0f,T^/3S5 
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Photo #9. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S3 

Photo #10. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S3A 

Attachment H - Field Photo Log for Camp Butner.doc 6 
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Photo #11. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S3A 

Photo #12. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S3A 

Anachment E - Reld Pholo Log for Camp Bulner.doc 7 
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Photo #13. MCS Proiect, Camp Butner-Area 4C, Soil Sample MCS-Butner-S4A 

Photo #14. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S4A 

Attachment F. - Field Photo Log for Camp Butncr.doc 8 



Photo #16. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S4 

Attachment E - Field Photo Log for Camp Butner.doc 9 



c Photo #17. MCS Project, Camp Butner-Area 4C, CRREL soil sampling grid near MCS-Butner-
S4 

Photo #18. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S4 

Attachment E - Field Photo Log for Camp Buiner.doc 10 
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Photo #19. MCS Project, Camp Butner-Area 4C, Soil Sample MCS-Butner-S5 

Photo #20. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S6/-S6QA 

Attachment R - Field Photo Log for Camp Butner.doc I I 
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Photo #21. MCS Project, Camp Butner-Lakeview Area, CRREL soil sampling grid near MCS-

Butner-S6/-S6QA 

Photo #22. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S7 

Attachment E - Field Photo Log for Camp Buiner.doc 12 



Photo #23. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S7 

Photo #24. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S8 

Attachment E - Field Photo Log for Camp Bulner.doc 13 



Photo #25. MCS Project. Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S8 

Photo #26. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S8 

Attachment B - Field Photo Log for Camp Butner.doc 14 



Photo #27. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S9 

Photo #28. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S9 

Attachment E - Field Photo Log for Camp Butner.doc 15 



Photo #29. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-SlO 

c Photo #30. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-SlO 

Allachment E - Field Pholo Log for Camp Bulner.doc 16 



Photo #32. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S 1 

Attachment H - Field Photo Log for Camp Butner.doc I? 
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Photo #33. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S 1 

Photo #34. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S 12 

Atlachmem E - Field Pholo Log for Camp Butner.doc Is 
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Photo #35. MCS Project, Camp Butner-Lakeview Area, Soil Sample MCS-Butner-S 12 

Photo #36. MCS Project, Camp Butner-Lakeview Area, CRREL soil sampling grid near MCS-
Butner-S12 

Attachment E - Field Photo Log for Camp Butner.doc 19 
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Photo #37. MCS Project, Camp Butner, Background Soil Sample MCS-Butner-S13 

Photo #38. MCS Project, Camp Butner, Background Soil Sample MCS-Butner-S13 

Attachment F. - Field Photo Log for Camp Bulner.doc 20 
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Photo #39. MCS Project, Camp Butner, Surface Water Sample MCS-Butner-SWOl 

Photo #40. MCS Project, Camp Butner, Bridge above Sample MCS-Butner-SWOl 

Atlachnien! R - Field Photo Log for Camp Butner.doc 21 
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#41. MCS Project, Camp Butner, Looking down at the sample location of MCS-Butner-SWO 1 

#42. MCS Project, Camp Butner, Looking down at the sample location of MCS-Butner-SWO 1 

Attachment fi - Field Pholo Log for Camp Butner.doc :: 
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Photo #43. MCS Project, Camp Butner, Surface Water Sample location of MCS-Butner-SW02 
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Photo #44. MCS Project, Camp Butner, Surface Water Sample location of MCS-Butner-SW02 

Allachmeni h Field Pholo Log for Camp Bulner.doc 23 



Photo #45. MCS Project, Camp Butner. Surface Water Sample location of MCS-Butncr-SW()3 

Photo #46. MCS Project, Camp Butner, Surface Water Sample location of MCS-Butner-SW03 

Attachment E - Field Photo Log for Camp Buiner.doc 24 



Photo #47. MCS Project, Camp Butner, Surface Water Sample location of MCS-Butner-SW03 

Attachment E - Field Photo Log for Camp Butner.doc 25 
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Custody Record 

STL Denver 
4955 Yarrow Street 

Severn Trent Laboratories, Inc. Arvada, CO 80002 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP BUTNER 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers sixteen soil samples collected 
from Camp Butner on July 26 and 27, 2005. Samples were logged in under the following 
Sample Delivery Group (SDG): 

WG16812 

Soil samples were analyzed for perchlorate with two different methods, EPA 314.0 
and EPA 331.0. The field quality control (QC) samples collected in association with this 
SDG included one field duplicate and two QA split samples. 

All samples were collected by Parsons and analyzed by US Army Corps of 
Engineers, ERDC, ECB Laboratories following the procedures described in the two EPA 
methods listed above. The two QA split samples were shipped to ECB Laboratories and 
then forwarded to and analyzed by STL-Denver. This report does not cover the 
discussion of STL-Denver's data package. 

There was one cooler associated with the samples in this data package. The cooler 
temperature upon receipt was not provided in the data package. According to the Project 
Manager of ECB Laboratories, unless there were problems with sample/cooler receiving 
conditions, there won't be any description included in the data package. 

Sample ID 
MCS-Butner-Sl 
MCS-Butner-S2 
MCS-Butner-S3 
MCS-Butner-S3A 
MCS-Butner-S4 
MCS-Butner-S4A 
MCS-Butner-S5 
MCS-Butner-S6 
MCS-Butner-S7 
MCS-Butner-S8 
MCS-Butner-S9 
MCS-Butner-SlO 
MCS-Butner-Sll 

Matrix 
S 
S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

Perchlorate 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Comments 
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MCS-Butner-S12 
MCS-Butner-S13 
MCS-Butner-S20 
MCS-Butner-S6-QA 
MCS-Butner-S4-QA 

S 
S 

s 
s 
s 

X 
X 
X 
X 
X 

Background 
FDofSl 
QA split sample 
QA split sample 

S = Soil 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; raw 
data; and chain-of-custody (COC) forms. The analyses and findings presented in this 
report are based on the reviewed information, and whether guidelines in the Work Plan 
were met. 

It should be noted that all perchlorate results were reported "as is" instead "dry 
weight" and all results were reported down to reporting limit (RL) instead method 
detection limit (MDL). Also, lab did not provide case narrative, cooler checklist, percent 
moisture of each soil sample, instrument tuning record for the LC/MS, sample 
preparation worksheet, and electronic data deliverable, 

PERCHLORATE BY EPA 314.0 

General 

This section of the data package consisted of sixteen (16) samples, including fifteen 
(15) environmental soil samples and one (1) soil field duplicate. The samples were 
collected on July 26 arid 27, 2005 and were analyzed for perchlorate. 

The perchlorate analyses were performed using United States Environmental 
Protection Agency (USEPA) Method 314.0, Revision 1.0 (November 1999). The 
samples in this report were analyzed in one analytical batch following the procedures 
outlined in the method. All samples were prepared and analyzed within nine days from 
sample collection. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the LCS 
sample and the MS/MSD samples. No sample was designated for MS/MSD analysis on 
the COC. However, the laboratory analyzed a MS/MSD on sample MCS-Butner-Sl. 

The LCS recovery was within the project required control limits of 85% - 115%. The 
MS/MSD recoveries (76% and 78%) were slightly below the project control limits of 
80% -120%. The result of sample MCS-Butner-Sl was non-detect and therefore flagged 
with "UJ". 
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Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the parent and field duplicate (FD) perchlorate values, the parent/Lab Dup 
concentrations, and the MS/MSD concentrations. Sample MCS-Butner-S20 was 
collected as a field duplicate of sample MCS-Butner-Sl. Lab performed lab dup with 
sample MCS-Butner-Sl. 

Both the parent and FD samples were non-detect for perchlorate, and both the parent 
and lab dup were also non-detect for perchlorate, so no assessment of precision could be 
made based on these two set of duplicate analyses. 

The MS/MSD RPD was within acceptance criteria of 15%RPD. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for contamination of samples during analysis. 

All samples in this data package were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. No samples in this data 
package required pretreatment to reduce the common anion level. 

• All continuing calibration verification (CCV) injections were used as instrument 
performance check (IPC) to monitor the instrument. The criteria are ±20%. The 
first CCV did not meet these criteria, see discussion below. 

• The initial calibration curve (ICAL) was established with five points ranging 
from 1 ppb to 20 ppb on August 3, 2005. All ICAL criteria were met. 

• The initial calibration verification (ICV) was prepared with secondary source 
standard. The %R was 82.3% which exceeded the limits of ±10% for secondary 
source check and also exceeded the limits of ±15% as ICV required by the Work 
Plan. All perchlorate results were flagged with "UJ". 

• There were three CCV injections associated with samples in this SDG. The %Rs 
were 76.0%, 99.7%, 96.6%, and 98.6%. The acceptance criteria for CCV are 
±15%. Samples MCS-Butner-Sl, MCS-Butner-S2 and MCS-Butner-S3 were 
associated with the first non-compliant CCV, all results were flagged with "UJ". 

• Lab did not provide retention time window information, however, based on the 
actual retention of all QC samples, the instrument was stable during the analysis. 
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• The Maximum Conductivity Threshold (MCT) was established at HOOuS 
according to the email from the ECB Laboratories. 

There was one method blank associated with the perchlorate analyses and it was free 
of perchlorate at the RL, 0.04 mg/kg. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All perchlorate results for the samples in this SDG were considered usable. The 
completeness for this SDG is 100%, which meets the minimum acceptance criteria of 
90%. 

PERCHLORATE BY EPA 331.0 

General 

This section of the data package consisted of sixteen (16) samples, including fifteen 
(15) environmental soil samples and one (1) soil field duplicate. The samples were 
collected on July 26 and 27, 2005 and were analyzed for perchlorate. 

The perchlorate analyses were performed using United States Environmental 
Protection Agency (USEPA) Method 331.0, Revision 1.0 (January 2005). The samples 
in this report were analyzed in one analytical batch following the procedures outlined in 
the method. All samples were prepared and analyzed within nine days from sample 
collection. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the LCS 
sample and the MS/MSD samples. No sample was designated for MS/MSD analysis on 
the COC. However, the laboratory analyzed a MS/MSD on sample MCS-Butner-Sl. 

The LCS recovery was within the project required control limits of 85% - 115%. The 
MS/MSD recoveries (100% and 103%) were within the project control limits of 75% -
125%. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the parent and field duplicate (FD) perchlorate values, the parent/Lab Dup 
concentrations, and the MS/MSD concentrations. Sample MCS-Butner-S20 was 
collected as a field duplicate of sample MCS-Butner-Sl. Lab performed lab dup with 
sample MCS-Butner-S 1. 

Both the parent and FD samples were non-detect for perchlorate, and both the parent 
and lab dup were also non-detect for perchlorate, so no assessment of precision could be 
made based on these two set of duplicate analyses. 

The MS/MSD RPD was within acceptance criteria of 20%RPD. 
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Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for contamination of samples during analysis. 

All samples in this data package were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time (28 days) required by the method and the Work Plan. 

• The initial calibration curve (ICAL) was established with five points ranging 
from 0.1 ppb to 2.0 ppb on August 4, 2005. All ICAL criteria were met. 

• The %D of the initial calibration verification (ICV) at 0.5 ppb was within the 
limit of 15%. 

• There were two CCV injections associated with samples in this SDG at 0.1 ppb 
and 0.5 ppb respectively. The %Rs were 101% and 93%. The acceptance criteria 
for CCV are ±15%. 

• Lab did not provide retention time window information, however, based on the 
actual retention of all QC samples, the instrument was stable during the analysis. 

• The synthetic matrix spike (SMS) which is a solution with 1000 ppm of sulfate, 
carbonate and chloride was prepared at 0.1 ppb and 0.5 ppb levels. The %R was 
148% and 107% respectively. Since the reporting limit is 1.0 ppb, the %R of the 
0.1 ppb SMS has no significant impact to the data quality. 

• There was no information regarding the interference threshold study in the data 
package except a note of "all samples showed low conductivity, ok to proceed". 

• Isotope ratio requirement of 35CI/37CI is ±25% of the theoretical value of 3.08 
(2.31 to 3.85) according to the method, 2.2 - 3.3 according to the Work Plan. 
Laboratory internal SOP which was developed based on the original EPA 
method 331.0 has ±20% of 3.05 which gives 2.44 - 3.66. Any results outside of 
this range were marked with "unexplained failure". Lab did not reanalyze the 
affected samples. 

• Retention of internal standard was maintained within 0.3% of the mid-point of 
the ICAL. Peak area of internal standard in all injection was within ±50% of the 
internal standard peak area of the mid-point of the ICAL. 

There was one method blank associated with the perchlorate analyses and it was free 
of perchlorate at the RL, 1.0 ug/kg. 
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Due to the lack of instrument mass tuning record, all data were flagged with "UJ". 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All perchlorate results for the samples in this SDG were considered usable. The 
completeness for this SDG is 100%, which meets the minimum acceptance criteria of 
90%. 

J:744205/LAB//DVR BUTNER (PERCHLORATE).DOC 

PAGE 6 OF 6 



DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP BUTNER 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil and water samples 
collected from Camp Butner on July 26 and 27, 2005. Samples were logged in under the 
following Sample Delivery Group (SDG): 

D5G280352 

Soil samples were analyzed for explosives, metals, soil classification and pH. 
Surface water samples were analyzed for explosives, metals and hardness. Not all 
samples were analyzed for the parameters listed above. The table below details which 
parameters were requested for each sample The field quality control (QC) samples 
collected in association with this SDG included two field duplicates and two matrix 
spike/matrix spike duplicate (MS/MSD) pairs. The field QC samples were analyzed for 
the same parameters as the associated parent samples. 

All samples were collected by Parsons. All analyses were performed by STL-
Denver or STL-Burlington following the procedures outlined in the Statement of Work 
and the Work Plan of Munition Constituents Sampling, Analysis and Evaluation at 
Formerly Used Defense Sites project (Work Plan) prepared by Parsons and issued in 
April 2005 The samples in this SDG were shipped to the laboratory in five coolers. The 
samples in this SDG were shipped to the laboratory in three coolers. The coolers were 
received by laboratory at temperature of 2.4°C, 2.3°C and 5.6°C, all of which were 
within the 2-6° C range recommended by the Work Plan. 

SAMPLE TDs AND REQUESTED PARAMETERS 

Sample ID 

MCS-Butner-Sl 
MCS-Butner-S2 
MCS-Butner-S3 
MCS-Butner-S3A 
MCS-Butner-S4 
MCS-Butner-S4A 
MCS-Butner-S5 
MCS-Butner-S6 
MCS-Butner-S7 
MCS-Butner-S8 
MCS-Butner-S9 

Matrix 

S 
S 
S 
S 
S 
S 

s 
s 
s 
s 
s 

Explosives 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Metals 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

pH & Soil 
Classification 

X 
X 

X 

X 

Hardness Comments 

MS/MSD 
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MCS-Butner-SlO 
MCS-Butner-Sll 
MCS-Butner-S12 
MCS-Butner-S13 
MCS-Butner-S20 
MCS-Butner-
SWOl 
MCS-Butner-
SW02 
MCS-Butner-
SW03 
MCS-Butner-
SWIO 

S 

s 
s 
s 
s 

sw 

sw 

sw 

sw 

X 
X 
X 
X 
X 
X 

X 

X 

X 

X 
X 
X 
X 
X 
X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

Background 
FDofSl 

MS/MSD 

FDofSWOl 

S = Soil and SW = Surface Water 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt forms, and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at <l/2 RL, no corrective 
action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USACE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 
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Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-dinitrobenzene 

Nitrobenzene 

Tetryl 

Nitroglycerin 

2,4,6-Trinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

LCS /MS/MSD Control 

L imi ts for Soil 

53-120 

70-114 

62-110 

69-110 

71-111 

20-162 

43-124 

67-114 

72-122 

71-120 

67-112 

70-110 

73-111 

55-162 

72-112 

72-112 

LCS/MS/MSD Control 

L imi ts for Water 

20-156 

55/141 

48-135 

62-127 

22-129 

20-126 

19-126 

59-129 

57-132 

61-131 

58-130 

59-126 

20-123 

35-154 

20-134 

21-131 

-For metals, the control limits are 80% -120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD; three (3) surface water samples, one (1) surface water FD, and one (1) surface 
MS/MSD pair. The samples were collected on July 26 and 27, 2005 and were analyzed 
for the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321 A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the method. 

The explosives analyses were performed in two analytical batches. The soil samples 
were analyzed in batch #5220081 under a single initial calibration (ICAL) and the water 
samples were analyzed in batch #5210110 under a separate ICAL. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate spikes. 
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Samples MCS-Butner-S6 and MCS-Butner-SW02 were designated for MS/MSD 
analyses on the COC. 

All LCS and surrogate spike recoveries were within the laboratory historically 
developed control limits except: 

Sample 

LCS (soil) 

LCS (soil) 

MB (soil) 

LCS (soil) 

Analyte 

1,3,5-trinitrobenzene 

Tetryl 

Surrogate 

Surrogate 

%Recovery 

111 

132 

120 

118 

Control Limit (%R) 

6 2 - 1 1 0 

7 1 - 1 1 1 

7 7 - 1 1 7 

7 7 - 1 1 7 

All target compounds were non-detect for all associated field samples. Therefore, the 
high recoveries in these quality control samples had no impact to the data quality. No 
flags were applied. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Sample ID 
MCS-Butner-SW02 

Analyte 
HMX 

RDX 

2,4-dinitrotoluene 

2,6-dinitrotoluene 

PETN 

MS %R 
36 

(114) 

123 

130 

131 

MSD %R 
39 

121 

(116) 

126 

132 

Criteria 
76 - 142 

73-118 

68-118 

66-118 

49 - 129 

( ) indicates the recovery met criteria. 

The results for all non-compliant compounds were non-detects and therefore flagged 
"UJ" in the associated parent sample. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Butner-S20 was collected as a field duplicate of 
sample MCS-Butner-S 1. MCS-Butner-SWlO as collected as a field duplicate of sample 
MCS-Butner-SWl. 

All MS/MSD RPDs were within acceptance criteria. 

No analytes were detected in any of the field duplicate samples or their associated 
parent samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 
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• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All secondary source verification criteria were met. 

• All initial and continuing calibration verification criteria were met, with the 
exception of several analytes recovered high in one or more of the CCV samples. 
Because all non-compliant recoveries were high, and none of the analytes were 
detected in the associated samples, data quality was not affected and no 
corrective action was deemed necessary. 

• MDL studies for both waters and soils were conducted within 12 months of 
sample analyses. 

Two method blanks were associated with this SDG, one for each analytical batch. 
Both method blanks were free of target explosives at or above one half the associated RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD; three (3) surface water samples, one (1) surface water FD, and one (1) surface 
MS/MSD pair. The samples were collected on July 26 and 27, 2005 and were analyzed 
for aluminum, calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
601 OB. The samples in this SDG were analyzed following the procedures outlined in the 
Work Plan. All samples were prepared and analyzed within the holding time required by 
the method and the Work Plan. 

The ICP-AES metals analyses were performed in two analytical batches (one for soil 
and one for water) under two separate ICALs. 
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Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Butner-S6 and MCS-Butner-SW02 were 
designated for MS/MSD analyses on the COC. 

Two LCSs were analyzed, one for each matrix. All LCS recoveries were within 
acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Butner-S20 was collected as a field duplicate of 
sample MCS-Butner-Sl. MCS-Butner-SWIO as collected as a field duplicate of sample 
MCS-Butner-SWl. 

All MS/MSD PvPDs were within acceptance criteria. 

All field duplicate PvPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All second source verification criteria were met. The initial calibration 
verification samples were prepared using a secondary source. 

• All continuing calibration verification criteria were met. 

• All interference check criteria were met. 

• All RL check standard criteria were met. 

• A dilution test (DT) was analyzed on samples MCS-Butner-S6 and MCS-Butner-
SW02. 

For sample MCS-Butner-S6, the dilution test was non-applicable for sodium since 
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the parent sample had no sodium detected at method detection level. Therefore, 
the dilution test was only applicable for aluminum, calcium, iron, potassium and 
magnesium. The DT met criteria for all applicable metals as follows: 

Sample ID 

MCS-Butner-S6 

Metal 

Aluminum 

Calcium 

Iron 

Potassium 

Magnesium 

%D 

1.3 

0.9 

1.3 

2.9 

0.2 

Criteria 

%D<10 

For sample MCS-Butner-SW02, the dilution test was non-applicable for 
aluminum, potassium and sodium since the parent sample has no aluminum, 
potassium, and sodium detected at either method detection levels or reporting 
levels. Therefore, the dilution test was only applicable to calcium, iron and 
magnesium. The DT met criteria for all applicable metals as follows: 

Sample ID 

MCS-Butner-SW02 

Metal 

Calcium 

Iron 

Magnesium 

%D 

8.4 

1.2 

10.4 

Criteria 

%D<10 

Since the MS/MSD results for the surface water in this SDG did not indicate any 
possible matrix effect, the slight exceedance of %D for magnesium was not 
significant to be considered for flagging needs. 

• Post digestion spike was only required for sodium of soil matrix and for 
aluminum, potassium, and sodium according to the Work Plan. However, the 
laboratory did not perform this test. Based on the MS/MSD results of these two 
matrixes, no matrix effects were demonstrated for these metals and no corrective 
action was deemed necessary. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP-AES analyses in this SDG. All calibration blanks 
were compliant with the criterion specified in the Work Plan. The method blank results 
were reviewed and the rules listed above in the "Evaluation Criteria" section of this 
report were applied. No corrective action was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. 
The completeness for the ICP metals portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

ICP/MS METALS 

General 
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The ICP/MS portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD; three (3) surface water samples, one (1) surface water FD, and one (1) surface 
MS/MSD pair. The samples were collected on July 26 and 27, 2005 and were analyzed 
for antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, manganese, 
nickel, selenium, silver, thallium, vanadium, and zinc. 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method and 
the Work Plan. 

Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD sample. 
Samples MCS-Butner-S6 and MCS-Butner-SW02 were designated for MS/MSD 
analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in t 

Sample ID 
MCS-Butner-S6 

he MS/MSD samples, with t 
Analyte 

Antimony 

Arsenic 

Cobalt 

Nickel 

Selenium 

Thallium 

Chromium 

Matrix 
S 

S 

s 
s 
s 
s 
s 

ie following exceptions: 
MS %R 

2.9 

71 

(80) 

74 

65 

132 

61 

MSD %R 
2.5 

66 

66 

69 

65 

129 

820 

Criteria %R 
80 - 1 2 0 

80 - 120 

8 0 - 1 2 0 

8 0 - 1 2 0 

80 - 120 

80 - 120 

80 - 120 

( ) indicates the recovery met criteria. 

The non-compliant analytes were flagged "J" as estimated in the associated parent 
sample in accordance with the Work Plan 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Butner-S20 was collected as a field duplicate of 
sample MCS-Butner-Sl. MCS-Butner-SWlO as collected as a field duplicate of sample 
MCS-Butner-SWl. 

All MS/MSD RPDs were within acceptance criteria except %RPD for chromium in 
sample MCS-Butner-Sl was non-compliant. "J" flag was already applied due to non-
compliant %R of MS and MSD results. 

All field duplicate RPDs were within acceptance criteria, with the exception: 

PAGE 8 OF 14 

J:744205/LAB//DVR BUTNER.DOC 



MCS-Butner-Sl 

Metal 

Chromium 

MCS-Butner-Sl 
(mg/kg) 

11 

MCS-Butner-S20 
(mg/kg) 

33 

RPD 

100 

Criteria 

RPD < 70% 

The chromium result for sample MCS-Butner-Sl and MCS-Butner-S20 were 
flagged "J" as estimated due to the variability demonstrated by the FD results. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method. 

• All instrument tune criteria were met. 

• All initial calibration criteria were met. 

• All metals met criteria in the RL check standard. 

• All second source criteria were met. The ICV was prepared using a secondary 
source. 

• All CCV criteria were met. 

• All interference check (ICSA/ICSAB) criteria were met. 

• The dilution test was performed on sample MCS-Butner-S6 for the soil batch and 
on sample MCS-Butner-SW02 for the water batch. 

The dilution test for sample MCS-Butner-S6 was not applicable for antimony, 
arsenic, cadmium, selenium, silver, or thallium because these metals were either 
non-detect or below the RL in the diluted run. 

Sample ID 

MCS-Butner-S6 

Metal 

Barium 

Beryllium 

Cobalt 

Nickel 

Vanadium 

%D 

2.7 

6.3 

8.7 

9.5 

6.2 

Criteria 

%D < 10 

The dilution test performed on sample MCS-Butner-SW02 was not applicable for 
antimony, arsenic, beryllium, cadmium, chromium, cobalt, copper, lead, nickel, 
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selenium, silver, thallium, vanadium, or zinc because these metals were either 
non-detect or below the RL in the diluted run. 

Sample ID 

MCS-Butner-SW02 

Metal 
Manganese 

Barium 

%D 
1.0 
3.9 

Criteria 

%D<10 

• Post digestion spike recoveries were compliant for all metals in MCS-Butner-S6 
except selenium was recovered at 73.3%, thallium was recovered at 132.4%, 
manganese was recovered at 126.2%, and zinc was recovered at 64.8% with 
control limits of 75 % - 125%. "J" flags were applied to selenium, manganese, 
thallium and zinc results of all soil samples in this SDG. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP/MS analyses in this SDG. All calibration blanks 
were compliant. The method blank results were reviewed and the rules listed above in the 
"Evaluation Criteria" section of this report were applied. No additional corrective action 
was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

MERCURY 

General 

The mercury portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD; three (3) surface water samples, one (1) surface water FD, and one (1) surface 
MS/MSD pair. The samples were collected on July 26 and 27, 2005 and were analyzed 
for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7470A.7471A. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method and 
the Work Plan. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Butner-S6 and MCS-Butner-SW02 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS/MS/MSD 
recoveries were within acceptance criteria. 
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Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Butner-S20 was collected as a field duplicate of 
sample MCS-Butner-Sl. MCS-Butner-SWIO as collected as a field duplicate of sample 
MCS-Butner-SWl. 

Both MS/MSD RPDs were within acceptance criteria. 

Mercury was below the RL in both sets of parent and field duplicate samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 

• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 

There were two method blanks (one for each matrix) and several calibration blanks 
associated with the mercury analyses in this SDG. All calibration blanks were compliant. 
The method blank results were reviewed and the rules listed above in the "Evaluation 
Criteria" section of this report were applied. No additional corrective action was 
necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH AND HARDNESS 

The pH portion of this SDG consisted of five (5) soil samples and the hardness 
portion of this SDG consisted of four (4) water samples. 
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The pH determination was performed using USEPA SW846 Method 9045C and 
the hardness was determined with EPA Method 130.2. The samples were analyzed 
following the procedures outlined in the Work Plan. All samples were prepared and 
analyzed within the holding time required by the method for hardness. The holding time 
for pH determination is 24 hours, all pH determination for soil samples were done after 
the holding time was expired. All pH results were flagged with "J". 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS/LCSD 
samples and the MS/MSD samples for the hardness determination and from the pH 7 
standard buffer solution. Sample MCS-Butner-SW02 was designated for MS/MSD 
analyses for the hardness on the COC. 

All LCS/LCSD/MS/MSD recoveries were within laboratory developed control limits 
for hardness analysis. The LCS and LCSD readings for pH determination were within 
laboratory control limits. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results, 
MS/MSD results, field duplicate results, and laboratory duplicate results. MCS-Butner-
SW10 was collected as a field duplicate of sample MCS-Butner-SWOl. In addition, the 
laboratory ran a batch analytical duplicate (or laboratory duplicate) for pH using a sample 
from a different client. 

The LCS/LCSD and MS/MSD RPD for hardness were within the control limits. The 
laboratory duplicate RPD for pH was within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method for the hardness. All pH data were flagged 
with "J" due to the hold time exceedance as noted above. 

• All initial calibration criteria for the pH meter were met. 

• All calibration verification criteria for the pH meter were met. 

There was one method blank associated with the hardness analyses in this SDG. The 
method blank was free of calcium carbonate at or above one half the RL. 
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Completeness 
Completeness has been evaluated by comparing the total number of samples 

collected with the total number of samples with valid analytical data. 

All hardness and pH results for the samples in this SDG were considered usable. 
The completeness for the hardness and pH portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 

DATA USABILITY 

All calculations were spot checked and verified. All data in this SDG are usable 
and all DQO requirements were met. 

% 

Parent Sample Field 
ID 

MCS-Butner-S1 

RPD for Parents and Fie 

Analyte 

As 
Ba 
Be 
Co 
Cr 
Cu 
Mn 
Ag 
Ni 
Tl 
Pb 
V 
Zn 
Al 
Ca 
Fe 
K 
Mg 

Parent Cone, 
(mg/kg) 

1.4 
110 
0.35 
8.3 
11 
10 

220 
0.16 

8 
0.25 
23 
20 
49 

11000 
690 
8500 
790 
590 

d Duplicates 

FD Cone, 
(mg/kg) 

1.3 
100 
0.34 
7.6 
33 
10 

200 
0.14 

8 
0.24 
24 
19 
46 

9300 
570 
6700 
620 
470 

%RPD 
7.4 
9.5 
2.9 
8.8 

100.0 
0.0 
9.5 
13.3 
0.0 
4.1 
4.3 
5.1 
6.3 
16.7 
19.0 
23.7 
24.1 
22.6 

Criteria 

70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
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MCS-Butner-SW03 Ba 
Mn 
Ca 
Fe 
Mg 
Hardness 

Parent Cone. 

(HK/L) 

18 
87 

4600 
610 
1900 

22 (mg/L) 

FD Cone. 

(Hfi/L) 

17 
77 

4700 
550 
1900 

25 (mg/L) 

RPD 

5.7 
12.2 
2.2 
10.3 
0.0 
12.8 

Criteria 

40% 
40% 
40% 
40% 
40% 
40% 
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SECTION 4 
TESTS 

4.1 INTRODUCTION 

Consistent with requirements of the SOW and WP, analyses requested for samples 
collected at former Camp Butner included explosives, TAL metals, perchlorate (soil only), pH 
(soil only), hardness, and Soil Classification. A list of the laboratory extraction and analytical 
methods performed is provided in Table 4-1. A summary of MDLs, PQLs, and DQOs are 
presented in Table 4-2. All applicable DQOs for soil matrix are listed in Table 4-3 and all 
applicable DQOs for water matrix are listed in Table 4-4. 

4.1.1 Laboratory Tests 

4.1.1.1 QC data (including tabular summaries correlating sample identifiers with all 
blank, MS/MSDs, surrogates, duplicates, laboratory control samples, and batch identifiers) were 
recorded on Contract Laboratory Program (CLP) or CLP-equivalent QC summary forms for the 
appropriate tests and correlated to the analysis results by the laboratory lot control numbers. The 
QC results are used to prepare control charts for each test and matrix type. QC reports contained 
the following items as appropriate: 

• Case narratives describing any non-compliant issues; 

• Holding time; 

• Instrument initial calibration curves; 

• Second source standard calibration verification; 

• Initial and continuing calibration verification results; 

• Method blanks; 

• Surrogate results; 

• Laboratory Control Sample results; 

• MS/MSD results; and 

• Instrument run-logs. 

4.1.1.2 The laboratory, as a part of the data reduction and validation process, confirmed 
that its documentation was complete, paginated, and legible; qualitative identifications were 
accurate; calculations were accurate; and results were expressed in the appropriate units. The 
laboratory also confirmed that data documentation had been approved by the laboratory project 
manager or designee. 

4.1.1.3 QA efforts by USAESCH are provided in the results of the chemical quality 
assurance report (CQAR) in Appendices E andF. The CQAR is a government-produced 
document achieved through the inspection and analysis of QA samples and corresponding 
project sample data. The CQAR includes review of all QC parameters such as holding times, 
detection limits, method blanks, surrogate recoveries, MS/MSDs, and inter-laboratory and intra-
laboratory data comparison. 
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4.1.2 Field and Technical Data Verification/Validation 

Validation of objective fields and technical data was performed at two different levels. 
The first level of data validation was performed at the time of collection by following standard 
procedures and QC checks. The Site Field Manager reviewed the field data to ensure that the 
correct codes and units were included. After data reduction was completed, the Field Manager 
reviewed data sets for anomalous values. The PM reviewed field reports for reasonableness and 
completeness, and validated subjective field and technical data. In addition, the Field Manager 
and/or Site QA/QC Coordinator made random checks of sampling and field conditions. 

4.1.3 Analytical Data Validation 

4.1.3.1 Data validation for laboratory data was performed for all sample results in 
accordance with requirements contained in the Quality Assurance Project Plan, Department of 
Defense (DOD) Quality Systems Manual (QSM) for Environmental Laboratories (Version 2, 
June 2002), and the USEPA National Functional Guidelines for Data Review (USEPA 1999; 
2004) by the Parsons Project Chemist. Automated Data Review software was used to assist in 
the data validation process. Laboratory results were assessed for compliance with required 
precision, accuracy, completeness, and sensitivity. Field QC results were evaluated for 
compliance with required precision, accuracy, and representativeness. The Data Validation 
Report is provided in Attachment G of Section 3. Review of laboratory data focused on the 
following subjects: 

• COC forms; 

• Case narrative; 

• Holding times; 

• MDLs; 

• Method blanks; 

• Practical quantitation limits; 

• Analytical batch control records including spike recoveries and spike duplicate results; 

• Surrogate standard recoveries, where/if applicable; 

• Confirmation results for explosives, when detected; 

• Instrument calibration curves, initial calibration verification, and continuing calibration 
verification; 

• Second source standard calibration verification; 

• Instrument print-outs; 

• Results of parent and respective field duplicate samples; 

• Corrective actions, when needed; 

• Formulas used for analyte quantitation; 

• Calculations supporting analyte quantitation; and 

• Completeness of data. 
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4.1.3.2 Data outliers that fell outside the QC criteria were discussed in the data validation 
report and associated data were flagged with an appropriate qualifier that is descriptive of the 
outlying condition (e.g., precision limits exceeded, etc.). Data were flagged in laboratory reports 
during the data validation process. All data validation flags applied/changed were added to the 
electronic data deliverable with explanation prior to submittal. 

4.1.4 Analytical Data QA/QC Report 

Appendices B and E of this report contains the Analytical Data QA/QC Report, which 
include all requirements from DID MR005-10 for Chemical Data Final Report that are not 
addressed elsewhere in the site-specific MCS Report. 

Table 4-1 Analyte Extraction and Analytical Methods 

Sample Matrix Preparation / Extiaction Method Analytical Method 

Aqueous 

TAL Metals 

Mercury 

Explosives 

Hardness 

Conductivity'1 ' 

Temperature'1 ' 

pH<1> 

Turbidity'1 ' 

SW3010A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Soil 

TAL Metals 

Mercury 

Explosives 

Perchlorate 

pH 

USCS Soil Classification 

SW3050B 

NA 

NA 

NA 

NA 

NA 

SW601 OB/6020 

SW7471A 

SW8321A 

EPA 130.2 

EPA 120.1 

EPA 170.1 

EPA 150.1 

EPA 180.1 

SW601 OB/6020 

SW7470A 

SW8321A 

EPA 314.0 and EPA 331.0 

SW9045C 

ASTM D2487 

'field testing 

NA ~ Not Applicable 
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Table 4-2 1 

MDL 

EXPLOSIVES 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
Nitroglycerin 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine 
pentaerythritol tetranitrate (PETN) 
TAL METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

0.018 
0.019 
0.018 
0.038 
0.037 
0.017 
0.057 
0.064 
0.022 
0.061 
0.013 
0.017 
0.036 
0.042 

0.017 

0.038 

40 
0.5 
0.10 
0.081 
0.061 
0.028 
300 
0.5 

VIDL, PQL, DQO for Target Analytes 

SURFACE WATER (ug.'Lj 
Most 

Stringent Ecological 
PQL Human Screening MDL 

Health Criteria 
Criteria' 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.20 
0.20 
0.12 
0.20 
0.12 
0.12 
0.12 
0.13 

0.12 

0.12 

120 
2.0 
3.0 
1.0 
1.0 
1.0 
900 
2.0 

14 
1 

1.8 
0.098 
0.098 

7.3 
0.046 
120 
7.3 
0.62 
0.61 
150 
3.4 
4.8 

330 

NA 

50 
6 

0.045 
2000 

4 
5 

NA 
100 

11 
20 
100 
310 
81 
20 
NA 
750 
NA 

1900 
360 
5800 
270 
138 

150 

85000 

NA 
6 

0.14 
1000 
2.7 
2.2 
NA 
50 

0.021 
0.017 
0.030 
0.013 
0.019 
0.035 
0.017 
0.023 
0.023 
0.013 
0.063 
0.055 
0.024 
0.045 

0.033 

0.099 

4.5 
0.05 
0.22 

0.080 
0.0071 
0.0050 

6.5 
0.064 

SOIL (mg kg) 
Most 

Stringent 
PQL Human 

Health 
Ciitcna' 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.19 
0.17 
0.12 
0.50 

0.12 

0.50 

15 
0.200 
0.66 
0.24 

0.100 
0.100 

20 
0.200 

1800 
6.1 
3.9 

0.72 
0.72 
12 

0.88 
730 
12 
12 
4.4 
240 
20 
35 

3100 

NA 

76000 
31 

0.39 
5400 
150 
37 
NA 
210 

Ecolocjic.il 
Screening 

Criteria 

0.38 
0.66 

8 
1.28 

0.033 
5.3 
4.1 
5.3 
NA 
9.4 
5.8 
2 

40.0 
150 

43 

21000 

50 
0.3 
10 

330 
1.1 
1.6 
NA 
7.9 
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Cobalt 

MDL 

0.010 

SURFACE WATER (ug/L 
Most 

) 

Stringent Ecological 
PQL Human ; Screening 

! Health 
! Criteria* 

1.0 730 

Criteria 

3 

MDL 

0.0041 

SOIL (mg/kg) 

Most 
Stringent 

PQL Human 
Health 

I Criteria* 

0.100 900 

Ecological 
Screening 

Criteria 

13 | 

Table 4-2 MDL, PQL, DQO for Target Analytes (Continued) 

SURFACE WATER lug.L) SOIL img kg) 

Most Most 
Stringent Ecological Stringent Ecological 

MDL POL Human Screening MDL PQL Human Screening 
Health Criteria Health Criteria 

Criteria" Criteria" 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

0.17 
24 

0.077 
32 

0.10 
0.044 
0.42 
700 
0.16 

0.080 
1400 
0.047 
0.073 
2.4 

2.0 
100 
1.0 
200 
1.0 
0.2 
2.0 

3000 
5.0 
5.0 

5000 
1.0 
2 
10 

1300 
300 
15 
NA 
50 
2 

100 
NA 
50 
100 

20000 
2 

36 
2000 

9.0 
NA 
2.5 
NA 
NA 

0.77 
52 
NA 
5.0 

0.34 
NA 
2.0 
19 

120 

0.070 
1.3 

0.020 
7.0 

0.050 
0.0064 
0.050 

33 
0.040 
0.040 
120 

0.0013 
0.050 
0.320 

0.210 
10 

0.150 
21 

0.150 
0.033 
0.150 
300 

0.500 
0.12 
500 

0.100 
0.500 

1.0 

2900 
23000 
400 
NA 

1600 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

40 
NA 
16 
NA 
152 
0.1 
38 
NA 
0.5 
2.0 
NA 
1.0 
2.0 
50 

NA - Not Available 
* The lowest value is the lowest value from various project related DQOs listed in Tables 4.3 and 4.4. 
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Painmoter 

EXPLOSIVES 
1,3,5-trinitrobenzene 
1,3-dinitrobenzene 
2,4,6-trinitrotoluene 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
2-amino-4,6-dinitrotoluene 
2-nitrotoluene 
3-nitrotoluene 
4-amino-2,6-dinitrotoluene 
4-nitrotoluene 
hexahydro-1,3,5-trinitro-1,3,5-
triazine 
methyl-2,4,6-
trinitrophenylnitramine 
nitrobenzene 
nitroglycerine 
Octahydro-1,3,5,7-tetranitro-
1,3,5,7-tetrazocine 
pentaerythritol tetranitrate (PETN) 

Table 4-3 Project Related DQOs for So 

.. Rogion 9 Region 3 Region 6 Region 9 
U n l I S PRGRES RBCRES SSL RES PRGIND 

ug/kg 
pg/kg 
ug/kg 
ug/kg 
ug/kg 
pg/kg 
pg/kg 
pg/kg 
pg/kg 
pg/kg 

Mg/kg 

pg/kg 

pg/kg 
pg/kg 

pg/kg 

pg/kg 

1800000 
6100 
16000 
720 
720 

12000 
880 

730000 
12000 
12000 

4400 

610000 

20000 
35000 

3100000 

NA 

2300000 
7800 
3900 
940 
940 

160000 
2800 

1600000 
160000 
38000 

5800 

310000 

39000 
46000 

3900000 

NA 

1800000 
6100 
16000 
720 
720 
NA 

2900 
1600000 

NA 
38000 

4400 

240000 

20000 
NA 

3100000 

NA 

18000000 
62000 
57000 
2500 
2500 

120000 
2200 

1000000 
120000 
30000 

16000 

6200000 

100000 
120000 

31000000 

NA 

il Matrix 

Region 3 
RBC IND 

Region 6 
SSLIND 

Eco 
Screening 

Values 

Most 
Stnngont 

Hcdlth 
Cnterin 

31000000 
100000 
51000 
4200 
4200 

2000000 
12000 

20000000 
2000000 
170000 

26000 

4100000 

510000 
200000 

51000000 

NA 

21000000 
68000 
64000 
2800 
2800 
NA 

14000 
23000000 

NA 
190000 

17000 

2700000 

110000 
NA 

34000000 

NA 

380 
660 

8000 
1280 
33 

5300 
4100 
5300 
NA 

9400 

5800 

2000 

40000 
150000 

43000 

21000000 

1800000 
6100 
3900 
720 
720 

12000 
880 

730000 
12000 
12000 

4400 

240000 

20000 
35000 

3100000 

NA 
METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

76000 
31 

0.39 
5400 
150 
37 
NA 

78000 
31 

0.43 
5500 
160 
39 
NA 

76000 
31 

0.39 
5500 
150 
39 
NA 

100000 
410 
1.6 

67000 
1900 
450 
NA 

100000 
410 
1.9 

72000 
2000 
510 
NA 

100000 
450 
1.8 

79000 
2200 
560 
NA 

50 
0.3 
10 

330 
1.1 
1.6 
NA 

76000 
31 

0.39 
5400 
150 
37 
NA 
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Table 4-3 Project Related DQOs for Soil Matrix (continued) 

Parameter 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
OTHER PARAMETERS 
PH 
SOIL CLASSIFICATION 

Notes: 
NA - No value available. 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

PH 
NA 

Region 9 
PRG RES 

210 
900 

3100 
23000 
400 
NA 

1800 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

NA 
NA 

Region 3 
RBC RES 

230 
1600 
3100 

23000 
NA 
NA 

1600 
NA 

1600 
NA 
390 
390 
NA 
5.5 
78 

23000 

NA 
NA 

Region 6 
SSL RES 

210 
900 

2900 
23000 
400 
NA 

3200 
23 

1600 
NA 
390 
390 
NA 
NA 
78 

23000 

NA 
NA 

Region 9 
PRG IND 

450 
1900 

41000 
100000 

800 
NA 

19000 
310 

20000 
NA 

5100 
5100 
NA 
67 

1000 
100000 

NA 
NA 

Region 3 
RBC IND 

3100 
20000 
41000 
310000 

NA 
NA 

20000 

20000 
NA 

5100 
5100 
NA 
72 

1000 
310000 

NA 
NA 

Region 6 
SSL IND 

450 
1900 

42000 
100000 

800 
NA 

35000 
340 

23000 
NA 

5700 
5700 
NA 
NA 

1100 
100000 

NA 
NA 

Eco 
Screening 

Values 

7.9 
13 
40 
NA 
16 
NA 
152 
0.1 
38 
NA 
0.5 
2 

NA 
. 1 
2 
50 

NA 
NA 

Most 
Strinijont 

Honlth 
Criteria 

210 
900 

2900 
23000 
400 
NA 

1600 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

NA 
NA 
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Table 4-4 Project Related DQOs for Water Matrix 

Parameter Units 
Rcg9 
PRG 
tap 

Reg3 
RBC 
tap 

Rog6 
SSL 
tap 

Fod 
DW 

MCL 

Fed 
DWHA 

Fod 
AWO 
cmc 

Fod 
AWQ 
ccc 

Eco 
SCR 

Criteria 

Most 
stringent 
Human 
Health 
Cuter in 

EXPLOSIVES | 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
Nitroglycerine 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine 
Pentaerythritol tetranitrate (PETN) 

ug/L 

H9/L 
ug/L 
M9/L 
M9/L 
Mg/L 
H9/L 
ug/L 
ug/L 
Mg/L 
ug/L 
Mg/L 
Mg/L 
ug/L 

ug/L 

Mg/L 

1100 
3.6 
2.2 
0.099 
0.099 
7.3 
0.049 
120 
7.3 
0.66 
0.61 
360 
3.4 
4.8 

1800 

NA 

1100 
3.7 
1.8 
0.098 
0.098 
7.3 
0.046 
120 
7.3 
0.62 
0.61 
150 
3.5 
4.8 

1800 

NA 

1100 
3.7 
2.2 
0.099 
0.099 
NA 
0.29 
120 
NA 
4 
0.61 
150 
3.4 
NA 

1800 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
1 
2 
5 
5 
NA 
NA 
NA 
NA 
NA 
2 
NA 
NA 
5 

400 

NA 

30 
110 
560 
0.11 
18500 
NA 
NA 
NA 
NA 
NA 
4000 
NA 
27000 
1700 

NA 

NA 

14 
30 
40 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
190 
NA 
27000 
200 

330 

NA 

11 
20 
100 
310 
81 
NA 
NA 
750 
NA 
1900 
360 
5800 
270 
138 

150 

85000 

14 
1 
1.8 
0.098 
0.098 
7.3 
0.046 
120 
7.3 
0.62 
0.61 
150 
3.4 
4.8 

330 

NA 
METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
M9/L 
M ^ L 

36000 
15 
0.045 
2600 
73 
18 
NA 
110 
730 
1500 

LJ37000 

15 
0.045 
2600 
73 
18 
NA 
110 
730 
1500 

37000 
15 
0.045 
2600 
73 
18 
NA 
110 
730 
1400 

50 
6 
10 
2000 
4 
5 
NA 
100 
NA 
1300 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
6 
0.14 
1000 
2.7 
2.2 
NA 
50 
3 
9 

50 
6 
0.045 
2000 
4 
5 
NA 
100 
730 
1300 
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Table 4-4 Project Related DQOs for Water Matrix (continued) 

i 

Parameter Units 
1 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
Mfl/L 
ug/L 
ug/L 
ug/L 

Reg9 Reg3 
PRG RBC 
tap tap 

11000 
NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
36 

11000 

11000 
NA 
NA 
730 
NA 
730 
NA 
180 
180 
NA 
2.6 
37 

11000 

Reg6 Fed 
SSL j DW 
tap ; MCL 

! 

11000 
15 
NA 

1700 
11 

730 
NA 
180 
180 
NA 
NA 
37 

11000 

300 
15 
NA 
50 
2 

NA 
NA 
50 
100 

20000 
2 

NA 
5000 

i 

p , Fed Fed ! Eco 

DWHA A W Q ' A W Q S C R 
u v v n M cmc ! ccc Criteria 

! 

NA 
NA 
NA 
300 
NA 
100 
NA 
NA 
100 
NA 
NA 
NA 

2000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
2.5 
NA 
NA 

0.77 
52 
NA 
5 

0.34 
NA 
2 
19 

120 

Most 
stringent 
Human 
Health 
Criteria 

300 
15 
NA 
50 
2 

100 
NA 
50 
100 

20000 
2 

36 
2000 

NA - Not Available 
Source: 

Resion IXPRGs. dtd 28 December 2004 

Resion III RBCs. dtd April 2005 
Resion VISSLs. dtd 21 December 2004 

Eco Screening' Value Sources: 
USEPA Eco SSLs 
San Francisco Regional Water Quality Board Surface Water Screening 

Values 
Los Alamos National Laboratory (LANL), ECORISK Database, 2004 

Los Alamos Nuclear Lab Screening Level 
USEPA Region III Freshwater Screening Benchmarks 

Talmage, et. al. 1999 
USEPA Region IVEco Screening Values 

USEPA Region V Ecological Data Quality Levels 
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SECTION 5 
SUMMARY 

5.1 Munitions constituents sampling, analysis, and evaluation of soil and surface 
water media were performed at the former Camp Butner. The sampling activity was conducted 
to enable identification of areas with strong potential for MC contamination, to determine MC 
concentrations at these locations, and to reduce the overall size of areas that would otherwise be 
classified as suspect for MC contamination. In accordance with the SOW and the WP, Parsons 
collected soil samples from 15 locations, a background sample, and a total of three surface water 
samples for laboratory chemical analyses and soil classification. 

5.2 Several metal constituents were detected above environmental comparison criteria 
in both soil and surface water media. Of these constituents, only lead was identified as a 
potential metal constituent from munitions used at the former Camp Butner. Other sources of 
lead detected in the soil medium may include natural occurrence, fertilizer application, defoliant 
application, gasoline, and exhaust from vehicular activity in the immediate or adjacent areas. 
Post WWII land use in the area primarily included agricultural use and would support potential 
sources identified above. Natural occurrence of metals in soil and the persistence of several 
metals in the soil-water media have been well documented in soil across the United States and 
only a comprehensive background sampling study can help ascertain if any potential impact from 
other sources. The occurrence of some metals (aluminum, arsenic, iron, and manganese) in both 
soil and water media suggests either migration of metal constituents from soil into the water 
medium or that suspended solids (for example, silt) are present in the surface water analyzed. 
Turbidity measurements made do not provide adequate support for suspended solids or particles 
in surface water. For this study, the compounded effect from other potential sources, makes it 
difficult to discern if there is any contribution from MCs at Camp Butner. 

5.3 In the soil medium, arsenic, iron, manganese, and vanadium were detected in soil 
above the MSHC. Arsenic was detected in all locations sampled above the MSHC. Iron was 
detected in three locations above the MSHC. Manganese and vanadium were detected separately 
in one sample location above the MSHC. Other metals (aluminum, chromium, copper, lead, 
manganese, selenium, vanadium, and zinc) were detected above the ESV. Arsenic, iron, and 
vanadium were detected above MSHC in the background sample and aluminum, chromium, 
lead, and manganese were detected above the ESV. The concentrations of metal constituents at 
several of the sampled locations were lower than results from the background sample. In 
particular, the soil background sample had the highest concentration of all the samples for 
arsenic, iron, and vanadium. The concentrations of metals in the background samples were 
above the mean for most of the metals. This may suggest that MEC is not the source of the high 
metal concentrations in the sample population and that impact to site soil from MEC use is not 
discernible. The results of analyses on sample MCS-Butner-S20, a duplicate of sample MCS-
Butner-Sl, are generally consistent with results of the original sample. 

5.4 In the surface water medium, aluminum, arsenic, iron, and manganese were 
detected at concentrations above the MSHC. Only arsenic concentration exceeded the ESV. On 
the basis of the sampling results obtained, for metals, impact from MEC use on surface water 
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quality is not discernible. The results of analyses on sample SW-10, a duplicate of sample SW-
01, are generally consistent with results of the original sample. 

5.5 A review of the results shows that one background sample would not suffice to 
adequately assess impact from MEC use for metals in soil in comparison to background 
conditions. Multiple background samples would be required to support a quantitative statistical 
and geochemical evaluation. 

5.6 Based on soil characteristics there was no discernible difference between the 
background soil sample and other samples collected. Site geology indicates the soil originated 
from crystalline and igneous rocks that have been weathered. Given the origin of the soil, a 
variety of metals may occur naturally and this would support the idea that some of the metals 
detected may be naturally occurring in soil at the site. 
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SECTION 6 
CONCLUSION 

Results of this study confirm that explosives analytes of munitions constituents at the 
former Camp Butner were not detected. In addition, perchlorate was not detected in soil. 
However, several metals were detected at concentrations above environmental comparison 
criteria in soil and surface water media. Sources of these metals may include natural occurrence, 
munitions, fertilizers, defoliant application, exhaust from vehicular activity, and other urban-
related activities. Of the metal constituents detected, only lead was identified as a potential 
constituent from munitions used at the former Camp Butner. Collection and use of limited 
number of background soil sample and the inability to collect background samples for surface 
water for this study, in some ways, limit the ability to effectively assess the potential impact of 
the areas investigated on soil and surface water media in particular, for metal constituents. 
Because only one background sample was collected, only a qualitative comparison could be 
performed between the study area and background sample. It is recommended that multiple 
background samples be collected for future investigations of similar study areas in order to 
support quantitative statistical evaluations and geochemical evaluations. Results and data 
provided in this report have been reviewed and determined to be acceptable. There were no 
findings in the data review that would prohibit use of the data compiled for its intended purpose. 
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SECTION 1 
INTRODUCTION 

1.1 PROJECT AUTHORIZATION 

Parsons received Contract No. W912DY-04-D-0005, Delivery Order No. 0004, from the 
United States Army Engineering and Support Center, Huntsville (USAESCH) to conduct 
munitions constituents (MC) sampling, analysis, and evaluation on World War (WW)I or WWII-
era Formerly Used Defense Sites (FUDS) (See Statement of Work [SOW] - Appendix A). 
Please note that the appendices referenced throughout this Munitions Constituent Sampling 
(MCS) Report are common to each MCS Report and are presented at the end of the volume 
containing the six MCS Reports. 

1.2 PURPOSE AND SCOPE 

1.2.1 The purpose of this task order (TO) is to collect, sample, analyze, and evaluate 
soil and surface water samples from six WWI or WWII-era FUDS to characterize the presence 
and concentration of MCs. The sampling work is being conducted to enable identification of 
areas with strong potential for MC contamination, to determine MC concentrations at these 
locations, and to reduce the overall size of areas that would otherwise be classified as suspect for 
MC contamination. The intended use is to aid in programmatic decision-making such as scoping 
MC studies at FUDS. 

1.2.2 The work plan (WP) (Parsons 2005) identifies the six sites where the work 
required under the TO was performed. It describes the goals, methods, and procedures used for 
sampling activities, chemical analysis, data analysis, and evaluation. 

1.2.3 The criteria used to evaluate results were provided in the SOW for this study and 
are some of the most commonly applied human health screening criteria, along with some 
potentially applied ecological criteria that were used to evaluate all the six FUDS on the same 
basis. USAESCH designed the study around the most likely worst-case regulatory standards 
likely to be applied to FUDS. The values provided in the SOW were based on this design. For 
soil, the most stringent criteria based on direct contact (residential or industrial land use) were 
selected from an analysis of Region III Risk Based Concentrations (RBCs), Region VI Soil 
Screening Levels (SSLs), and Region IX Preliminary Remediation Goals (PRGs). For surface 
water, the most stringent criteria were selected from an analysis of tap water criteria from 
Region III RBCs, Region IX PRGs, and Region VI SSLs; federal drinking water standards; and 
federal ambient water quality criteria. The Corps of Engineers Sacramento District (CESPK) 
provided some ecological criteria which were added as an additional benchmark. Where 
background levels for metals are available for the sites selected based on this study, the levels 
were used to evaluate the data and are part of the benchmark analysis. A detail listing of these 
criteria and how the most stringent human health criteria (MSHC) and ecological screening 
values (ESV) were derived is presented in Section 4 of this report. Discussions on comparison 
of results from analysis for explosives and metal constituents with screening criteria are provided 
in Section 2 of this report. 
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1.3 SITE LOCATIONS AND DESCRIPTIONS 

1.3.1 Former Conway Bombing and Gunnery Range (BGR) located in Conway, South 
Carolina, is one of the six FUDS selected for this study. The process leading to the selection of 
this site is described in the Field Investigation Plan, provided in Section 3 of the WP. 

1.3.2 The specific areas of concern are those with significant munitions and explosives 
of concern (MEC) attributes with strong potential for triggering munitions response actions. The 
MEC attributes from which the selection process is based are derived directly from operations 
involving the use or destruction of MEC and include the following: 

• Low Order Detonation / Exposed Explosives Locations - where ordnance detonation was 
incomplete and resulted in exposed explosives and where ordnance did not function 
(detonate) as designed. 

• Firing Points - areas with known heavy use as firing positions for projectiles. 

• Impact areas - areas with significant evidence of detonation (e.g., multiple bomb impact 
craters). 

• Ordnance Burn / Ordnance Detonation (OB/OD) locations - specific locations used for 
disposal of ordnance and hazardous explosives items, either by burning or detonation. 

• Blown-in-Place locations - locations at which MEC items that were not acceptable to 
move were destroyed. 

• Bomb target areas with known/confirmed heavy use of MEC. 

1.3.3 Of these, former Conway BGR was selected to meet requirements for an impact 
area and/or bomb target. The following sections provide a full description of the location and 
description of the former installation. Additional details on history, discussion of MECs used at 
this site, and physiographic and environmental conditions are included in the WP. 

1.4 SITE DESCRIPTION AND HISTORY 

1.4.1 The former Conway BGR, consisting of 55,854 acres, is located in Horry County, 
South Carolina, in the vicinity of Myrtle Beach (Figure 1-1, Attachment A of Section 3, in this 
report). The former Conway BGR contained Ranges II, III, IV, VII, XX, a moving target range, 
two turret ranges, a machine gun range, and a rifle range when the site was part of the Myrtle 
Beach General BGR. These ranges were used for a variety of bombing and air-to-ground 
gunnery purposes throughout WWII. The locations of the former ranges are shown in 
Figure 1-1, Section 3, Attachment A. Most of the former Conway BGR is now owned by private 
entities and is used mainly for timber harvesting, agricultural, residential, and recreational (e.g., 
golf courses) purposes. 

1.4.2 The former Conway BGR was used by the Army Air Corps and Air Force for air-
to-ground gunnery and bombing training during WWII. Depending on the time frame and 
documentation, the former Conway BGR was also referred to as the Myrtle Beach General BGR 
and Horry County Bombing Range. Prior to 1940, the former Conway BGR area was primarily 
privately owned and used mainly for timber harvest and farming. In 1941, the 112th 
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Observation Squadron set up support operations for a bombing and gunnery range in the Myrtle 
Beach area and later provided coastal defense for the area. The range was renamed Myrtle 
Beach Army Air Field (AAF) on November 8, 1943, and by this time comprised approximately 
100,000 acres of land. The Myrtle Beach AAF consisted of a cantonment area in Myrtle Beach, 
air-to-ground gunnery ranges in the Myrtle Beach area, a bombing and gunnery range in the 
Conway area (the former Conway BGR), a bombing and gunnery range in the Georgetown area, 
and crash and target boats at Murrells Inlet. 

1.4.3 Bombing and aerial gunnery missions took place frequently at Myrtle Beach 
AAF. Heavy use of the former Conway BGR continued until early 1946 when Myrtle Beach 
AAF was converted from wartime to peacetime training. During peacetime training, use of the 
former Conway BGR diminished greatly. Between January 16, 1945 and September 30, 1948, 
leases on approximately 1,923 acres were terminated. Myrtle Beach AAF was closed in 
November 1947, and on February 4,1948, the former Conway BGR was declared surplus to 
government needs. On June 22,1948, land owned by the government in fee (19,246 acres), was 
transferred to the War Assets Administration and eventually sold. By October 1948, leases on 
34,685 acres were terminated and the land was returned to International Paper Company. 

1.4.4 The area of interest (AOI) for this study is located in Range III. A list of previous 
uses for the range is presented in Table 1.1. 

Table 1.1 Specific Conway Bombing and Gunnery Range Use Conway 
Bombing and Gunnery Range Conway, South Carolina 

Range Range Type/Uso 
III • Practice Bombing 

• Rocket 
• 100-lb Practice Bomb, 2.25-inch Rocket 
• Demolition bombing, dive bombing, strafing, rocket firing, 

incendiary bombing 
• Practice, incendiary and general purpose bombing 
• High and medium altitude bombing, skip bombing, rocket firing 

1.4.5 For the purposes of evaluation, the former Conway BGR was divided into 12 AOI 
in the Archive Search Report (ASR) and served as the basis for recommendations for a follow on 
Engineering Evaluation/Cost Analysis (EE/CA) investigation. The AOIs identified for Range III 
were: 

• Area B: Range III Impact Zone; and 

• Area B-l: Range III Safety Zone; 

1.5 PREVIOUS INVESTIGATIONS 

1.5.1 In May 1991, Twin City Testing (TCT) Corporation, St. Louis, prepared a 
Preliminary Assessment (PA) of Ordnance Explosives (OE) at the former Conway BGR for 
USAESCH. The PA was conducted under the Defense Environmental Restoration Program 
(DERP) FUDS program for the Corps of Engineers Charleston District (CESAC). TCT 
concluded that OE potentially exists at the former Conway BGR, specifically at Ranges II, III, 
and IV. Because the site was used as a bombing and gunnery range by the Army Air Corps, an 
OE site investigation was recommended. In addition, the PA concluded there was an eligible 
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category of hazard under the DERP FUDS program. It recommended a high priority 
confirmation study at these ranges using visual and geophysical surveys. 

1.5.2 The U.S. Department of Transportation (USDOT) and South Carolina Department 
of Highways and Public Transportation in 1991 prepared a Final Environmental Impact 
Statement (EIS) for a proposed highway bypass, which runs from Highway 17 through the 
former Conway BGR to Highway 501. The EIS acknowledged the site was once used as a 
bombing range and that OE could possibly exist in the area. Additionally, the EIS predicted the 
impact of the bypass construction on rare and endangered species, land use, historic and 
archaeological sites and wetlands, as well as many other areas. 

1.5.3 In 1995, the U.S. Army Corps of Engineers (USACE), Rock Island District 
conducted an site investigation (SI) and ASR of the former Conway BGR (USACE 1995). The 
ASR concluded that the presence of ordnance was "confirmed" in Area A and Area C based on 
verifiable historical evidence and direct witness of ordnance items. The potential for ordnance in 
Areas A-l, B, B-l, C-l, D, D-l, E, and E-l was based on inference from records and indirect 
witness accounts. Areas F and G were not considered to have any unexploded ordnance 
(UXO)/OE based on a lack of "confirmed" or "potential" ordnance evidence. 

1.5.4 Parsons conducted site visits at the former Conway BGR on February 26 and 
February 27,1997. During this site visit, no OE or evidence of OE was reported at the former 
Conway BGR except at Range III (Area B), where several 0.50-caliber shell casings, bullets, and 
fragments of 4-lb incendiary bombs were noted at the ground surface. A practice 2.5-inch rocket 
was also discovered at the edge of the access dirt road at this site. 

1.5.5 An EE/CA was performed from 1999 to 2003 (Parsons 2003c). The EE/CA was 
based on recommendations from the ASR. 

1.5.6 A removal action, including construction support, was conducted as authorized by 
the USAESCH in 2000 (Parsons 2002b). The purpose of the Time Critical Removal; Action 
(TCRA) was to remove all OE (UXO and inert ordnance) within a 45-acre portion of the Impact 
Zone at Area B in Range III, an area currently under commercial development. The TCRA was 
implemented based on discovery of live OE during the EE/CA investigation and by the current 
property owner who is developing a portion of his property at Area B. 

1.6 MUNITIONS AND EXPLOSIVES OF CONCERN 

1.6.1 The MEC findings from the EE/CA and TCRA are consistent with bomb target 
areas with known/confirmed heavy use and impact areas, and formed the basis for selecting 
Area B in Range III as a candidate for this MC study. In addition, there was more evidence of 
heavy use of munitions explosives of concern (MEC) at Range III than at any of the other ranges 
at former Conway BGR. A variety of ordnance items were recovered during the EE/CA 
investigation at the former Conway BGR. These included munitions debris related to .50-caliber 
cartridges, 2.25-inch practice rockets, 4-lb incendiary bombs, 20-lb fragment bombs, and 100-lb 
practice bombs. However, MECs were only recovered at Range III; specifically, five MECs 
were recovered in the impact area, Area B in Range III. A detailed list of all anomalies and their 
associated intrusive recoveries is presented in the EE/CA (Parsons 2003c). 

1.6.2 Results from the TCRA (Parsons 2002b) effort in AreaB indicate over 
2,000 MEC items and 72,000 munitions debris items were recovered from 40 of the 45 acres 
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investigated. MEC items recovered primarily consisted of 4-lb incendiary bombs. Other MEC 
items recovered included 6-lb incendiary bombs, 2.25-inch rockets, 20-lb fragment bombs, 
5-inch high velocity aircraft rockets, 100-lb practice bombs, and a 250-lb bomb. MEC items 
included fuze components, M16 fuze bursters, M16 igniter, fuze M38/28 GA shotshell, and M28 
shotgun shell primer. Most of the MEC items were recovered from depths ranging from 2 to 
4 feet below ground surface (bgs). A list of the MEC recovered is provided in Table 1.2. 

Table 1-2 Types and Amount of MEC Discovered During TCRA in the Impact 
Area at Range III, Sector 1, Former Conway BGR(1) 

Ordnance 

1.1 in AA Projectile 

1001b. Practice Bomb 

20 lb Practice Frag Bomb 

4 lb. Incendiary Bomb 

5 in. Practice HVAR 
Warhead 
6 lb. Incendiary Bomb 

Miscellaneous 

M57 250 lb. (Old Style) 
HE Bomb 

No. of • 
Item Found Itpms Filloi" 

found 

Projectile 

Black Powder Charge 

Flash Tube 
Fuze 
Fuze Component 
Fuze w/ Live Shell 

Bomb 

Fuze 
Bomb 
Burster 
Burster End 
Fuze 
Fuze End 

Warhead 

Bomb 
Components 
Fuze Components 
28 gauge Shotgun 
Shell Primer 
M16 Fuze Burster 
M16 Igniter 
M16WP Igniter 
Fuze M38/28 GA 
Shotshell 

Bomb 

3 

2 

11 
12 
24 
2 

24 

4 
1,512 

35 
366 
36 
63 

49 

3 
2 
3 

1 

2 
1 
1 

1 

1 

Projectile 0.037lb Explosives D 
2-4 lb Black Powder, zinc oxide, 
smokeless gowder, 
54.2 lb B i l l , if HE filled. 

56.75 gm Black Powder, 2.7 lb 
TNT if HE filled 

Thermate, Cadmium, phosphorous 

7.54 TNT 
23.9-lb Propellant 
Thermate, Cadmium, Phosphorous 

Lead Azide, Tetryl 
Lead Styphnate 
Black Powder 

123-ibBHH 
1 MEC items on this list include types of items also discovered during the EE/CA investigation effort. 
2 Filler information provided for MEC items encountered. 

1.6.3 Geophysical results over the area specifically identified for the MC sampling 
activity indicate heavy concentration of anomalies at this portion of the site, suggesting high 
potential for presence of MEC and MCs in the soil in this area. 
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1.6.4 Area B is located in the south corner of the former Conway BGR (Figure 1.-1, 
Attachment A of Section 2). Specifically, it is located in the southeast corner of the Nixonville 
U.S. Geological Survey quadrangle in grid 3,738,000 N by 695,000 E. Several large craters, 
approximately 15 feet (ft) to 20 ft in diameter and 2 ft to 4 ft deep, were discovered in this area, 
indicating past demolition bombing. This area is thickly wooded and mostly uninhabited. 
Historically, the area was primarily used for timber harvesting. Currently, timber harvesting is 
limited to land preparation for development. International Paper Company and R.E. Goodson 
Construction Company own the largest parcels of land in this area. Currently, International 
Paper Company has been preparing several parcels of property for sale and for development of 
the new Carolina Forest Community. A large portion of the Goodson parcel (approximately 
60 acres) was recently used as a borrow source for fill materials for construction of the Carolina 
Bays Parkway, a local highway designed to relieve traffic congestion on Highway 501 and to 
encourage further development and growth of the surrounding areas. The remainder of the 
Goodson property is planned for multi-family residential development. In summary, current land 
use in Area B is forestry and community development. 

1.7 TOPOGRAPHY 

The site lies within the Lower Atlantic Coastal Plain physiographic province and the Pee 
Dee River Basin. The Lower Atlantic Coastal Plain Province is characterized by little to no 
relief in topography and flat lying Carolina Bays (swamps). Elevations range from nearly sea 
level to about 40 feet above sea level. The dominant physiographic features in Conway BGR are 
Long Bay, Lewis Ocean Bay, Little River Bay, and Cotton Patch Bay. Generally, the area is 
wooded with pine trees with thick underbrush. 

1.8 CLIMATE 

Horry County lies in an Atlantic coastal region where the climate is mainly influenced by 
the Atlantic Ocean. The average annual temperature is 63.5 degrees Fahrenheit (°F). In winter 
the average temperature is 47°F with an average daily minimum temperature of 35°F. In 
summer the average temperature is 79°F with an average daily maximum temperature of 89°F. 
Total annual precipitation for the area is approximately 51 inches, with about 60 percent of the 
rain falling between April and September. The wettest month of the year is July, followed by 
August and June. There is no measurable snowfall in 60 percent of the winter. The average 
relative humidity in mid afternoon is about 60 percent. The relative humidity is higher at night, 
and the average at dawn is about 80 percent. Sunshine is about 65 percent in summer and 
60 percent in winter. Prevailing winds are from the south-southwest. The highest average wind 
speed, 10 mph, is in summer. 

1.9 GEOLOGY/SOIL 

1.9.1 Geologic formations in the Conway BGR area consist of Upper Cretaceous, 
Tertiary, and Pleistocene deposits. The Upper Cretaceous Formations rest on the basement rock 
and consist of, in ascending order, the Middendorf Formation, the Black Creek Formation, and 
the Pee Dee Formation. The Middendorf Formation contains medium to coarse grain sand and 
thin layers of silty clay. The Black Creek formation consists of laminated dark gray clay 
interbedded with gray to white, fine to very fine glauconitic phosphatic and micaceous quartz 
sand. The Pee Dee Formation is composed of dark gray, fine, clayey sand with horizons of very 
loose, coarse, and shelly limestone or coquina. Tertiary Formations overlie the Pee Dee 
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Formation and consist of thin beds of fine clayey sand, fine calcareous sand, and coquina. The 
Socastee Formation, which is Pleistocene in age, outcrops throughout Conway BGR. The base 
of the formation consists of about 1 to 3 feet of reworked shells, fine gravel, coarse sand, and 
occasional woody pieces. The remainder of the formation consists of interbedded sands and 
clays, both of which are locally fossiliferous. 

1.9.2 The soil of Conway BGR primarily belongs to four soil associations: the Lynn 
Haven-Leon association, the Yauhannah-Ogeechee-Bladen association, the Pocomoke-Echaw-
Centenary association, and the Brookman-Bladen association. The area of interest for the MC 
sampling work is in the Pocomoke-Echaw-Centenary association which exists primarily in the 
southern half of the western third of Conway BGR, specifically in the Range III area. It consists 
of about 11 percent Pocomoke soil, 10 percent Echaw soil, 8 percent Centenary soil, and 
71 percent soil of minor extent. The association is characterized by very poorly drained and 
moderately well drained soil that has a loamy or sandy surface layer as well as a loamy or sandy 
subsoil found on nearly level areas. 

1.10 HYDROLOGY/SURFACE WATER 

1.10.1 Large quantities of groundwater occur in saturated sediments above basement 
rocks throughout Horry County. However, due to low hydraulic conductivity, many of the 
sediments do not readily yield water. Groundwater in the sand is available to wells, but it can 
tend to be heavily mineralized or contain high concentrations of certain ions. The Black Creek 
aquifer, which lies below the Pee Dee Formation, is the most important aquifer in Horry County. 
It consists of several lenses of sand ranging from 20 to 50 feet in thickness. Wells utilizing this 
aquifer area usually drilled between 250 and 600 feet bgs. 

1.10.2 Conway BGR lies within the Pee Dee River Basin which slopes southeasterward. 
Principal drainage within Horry County is provided by several rivers, including the Pee Dee, 
Little Pee Dee, Waccamaw, and the Intercoastal Waterway. Within the boundaries of Conway 
BGR, several Carolina Bays, or swamps, exist. Also, several small creeks that drain into larger 
rivers exist in Conway BGR. 

1.10.3 Surface water conditions occur in the form of lakes, ponds, creeks, rivers, and 
swamps throughout the former Conway BGR. 
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SECTION 2 
DISCUSSION 

2.1 SAMPLING EFFORT, ANALYTICAL RESULTS, AND EVALUATION 

2.1.1 Sampling Effort 

2.1.1.1 The sampling effort was accomplished by a project team with extensive project 
planning and sampling experience. Working in unison with USAESCH, Parsons developed a 
WP that provided a working approach designed to ensure the objectives of this study are met. 
Right-of-entry (ROE) request was made to the property owner by the CESAC District. This 
effort took a while to accomplish because ongoing litigation on the property impacted the overall 
project schedule. The ROE was granted in August 2005. To accomplish the objectives and to 
ensure accuracy and precision of the sampling and data collection effort, Parsons staff performed 
the field sampling work. Parsons retained the services of Severn Trent Laboratories (STL) to 
perform chemical analysis on samples collected as the primary lab. Environmental Chemical 
Branch Laboratories (ECBL), Omaha, is the secondary lab which performed analyses with QA 
split samples. 

2.1.1.2 On August 29, 2005 Parsons sampling crew, composed of a UXO escort, a field 
team leader, and the Project Manager arrived at Range III, Conway BGR. The team was met by 
Mr. Mahir Mehta (Project Manager) from South Carolina Department of Health and 
Environmental Conservation (SCDHEC). A UXO contractor (Advent, Inc.) conducting MEC 
clearance on International Paper's property was stationed on the access road leading into 
Range III. Members of the Parsons crew met the team leader and discussed the sampling 
schedule to ensure coordination of intrusive operation with the sampling effort. A safety briefing 
was conducted prior to the field work to familiarize the team with safety issues and potential 
hazards at the site. Parsons staff then inspected and tested the Schonstedt and global positioning 
system (GPS) Pro XRS® equipment. The UXO technician conducted a surface access survey 
and a sub surface survey for anomalies before any type of activities commenced in the work 
area, including foot and vehicular traffic. Several munitions debris were observed on the ground 
surface. Parsons team members then performed reconnaissance of the areas designated for 
sampling. When on foot, anomaly avoidance was performed enroute to each location and during 
egress from each area inspected. Plastic flags were placed at each location and along paths 
leading to each location to use as guide. 

2.1.1.3 On August 30,2005, the team returned to the site to complete reacquisition work 
and begin sample collection. Daily functional tests were performed for the Schonstedt and the 
GPS instrument. Anomaly avoidance was performed to access each location. During attempts to 
reacquire the sampling coordinates designated in the WP, the team noted an error in the locations 
specified in the WP and promptly coordinated changes with the office to generate new 
coordinates for sampling locations. The ground truthing of soil sampling locations focused 
mainly on relocating sampling points to where bomb impact craters were located. Several of 
these impact craters were large, with an average size of approximately 20-ft diameter and 4-ft 
depth. A plastic flag was placed at each intended sampling location. The sampling locations 
occurred randomly over a 5-acre tract of land within the impact area at Range III, specifically 
within the boundary of the intended lake area that was not cleared during the TCRA. 
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2.1.1.4 Soil samples were collected on August 30, 2005 at 15 sampling locations and at a 
presumed background location (outside the safety zone to Range III) (Figure 2-1, Attachment A 
of Section 3). As indicated previously, other than the background sample location, specific 
sampling locations were strategically placed in bomb impact craters. Anomaly avoidance was 
performed to gain access to each location and to confirm that the area to be sampled was void of 
anomalies and safe to dig. Nearly all the impact craters sampled contained munitions debris and 
cultural debris from targets. Sampling personnel wore clean disposable nitrile gloves to collect 
samples at each sampling location. Consistent with the procedure outlined in the WP, a 2-ft grid 
was placed over each sampling location and soil was collected from the corners of the grid using 
a stainless steel scoop from a depth of 0 to 6 inches bgs and then transferred into a stainless steel 
bowl. The soil was then thoroughly homogenized and using the cut and quartering technique, 
filled into sample containers. Of significant importance was the fact that a layer of dead 
vegetation (mainly pine needles) from 2 to 3 inches thick was encountered at each sampling 
location before reaching top.soil. The upper portion of this dead vegetation was removed before 
collecting soil sample from each location. The sample containers were labeled, sealed, and 
placed on ice in a cooler. To meet quality assurance/quality control (QA/QC) sampling 
requirements, sample MCS-Conway-S15 was collected as a duplicate of sample MCS-Conway-
S04. Sample MCS-Conway-S09 was designated for matrix spike/matrix spike duplicate 
(MS/MSD). A QA split sample was also collected on sample MCS-Conway-S04. Each soil 
sampling location was then restored by backfilling each hole with the unused soil removed from 
the hole to return the site to its original condition to the extent possible. 

2.1.1.5 Surface water samples were collected from the man-made lake at locations most 
likely to receive runoff from the impact area and only in proximity to areas where contamination 
was most expected. The location of choice had minimal flow and/or disturbance to enable 
collection of samples free of suspended materials. At each sampling location, the sampler wore 
a pair of clean disposable nitrile gloves to collecting each sample. The samples were collected 
starting from downstream location to upstream location. Sample SW-04 was collected from an 
area believed to be upstream of the lake. Three samples (MCS-Conway-SWOl, MCS-Conway-
SW02, and MCS-Conway-SW03) were collected from other locations down/midstream. From 
close observation in the field, a few of the bomb impact craters contained water. A field decision 
was made to collect a fifth surface water sample from one (MCS-Conway-SW05) to explore the 
possibility of MEC contamination at the source. Notably, soil sample MCS-Conway-S13 was 
also collected from this impact crater. Prior to collecting the sample at each location, the field 
chemical/physical parameters (conductivity, pH, temperature, and turbidity) measurements were 
made using a HORIBA combination equipment that displayed a read out of these data. The 
surface water samples were collected at each location using a clean disposable beaker. The 
beaker was then used to fill the sample containers. To meet QA/QC sampling requirements, 
sample MCS-Conway-SW06 was collected as a field duplicate of sample MCS-Conway-SWOl. 
Sample MCS-Conway-SW04 was designated for MS/MSD. A QA split sample was also 
collected on sample MCS-Conway-SWOl. The sample containers were labeled, sealed, and 
placed on ice. 

2.1.1.6 Each of the soil sample and surface water sample locations were acquired with a 
Pro XRS® GPS equipment unit and recorded in the log book. The locations where these samples 
were collected, and the identity of each sample is depicted in Figure 2-1 and Figure 2-2, 
Attachment A of Section 3. 
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2.1.1.7 The soil sample containers and surface water containers were packed in separate 
coolers and preserved with ice. A temperature blank was put in each cooler. Chain-of-custody 
(COC) records were then prepared to accompany the shipment to the two laboratories. 
Consistent with requirements of the SOW and WP, analyses requested on the COC included 
Explosives (SW8321A), Target Analytes List (TAL) Metals (SW6010B, SW6020, SW7470A, 
and SW7471A), pH (SW9045C), hardness (EPA 130.2), and Soil Classification (ASTM D2487). 
The COC was then inserted into a plastic zip-loc bag and placed in the cooler. A list of the 
analytical parameters, methods for analyses, and who performed the analyses is provided in 
Table 2-1. A summary of the samples collected (including QA/QC samples) is presented in 
Table 2-2. The coolers containing the samples were sent by Federal Express for next day 
delivery to STL Laboratories in Denver, Colorado. The QA split samples were sent to the 
USACE laboratory - ECBL. A Daily Quality Control Report (DQCR) was prepared and 
submitted to USAESCH and the District point of contact (POC) for the field activities of 
August 29 and August 30, 2005, respectively. 

2.1.2 Analytical Results 

2.1.2.1 The laboratory analytical results for samples collected are presented in Tables 2-3 
and 2-4. Table 2-5 provides basic statistical attributes on the results for the sample population. 
The results exceeding comparison criteria are also incorporated in Figures 2-1 and 2-3, 
Attachment A of Section 3. 

2.1.2.2 Soil - The laboratory chemical analytical results for soil, specifically, results of 
constituents exceeding comparison criteria, are provided in Table 2-3 and are also incorporated 
in Figure 2-1, Attachment A of Section 3: The required method detection limit (MDL), reporting 
limit (RL), Laboratory NELAP (National Environmental Laboratory Accreditation Program) 
Certifications, and preparation documentation for explosives samples are included in Appendix E 
of the sampling and analysis plan (SAP) (Parsons 2005). At the former Conway BGR, only 
arsenic was detected in soil above the MSHC. This was evident at six of the 15 locations 
sampled. Other metals (aluminum, antimony, cadmium, chromium, lead, mercury, selenium, 
vanadium, and zinc) were detected above the ESV. No metals were detected above MSHC in the 
background sample, but aluminum, mercury, and vanadium were detected above the respective 
ESV. The concentrations of metal constituents at several of the sampled locations were higher 
than results from the background sample. 

2.1.2.3 Surface Water - In the surface water medium, aluminum, arsenic, iron, and 
manganese were detected at concentrations above the MSHC. Arsenic, cobalt, lead, and nickel 
exceeded the ESV. Results of the sample collected from the upstream location was higher for 
most of the metal constituents and therefore was not truly indicative of the upstream location or 
may indicate that potential sources of metals exist in the vicinity of that location. Notably, the 
upstream sampling location was just outside the limit of the area designated as the impact zone to 
Range III. 
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Table 2-1 List of Analytical Parameters and Methods and Primary Lab 

Parameter 

EXPLOSIVES 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
2,4,6-Trinitrotoluene 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amiho-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoiuene 
4-Nitrotoiuene 
Nitrobenzene 
Nitroglycerin 
Methyl-2,4,6-trinitrophenyinitramine 
Pentaerythritol Tetranitrate 
TAL METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
OTHER ANALYSES 
PH 
USCS Soil Classification 
Hardness 

Method 

SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 

SW6010B 
SW6020 
SW6020 
SW6020 
SW6020 
SW6020 

SW6010B 
SW6020 
SW6020 
SW6020 

SW6010B 
SW6020 

SW6010B 
SW6020 

7470A/7471A 
SW6020 

SW6010B 
SW6020 
SW6020 

SW6010B 
SW6020 
SW6020 
SW6020 

SW9045C 
ASTM D2487 

EPA 130.2 

I 
Primary Lab |! 

STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 

STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 

STL Denver 
STL Burlington 

STL Denver 

2.1.2.4 Field Duplicate - Discussion of results of QC samples (field duplicate, MS/MSD, 
etc.) for all parameters in the sampled media and their evaluation are presented in the data 
validation report provided in Attachment G - Documentation- of Section 3. With regard to 
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precision, the field duplicate results compare well with the parent samples and were all within 
acceptance criteria (70% Relative Percent Difference [RPD] for soil and 40% RPD for water) 
except for iron and aluminum in surface water. 

Table 2-2 Summary of Sampling Effort 

Sample ID Media 

MCS-Conway-S01 

MCS-Conway-S02 

MCS-Conway-S03 

MCS-Conway-S04 

MCS-Conway-S04 

MCS-Conway-S15 

MCS-Conway-S05 

MCS-Conway-S06 

MCS-Conway-S07 

MCS-Conway-S08 

MCS-Conway-S09 

MCS-Conway-S10 

MCS-Conway-S11 

MCS-Conway-S12 

MCS-Conway-S13 

MCS-Conway-S14 

MCS-Conway-SBG 

MCS-Conway-SW01 

MCS-Conway-SW01 

MCS-Conway-SW02 

MCS-Conway-SW03 

MCS-Conway-SW04 

MCS-Conway-SW05 

MCS-Conway-SW06 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Time 

0847 

0901 

0910 

0920 

0920 

0922 

0932 

0957 

1009 

1012 

1047 

1055 

1103 

1110 

1132 

1138 

1518 

1217 

1217 

1310 

1246 

1332 

1232 

1217 

Analysis 

Metals, Explosives, Soil Class, pH 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives, Soil Class, pH 

Metals, Explosives, pH 

Metals, Explosives, pH 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives, Soil Class, pH 

Metals, Explosives, Soil Class, pH 

Metals, Explosives, Soil Class, pH 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives, Hardness 

Metals, Explosives, Hardness 

Metals, Explosives, Hardness 

Metals, Explosives, Hardness 

Metals, Explosives, Hardness 

Metals, Explosives, Hardness 

Metals, Explosives, Hardness 

Shipment 
DatP 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

08/30/2005 

Lab 

STL 

STL 

STL 

STL 

ECBL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

ECBL 

STL 

STL 

STL 

STL 

STL 

Comments 

QA Split 

FDofS04 
Sample 

Background 
Sample 

QA Split 

MS/MSD 

FDofSWOI 

2.1.3 Evaluation 

2.1.3.1 Evaluation of the results reveals primary MC parameters (explosives) were 
not detected in the environmental media (soil and surface water). However, metal constituents 
typical of secondary MC parameters were detected. The absence of explosives constituents in 
the sampled media suggest the constituents may have been expended and consumed at time of 
detonation and/or, if present, have attenuated over time to nondetectable levels. Based on site 
history, Range III was used for only a few years and a significant amount of time has elapsed 
since its use. 

2.1.3.2 Explosives are classified as "primary" or "secondary." Analyses conducted for 
this study only includes secondary explosives and their production impurities or decomposition by
products. Secondary explosives are used in much greater quantities in munitions than primary 
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explosives, and are known to be more prevalent at military installations (USEPA2006). 
Trinitrotoluene (TNT) and hexahydro-l,3,5-trinitro-l,3,5-triazine (RDX) constitute the largest 
quantity of secondary explosives used in military applications because they are major ingredients 
in nearly every munition formulation. TNT often contains impurities, such as 2,4-DNT and other 
isomers of dinitrotoluene and trinitrotoluene, and is susceptible to photo and microbial degradation 
from which other transformation products have been confirmed. Octahydro-l,3,5,7-tetranitro-
1,3,5,7-tetrazocine (HMX) is the major impurity in RDX. Solubility of explosives varies widely; 
for example, from 2 milligram per liter (mg/L) pentaerythritol tetranitrate (PETN) to 10,000 mg/L 
ammonium picrate (AP). Therefore, it is expected that explosives would migrate as dissolved 
constituents in water variably. Of TNT, RDX, and HMX, HMX has the lower water solubility 
(5 mg/L). Three main categories of organic energetic materials (explosives) have been identified: 
nitroaromatics, nitramines, and nitrate esters. Nitroaromatic compounds include TNT, picric 
acid/AP, tetryl, and 2,4-DNT, and impurities or photochemical or microbiological transformation 
products, including 1,3,5-trinitrobenzene (TNB), 1,3-dinitrobenzene (DNB), 2,6-dinitrotoluene 
(2,6-DNT), 2-amino-4,6-dinitrotoluene (2ADNT), 4-amino-2-6-dinitrotoluene (4ADNT), and other 
isomers of TNT and DNT. Major nitramine compounds include RDX and HMX. Tetryl is 
classified as both nitroaromatic and nitramine. Nitrate esters commonly used include 
nitrocellulose (NC), nitroglycerine (NG), notroguanidine (NQ), and PETN. The stability of 
explosives in soil is reported in half-life (in days) of the compound once it has reached equilibrium 
between soil surfaces and pore water (USEPA 2006). The half-life of nitramines is generally in 
hundreds of days; however, nitroaromatics and nitrate esters have a much shorter half-life. In 
general, explosives are solids at ambient temperatures and usually dispersed as particles with 
different sizes and shapes that slowly dissolve in precipitation. This occurs because they are 
sparingly soluble and are wetted on periodic basis. Studies have demonstrated that the distribution 
of energetic compounds in soil is extremely heterogeneous and that these compounds are only 
transported through soil after they are dissolved in water. Explosive contamination would most 
likely occur on or near the soil surface, unless the soil has been disturbed. The heterogeneity of 
explosives in soil is a strong potential for sampling error when discrete samples are used to 
estimate mean concentration within geographic grids (Jenkins, et al. 1997; 1999). However, due to 
similarity of results for explosives at the six FUDS investigated under this study, it is not certain 
that a different sampling approach would have yielded different results (for example, detection of 
explosives in areas of concern at the former Conway BGR in Conway, South Carolina). 

2.1.3.3 Several metal constituents were detected above environmental comparison 
criteria in both soil and surface water media. Of these constituents, only lead, zinc, cadmium, 
and mercury were identified as potential constituents from munitions used at former Conway 
BGR. Other sources of lead detected in both soil and surface water media may include natural 
occurrence, fertilizer application, defoliant application, gasoline, and exhaust from vehicular 
activity in the immediate or adjacent areas. Notably, post WWII land use in the area primarily 
included planting and harvesting of timber (pine trees) and agricultural use. Heavy equipments 
were used to support planting and harvesting activities. Zinc, cadmium, and mercury are also 
natural occurring elements and vary widely in concentrations in soil. Zinc is an essential trace 
element for all living organisms. Other than MEC and natural occurrence, potential sources of zinc 
and cadmium in this area would include metal alloys, metal plating, galvanized materials 
(potentially from agricultural and military support equipment, targets, etc., used on the range), 
fertilizers, and fungicides as related to agricultural use. Notably, cadmium is a filler constituent in 
the incendiary bombs that were encountered and recovered at relatively large quantities during the 
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TCRA effort in the impact area at Range III. Although mercury is naturally occurring, other 
potential sources aside from munitions are difficult to relate to the site. In general, natural 
occurrence of metals in soil and the persistence of several metals in the soil-water media have been 
well-documented across the United States. On a site by site basis, only a comprehensive 
background sampling study can help ascertain if any potential impact from other sources. For this 
study, the compounded effect from other potential sources and limited background data makes it 
difficult to discern if there is any contribution from MCs at Conway. 

2.1.3.4 The occurrence of some metals (aluminum, arsenic, and lead) in both soil and 
water media suggests either migration of metal constituents from soil into the water medium or that 
suspended solids (for example, silt) are present in the surface water analyzed. Turbidity 
measurements obtained are not consistent to support or refute this suggestion. The topography at 
Conway BGR is relatively flat and the soil is mostly poorly graded silty sand that is poorly to 
moderately drained; however, the water table is relatively at shallow depth (approximately 4 ft 
bgs). During the wet period in the year or flooding conditions, the water table has occurred at 
ground surface. The soil type (silty sand) is not inhibitive of migration of metal constituents. 
However, the relatively low hydraulic gradient in the study area does not support rapid migration 
of contaminants; therefore, where present this could persist in the soil or water medium for a 
longer period of time. Samples collected at the site were obtained from soil with similar 
characteristics and association therefore, there were no reasons to expect significant difference in 
composition and natural occurrence of metal constituents. Based on geology of the former 
Conway BGR area, site soil is derived in part from sedimentary carbonaceous rocks that have been 
weathered. The upper portion of topsoil in the area investigated consists mostly of peat which 
formed under wet, reducing conditions where microbial destruction of humus is retarded. Based 
on the origin of the soil, a variety of metals may occur naturally in the fossils and shells. Mobility 
of metals is strongly influenced by pH. The soil pH values vary from 3.9J to 4.9J and are in fairly 
good comparison to pH measurements from the samples obtained from the surface water medium 
(3.36 to 5.55). High concentrations of dissolved organic acid lower pH and could be the cause of 
the pH values observed. This is typical of coastal areas that reflect local recharge which may be 
acidic due to organic or carbonic acid. 

2.1.3.5 Because only one background soil sample was collected, only a qualitative 
comparison could be performed between the study area and the background sample. 
Concentrations of most metal constituents in the background sample are below the mean of the 
sample population. This could support that MEC may be the cause of some of the high metals in 
the sample population, despite the potential for natural occurrence. If this is the case, it can be 
concluded that impact to site soil from MEC use (as concerns metals) is fairly discernible. 
However, further evaluation of additional background data from more than one sample would 
provide more credence and enable a more detailed quantitative statistical and geochemical 
evaluation of the results. Background surface water samples were not collected at this site; instead, 
a sample was collected at a location upstream of the man-made lake located in the center of the 
impact area in Range III for analyses and comparison of results. On the basis of the sampling 
results obtained, for metals, impact from MEC use on surface water quality is not discernible 
because 1) lack of consistency in significant difference in concentrations of metals between 
upstream and downstream sample locations (notably, some metal concentrations were actually 
higher in the sample collected upstream); 2) a background sample could not be obtained; and 3) 
identification of other potential sources of metals in the study area. 
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TABLE 2-3 
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED FROM MCS-CONWAY SITE ON AUGUST 30, 2005 

1 1 
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. I N I I R O T O I U C N F 

4 - A M l N O - 2 . 6 - D I N r r R O T 0 1 . U E N E 

4 + f l T R O T O L U E N E 

H E X A H Y D R 0 1 , 3 , 5 - T R I N | T R O - 1 , 3 , S . T R I A Z | N E 

NlT I i HI r i v . ' . : ' • . , \ r , ' i ; i 

N I I H O B E N / L N F 

N I I R O G L V C E R I N E 

Oc"ahydro-1.3.5.7-lelrarirlro-l ,3.S,7-letraKicine 

Pentaen/Uiritol Tetranitrate ( P E T N ) 

M . U I S - S W 6 0 I 0 B / 6 0 2 0 / 7 4 7 1 A 

A l . U M I N ' 

A M H O N Y 

A R S E N I C 

BMW M 

B L R Y U I U M 

QUIMUM 

CALCIUM 

C H R O M I U M 

C O B A L 1 

C O P P E R 

I R O N 

L E A D 

M A G N E S I U M 

I.'-',:. . / • ' . : 

M E R C U R Y 

N I C K H 

P O T A S S I U M 

S E L E N I U M 

S I L V E R 

S O D I U M 

T H A L L I U M 

V A N A D I U M 

ZINC 

Other P a r a m e t e r s 

p H 
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TABLE 2-4 
SUMMARY OF VALIDATEO ANALYTICAL RESULTS FOR AQUEOUS SAMPLES COLLECTED FROM FORMER 

CONWAY BGR ON AUGUST 30. 2005 

S A M P L E ID : 

D A T E S A M P L E D : 

S A M P L E T Y P E : 

Un i ts 

ECO 

SCR 

VAL 

E x p l o s i v e s - S W 8 3 2 1 A 

MCS-CONWAY-
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0 8 / 3 0 / 0 5 
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1 . 3 - O I N I T R O B E N Z E N E ug/L 20 1 
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; A M I N O 4 . 6 - D I N I T R O T O L U E N E 

2 - N I T R O T O L U E N E 

3 - N I T R O T O L U E N E 

4 - A M I N O - 2 , 6 - D I N I T R O T O L U E N E 
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MANGANESE 

MERCURY 

NtCKB 
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TABLE 2-5 
SUMMARY OF COMPARISON OF CRITERIA AND BACKGROUND DATA TO SAMPLE POPULATION PARAMETERS - SOIL AND AQUEOUS SAMPLES DATA - FORMER CONWAY BGR 

SOIL DATA 

Explosives-SW8321A 

Metals - SW601 OB/6020/7471 A 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

NOTES: 

USEPA Eco SSLS 

2 USEPA Region IV Eco Screening Values 

3 The Most Stingent Health Criteria is the lowest value 

NA - No value available. 'Sample Type: BKG -Backgro 
ND- Not detected above adjusted project reporting limi 
U - Analyte was analyzed for but not detected above th 
UJ - Analyte not detected, reported PRL may be inacci 
J - Analyte detected, estimated concentration. 
Detections are bolded. 
Detections exceeding the health criteria are shown sha 

Unite 

Eco 
Screening 

Values 

MOST 
STRINGENT 

HEALTH 

CRITERIA3 

MCS-CONWAY-

S-BG BKG 
SOIL* 

mg/kg 31 0.22 

mg/kg 

mg/kg 

10 

330 

mg/kg 1.1 

2 0.39 0.21 
i 

2 

mgkg ^ | 

mg/kg NA 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

13 

40 

NA 

1 

? 

mg/kg 

mg/kg NA 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

152 1 

5400 1.7 

150 

37 

NA 

210 

900 

2900 

23000 

400 

NA 

1600 

0.11 

0.11 

77 

1.3 

0.047 

0.31 

420 

3.4 

65 

2.1 

Mean Median 

U 0.08 0.06 

J 0.52 0.29 

U 

U 

38.8 

0.08 

1.47 

89 

11.0 

0.05 

0.31 

46 

__M 5.5 
J 0.26 

11.07 

1501 

14.2 

117 

5.0 
? i 23 0.10 

38 ' 1600 

NA 

mg/kg 

mg/kg 

mg/kg 

ng/kg 

ng/kg 

ng/kg 

from varic 

und Sam-
(PRL). 

e adjuste 
rate or irr 

ded and fc 

2.0 

NA 

1.0 

2 

2 

NA 

390 

390 

NA 

5.2 

0.38 

66 

0.089 

0.13 

J 

2.0 

122 

0.12 

5.70 

950 

6.8 

63 

3.2 

0.04 

0.8 

110 

J 0.40 

U 
540 U 

0.05 

265 

0.0089 J 0 024 

78 

23000 1.3 

0.05 

265 

0.014 

Min Max 
5 9 0 l 

0.011 
0.07 

3.9 

0.02 

1.40 

130 

0.23 

o.o2j m 
15.0 250 

o.gB 
0.01 

1.50 

0.83 

32 

27o| 5500 

\AM 
14 

0.9 

360 

13.0 

0.011 
0.3 
35 

6.4 

300 

Explosives - SW8321A 

Metals - SW6010B/6020/7471A 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

0.07B 
0.04 

180 

0.004 

, 0 

0.06 

350 

0.069 

30.0 1.?B 

us DQOs (Human Health Screening Values for residential and industrial) tor soil matrix. 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 
VANADIUM 

ZINC 

NOTES: 

Units 

ug/L 

ug/L 

AQUEOUS DATA 

ECO 
SCR 
VAL 

NA 

6 

Most 
Stringent 

Health 

Criteria11 

Mean Median Min Max 
50 2938.3 2150.0 790.0 7000.0 

1 6.0 ND* 

ug/L 1 0.045 

M9/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

1000 

2.7 

2.2 

NA 

50 

9.0 

NA 

2000 52.67 J 41 
4 
5 

NA 

0.36 

0.30 

36467 

0.32 

0.31 

45000 

100 2.68 2.5 

16 

0.14 

0.04 

9800 

1.3 

130 

0.66 

0.48 

54000 

4.4 
1 730 °-17P 

1300 1.841 1 - 35 [_ ° ' 6 2 5 4 ° 
300 1587 1210 210 4600 

ug/L | 15 1.47 

ug/L 

ug/L 

ug/L 

M^L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

NA 

NA 

0.77 

NA 

5.0 

0.34 

NA 

2.0 

19 

120 

NA 2417, 2850 

50 128.33 

2 

100 

NA 

50 

100 

20000 

2 

36 

2000 

' San Francisco Regional Water Quality Control Board Surface Water Screening Values 

2 The Most Stringent Health Criteria is the lowest value from various [ 

mg/L - micrograms per liter 

3QC 

28.59 

910 
0.44 

0.03 

5533 

0.22 

1.66 

44.98 

0 . 3 7 | 

1300 

125 20 

3000 

190 

ND' 
27.5 

830 
0.4 

0.028 

5950 

0.215 

1.68 

41.5 

0 . 9 5 | 

710 

0.35 

0.014 

3200 

0.2 

0.29 

6.9 

1200 

0.57 

0.047 

7500 

0.23 

3.10 

100 

s for Human Health Screening Valurs for surface water/groundwater. 

lie. 

ND-- No data acceptable to compute the statistical parameters (values being U or UJ ) 
i project reporting limit (PRL). 
precise. 

olded. 

The first two columns of the table indicate the comparison criteria for the project. All results higher than the values in the ECO SCR VAL column are highlighted in Blue. All results higher than the values in the Most Stringent Health Criteria column are highlighted in Yellow. In the event results are higher than the values in both columns, 
those results are highlighted in the color of the column containing the higher value. 
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SECTION 3 
DOCUMENTATION 

3.1 GENERAL 

Documentation for specific field and laboratory activities, submittals and deliverables, 
including maps/figures, field reports and logs, laboratory data validation, and reports are 
provided or referenced in this section. 

3.1.1 Maps and Figures 

Site specific maps/figures depicting the location of the study area and specific sampling 
locations are presented in Attachment A. 

3.1.2 Daily Quality Control Reports 

During the sampling activities, DQCRs were prepared, dated, and signed by the project 
Site Manager and sent daily to the USAESCH project manager (PM) and USAESCH Project 
Technical Manager. The DQCRs included weather information at the time of sampling, 
identification of all field and control samples taken, status of each sample, any necessary 
departures from the SAP, any problems encountered, and instructions from Government 
personnel. Any deviations that may affect data quality objectives (DQO) were conveyed to the 
USAESCH immediately (see Attachment B for the two DQCRs). 

3.1.3 General Information Log 

On a daily basis records of each sampling activity performed were recorded in the field log 
book. Copies of the field log are provided in Attachment C in this section of the report. 

3.1.4 Safety Log 

The safety log for this sampling effort included records indicating each field team member 
read the Accident Prevention Plan and participated in safety briefings. Copies of the safety 
briefings are included in Attachment D in this section of the report. 

3.1.5 Photographic Records 

Photographs of each sampling location were recorded. These photographs are provided in 
Attachment E in this section of the report. 

3.1.6 Sample Labels 

Prior to sample collection, sample label information was completed, except time of 
collection, and the label was placed on the appropriate bottle. After the sample was collected, 
collection time was entered and the sample label was covered with clear tape. Each bottle 
shipped to the laboratory for analysis had a sample label containing, at a minimum, the following 
information: 

• Site Name; 

• Site Location; 

• Sample number designation; 

• Date and time of sample collection; 

W912DY-04-D-0005, Delivery Order 0004 
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• Analysis required; 

• Preservation; and 

• Name of sampler. 

3.1.7 Chain of Custody Records 

A COC record accompanied the sample containers from where samples are collected, 
contained, preserved, and then shipped to the laboratory. Chain of custody forms were 
completed in the field to specifically indicate, who (name of personnel, organization, and 
address) collected the samples, number of sample containers, type of analysis required for each 
sample, sampled medium, date and time of sample collection, and date relinquished. Chain of 
custody was prepared and placed in each cooler containing samples sent to the STL Denver and 
ECBL. Copies of the COC used are included in Attachment F of this section of the report. 

3.1.8 Laboratory Data/Documents 

Laboratory results were assessed for compliance with required precision, accuracy, 
completeness and sensitivity. Field QC results were also evaluated for compliance with required 
precision, accuracy, and representativeness. The Data Validation Report for this effort is 
provided in Attachment G of this section of the report. The following data and documents were 
reviewed: 

• Method calibration limits; 

• Method blanks; 

• Laboratory-established MDLs; 

• Analytical batch control records including spike recoveries and spike duplicate results; 

• Surrogate standard recoveries, where/if applicable; 

• Confirmation mass spectra for explosives, when detected 

• Instrument calibration curve, initial calibration, and continuing calibration verification; 

• Instrument print-outs; 

• Results of parent and respective field duplicate samples; 

• Corrective actions, when needed; 

• Formulas used for analyte quantitation; and 

• Calculations supporting analyte quantitation. 
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DAILY CONTRACTOR QUALITY CONTROL REPORT 

Contract Number: W912DY-04-D-0005 

Delivery Order 0004 
Number: 

Project Name: Munitions Constituents Sampling, Analysis, and Evaluation of 
Formerly Used Defense Sites 

Project Number: 744205 

Site Location: Former Conway Bombing & Gunnery Range, Conway, South 
Carolina 

Date: 29 August, 2005 

Weather: Sunny, 90's °F. 

Activities Conducted: Site mobilization, UXO anomaly avoidance, sample location 
acquisition 

Work Performed: Met with South Carolina Department of Health and Environmental 
Conservation, Mr. Mihir Mehta and Site Safety for Advent, Mr. Jan . Had a site-specific 
health and safety briefing at the site and documented in the field logbook. Discussed work 
planned for the day then proceeded to the site to acquire some site locations. Equipment 
[Schonstedt and GPS unit) calibration was performed. Anomaly avoidance was performed to 
navigate to each designated sampling location. Using the list of coordinates provided in the Work 
Plan, Parsons field sampling team acquired some locations and ground truthing of those 
locations. At each of these locations, anomaly avoidance was performed to ensure the location 
was safe to collect samples which will be performed on 30 August, 2005. 

Work Planned: On 29 August, 2005, Parsons planned to mobilize to the Conway BGR and 
perform anomaly avoidance and acquisition some of the sampling locations. 

Field Instrument Measurements (list or provide attachment): None 

• Equipment Calibrations (list or provide attachment): Schonstedt and GPS unit 

List all field and quality control samples collected (list or provide attachment): No samples 
were collected. 

Departures from approved SAP: None 

PARSONS 
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Problems encountered/resolutions: None 

Health and Safety Training: training performed included site briefing for MEC safety 

Instructions given by government personnel: None today. 

Check all attachments: 

Table listing all field/QC samples collected 

Field sampling forms (in separate submittal) 

Field-generated analytical results 

Chain-of-custody forms (in separate submittal) 

Signed by: 

Name (print): 

Date: 

Phone Number: 

Copies sent to: 

Ola Awosika 

29 August, 2005 

Office: 703-352-7184; Mobile: 410-404-1967 

Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Ron Nesbit (Conway BGR) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 
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DAILY CONTRACTOR QUALITY CONTROL REPORT 

Contract Number: W912DY-04-D-0005 

Delivery Order 0004 
Number: 

Project Name: Munitions Constituents Sampling, Analysis, and Evaluation of 
Formerly Used Defense Sites 

Project Number: 744205 

Site Location: Former Conway Bombing & Gunnery Range, Conway, South 
Carolina 

Date: 30 August, 2005 

Weather: Sunny, some rain in the afternoon, 90's °F. 

Activities Conducted: UXO anomaly avoidance, sample location acquisition, sampling of 
soil and surface water. 

Work Performed: Site specific safety briefing was given and documented. Parsons performed 
ground truthing of all remaining sampling locations from 29 August, 2005. This effort involved 
relocation of sample locations designated on the GIS map for the field work. Specifically, soil 
sample locations were relocated to specific areas where large bomb craters were evident. Many 
of these craters contained munitions debris. In addition, the entire area containing the bomb 
craters was littered (at the ground surface) with munitions debris. Anomaly avoidance was 
performed to navigate to each designated sampling location. At each of these locations, anomaly 
avoidance was performed to ensure that each location was safe to collect samples. Equipment 
[Schonstedt and GPS unit) calibration was performed. Parsons field team collected a total of 15 
soil samples (including a background sample) and 5 surface water samples (including a sample 
that was collected from the water in a large bomb crater where soil sample S13 was collected). 
The entire area where soil samples were collected drains to a large man-made lake. Other 
surface water features observed included a large drainage ditch and a large pond (surface water 
was also collected from this pond because it collects surface runoff from a portion of the impact 
area). Consistent with SOW requirements, QA/QC samples were also collected from the 
sampled media. International Paper Company has a UXO team onsite performing MEC removal 
work on a portion of their property located adjacent to the Goodson property. Parsons completed 
sampling work very late in the day. The samples collected were packed, iced, and shipped by 
Federal Express, for next day delivery to STL and ECB Laboratories. Parsons crew will 
demobilize on 31 August, 2005 

Work Planned: On 30 August, 2005, Parsons planned to perform sampling work to collect soil 
samples at 15 locations and surface water samples at 4 locations at Conway BGR. 

P A R S O N S 
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Field Instrument Measurements (list or provide attachment): 

Surface Water ID: 
MCS-Conway-SWOl 
MCS-Conway-SW02 
MCS-Conway-SW03 
MCS-Conway-SW04 
MCS-Conway-SW05 

pH: 
4.55 
5.55 
3.80 
3.80 
3.36 

Temp (°C): 
30.68 
33.52 
30.46 
31.26 
28.63 

Cond (mS/cm): 
257 
77 

348 
344 
219 

Turb (NTU): 
11.6 
20.5 
1.3 

30.7 
4.9 

Equipment Calibrations (list or provide attachment): 

• pH: 4.0/4.0 @ 25.0 °C 
• Conductivity: 4.49/4.49 mS/cm @ 25.0 °C 
• Turbidity: 0.0/0.0 

List all field and quality control samples collected (list or provide attachment): 

Sample ID 

MCS-Conway-SOl 

MCS-Conway-S02 

MCS-Conway-S03 

MCS-Conway-S04 

MCS-Conway-S04 

MCS-Conway-S05 

MCS-Conway-S06 

MCS-Conway-S07 

MCS-Conway-S08 

MCS-Conway-S09 

MCS-Conway-SlO 

MCS-Conway-Sll 

MCS-Conway-S12 

MCS-Conway-S13 

Media 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Time 

0847 

0901 

0910 

0920 

0920 

0932 

0957 

1009 

1012 

1047 

1055 

1103 

1110 

1132 

Analysis 

Metals, Explosives, 
Soil Class, pH 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives, 
Soil Class, pH 

Metals, Explosives, 
pH 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives, 
Soil Class, pH 

Metals, Explosives, 
Soil Class, pH 

Metals, Explosives, 
Soil Class, pH 

Shipmen 
tDate 
August 

30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30,2005 

August 
30, 2005 

August 
30,2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

Lab 

STL 

STL 

STL 

STL 

ECBL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

Comments 

QA Split 

P A R S O N S 
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MCS-Conway-S14 

MCS-Conway-SBG 

MCS-Conway-S15 

MCS-Conway-
SW01 

MCS-Conway-
SW01 

MCS-Conway-
SW02 

MCS-Conway-
SW03 

MCS-Conway-
SW04 

MCS-Conway-
SW05 

MCS-Conway-
SW06 

Soil 

Soil 

Soil 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

1138 

1518 

0922 

1217 

1217 

1310 

1246 

1332 

1232 

1217 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives, 
pH 

Metals, Explosives, 
Hardness 

Metals, Explosives, 
Hardness 

Metals, Explosives, 
Hardness 

Metals, Explosives, 
Hardness 

Metals, Explosives, 
Hardness 

Metals, Explosives, 
Hardness 

Metals, Explosives, 
Hardness 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

August 
30, 2005 

STL 

STL 

STL 

STL 

ECBL 

STL 

STL 

STL 

STL 

STL 

Background 
Sample 

FDofS04 
Sample 

QA Split 

MS/MSD 

FDofSWOl 

Departures from approved SAP: None 

Problems encountered/resolutions: Locations depicted on GIS map were not in the specific 
area were large bomb craters are evident in the target area. Relocated sampling locations to the 
bomb craters and acquired all sampling points coordinates. 

Health and Safety Training: training performed included site briefing for MEC safety 

Instructions given by government personnel: None today. 

Check all attachments: 

X Table listing all field/QC samples collected 

X Field sampling forms (in separate submittal) 

Field-generated analytical results 

X Chain-of-custody forms (in separate submittal) 

Signed by: 

Name (print): Ola Awosika 

Date: 30 August, 2005 

PARSONS 
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Phone Number: Office: 703-352-7184; Mobile: 410-404-1967 

Copies sent to: Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Ron Nesbit (USACESAC) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 
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FINAL 

PLAN ACCEPTANCE FGRJVI 
PROJECT ACCIDENT PREVENTION PLAN 

I have read and agree to abide by the contents of the Accident Prevention Plan for the 
following project; 

Monitions Constituents Sampling, Analysis, and Evaluation at FUB Sites 

Nawe 

fAULJ MMM 
*J«RP U M ^ L 

##«### msms 
€MA. . AvJO'MfCA 

f 

Signature 

+**M^mammm 

C^^m J^^f 
^ #W||i#* 

£ ^ ^ ' - ^ J ^ — 
^5?-*— — 

Date 
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S *j^-**5~ 
# * # $ * • € 
rZ-MAJT" 

• / ' ' 
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FINAL 

MUNITIONS CONSTITUENTS SAMHJNG 

BATE; Jp-'0.^-0 5" 

Topics covered: 
Personnel responsible for health and safety 
Site fc«a«is 
Health and safety procedures 
Safe-weak practices 
Engineering controls 

DecwitoiaBiation. 

Check off 

Team naeaiMrs ia mttettiap.ee: 
Name Sijpatoe 

fj£A 

^M&.^JMM^^ 

Trainees Signature 

7^ •"USSw-^w^J"™*"** 

Rear. 81 

•mams 

mttettiap.ee


FINAL 

MUNITIONS CONSTITUENTS SAMPLING 

/ 

PATE: «£'3o-or" 

Topics covered; Cis«ek off 
Personnel responsible for health and safety . . .* -* : . . . 
Site ttazarels * , —- ; 
Health and safety procedures —-
Safe work practices -~-. 
fiopneering coatmfa ____ 
Eiaerf^nGyp»ee€tares - •>-
DecontanjiHation 

Temm Hsennbers Im atteaiaiice; 
Name Signature 

^ 4 4.MdS,l*65 
M i tt >e. Hfk -f& 

.f^^F,^., OWgfc /^I^-g^g* *&&*&**. 
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Photo #1, A view of the man made lake area within Range III, Impact area, former Conway, 
BGR, SC 

Photo #2. A view of the man made lake area within Range III, Impact area, former Conway, 
BGR, SC 

Attachmenl R - Held Phoio Log for Conway . BGR.doc 



Photo #3, Project Team unpacking the Pro XRS GPS unit 

#4, Project team preparing field equipment for functional 

Attachment E Field Photo Log for Conway . BGR.doc 



Photo #5, A view of access road leading into the impact area at Range III. 

Photo #6, A view of the man made lake area (looking east) within the impact area, Range III, 
former Conway, BGR, SC 

Anachiiieni E - Held Phoio Log for Conway . BGR.doc 4 
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Photo #7 - Access to Sampling location S-01, Conway BGR 

Photo #8 - Impact crater where soil sample S-01 was collected, Conway BGR 

Attachment R - Field Photo Log for Conway . BGR.doc 5 
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Photo #8 - Impact crater where soil sample S-02 was collected, Conway, BGR 

Photo #8 - Documentation of sample collection effort at SS-01, Conway BGR 

c 
Allachmcnl E - Field Pholo Log for Conway . BGR.doc 



Photo #9 - Anomaly avoidance work in impact crater where SS-03 was collected, Conway BGR 

Photo #10 - Anomaly avoidance work in impact crater where SS-03 was collected, Conway 
BGR 

Attachment E - Field Photo Log for Conway . BGR.doc 7 



c 
Photo #11 - Sample collection effort at Sampling location SS-3, Conway BGR 

Photo # 12 - Zoom out on sampling location SS-03, Conway BGR 

Attachment E - Field Photo Log for Conway . BGR.doc 



Photo #13 - Sample collection effort at sampling location S-0 

-

UJ0 

i 
Photo # 14, Sample collection effort at sampling location S-OI 

Attachment E - Field Photo Log for Conway . BGR.doc 9 



c 
Photo # 15, Sample collection effort at sampling location S-02 

Photo # 16, Sample collection effort at sampling location S-02 

Attachment R - Field Photo Log for Conway . BGR-doc II) 



Photo # 17, Anomaly avoidance at impact crater where sample S-02 was collected. 

Photo # 18, Impact crater where soil sample S-03 was collected . 

Attachment E - Field Photo Log for Conway . BGR.doc I I 



Photo #19 Sampling effort at S-03 

Photo #20, A section of a plane sticking out of the ground in the impact crater- possibly used as 
target. 

Attachment B - Held Photo Log for Conway . BGR.doc 12 



Photo #21, Documentation of sample collection at sampling location S04. 

Photo #22, Zoom out on sample location S04. 

Allachinenl E - Field Pholo Log for Conway . BGR.doc 1.1 
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Photo #23, Documentation of munitions debris and cultural debris near an impact crater. 

Photo #24, Impact crater where sample S-05 was collected. 

Ailachmeni fi - Field Pholo Log for Conway . BOR.doc !J 



Photo 25, Munitions debris near an impact crater. 

Photo 26, A view of the lake area (looking south) within the impact area at Range III. 

Attachment E - Field Photo Log for Conway. BGR.doc 15 



Photo #27, Sampling effort in progress at S-06. 

Photo #28, Access road leading to the lake area. 

Attachment E - Field Photo Log for Conway . BGR.doc 16 



Photo #29, A piece of munitions debris on the ground near sampling location S-13 
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Photo#30, Munitions debris at the ground surface near S-13 

Anachment E - Field Photo Log for Conway . BGR.doc 17 



Photo #31, Sampling effort at location S-13. 

Photo #32, Sampling location S-13, a view of the impact crater. Note water in crater, sample 
SW-05 was collected from this surface water. 

Attachment E - Field Photo Log tor Conway . BGR.doc IX 



Photo #33, Sampling location for S-14, in an impact crater. 

Photo #34 - Surface Water sampling location SW-01, at ditch draining impact area into the 
South lake, Conway BGR 

Allachmenl E - Field Photo Log for Conway . BGR.doc 19 



Photo # 35 - Collection of Surface Water samples at Location SWOI, Conway BGR 

Photo #36 - Measurement of physical parameters (conductivity, pH, and turbidity) at Sampling 
Location SW-01 

Attachment E - Field Photo Log for Conway . BGR.doc 2(1 



Photo #37 - Munitions debris near sampling location SS-14, Conway BGR. 

Photo #38 - Surface water sampling location SW-05, at Bomb crater where soil sample S-13, 
was collected, Conway BGR 

Attachment E - Field Photo Log for Conway . BGR.doc 21 
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Photo #39 - Surface Water sampling effort at S-05, Conway BGR. 

Photo 340 - Measurement of physical parameters at SW-05 

Attachment F - Field Photo Log for Conway . BGR.doc 



Photo # 41 - Sampling location documentation for S-07, Conway BGR. 

Photo # 42-

Anachment R - Field Pholo Log for Conway . BGR.doc 23 



Photo #43 -

Photo # 44 -

Attachment E - Field Photo Log for Conway . BGR.doc 24 



-

Photo # 45 -

Photo # 46 -
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Atiachineni E • Held Pholo Log for Conway . BGR.doc 25 



Photo # 47 -
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Photo # 48 -

Aitachment E - Field Phoio Log for Conway . BGR.doc 26 
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hoto # 49-

Photo # 50 -

Allachmeni H - Field Pholo Log for Conway . BGR.doc 27 



Photo # 51 

Photo # 52 -

Allachiiieni h - Field Pholo Log for Conway . BGR.doc 28 



Photo # 53 -

Photo # 54 

Attachment H - Field Photo Log for Conway . BGR.doc 29 



Photo # 55 -

. . 

Photo # 56 -

Aitachmeni E - Field Photo Log for Conway . BGR.doc 30 



Photo # 57 -

Photo # 58 -

Aiiachmeni E - Field Photo Log for Conway . BGR.doc 31 
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Photo # 59-

Photo # 60-
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Attachment E • Field Pholo Log for Conway . BGR.doc '2 
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Photo # 62 -
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Attachment E - Field Photo Log for Conway . BGR.doc 33 



Photo # 63 -

Photo # 64 -
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Attachment E - Field Photo Log for Conway . BGR.doc '4 
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Photo # 66 -

Attachment E Field Photo Log for Conway. BGR.doc 35 



Photo # 67 -
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP CONWAY 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil and surface water samples 
collected from Camp Conway on August 30, 2005. Samples were logged in under the 
following Sample Delivery Group (SDG): 

D5H310229 

Soil samples were analyzed for explosives, metals, soil classification and pH. 
Surface water samples were analyzed for explosives, metals and hardness. Not all 
samples were analyzed for the parameters listed above. The table below details which 
parameters were requested for each sample. The field quality control (QC) samples 
collected in association with this SDG included two field duplicates and two matrix 
spike/matrix spike duplicate (MS/MSD) pairs. The field QC samples were analyzed for 
the same parameters as the associated parent samples. 

All samples were collected by Parsons. All analyses were performed by STL-
Denver or STL-Burlington following the procedures outlined in the Statement of Work 
and the Work Plan of Munition Constituents Sampling, Analysis and Evaluation at 
Formerly used Defense Sites project (Work Plan) issued by Parsons in April 2005. The 
samples in this SDG were shipped to the laboratory in two coolers. The coolers were 
received by laboratory at temperature of 4.4°C and 5.2°C, both of which were within the 
2-6° C range recommended by the Work Plan. 

SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID 

MCS-Conway-Sl 
MCS-Conway-S2 ^ 
MCS-Conway-S3 
MCS-Conway-S4 
MCS-Conway-S5 
MCS-Conway-S6 
MCS-Conway-S7 
MCS-Conway-S8 
MCS-Conway-S9 
MCS-Conway-SlO 
MCS-Conway-Sll 

Matrix 

S 
S 

s 
s 
s 
s 
s 
s 
s 
s 
s 

Explosives 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Metals 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

pH & Soil 
Classification 

X 

X 

X 

Hardness 

-

Comments 

MS/MSD 
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MCS-Conway-S12 
MCS-Conway-S13 
MCS-Conway-S14 
MCS-Conway-S15 
MCS-Conway-SBK 
MCS-Conway-SWOl 
MCS-Conway-SW02 
MCS-Conway-SW03 
MCS-Conway-SW04 
MCS-Conway-SW05 
MCS-Conway-SW06 

S 
S 

s 
s 
s 

sw 
sw 
sw 
sw 
sw 
sw 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 

X 
X 

FDofS4 
Background 

MS/MSD 

FDofSWOl 

S = Soil and SW = Surface water 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt forms, and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at < 1/2 reporting limit (RL), 
no corrective action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USACE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 
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Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-dinitrobenzene 

Nitrobenzene 

Tetryl 

Nitroglycerin 

2,4,6-Trinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoiuene 

LCS/MS/MSD Control 

L imi ts for Soi l 

53-120 

70-114 

62-110 

69-110 

71-111 

20-162 

43-124 

67-114 

72-122 

71-120 

67-112 

70-110 

73-111 

55-162 

72-112 

72-112 

LCS/MS/MSD Control 

L imi ts for Water 

20-156 

55/141 

48-135 

62-127 

22-129 

20-126 

19-126 

59-129 

57-132 

61-131 

58-130 

59-126 

20-123 

35-154 

20-134 

21-131 

For metals, the control limits are 80% -120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of twenty-six (26) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; five (5) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on August 30, 2005 and were 
analyzed for the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the method and the 
Work Plan. 

The explosives analyses were performed in two analytical batches. The soil sample 
were analyzed in batch #5249413 under a single initial calibration (ICAL) and the water 
samples were analyzed in batches #5243488 and #5249180 under two ICALs. 
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Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate spikes 
(S). Samples MCS-Conway-S9 and MCS-Conway-SW04 were designated for MS/MSD 
analyses on the COC. 

All LCS and surrogate spike recoveries were within the laboratory historically 
developed control limits except: 

Sample 

LCS (water-RE)* 

MSD of sample 
MCS-Conway-SW04 

MCS-Conway-S12 

MCS-Conway-S13 

Analyte 

PETN 

Nitrobenzene-d5 (S) 

Nitrobenzene-d5 (S) 

Nitrobenzene-d5 (S) 

%Recovery 

136 

50 

121 

119 

Control Limit (%R) 

4 9 - 1 2 9 

69-111 

7 7 - 1 1 7 

77-117 
* This LCS only associated with the reanalysis of sample MCS-Conway-SWOl. 

All target compounds were non-detects for all associated field samples. Therefore, the 
high recoveries of PETN in the LCS had no impact to the data quality. No flags were 
applied. %Recovery of all target compounds in the MSD of sample MCS-Conway-SW04 
were within control limits, the non-compliant %R of the surrogate did not have any 
significant impact to the data quality of associated soil sample analyses. No flags were 
applied. 

Sample MCS-Conway-SWOl had surrogate recovered below the control limit. Lab 
re-extracted the sample and performed the instrumental analysis. The %recovery of the 
surrogate was compliant with control limits. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Sample ID 
MCS-Conway-SW04 

MCS-Conway-S9 

Analyte 
Nitrobenzene 

2,4,6-
Trinitrotoluene 

1,3,5-
Trinitrobenzene 
Nitrobenzene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

MS %R 
(70) 

(70) 

115 

122 

112 

168 

114 

115 

MSD %R 
53 

53 

(98) 

(108) 

(108) 

(161) 

(111) 

(111) 

Criteria 
68-117 

66-117 

62-110 

71-111 

73-111 

55-162 

72-112 

72-112 
( ) indicates the recovery met criteria. 

The results for all non-compliant compounds were non-detects and therefore flagged 
"UJ" in the associated parent sample. 
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Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Conway-S15 was collected as a field duplicate of 
sample MCS-Conway-S4. MCS-Conway-SW06 was collected as a field duplicate of 
sample MCS-Conway-SWOl. 

All MS/MSD RPDs were within acceptance criteria. 

No analytes were detected in any of the two sets of field duplicate samples or their 
associated parent samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All secondary source verification criteria were met. 

• All initial and continuing calibration verification criteria were met, with the 
exception of few compounds recovered high in the CCVs. Because all non-
compliant recoveries were high, and none of the analytes were detected in the 
associated samples, data quality was not affected and no corrective action was 
deemed necessary. 

• MDL studies for both waters and soils were conducted within 12 months of 
sample analyses. 

One method blank was associated with each analytical batch of the explosives 
analyses in this SDG. The method blanks were free of target explosives at or above one 
half of the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95 %. 
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ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of twenty-six (26) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; five (5) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on August 30, 2005 and were 
analyzed for aluminum, calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
6010B. The samples in this SDG were analyzed following the procedures outlined in the 
Work Plan. All samples were prepared and analyzed within the holding time required by 
the method. 

The ICP-AES metals analyses were performed in two analytical batches (one for soil 
and one for water) under two separate ICALs. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Conway-S9 and MCS-Conway-SW04 were 
designated for MS/MSD analyses on the COC. 

Two LCSs were analyzed, one for each matrix. All LCS recoveries were within 
acceptance criteria. 

The %Rs of any target metals with parent concentration greater than five times of 
spiking concentration were not evaluated. All MS/MSD recoveries were within 
acceptance criteria except: 

Parent Sample ID 
MCS-Conway-SW04 

Metal 
Aluminum 

MS %R 
126 

MSD %R 
125 

Criteria 
80 - 120 

The aluminum result in sample MCS-Conway-SW04 was flagged "J" as estimated 
due to the high bias demonstrated by the MS/MSD recoveries. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Conway-S15 was collected as a field duplicate of 
sample MCS-Conway-S4. MCS-Conway-SW06 was collected as a field duplicate of 
sample MCS-Conway-S W01. 

All MS/MSD RPDs were within acceptance criteria. 
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All field duplicate RPDs were within acceptance criteria except: 

Parent Sample ID 

MCS-Conway-SWOl 

Metal 

Iron 

Aluminum 

Parent Cone. 

820 ng/L 

1300 ng/L 

FD Cone. 

1600 ug/L 

3000 ug/L 

%RPD 

64.5 

79.1 

QC Criteria (%) 

40 

40 

"J" flag were applied to the iron and aluminum results of both parent and FD 
samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

» Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

» Evaluating preservation and holding times; and 

» Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All second source verification criteria were met. The initial calibration 
verification samples were prepared using a secondary source. 

• All continuing calibration verification criteria were met. 

• All interference check criteria were met. 

• The RL check standard was compliant. 

• A dilution test (DT) was analyzed on samples MCS-Conway-S9 and MCS-
Conway-SW04. 

For sample MCS-Conway-S9, the dilution test was non-applicable for calcium, 
magnesium, potassium and sodium since the parent sample and/or the five fold 
diluted digestate had no calcium, magnesium, potassium and sodium detected at 
method detection limit or reporting limit. Therefore, the dilution test was only 
applicable to aluminum and iron. The DT met criteria for aluminum and iron as 
follows: 

Sample ID 

MCS-Conway-S9 

Metal 

Aluminum 

Iron 

%D 

2.0 

1.5 

Criteria 

%D<10 

For sample MCS-Conway-SW04, the dilution test was non-applicable for 
potassium and sodium since the parent sample and/or the five fold diluted sample 
digestate had no potassium and sodium detected at either method detection levels 
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or reporting levels. Therefore, the dilution test was only applicable to aluminum, 
calcium, iron and magnesium. The DT met criteria for all applicable metals as 
follows: 

Sample ID 

MCS-Conway-
SW02 

Metal 

Aluminum 

Calcium 

Iron 

Magnesium 

%D 

1.3 

2.2 

5.3 

1.1 

Criteria 

%D < 10 

• Post digestion spike was only required for calcium, magnesium, potassium and 
sodium of soil matrix and for potassium and sodium according to the Work Plan. 
However, laboratory did not perform a PDS for soil or water. Based on the 
MS/MSD results of these two samples, no matrix effects were demonstrated for 
these metals and the data quality was not affected. No flags were applied. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP analyses in this SDG. All calibration blanks were 
compliant. The method blank results were reviewed and the rules listed above in the 
"Evaluation Criteria" section of this report were applied. No additional corrective action 
was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. 
The completeness for the ICP-AES metals portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

ICP/MS METALS 

General 

The ICP/MS portion of this SDG consisted of twenty-six (26) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; five (5) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on August 30, 2005 and were 
analyzed for antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, 
manganese, nickel, selenium, silver, thallium, vanadium, and zinc. 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method. 

Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD sample. 
Sample MCS-Conway-S9 and MCS-Conway-SW04 were designated for MS/MSD 
analyses on the COC. 
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Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exceptions: 

Parent Sample ID 
MCS-Conway-S9 

Analyte 
Antimony 

Barium 

Copper 

Lead 

Zinc 

Matrix 
S 

S 

s 
s 
s 

MS %R 
21 

21 

54 

52 

47 

MSD %R 
25 

28 

55 

56 

76 

Criteria %R 
80 - 120 

8 0 - 1 2 0 

8 0 - 1 2 0 

8 0 - 1 2 0 

8 0 - 1 2 0 

( ) indicates the recovery met criteria. 

The non-compliant analytes were flagged "J" as estimated in the parent sample in 
accordance with the Work Plan. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Conway-S15 was collected as a field duplicate of 
sample MCS-Conway-S4. MCS-Conway-SW06 was collected as a field duplicate of 
sample MCS-Conway-S W01. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria, with the exceptions: 

Parent Sample ID 

MCS-Conway-SWOl 

Metal 

Chromium 

Lead 

Parent Cone. 

2 ug/L 

3.2 ug/L 

FD Cone. 

4.4 ug/L 

7.9 ug/L 

%RPD 

75.0 

84.7 

Criteria 

RPD < 40 

The chromium and lead results for samples MCS-Conway-SWOl and MCS-
conway-SW06 were flagged "J" as estimated due to the variability demonstrated by the 
FD results. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 
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The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All instrument tune criteria were met. 

• All initial calibration criteria were met. 

• All metals met criteria in the RL check standard. 

• All second source criteria were met. The ICV was prepared using a secondary 
source. 

• All CCV criteria were met. 

• All interference check (ICSA/ICSAB) criteria were met. 

• The DT was performed on sample MCS-Conway-S9 for the soil batch and on 
sample MCS-Conway-SW04 for the water batch. 

The DT performed on sample MCS-Conway-S9 was not applicable for antimony, 
arsenic, beryllium, cadmium, cobalt, selenium, silver, or thallium because these 
metals were either non-detect or below the RL in the diluted run. All other metal 
met criteria in the DT as follows: 

Sample ID 

MCS-Conway-S9 

Metal 

Barium 

Chromium 

Copper 

Lead 

Manganese 

Nickel 

Vanadium 

Zinc 

%D 

2.7 

1.4 

3.7 

0.9 

1.6 
0.6 

0.8 

8.7 

Criteria 

%D<10 

The DT performed on sample MCS-Conway-SW04 was not applicable for 
antimony, arsenic, beryllium, cadmium, chromium, copper, lead, selenium, silver, 
thallium, vanadium, or zinc because these metals were either non-detect or below 
the RL in the diluted run. All other metal met criteria in the DT as follows: 

Sample ID 

MCS-Conway-
SW04 

Metal 

Manganese 

Barium 

Cobalt 

Nickel 

%D 

3.6 

1.5 

2.0 

1.4 

Criteria 

%D<10 

• Post digestion spike recoveries were compliant for all metals which were not 
applicable in the DT performed on samples MCS-Conway-S9 and MCS-Conway-
SW04. 
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Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP/MS analyses in this SDG. All calibration blanks 
were compliant. The method blank results were reviewed and the rules listed above in the 
"Evaluation Criteria" section of this report were applied. No additional corrective action 
was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

MERCURY 

General 

The mercury portion of this SDG consisted of twenty-six (26) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; five (5) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on August 30, 2005 and were 
analyzed for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7470A.7471A. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Conway-S9 and MCS-Conway-SW04 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

%Recovery for mercury in the MS and MSD of sample MCS-Conway-SW04 were 
37% and 40%. The parent sample result for mercury was flagged "UJ" due to the low 
bias demonstrated by the MS/MSD results. %Recoveries for mercury were compliant in 
the MS/MSD analyses of soil sample MCS-Conway-S9. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Conway-S15 was collected as a field duplicate of 
sample MCS-Conway-S4. MCS-Conway-SW06 was collected as a field duplicate of 
sample MCS-Conway-SWOl. 

Both MS/MSD PvPDs were within acceptance criteria. 

Mercury was below the RL in both sets of parent and field duplicate samples. 
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Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 

• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 

There were two method blanks (one for each matrix) and several calibration blanks 
associated with the mercury analyses in this SDG. All calibration blanks were compliant. 
The method blank results were reviewed and the rules listed above in the "Evaluation 
Criteria" section of this report were applied. No additional corrective action was 
necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH AND HARDNESS 

The pH portion of this SDG consisted of five (5) soil samples and the hardness 
portion of this SDG consisted of five (5) surface water samples. 

The pH determination was performed using USEPA SW846 Method 9045C and 
the hardness was determined with EPA Method 130.2. The samples were analyzed 
following the procedures outlined in the Work Plan. All samples were prepared and 
analyzed within the holding time required by the method for hardness. The holding time 
for pH determination is 24 hours, all pH determination for soil samples were done after 
the holding time was expired. All pH results were flagged with "J". 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS/LCSD 
samples and the MS/MSD samples for the hardness determination and from the pH 7 
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standard buffer solution for the pH determination. Sample MCS-Conway-SW04 was 
designated for MS/MSD analyses for the hardness on the COC. 

All LCS/LCSD and MS/MSD recoveries were within laboratory developed control 
limits for hardness. The LCS and LCSD readings for pH determination were within 
laboratory control limits. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results and 
MS/MSD results. 

The MS/MSD and LCS/LCSD RPDs for the hardness and LCS/LCSD RPD for pH 
measurement were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method for the hardness. All pH data were flagged 
with "J" due to the hold time exceedance as noted above. 

• All initial calibration criteria for the pH meter were met. 

• All calibration verification criteria for the pH meter were met. 

There was one method blank associated with the hardness analyses in this SDG. The 
method blank was free of calcium carbonate at or above one half the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All hardness and pH results for the samples in this SDG were considered usable. 
The completeness for the hardness and pH portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 
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DATA USABILITY 

All calculations were spot checked and verified. All data in this SDG are usable and all 
DQO requirements were met. 

% 

Parent Sample Field 
ID 
MCS-Conway-S4 

Parent Sample Field 
ID 
MCS-Conway-SW01 

RPD for Parents and Field ] 

Analytes 
Ba 
Cd 
Co 
Cr 
Cu 
Mn 
Se 
Ni 
Pb 
V 
Zn 
Al 
Ca 
Fe 
Hg 
Mg 

Analytes 
Ba 

Cr 

Co 

Pb 

Ni 
Mn 
Zn 
Ca 
Fe 
Mg 
Al 
Na 

Parent Cone, 
(mg/kg) 

110 
7.8 

0.83 
23 
32 
13 
1.8 
6.4 
41 
21 

420 
17000 
200 
5500 
0.31 
320 

Parent Cone. 
(Hg/L) 

45 

2 

26 

3.2 

27 
120 
34 

44000 
820 
2800 
1300 
7500 

duplicates 
FD Cone, 
(mg/kg) 

130 
7.9 
0.8 
26 
32 
12 
1.8 
6.3 
42 
22 
350 

20000 
250 

4300 
0.33 
360 

FD Cone. 

55 

4.4 

27 

7.9 

28 
130 
40 

46000 
1600 
2900 
3000 
7400 

%RPD 
16.7 
1.3 
3.7 
12.2 
0.0 
8.0 
0.0 
1.6 
2.4 
4.7 
18.2 
16.2 
22.2 
24.5 
6.3 
11.8 

%RPD 
20.0 

75.0 

3.8 

84.7 

3.6 
8.0 
16.2 
4.4 
64.5 
3.5 
79.1 
1.3 

Criteria 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 

Criteria 
RPD < 40% 

RPD < 40% 

RPD < 40% 

RPD < 40% 

RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
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SECTION 4 
TESTS 

4.1 INTRODUCTION 

Consistent with requirements of the SOW and WP, analyses requested for samples 
collected at the former Conway BGR included explosives, TAL of metals, pH (soil only), 
hardness (surface water only), and soil classification. A list of the laboratory extraction and 
analytical methods performed is provided in Table 4-1. A summary of MDLs, PQLs, and DQOs 
are presented in Table 4-2. All applicable DQOs for soil matrix are listed in Table 4-3, and all 
applicable DQOs for surface water matrix are listed in Table 4-4. 

4.1.1 Laboratory Tests 

4.1.1.1 For the laboratory analyses performed, QC data (including tabular summaries 
correlating sample identifiers with all blanks, MS/MSDs, surrogates, duplicates, laboratory 
control samples, and batch identifiers) were recorded on Contract Laboratory Program (CLP) or 
CLP-equivalent QC summary forms for the appropriate tests and correlated to the analysis 
results by the analytical batch numbers. In addition to the hard copy report, a laboratory data 
package is also provided on a CD in Appendix C. The QC results are used to prepare control 
charts for each test and matrix type. QC reports contained the following items as appropriate: 

• Case narratives describing any non-compliant issues; 

• Holding time; 

• Instrument initial calibration curves; 

• Second source standard calibration verification; 

• Initial and continuing calibration verification results; 

• Method blanks; 

• Surrogate results; 

• Laboratory Control Sample (LCS) results; 

• MS/MSD results; and 

• Instrument run-logs. 

4.1.1.2 The laboratory, as a part of the data reduction and validation process, confirmed 
that its documentation was complete, paginated, and legible; qualitative identifications were 
accurate; calculations were accurate; and results were expressed in the appropriate units. The 
laboratory also confirmed that data documentation had been approved by the laboratory project 
manager or designee. 

4.1.1.3 QA effort by USAESCH is provided in the results of the chemical quality 
assurance report (CQAR) in Appendices E and F of this report. The CQAR is a government-
produced document compiled after inspection and analysis of QA samples and corresponding 
project sample data. The CQAR includes review of all QC parameters such as holding times, 
detection limits, method blanks, surrogate recoveries, MS/MSDs, and inter-laboratory and intra-
laboratory data comparisons. 
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4.1.2 Field and Technical Data Verification/Validation 

Validation of objective field and technical data was performed at two different levels. The 
first level of data validation was performed at the time of collection by following standard 
procedures and QC checks. The Site Field Manager reviewed the field data to ensure that the 
correct codes and units were included. After data reduction was completed, the Field Manager 
reviewed data sets for anomalous values. The Project Manager reviewed field reports for 
reasonableness and completeness, and validated subjective field and technical data. In addition, 
the Field Manager and/or Site QA/QC Coordinator made random checks of sampling and field 
conditions. 

4.1.3 Analytical Data Validation 

4.1.3.1 Data validation for laboratory data was performed for all sample results in 
accordance with requirements contained in the Quality Assurance Project Plan, Department of 
Defense (DOD) Quality Systems Manual (QSM) for Environmental Laboratories (Version 2, 
June 2002), and the USEPA National Functional Guidelines for Data Review (USEPA 1999; 
2004) by the Parsons Project Chemist. Automated Data Review software was used to assist in 
the data validation process. Laboratory results were assessed for compliance with required 
precision, accuracy, completeness, and sensitivity. Field QC results were evaluated for 
compliance with required precision, accuracy, and representativeness. The Data Validation 
Report is provided in Attachment G of Section 3. Review of laboratory data focused on the 
following subjects: 

• COC forms; 

• Case narrative; 

• Holding times; 

• MDLs; 

• Method blanks; 

• Practical quantitation limits; 

• Analytical batch control records including spike recoveries and spike duplicate results; 

• Surrogate standard recoveries, where/if applicable; 

• Confirmation results for explosives, when detected; 

• Instrument calibration curves, initial calibration verification, and continuing calibration 
verification; 

• Second source standard calibration verification; 

• Instrument print-outs; 

• Results of parent and respective field duplicate samples; 

• Corrective actions, when needed; 

• Formulas used for analyte quantitation; 

• Calculations supporting analyte quantitation; and 

• Completeness of data. 
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4.1.3.2 Data outliers that fell outside the QC criteria were discussed in the data validation 
report, and associated data were flagged with an appropriate qualifier that is descriptive of the 
outlying condition {e.g., precision limits exceeded, etc). Data were flagged in laboratory reports 
during the data validation process. All data validation flags applied/changed were added to the 
electronic data deliverable with explanation prior to submittal. 

4.1.4 Analytical Data QA/QC Report 

Appendices B and E of this report contains the Analytical Data QA/QC Report, which 
include all requirements from DID MR005-10 for Chemical Data Final Report that are not 
addressed elsewhere in the site-specific MCS Report. 

Table 4-1 Analyte Extraction and Analytical Methods 

Sample Mntiix 
Preparation / 

Extraction Method 

Aqueous 

TAL Metals 

Mercury 

Explosives 

Hardness 

Conductivity'1' 

Temperature'1' 

pH(1) 

Turbidity0' 

SW3010A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Soil 

TAL Metals 

Mercury 

Explosives 

PH 

USCS Soil Classification 

SW3050B 

NA 

NA 

NA 

NA 

Analytical Method 

SW601 OB/6020 

SW7471A 

SW8321A 

EPA 130.2 

EPA 120.1 

EPA 170.1 

EPA 150.1 

EPA 180.1 

SW601 OB/6020 

SW7470A 

SW8321A 

SW9045C 

ASTM D2487 

'field testing 

NA - Not Applicable 
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Table 4-2 MDL, PQL, DQO for Target Analytes 

SURFACE WATER (rig.L) SOIL img'kg) 

Stringent Ecologicnl „ ° f . Ecological 
MDL POL Human Screening MDL PQL u ?? u u Screoninq 

Li ... — . . Human Heath „ . 
Health Criteria „ . Cntorin 

„ .. Criteria 
Criteria 

EXPLOSIVES 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
Nitroglycerin 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
pentaerythritol tetranitrate (PETN) 

0.018 
0.019 
0.018 
0.038 
0.037 
0.017 
0.057 
0.064 
0.022 
0.061 
0.013 
0.017 
0.036 
0.042 
0.017 
0.038 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.20 
0.20 
0.12 
0.20 
0.12 
0.12 
0.12 _, 
0.13 
0.12 
0.12 

14 
1 

1.8 
0.098 
0.098 

7.3 
0.046 
120 
7.3 
0.62 
0.61 
150 
3.4 
4.8 
330 
NA 

11 
20 
100 
310 
81 
20 
NA 
750 
NA 

1900 
360 
5800 
270 
138 
150 

85000 

0.021 
0.017 
0.030 
0.013 
0.019 
0.035 
0.017 
0.023 
0.023 
0.013 
0.063 
0.055 
0.024 
0.045 
0.033 
0.099 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.19 
0.17 
0.12 
0.50 
0.12 
0.50 

1800 
6.1 
3.9 

0.72 
0.72 
12 

0.88 
730 
12 
12 
4.4 
240 
20 
35 

3100 
NA 

0.38 
0.66 

8 
1.28 

0.033 
5.3 
4.1 
5.3 
NA 
9.4 
5.8 
2 

40.0 
150 
43 

21000 
TAL METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
iron 

40 
0.5 

0.10 
0.081 
0.061 
0.028 
300 
0.5 

0.010 
0.17 
24 

120 
2.0 
3.0 
1.0 
1.0 
1.0 
900 
2.0 
1.0 
2.0 
100 

50 
6 

0.045 
2000 

4 
5 

NA 
100 
730 
1300 
300 

NA 
6 

0.14 
1000 
2.7 
2.2 
NA 
50 
3 

9.0 
NA 

4.5 
0.05 
0.22 

0.080 
0.0071 
0.0050 

6.5 
0.064 

0.0041 
0.070 

1.3 

15 
0.200 
0.66 
0.24 

0.100 
0.100 

20 
0.200 
0.100 
0.210 

10 

76000 
31 

0.39 
5400 
150 
37 
NA 
210 
900 

2900 
23000 

50 
0.3 
10 

330 
1.1 
1.6 
NA 
7.9 
13 
40 
NA 
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Table 4=2 MDL, PQL, DQO for Target Analytes (continued) 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

MDL 

0.077 
32 

0.10 
0.044 
0.42 
700 
0.16 
0.080 
1400 
0.047 
0.073 
2.4 

SURFACE WATER (ug/L) 

Most 
Stringent 

PQL Human 
Health 

Criteria* 

1.0 
200 
1.0 
0.2 
2.0 

3000 
5.0 
5.0 

5000 
1.0 
2 
10 

15 
NA 
50 
2 

100 
NA 
50 
100 

20000 
2 
36 

2000 

Ecological 
Screening 

Criteria 

2.5 
NA 
NA 

0.77 
52 
NA 
5.0 

0.34 
NA 
2.0 
19 

120 

MDL 

0.020 
7.0 

0.050 
0.0064 
0.050 

33 
0.040 
0.040 

120 
0.0013 
0.050 
0.320 

PQL 

0.150 
21 

0.150 
0.033 
0.150 
300 

0.500 
0.12 
500 

0.100 
0.500 

1.0 

SOIL (mg/kg) 

Most 
Stringent 

Human Health 
Criteria* 

400 
NA 

1600 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

Ecological 
Screening 

Criteria 

16 
NA 
152 
0.1 
38 
NA 
0.5 
2.0 
NA 
1.0 
2.0 
50 

NA - Not Available 
*The lowest value is the lowest value from various project related DQOs listed in Tables 4.3 and 4.4. 
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Table 4-3 Project Related DQOs for Soil Matrix 

Parameter 

EXPLOSIVES 
1,3,5-trinitrobenzene 
1,3-dinitrobenzene 
2,4,6-trinitrotoluene 
2,4-dinitrotoluehe 
2,6-dinitrotoluene 
2-amino-4,6-dinitrotoluene 
2-nitrotoluene 
3-nitrotoluene 
4-amino-2,6-dinitrotoluene 
4-nitrotoluene 
hexahydro-1,3,5-trinitro-1,3,5-triazine 
methyl-2,4,6-trinitrophenylnitramine 
nitrobenzene 
nitroglycerine 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine 
pentaerythritol tetranitrate (PETN) 

.. . Region 9 .?__, Region 6 Region 9 Region 3 Region 6 _ ° 
U m t s PRGRES KJC s s i [ R E S p R J Q | N D R B « C | N D J Screening 

RES Criteria 

Mg/kg 
ug/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

Mg/kg 

Mg/kg 

1800000 
6100 
16000 
720 
720 

12000 
880 

730000 
12000 
12000 
4400 

610000 
20000 
35000 

3100000 

NA 

2300000 
7800 
3900 
940 
940 

160000 
2800 

1600000 
160000 
38000 
5800 

310000 
39000 
46000 

3900000 

NA 

1800000 
6100 
16000 
720 
720 
NA 

2900 
1600000 

NA 
38000 
4400 

240000 
20000 

NA 

3100000 

NA 

18000000 
62000 
57000 
2500 
2500 

120000 
2200 

1000000 
120000 
30000 
16000 

6200000 
100000 
120000 

31000000 

NA 

31000000 
100000 
51000 
4200 
4200 

2000000 
12000 

20000000 
2000000 
170000 
26000 

4100000 
510000 
200000 

51000000 

NA 

21000000 
68000 
64000 
2800 
2800 
NA 

14000 
23000000 

NA 
190000 
17000 

2700000 
110000 

NA 

34000000 

NA 

380 
660 

8000 
1280 
33 

5300 
4100 
5300 
NA 

9400 
5800 
2000 

40000 
150000 

43000 

21000000 

Most 
Stringent 

Human Health 
Criteria 

1800000 
6100 
3900 
720 
720 

12000 
880 

730000 
12000 
12000 
4400 

240000 
20000 
35000 

3100000 

NA 
METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

76000 
31 

0.39 
5400 
150 
37 
NA 
210 
900 

78000 
31 

0.43 
5500 
160 
39 
NA 
230 
1600 

76000 
31 

0.39 
5500 
150 
39 
NA 
210 
900 

100000 
410 
1.6 

67000 
1900 
450 
NA 
450 
1900 

100000 
410 
1.9 

72000 
2000 
510 
NA 

3100 
20000 

100000 
450 
1.8 

79000 
2200 
560 
NA 
450 
1900 

50 
0.3 
10 

330 
1.1 
1.6 
NA 
7.9 
13 

76000 
31 

0.39 
5400 
150 
37 
NA 
210 
900 
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Table 4-3 Project Related DQOs for Soil Matrix (continued) 

Parameter Units p
R

R
0|'oR"E

9
s 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

3100 

23000 
400 

NA 

1800 

23 
1600 

NA 

390 

390 

NA 

5.2 

78 

23000 

Region 3 
RBC 
RES 

3100 

23000 

NA 

NA 

1600 

NA 

1600 

NA 

390 

390 

NA 

5.5 

78 

23000 

Region 6 
SSL RES 

2900 

23000 
400 

NA 

3200 

23 

1600 

NA 

390 

390 

NA 

NA 

78 

23000 

Region 9 
PRG IND 

41000 

100000 

800 

NA 

19000 

310 

20000 

NA 

5100 

5100 

NA 

67 

1000 

100000 

Region 3 
RBC IND 

41000 

310000 

NA 

NA 

20000 

20000 

NA 

5100 

5100 

NA 

72 

1000 

310000 

Region 6 
SSLIND 

42000 

100000 

800 

NA 

35000 

340 

23000 

NA 

5700 

5700 

NA 

NA 

1100 

100000 

Eco 
Screening 

Criteria 

40 

NA 

16 

NA 

152 

0.1 

38 

NA 

0.5 
2 

NA 

1 

2 

50 

Most 
Stringent 

Human Health 
Criteria 

2900 

23000 

400 

NA 

1600 

23 

1600 

NA 

390 

390 

NA 

5.2 

78 

23000 

OTHER PARAMETERS 

pH 

SOIL CLASSIFICATION 
pH 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA | NA 

NA NA 

NA 

NA 

Notes: 
• NA — No value available. 
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Table 4-4 Project Related DQOs for Water Matrix 
1 

j i Reg9 1 Reg3 
Parameter ] Units j PRG J RBC 

1 tap ! tap 

Reg6 
SSL 
tap 

i " " — • 
i 

Fed ' _ . 
DW F e d 

' DW HA 
MCL UVV " M 

Most 
Fed Fed Eco stringent 

AWQ | AWQ j SCR Human 
cmc ' ccc ! Criteria Health 

| Criteria 

EXPLOSIVES 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
Nitroglycerine 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
Pentaerythritol tetranitrate (PETN) 

Mg/L 
ug/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
pg/L 
Mg/L 
Mg/L 

ug/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

1100 
3.6 
2.2 

0.099 
0.099 

7.3 
0.049 
120 
7.3 

0.66 
0.61 
360 
3.4 
4.8 

1800 
NA 

1100 
3.7 
1.8 

0.098 
0.098 

7.3 
0.046^ 
120 
7.3 

0.62 
0.61 
150 
3.5 
4.8 

1800 
NA 

1100 
3.7 
2.2 

0.099 
0.099 

NA 
0.29 
120 
NA 
4 

0.61 
150 
3.4 
NA 

1800 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
1 
2 
5 
5 

NA 
NA 
NA 
NA 
NA 
2 

NA 
NA 
5 

400 
NA 

30 
110 
560 
0.11 

18500 
NA 
NA 
NA 
NA 
NA 

4000 
NA 

27000 
1700 
NA 
NA 

14 
30 
40 
NA 
NA 
NA 
NA 
NA • 
NA 
NA 
190 
NA 

27000 
200 
330 
NA 

11 
20 
100 
310 
81 
NA 
NA 
750 
NA 

1900 
360 
5800 
270 
138 
150 

85000 

14 
1 

1.8 
0.098 
0.098 

7.3 
0.046 
120 
7.3 

0.62 
0.61 
150 
3.4 
4.8 
330 
NA 

METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Mg/L 
pg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
ug/L 

Mg/L 

36000 
15 

0.045 
2600 

73 
18 
NA 
110 
730 
1500 
11000 

37000 
15 

0.045 
2600 

73 
18 
NA 
110 
730 
1500 

11000 

37000 
15 

0.045 
2600 

73 
18 
NA 
110 
730 
1400 

11000 

50 
6 
10 

2000 
4 
5 

NA 
100 
NA 

1300 
300 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
6 

0.14 
1000 
2.7 
2.2 
NA 
50 
3 
9 

NA 

50 
6 

0.045 
2000 

4 
5 

NA 
100 
730 
1300 
300 
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Table 4-4 

i 
i 

Parameter 
l 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Project Related DQOs for Water Matrix (continued) 

Units 

ug/L 

M9/L 
ug/L 

ug/L 

ug/L 

M9/L 

pg/L 
M9/L 
jjg/L 

ug/L 
ug/L 

ug/L 

Reg9 
PRG 
tap 

NA 

NA 

880 

11 

730 

NA 

180 

180 

NA 

2.4 

36 

11000 

Reg3 Reg6 
RBC SSL 
tap tap 

i 

NA 

NA 

730 

NA 

730 

NA 

180 

180 

NA 

2.6 

37 

11000 

15 

NA 

1700 

11 

730 

NA 

180 

180 

NA 

NA 

37 

11000 

Fed 
DW 
MCL 

15 

NA 

50 

2 

NA 

NA 

50 

100 

20000 

2 

NA 

5000 

c . Fed ! Fed | Eco 

DWHA A W Q ' A W Q : S C R 

cmc ccc Criteria 

NA 

NA 

300 

NA 

100 

NA 

NA 

100 

NA 

NA 

NA 

2000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.5 

NA 

NA 

0.77 

52 

NA 

5 

0.34 

NA 

2 

19 

120 

Most 
stringent 
Human 
Health 
Criteria 

15 
NA 

50 

2 

100 

NA 

50 

100 

20000 

2 

36 

2000 

NA - Not Available 
Source: 

Resion IXPRGs. dtd 28 December 2004 

Resion VI SSLs. dtd 21 December 2004 
Resion III RBCs. dtd April 2005 

Eco Screening Value Sources: 
USEPA Eco SSLs 
San Francisco Regional Water Quality Board Surface Water Screening Values 

USEPA Region V Ecological Data Quality Levels 
Los Alamos National Laboratory (LANL), ECORISK Database, 2004 

Los Alamos Nuclear Lab Screening Level 
USEPA Region III Freshwater Screening Benchmarks 

Talmage, et. al. 1999 
USEPA Region IVEco Screening Values 
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SECTION 5 
SUMMARY 

5.1 Munitions constituents sampling, analysis, and evaluation of soil and surface 
water media were performed at the former Conway BGR. The sampling activity was conducted 
to enable identification of areas with strong potential for MC contamination, to determine MC 
concentrations at these locations, and to reduce the overall size of areas that would otherwise be 
classified as suspect for MC contamination, hi accordance with the SOW and the WP, Parsons 
collected soil samples from 15 locations, including a background sample, and a total of six 
surface water samples for laboratory chemical analyses and soil classification. 

5.2 Several metal constituents were detected above environmental comparison criteria 
in both soil and surface water media. Of these constituents, only lead, zinc, cadmium, and 
mercury were identified as a potential constituent from munitions used at the former Conway 
BGR (Table 2-1). Other sources of lead detected in both soil and surface water media may 
include natural occurrence, fertilizer application, defoliant application, gasoline, and exhaust 
from vehicular activity in the immediate or adjacent areas. Post WWII land use in the area 
primarily included planting and harvesting of timber (pine trees) and agricultural use and would 
support sources identified above. Other than MEC and natural occurrence, potential sources of 
zinc and cadmium in this area would include metal alloys, metal plating, galvanized materials 
(potentially from military support equipment, targets, etc., used on the range), fertilizers, and 
fungicides (zinc only) as related to agricultural use. Although mercury is naturally occurring, 
other potential sources aside from munitions are difficult to relate to the site. The occurrence of 
some metals (aluminum, arsenic, and lead) in both soil and water media suggests either 
migration of metal constituents from soil into the water medium or that suspended solids (for 
example, silt) are present in the surface water analyzed. The compounded effect from other 
potential sources and the ubiquity of metals in soil makes it difficult to discern if there is any 
contribution from MCs at Conway. Only a comprehensive background sampling study can help 
ascertain if any potential impact from other sources on a site by site basis 

5.3 In soil, only arsenic was detected above the MSHC. This was evident at six of the 
15 locations sampled. Other metals (aluminum, antimony, cadmium, chromium, lead, mercury, 
selenium, vanadium, and zinc) were detected above the ESVs. No metals were detected above 
MSHC in the background sample, but aluminum, mercury, and vanadium were detected above 
the ESVs. The concentrations of some metal constituents at several of the sampled locations 
were higher than results from the background sample. However, due to uncertainty associated 
with a limited background data set, it is not certain that this can be used to infer impact from 
MEC use. A comprehensive background sampling study would provide an opportunity to verify 
if any impact from MEC use. 

5.4 In the surface water medium, aluminum, arsenic, iron, and manganese were 
detected at concentrations above the MSHC. Arsenic, cobalt, lead, and nickel exceeded the 
ESVs. Results of the sample collected from the upstream location was higher for most of the 
metal constituents and were, therefore, not truly indicative of the upstream location or may 
indicate that potential sources of metals exist in the vicinity of that location. Notably, the 
upstream sampling location was just outside the limit of the area designated as impact zone to 
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Range III. On the basis of the samples collected, sampling results obtained, and potential 
sources of metals identified, impact to surface water quality is not discernible. 

5.5 A review of the results shows that one background sample would not suffice to 
adequately assess the impact from MEC use, if any, for metals in soil in comparison to 
background conditions. Multiple background samples would be required to support a 
quantitative statistical and geochemical evaluation. 

5.6 Based on soil characteristics there was no discernible difference between the 
background soil sample and other samples collected. On the basis of site geology, the soil 
originated from sedimentary carbonaceous rocks (consisting in part of shells and fossils) that 
have been weathered. Given the origin of the soil, a variety of metals may occur naturally in the 
fossils and shells and this would support the idea that some of the metals detected may be 
naturally occurring in soil at the site. 
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SECTION 6 
CONCLUSION 

Results of this study confirm that explosives analytes of munitions constituents at the 
former Conway BGR were not detected. However, several metals were detected at 
concentrations above environmental comparison criteria in soil and surface water media. 
Sources of these metals may include natural occurrence, munitions, fertilizers, defoliant 
application, exhaust from vehicular activity, and other urban-related activities. Of the metal 
constituents detected, only lead, zinc, cadmium, and mercury were identified as a potential 
constituent from munitions used at the former Conway BGR. Collection and use of a limited 
number of background soil samples and the inability to collect background samples for surface 
water for this study, limit the ability to effectively assess the potential impact of the site on soil 
and surface water media in particular, for metal constituents. Because only one background 
sample was collected, only a qualitative comparison could be performed between the study area 
and background sample. It is recommended that multiple samples be collected for future 
investigations of similar study areas in order to support quantitative statistical evaluations and 
geochemical evaluations. Results and data provided in this report have been reviewed and 
determined to be acceptable. There were no findings in the data review that would prohibit use 
of the data compiled for its intended purpose. 
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SECTION 1 
INTRODUCTION 

1.1 PROJECT AUTHORIZATION 

Parsons received Contract No. W912DY-04-D-0005, Delivery Order No. 0004, from the 
United States Army Engineering and Support Center, Huntsville (USAESCH) to conduct 
munitions constituents (MC) sampling, analysis, and evaluation on World War (WW)I or WWII-
era Formerly Used Defense Sites (FUDS) (See Statement of Work [SOW] - Appendix A). 
Please note that the appendices referenced throughout this Munitions Constituent Sampling 
(MCS) Report are common to each MCS Report and are presented at the end of the volume 
containing the six MCS Reports. 

1.2 PURPOSE AND SCOPE 

1.2.1 The purpose of this task order (TO) is to collect, sample, analyze, and evaluate 
soil and surface water samples from six WWI or WWII-era FUDS to characterize the presence 
and concentration of MCs. The sampling work is being conducted to enable identification of 
areas with strong potential for MC contamination, to determine MC concentrations at these 
locations, and to reduce the overall size of areas that would otherwise be classified as suspect for 
MC contamination. The intended use is to aid in programmatic decision-making such as 
scoping MC studies at FUDS. 

1.2.2 The work plan (WP) (Parsons 2005) identifies the six sites where the work 
required under the TO was performed. It describes the goals, methods, and procedures used for 
sampling activities, data analysis, and evaluation. 

1.2.3 The criteria used to evaluate results were provided in the SOW for this study and 
are some of the most commonly applied human health screening criteria, along with some 
potentially applied ecological criteria that were used to evaluate all the six FUDS on the same 
basis. USAESCH designed the study around the most likely worst-case regulatory standards 
likely to be applied to FUDS. The values provided in the SOW were based on this design. For 
soil, the most stringent criteria based on direct contact (residential or industrial land use) were 
selected from an analysis of Region III Risk Based Concentrations (RBCs), Region VI Soil 
Screening Levels (SSLs), and Region IX Preliminary Remediation Goals (PRGs). For surface 
water, the most stringent criteria were selected from an analysis of tap water criteria from 
Region III RBCs, Region IX PRGs, and Region VI SSLs; federal drinking water standards; and 
federal ambient water quality criteria. The Corps of Engineers, Sacramento District (CESPK) 
provided some ecological criteria which were added as an additional benchmark. Where 
background levels for metals are available for the sites selected based on this study, the levels 
were used to evaluate the data and are part of the benchmark analysis. A detail listing of these 
criteria and how the most stringent human health criteria (MSHC) and ecological screening 
values (ESV) were derived is presented in Section 4 of this report. Discussions on comparison 
of results from analysis for explosives and metal constituents with screening criteria are provided 
in Section 2 of this report. 
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1.3 SITE LOCATIONS AND DESCRIPTIONS 

1.3.1 Former Camp Beale, located near Sacramento, California (Figure 1-1 in 
Attachment A of Section 3 of this report), is one of the six FUDS sites selected for this study. 
The process leading to the selection of this site is described in the Field Investigation Plan, 
provided in Section 3 of the WP. 

1.3.2 The specific areas of concern are those with significant munitions and explosives 
of concern (MEC) attributes with strong potential for triggering munitions response actions. The 
MEC attributes from which the selection process is based are derived directly from operations 
involving the use or destruction of MEC and include the following: 

• Low Order Detonation / Exposed Explosives Locations - where ordnance detonation was 
incomplete and resulted in exposed explosives and where ordnance did not function 
(detonate) as designed. 

o Firing Points - areas with known heavy use as firing positions for projectiles. 

« Impact areas - areas with significant evidence of detonation (e.g., multiple bomb impact 
craters). 

» Ordnance Burn / Ordnance Detonation (OB/OD) locations - specific locations used for 
disposal of ordnance and hazardous explosives items, either by burning or detonation. 

• Blown-in-Place (BIP) locations - locations at which MEC items that were not acceptable 
to move were destroyed. 

• Bomb target areas with known/confirmed heavy use of MEC. 

1.3.3 Of these, the former Camp Beale was selected to meet the requirements for 
OB/OD areas. The following sections provide a full description of the location and description 
of the former installation. Additional details on history, discussion of MEC used at this site, and 
physiographic and environmental conditions are included in the WP. 

1.4 SITE DESCRIPTION AND HISTORY 

1.4.1 The Former Camp Beale site consists of 87,672 acres (including 1,405 leased 
acres and 613 acres outside the original boundary) approximately 10 miles east of Marysville, 
California, between Yuba and Nevada Counties. Beale Air Force Base (AFB) currently occupies 
23,104 acres. The remaining 64,569 acres of land were considered excess and sold between 
1959 and 1964. Former Camp Beale encompasses land in numerous sections of Townships 14 
and 15 North, and Ranges 5 and 6 East (Earth Tech 2001). 

1.4.2 The area designated as Volume 2 consists of 8,368 acres composed of areas in 
which little, if any, military activity occurred, but are contained within the boundaries of the 
former Camp Beale. Parcels in Volume 2 are privately owned and were selected to be included 
in the Volume 2 category because no ordnance has been found, there is no indication that 
ordnance was used, and analysis of the Archive Search Report (ASR) and other historical records 
indicate no evidence of Department of Defense (DoD) usage. Areas outside the former Camp 
Beale boundary are included in the Volume 2 area because close inspection of historical aerial 
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photographs provides evidence of past military use. In general, land in Volume 2 is zoned for 
residential development and agricultural use. 

1.4.3 Area designated Volume 3 consists of approximately 54,688 acres of the Former 
Camp Beale. Portions of this Volume 3 area are privately owned, but 9,972 acres of the 
Spenceville Wildlife and Recreation Area, managed by the California Department of Fish and 
Game, are located within the boundaries of Volume 3. Portions of Volume 3 area are being 
considered for residential development, which has increased the potential for exposure to 
military munitions (MM), while other areas are zoned for agricultural use. 

1.4.4 Review of historical photographs noted a number of locations as potential OB/OD 
areas at former Camp Beale as disturbed, either by ground scarring, stressed vegetation, pits or 
depressions, visible craters, etc. The OB/OD areas at Camp Beale were selected for the study 
over other areas at Camp Beale based on a request by the CESPK, Camp Beale team to provide 
information that would support their ongoing investigations. MEC items have been recovered 
from several of the ranges at the former Camp Beale, but there is no specific information 
detailing what was found in the suspected OB/OD areas. 

1.5 PREVIOUS INVESTIGATIONS 

Previous studies and investigations include an ASR (USACE 1993), Ordnance and 
Explosive Evaluation and Prioritization (Zapata Engineering 1999), Base Historical 
Photographic analysis (GIS-based Historical Time Sequence Analysis) (USACE 1999), ASR 
(Tech Law, Inc. 2001), Engineering Evaluation/Cost Analysis (EE/CA) Work Plan (Earth Tech, 
Inc. 2001), and a Conceptual Site Model (USACE 2004). 

1.6 MUNITIONS AND EXPLOSIVES OF CONCERN 

The specific areas of concern for sampling at former Camp Beale are the two OB/OD 
Ranges designated as the Stanford OB/OD Area and the Travis Explosives Ordnance Disposal 
(EOD) OB/OD area (Figure 1-1 in Attachment A of Section 3). These OB/OD areas have been 
identified from historical records and aerial photograph interpretation. There is no detailed 
listing of items that were burned and detonated in the OB/OD areas; however, it is suspected 
these could have included any of the ordnance (including donor explosives charges) used at the 
various ranges and training areas at former Camp Beale. A summary of these items is provided 
in Table 1-1. Potential environmental contaminants from MEC use are summarized in Table 1-2. 

1.7 TOPOGRAPHY 

Former Camp Beale contains low, rolling hills that gradually merge with the foothills of 
the Sierra Nevada. The elevation of former Camp Beale ranges from 80-90 feet above mean sea 
level (National Geodetic Vertical Datum 1929) along the western and southern boundary, toward 
the Central Valley, to more than 500 feet in the northeastern part of the base toward the Sierra 
Nevada foothills. 
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Items Used at Former Camp Beale 

Filler 

Lead Antimony 

Soft Steel 

0.10 lb Tetryl 
20 gr Igniter Mix 
90-gr Tracer Mix 
24.68 gr Black Powder 

Hardened Steel Shot 
100 gr Primer Mix 
(black powder) 
73 gr Red Tracer Mix 
2.25 lb FNH Powder 

1.29lbComp. B 
24.8 gm Black Powder 

1.47 lb TNT 
0.92 lb FNH Powder 

1.22 lb TNT 
0.37gr Primer Mix 
700 gr DB Powder 

5.08 lb Comp. B or 
4.8 lb TNT 

15.13 lb TNT 
13.26 lb FNH Powder 

3.6 - 4kg TNT, 2.6kg Comp B 

10gm zinc oxide, 3lb black powder, 3gm 
smokeless powder 

0.5lb Pentolite 

5.14 TNT 
7.7841 Propellant 

Black powder, smokeless, zinc oxide, 
titanium tetrachloride 

54.2 lb Amatol 

0.957lb WP. 13.50 grains tetryl 

4 oz colored smoke 

Table 1 -1 Summary List of 

1 MEC Items 

.30 caliber projectiles 

.50 caliber projectiles 

37mm HE projectiles 

57mm HE recoilless rifle projectiles 

60mm HE mortars 

75mm HE projectiles 

81mm HE and WP mortars 

105mm HE projectiles 

155mm HE projectiles (Long Tom) 

4.2 inch HE mortars 

Spotting charges for M38A2 practice 
bombs 

2.36 inch rockets 

4.5 inch HE barrage rockets 

3 lbs. Practice bombs 

100 lbs. Practice bombs 

M15 WP smoke hand grenades 

M23A2 rifle grenades 

M38A1 practice bombs 

Land mines (type not specified) 

2-4lb black powder, zinc oxide, smokeless 
powder 

Anti Tank -6 lb TNT 
Lead Azide and Tetryl 
Priming Mix, Tetryl Booster 
Antipersonnel - 0.9 lb Flaked TNT 
High Explosive Charges up to 250 pounds 
TNT -1 lbs. or larger blocks 
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Table 1-2 Potential Environmental Contaminants 

_ , .. _ General or Typical Explosive Items Constituents _ . . . Y L „ .„» 1 Concentration Amount 

Trinitrotoluene (TNT) 

I ead Azide 

Lead Styphnate 

Nitrocellulose 

Primer 

Propellant 

Hexahydro-1,3,5-trinitro-
1,3,5-triazine(RDX) 

Octahydro-1,3,5,7-tetranitro-
1,3,5,7-tetrazocine (HMX) 

Black Powder 

White Phosphorus 

Copper 

Zinc 

White Phosphorus 

Copper 

C7H5N308 

PbN6 

PbC6H3N309 

CH6N308 

PbN6 or PbC6H3N309 

Nitrocellulose, Nitroglycerin 

C3H6N606 

C4H8N808 

Potassium or Sodium 
Nitrate 
Charcoal 
Sulfur 

P 

Cu 

Zn 

P 

Cu 

100% 

100% 

100% 

100% 

Varies 

52-98% 
2-43% 

100% 

100% 

75% 

15% 
10% 

-

-

-

-

-

Source: Conceptual Site Model, USACE 2004 

1.8 CLIMATE 

The former Camp Beale lies within the South Coast Air Basin in southern California. The 
climate of the basin is classified as Mediterranean, characterized by a pattern of cool wet winters 
and warm dry summers. Typical dry summers are caused by a semi-permanent high-pressure 
cell located over the eastern Pacific Ocean. This system generally blocks storms from moving 
into the basin during the summer months. 

1.9 GEOLOGY/SOIL 

1.9.1 As derived from the ASR, key geologic units that crop out in the former Camp 
Beale study area include: basement complex of the Sierra Nevada of Paleozoic and Mesozoic 
age, volcanic rocks from the Sierra Nevada of Eocene and Pliocene age, Laguna Formation, and 
related continental deposits of Pliocene and Pleistocene age, Victor Formation and related 
continental deposits of Pleistocene age, and river deposits of Holocene age. The geologic 
stratigraphic units in the former Camp Beale area are summarized in Table 1-3. 
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Table 1 -3 Geologic Stratigraphic Units of Camp Beale 

Ago 

Recent - late Pleistocene 

Plio-Pleistocene 

Mio-pliocene 

Miocene 

Stratigraphic Unit 

Victor formation 

Laguna formation 

Mehrten formation 

Valley springs formation 

Lithology 

Sand, gravel, silt, and clay 

Silt, sand, gravel, and clay, 
includes arroyo seco gravel 

Volcanic sandstone, siltstone, 
and conglomerate 

Rhyoliticash, sand, 
conglomerate and clay 

Source: ASR as derived from California Dept. Water Res. Bull. 74-5 

1.9.2 Three primary near-surface soil profiles are present at Camp Beale and Beale 
AFB and can be correlated by geomorphic location; alluvial upland, Sierran foothills, or 
mountain series. 

1.9.3 The alluvial uplands at Camp Beale and Beale AFB are underlain by silty sand 
with gravel which covers the weathered granite bedrock surface. The surface soil consists of 
approximately 15 inches of grayish brown, coarse-grained silty sand with gravel. The subsoil is 
pale brown coarse-grained silty sand with gravel. The highly weathered granodiorite is about 
30 inches below ground surface (bgs). Permeability is moderately rapid, and the hazard of 
erosion is moderate. In addition, this soil is moderately corrosive to uncoated steel. 

1.9.4 The foothills of the Sierra Nevada at the former Camp Beale are underlain by 
sandy and gravelly silts, covering vertically tilted metamorphic rock. Typically the surface layer 
of the soil is strong brown gravelly silt with sand, about 4 inches thick. The subsoil is yellowish 
red gravelly silt with sand. At a depth of 20 inches, metamorphic schist bedrock is encountered. 
Permeability is moderate. The potential for wind and water erosion of the site soil is slight to 
moderately high. Furthermore, this soil is highly corrosive to uncoated steel. 

1.9.5 Practically, the top soil is thin and solid, if it exists at all. Solid rock formations 
often protrude from the grass covered surface. For these reasons, the chances of ordnance 
burying itself below the surface are remote. The hard surface and low level of erosion make the 
ground surface very difficult to crater, and yet once cratered the surface would stay that way for 
a long time. 

1.10 HYDROLOGY/SURFACE WATER 

1.10.1 The Far West Reservoir borders the southern boundary of the former Camp Beale. 
The Far West Reservoir is a water supply reservoir completed in 1963, and is owned by South 
Sutter Water District. Dry Creek and Rock Creek, tributaries of Bear River, drain the eastern 
two-thirds of Camp Beale. All but the smaller channels flow year-round. Several smaller 
streams drain the western third of the camp area; Reeds Creek and Hutchinson Creek head in the 
hilly lands along the northern boundary and flow westerly across the gently sloping valley plains 
during the winter and spring months. 

1.10.2 Ground water in the study area occurs in undifferentiated sedimentary rocks, 
volcanic rocks from the Sierra Nevada, the Laguna Formation and related continental deposits, 
the Victor Formation and related deposits, and in river deposits. Because these geologic units 
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are both lenticular and gradational in texture, details of groundwater occurrence differ from place 
to place. During periods of pumping, drawdowns vary from place to place, probably because of, 
the numerous lenses of fine-grained material which partly confine the water and prevent uniform 
vertical movement through the aquifer. Partial confinement probably occurs beneath the former 
Camp Beale where beds of fine-grained material, of unknown areal extent, occur virtually 
throughout the water-bearing section. Recharge to the aquifer in the study area is principally by 
loss of water from rivers to the aquifer and can also occur by seepage from precipitation, from 
intermittent creeks, and from surface water applied to irrigated fields. Local ground-water 
movement in the site area is generally to the south. Depth to ground water typically ranges 
between 300 and 500 feet bgs. 

1.10.3 Surface water conditions occur in the form of lakes, ponds, creeks, rivers, and 
swamps throughout the former Camp Beale. 
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SECTION 2 
DISCUSSION 

2.1 SAMPLING EFFORT, ANALYTICAL RESULTS, AND EVALUATION 

2.1.1 SAMPLING EFFORT 

2.1.1.1 The sampling effort was accomplished by a project team with extensive project 
planning and sampling experience. Working in unison with USAESCH, Parsons developed a 
WP that provided a working approach designed to ensure the objectives of this study are met. To 
accomplish the objectives and to ensure accuracy and precision of the sampling and data 
collection effort, Parsons staff performed the field sampling work. Parsons retained the services 
of Severn Trent Laboratories (STL) to perform chemical analysis on samples collected as the 
primary lab. Environmental Chemical Branch Laboratories (ECBL), Omaha, is the secondary 
lab which performed analyses with QA split samples. 

2.1.1.2 On May 23,2005, the Parsons sampling crew, composed of an unexploded 
ordnance (UXO) escort (Phil Clark) and a field team leader (John Ledbetter), arrived at the 
USACE Camp Beale Project Field Office Trailer located on Beale AFB. The team met with 
onsite Point of Contact (POC), Mr. Terry Gleason, who gave the site-specific health and safety 
briefing. The team discussed work planned for the day then proceeded to the Stanford OB/OD 
site. Members of the Parsons crew inspected and tested the Schonstedt and global positioning 
system (GPS) equipment. The UXO Technician conducted a surface access survey and a sub 
surface survey for anomalies before any type of activities commenced in the work area, 
including foot and vehicular traffic. Anomaly avoidance was performed to navigate to each 
designated sampling location. Using the list of coordinates provided in the WP, Parsons field 
sampling team acquired locations of former OB/OD operations at the Stanford OB/OD site at 
former Camp Beale. All sample locations were surveyed for northing and easting coordinates, 
and an observation of significant attributes of soil conditions in and around each location was 
made and recorded in the field log. At each of these locations, anomaly avoidance was 
performed to ensure the location was safe to collect samples. Additionally, water samples were 
collected in the pond located north of the site. Surface water samples were collected in sample 
containers with preservatives (STL provided sample containers with the required preservatives). 
Sample labels were completed and checked and secured on each sample container. All water 
samples were analyzed for water quality parameters: pH, turbidity, conductivity, and 
temperature. Photographs of each sampling location and samples collected were taken and 
logged. All required sampling information and data were recorded in the project field log and 
the chain-of-custody (COC) form for the samples was prepared. The samples were packed, 
preserved with ice in a cooler, and kept ready for shipping to STL Denver and ECBL. The 
sampling locations were then restored. 

2.1.1.3 On May 24, 2005, the team met with the onsite POC at the USACE Camp Beale 
Project Field Office Trailer. The site visitor log was signed and the work planned for the day 
was discussed before the team proceeded to the Travis OB/OD site. The site safety and health 
officer, John Ledbetter, gave a site-specific health and safety briefing at the Travis OB/OD site. 
Daily functional test was performed for the Schonstedt and the GPS instrument. Using the list of 
coordinates provided in the Work Plan, the Parsons field sampling team acquired locations of 
former OB/OD operations at the Travis OB/OD site at former Camp Beale. All sample locations 
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were surveyed for northing, easting, and elevation and any observations of significant attributes 
of soil conditions in and around each location was made and recorded in the field log. At each of 
these locations, anomaly avoidance was performed to ensure the location was safe to collect 
samples. Sample labels were completed and checked and secured on each sample container. 
Sampling locations were restored to their original condition. Photographs of each sampling 
location were taken and logged. Additionally, surface water samples at the Stanford OB/OD site 
were resampled for explosives because not enough sample volume was collected on 
May 23, 2005. Previously collected water samples for explosives at these locations were 
dumped out and new surface water was collected at the same locations as May 23, 2005. All 
required sampling information and data were recorded in the project field log and the chain of 
custody form. The samples were packed, preserved with ice in a cooler, and kept in the hotel for 
shipping to STL Denver and ECBL. 

2.1.1.4 One more set of soil samples (parent and field duplicate) were collected on May 
25, 2005 and were then determined to be an extra set after the cooler was shipped. The Parsons 
chemist notified STL Denver to cancel the analyses request on these two samples. Anomaly 
avoidance was performed to gain access to each location and confirm that the area to be sampled 
was void of anomalies and safe to dig. Sampling personnel wore clean disposable nitrile gloves 
to collect samples at each sampling location. Consistent with the procedure outlined in the WP, 
a 2-foot grid was placed over each sampling location and soil was collected from the corners of 
the grid using a stainless steel scoop from a depth of 0 to 6 inches bgs and then transferred into a 
stainless steel bowl. The soil was then thoroughly homogenized and using the cut and quartering 
technique, filled into sample containers. The sample containers were labeled, sealed, and placed 
on ice in a cooler. To meet quality assurance/quality control (QA/QC) sampling requirements, 
sample MCS-Beale-S20 was collected as a duplicate of sample MCS-Beale-SlO. Sample MCS-
Beale-S8 was designated for matrix spike/matrix spike duplicate (MS/MSD). A QA split sample 
(MCS-Beale-SlO-QA) was also collected. Each soil sampling location was then restored by 
backfilling each hole with the unused soil removed from the hole to return the site to its original 
condition to the extent possible. A list of the analytical parameters, methods for analyses, and 
who performed the analyses is provided in Table 2-1 A summary of the samples collected 
(including QA/QC samples) is presented in Table 2-2. 

2.1.1.5 Surface water samples were collected from a farm pond at the Stanford OB/OD 
site at locations most likely to receive runoff from the OB/OD areas. Effort was made to collect 
surface water samples from areas with minimal flow and/or disturbance to enable collection of 
samples free of suspended materials. The pond is assumed to be seasonally flooded and is 
probably dry during part of the year. At each sampling location, the sampler wore a pair of clean 
disposable nitrile gloves to collecting each sample. The samples were collected starting from the 
pond outfall (MCS-Beale-SWOl) then the central area of the pond (MCS-Beale-SW02) and 
finally where runoff seemed to enter the pond (MCS-Beale-SW03). Prior to collecting the 
sample at each location, the water quality parameters (conductivity, pH, temperature, and 
turbidity) measurements were made using a HORIBA multi-parameter meter. The surface water 
samples were collected at each location using a beaker. The beaker was then used to fill the 
sample containers and rinsed between sample locations. To meet QA/QC sampling 
requirements, sample MCS-Beale-SW06 was collected as a field duplicate of sample MCS-
Beale-SW02. Sample MCS-Beale-SW03 was designated for MS/MSD. A QA split sample 
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(MCS-Beale-SW02-QA) was also collected. The sample containers were labeled, sealed, and 
placed on ice until they were shipped to labs. 

Table 2-1 List of Analytical Parameters and Methods and Primary Lab 

Parameter j Method | Primary Lab 
EXPLOSIVES 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
2,4,6-Trinitrotoluene 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Nitrobenzene 
Nitroglycerin 
Methyi-2,4,6-trinitrophenylnitramine 
Pentaerythritol Tetranitrate 

SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 

STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 

TAL METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

SW6010B 
SW6020 
SW6020 
SW6020 
SW6020 
SW6020 

SW6010B 
SW6020 
SW6020 
SW6020 

SW6010B 
SW6020 

SW6010B 
SW6020 

7470A/7471A 
SW6020 

SW6010B 
SW6020 
SW6020 

SW6010B 
SW6020 
SW6020 
SW6020 

STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 

OTHER ANALYSES 
PH 
USCS Soil Classification 
Hardness 

SW9045C 
ASTM D2487 

EPA 130.2 

STL Denver 
STL Burlington 

STL Denver 
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Table 2-2 Summary of Sampling Effort 

Tentative 
Sample ID i Media _ Time I Analysis Shipment Lab ; Comments 

Date 

MCS-Beale-S1 

MCS-Beale-S2 

MCS-Beale-S3 

MCS-Beale-S4 

MCS-Beale-S5 

MCS-Beale-S6 
MCS-Beale-S7 

MCS-Beale-S8 

MCS-Beale-S9 

MCS-Beale-S10 

MCS-Beale-S11 
MCS-Beale-S12 
MCS-Beale-S13 
MCS-Beale-S14 
MCS-Beale-S15 
MCS-Beale-S-20 

MCS-Beale-SW01 

MCS-Beale-SW02 

MCS-Beale-SW03 

MCS-Beale-SW06 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 
Soil 

Soil 

Soil 

Soil 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Water 

Water 

Water 

Water 

1500 

1610 

1355 

1405 

1655 

1640 
1533 

1320 

1400 

1420 

1440 
1455 
1520 
1535 
1120 
1025 

1510 

1515 

1520 

1500 

Metals, Explosives, 
pH, Soil Class 
Metals, Explosives, 
Metals, Explosives, 
pH, Soil Class 
Metals, Explosives, 
Metals, Explosives, 
pH, Soil Class 
Metals, Explosives, 
Metals, Explosives, 
Metals, Explosives, 
pH, Soil Class 
Metals, Explosives, 
Metals, Explosives, 
pH, Soil Class 
Metals, Explosives,, 
Metals, Explosives, 
Metals, Explosives, 
Metals, Explosives, 
Metals, Explosives, 
Metals, Explosives, 
Metals, Explosives, 
Hardness 
Metals, Explosives, 
Hardness 
Metals, Explosives, 
Hardness 
Metals, Explosives, 
Hardness 

May 24, 2005 

May 24, 2005 

May 24, 2005 

May 24, 2005 

May 24, 2005 

May 24, 2005 
May 24, 2005 

May 23, 2005 

May 24, 2006 

May 24, 2006 

May 24, 2006 
May 24, 2006 
May 24, 2006 
May 24, 2006 
May 24, 2006 
May 24, 2006 

May 24, 2006 

May 24, 2006 

May 24, 2006 

May 24, 2006 

STL 

STL 

STL 

STL 

STL 

STL 
STL 

STL 

STL 
STL, 
ECBL 
STL 
STL 
STL 
STL 
STL 
STL 

STL 

STL, 
ECBL 

STL 

STL 

MS/MSD 

QA Split 

Background 
FDofSIO 

QA Split 

MS/MSD, 

FD of SW02 

2.1.1.6 Each soil sample and surface water sample location was acquired with a Pro 
XRS GPS equipment unit and recorded in the log book. The locations where these samples 
were collected and the identity of each sample are depicted in Figures 2-1, 2-2, and 2-3 in 
Attachment A of Section 3. 

2.1.1.7 The soil sample containers and surface water containers were packed in separate 
coolers and preserved with ice. A temperature blank was put in each cooler. A COC record was 
then prepared to accompany the shipment to the laboratory. Consistent with requirements of the 
SOW and WP, analyses requested on the COC included Explosives (SW8321A), Target 
Analytes List (TAL) metals (SW6010B/SW6020/7470A/ 7471A), pH (SW9045C), hardness 
(EPA 130.2), and Soil Classification (ASTM D2487). The COC was then inserted into a plastic 
zip-loc bag and placed in the cooler. The coolers containing the samples were sent by Federal 
Express for next day delivery to STL Laboratories in Denver, Colorado. The QA split samples 
were sent to the ECBL. A Daily Quality Control Report (DQCR) was prepared and submitted to 
USAESCH and the USACE District POC for each day of field work. 
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2.1.2 ANALYTICAL RESULTS 

2.1.2.1 The laboratory analytical results for the media sampled are presented in 
Tables 2-3 and 2-4. Table 2-5 provides basic statistical attributes on the results for the sample 
population. 

2.1.2.2 Soil - The laboratory chemical analytical results for soil are provided in Table 2-3 
and also included in Figure 2-1 and Figure 2-3 in Attachment A of Section 3. The required 
method detection limit (MDL), reporting limit (RL), Laboratory NELAP (National 
Environmental Laboratory Accreditation Program) Certifications, and preparation documentation 
for explosives samples are included in Appendix E of the sampling and analysis plan (SAP) 
(Parsons 2005) and also summarized in Section 4 of this report. At former Camp Beale, arsenic, 
iron, manganese, and vanadium were detected in soil samples above the MSHC. This was 
evident at most of the 15 locations sampled. Aluminum, chromium, cobalt, copper, lead, 
manganese, nickel, selenium, vanadium, and zinc were detected above the ESVs. Arsenic, iron, 
and vanadium were detected above MSHC in the background sample. Aluminum, chromium, 
cobalt, copper, manganese, nickel, vanadium, and zinc also exceeded the ESV in the background 
sample (either at Stanford OB/OD or Travis OB/OD or both). The concentrations of metal 
constituents at some of the sampled locations vary widely in comparison to the results from the 
background samples. 

2.1.2.3 Surface Water - In the surface water medium, aluminum, arsenic, iron, 
manganese, and vanadium were detected at concentrations above the MSHC. Arsenic, 
chromium, cobalt, copper, lead, nickel, vanadium, and zinc concentrations exceeded the ESV. 
The laboratory chemical analytical results for surface water are provided in Table 2-4 and also 
included in Figure 2-2 in Section 3, Attachment A of Section 3. 
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TABLE 2-3 
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED FROM MCS-BEALE SITE ON MAY 24. 2005 

SAMPLE ID 

DATE SAMPLED 

SAMPLE T Y P E 

E i p t o a r v e s - S W 8 3 2 1 A 

1 3 , 6 - T R I N I T R O B E N Z E N E 

2 . 4 . 6 - I R I N n ' H O T O L U E N E 

J 4 D IN ITROTOLUENE 

2 6 - D I N I T R O T O L U E N E 

2 AMINO-4 6 - D I N I T R O T O t U E N E 

2 N I T R O T O L U E N E 

. N I1 I . 0TO1 .UENF 

4 A M I n K M . 6 - D I N l T R O T O L U E N E 

J W T D O T O L U E N E 

HEXAHYORO-1,3 .5 -Tf l lNrTRO-1 .3 ,5 -TRIAZWE 

M E T H Y L - 2 . 4 . 6 - T R I N I T R O P H E N U N r r R A I i 0 N E 

NITROBENZENE 

•CERINE 

Octahydro-1 J .B,7 - l«r»nl ro-1 ,3 .5 .7 - l«rKOclno 

Penlaerylhrtol Tetranlrale ( P E T N , 

Metals • SW601 OB/6020/7471 A 

ALUMINUM 

•RSBflC 
BARIUM 

B E R Y U I U M 

C A D M I U M 

C A L C W U 

C H R O M I U M 

C-JBAI 1 

COPPER 

I R O N 

LEAD 

M A G N E 

MANGANESE 

MERCURY 
NICKF l 

POTASSIUM 

SELENIUM 

S L V E R 

SODIUM 

T H A L L I U M 

VANADIUM 

zwc 

Other Parameters 

I I I 

S O L CLASSIF ICATION 

NOTES 

U S E P A E c o B S L i 

Los Alamos Nuclear Lab Screening Level 

1 USEPA Region IV 

Uni ts 

u g * g 

ugjkg 

ug/lcg 

ug/kg 

U 0 * B 

g g l t g 

i . » l . ) 

ug/Vg 

u g l n 

i s j i k g 

"9*9.. 
ug/kg 

ug/kg 

ug/kg 

J . I ' . I 

" B * g 

m g / k g 

m g A g 

rr.y k g 

mgAkg 

mftAig 

mgfcg 

II 

E C O SCR 

VAL 

3 8 0 

6 6 0 

8000 

1280 

33 

5300 

J100 

5 3 0 0 

NA 

•1400 

5 8 0 0 

2 0 0 0 

•10000 

150000 

4 3 0 0 0 

2 1 0 0 0 0 0 0 

MOST 

S T H K G E N T 

HEALTH 

CRITERIA 1 

1800060 

MOO 

1 3 9 0 0 

720 

7 2 0 

12000 

880 

7 3 0 0 f t ! 

12000 

12000 

4 4 0 0 

240001 

20000 

3500<i 

3 1 0 0 0 0 0 

NA 

76000 

10 

990 

1.1 

0 .39 

6 4 0 0 

1 6 0 

I * ' 

NA, 

• KS 
mgfcg | 

m g X g NA 

rtHj'Va | 

mg/Vg 1 0.1 

mg/kg 1 

m g A g l NA! 

niftfcg 2 .0 

modta 
mpfq 

NA 

1 . 0 ' 

<"<f K'l 1 

m a l m H 

PH 

' San Francesco Regional Water Quality Control Board Surface Water Screening Values 

USEPA Region III Freshwater Screening Ben: 1 

U S E P A Region V Ecological Data Quality Levels 

' Talmage. ar. al 1999 

* Los Alamos National Laboratory (LANL) , ECORISK Database 2004 

The Most Stingent Hoalth CrfenJa is the lowest value Irom various DO 

NA - N o value avaiable . 'Sample Type BKG -Background Sample ' ' 

(NO C O D E ! Continued irjentllcatirjn 

u Analyte was analyzed lor but not detected above the adiusted proie 

U J - Analyte not delected reported P R L may be Inaccurate or tnprects 

J - Analyte delected, ostknated concentration 

R - Unreliable result Analyte may or may not be present in the sample 

Detections are bolded 

Detections exceeding Ihe helatli criteria are shown shaded and bolded 

C . i l l , !m.- ,n H e a l t h s . 

D Field Dup l ica te 

ct reportng limit (PRL 

a 

. Supporting data nee 

11* Urn i» ocoto iam e l i t * uihli- ndicBK Ibe crJOlwisua aHerfai lor ilic prota-l All rcMji« Msjhor than 

NA 

210 

9 0 0 

2 9 0 0 

2 3 0 0 0 

400 

NA 

23 

1600 

N A 

3 9 0 

NA 

5 2 

76 

2 3 0 0 0 

NA 

eenlng Values lor n 

assary to contlrm re 

i b e l i t f ) 

MCS-BEALE-

S1 

0572 

SC 

V08 

IL 

120 U 

120 U 

12011 

120 u 

I 7 0 U 

120 11 

120 u 

120 u 

120 u 

12011 

190 u 

300 11 

120 IJ 

SOOjU 

M l 

500; i i 

2 J 

6 4 

0.27 J 

0.19 

17000 

7.6! 

6 0 0 0 

0 033 

2 8 

1100 

0.067 

320 

0.036 

130 

6 .2 

SUly 

S a n d 

J 

J 

J 

J 

J 

sdenl le l e n d n 

i n 

S f R V A L c u l u m 

MCS-BEALE 

S2 

05/24/05 

S O I 

120 LI 

120 U 

120 U 

120IU 

120.U 

120 u 

120 U 

1 20 U 

121. 

ISO 

u 
u 

190 11 

300 1 ' 

120 U 

5 0 0 , 1 

12011 

5 0 0 U 

0 5 4 | u 

1.7 

6 7 

0.29 ,l 

0.13 

• 7 0 0 

3 9 0 0 0 

5.3! 

0 .020 J 

27 

4 1 0 

0.062 

6 4 0 

0 017 

120 

42 

. 
a 

J 

J 

Jusirial) lor s o l 

MCS-BEALE 

S3 

05/24/05 

SC L 

120 l ! 

120 U 

. 2 0 , . : 

120 I I 

I201IJ 

I 2 0 U 

120 II 

120 U 

120 1! 

120 11 

190 i : 

900 11 

120 i i 

5 0 0 1! 

1 2 0 H 

BOO i • 

0 . M J 

4 4 

0 38 J 

0.10 J 

6 1 0 0 

37 

7 7 0 0 0 

4.5: 

10000 

0.026 

1 2 

1 7 0 0 

J 

0 .13 .J 

3 5 0 

0 0 3 8 

1 4 0 

34 

M 

S e t , 

S e n d 

na l r o 

J 

J 

H I i * A l l rants 

M C S B E A L E -

S4 

OS/2. 

SO 

I2C 

I2( 

121 

/OS 

L 

U 

U 

u 
120 U 

120 

120 

120 

11 

u 
u 

12L I I 

12C II 

120 U 

I K IJ 

3 0 0 

120 

500 

1 2 0 

6 0 0 

u 
u 
u 
u 
u 

0 2 4 | U 

1.4 

43 

0 2 9 

0.14 

J 

5 2 0 0 

3 7 0 0 0 

8.3 

3 6 0 0 

0.027 J 

ad 
430 

0.092 J 

3 I 0 J 

0 0 3 1 J 

1 0 0 

34 

MCS-BEALE-

m 
05/3 

SO 

120 

120 

120 

/05 

L 

u 
u 
u 

120 u 

120 1 j 

120JU 

120 1.1 

120 I I 

1 2 0 i 

|2olu 

w i ' 

300' U 

120 U 

soou 
120 
500 

u 
u 

1 4 

22 

0.11 

0 . 0 W 

1O0O0 

J 

J 

2 1 0 0 0 

( J 

8300 

0 .01SJ 

0 037 J 

4 7 0 J 

0.021JJ 

33 

6 .3 

SlUy 

S a n d 

J 

MCS-B 

M 

05/24 

S O 

EALE-

/ 0 5 

L 
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TABLE 2-4 
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR AQUEOUS SAMPLES COLLECTED FROM FORMER CAMP BEALE ON MAY 24. 2005 
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TABLE 2-5 
SUMMARY OF COMPARISON OF CRITERIA AND BACKGROUND DATA TO SAMPLE POPULATION PARAMETERS - SOIL AND AQUEOUS SAMPLES DATA - FORMER CAMP BEALE VALIDATED ANALYTICAL RESULTS FOR SOIL AND AQUEOUS SAMPLES COLLECTED FROM MCS-BEALE SITE ON MAY 24, 

2005 
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2.1.2.4 Discussion of results of QC samples (field duplicate, MS/MSD, etc.) for all 
parameters in the sampled media and their evaluation are presented in the Data Validation Report 
provided in Section 3, Attachment G, of this report. In general the results of analyses on field 
duplicate samples for all media were for most part consistent with the results of the original 
samples. For soil, MCS-BEALE-S20 was the field duplicate of MCS-BEALE-S10. For surface 
water, MCS-BEALE-SW06 was the field duplicate of MCS-BEALE-SW02. 

2.1.3 EVALUATION 

2.1.3.1 Evaluation of the results reveals explosives parameters in MC were not detected 
in the environmental media (soil and surface water). The absence of explosives constituents in 
the sampled media suggests the constituents may have been expended and consumed at time of 
detonation and/or, if present, have attenuated over time to nondetectable levels. Several metals 
were detected above the comparison criteria (ESV and MSHC). Based on site history, the 
former Camp Beale was used for only a few years and a significant amount of time has elapsed 
since its use. 

2.1.3.2 Explosives are classified as "primary" or "secondary." Analyses conducted for 
this study only includes secondary explosives and their production impurities or decomposition 
by-products. Secondary explosives are used in much greater quantities in munitions than 
primary explosives, and are known to be more prevalent at military installations (USEPA 2006). 
TNT (trinitrotoluene) and RDX (hexahydro-l,3,5-trinitro-l,3,5-triazine) constitute the largest 
quantity of secondary explosives used in military applications because they are major ingredients 
in nearly every munitions formulation. TNT often contains impurities, such as 2,4-DNT and 
other isomers of dinitrotoluene and trinitrotoluene, and is susceptible to photo and microbial 
degradation from which other transformation products have been confirmed. HMX (octahydro-
l,3,5,7-tetranitro-l,3,5,7-tetrazocine) is the major impurity in RDX. Solubility of explosives 
varies widely; for example, from 2 mg/L pentaerythritol tetranitrate (PETN) to 10,000 mg/L 
ammonium picrate (AP). Therefore, it is expected that explosives would migrate as dissolved 
constituents in water variably. Of TNT, RDX, and HMX, HMX has the lower water solubility 
(5 mg/L). Three main categories of organic energetic materials (explosives) have been 
identified: nitroaromatics, nitramines, and nitrate esters. Nitroaromatic compounds include 
TNT, picric acid/AP, tetryl, and 2,4-DNT, and impurities or photochemical or microbiological 
transformation products, including 1,3,5-trinitrobenzene (TNB), 1,3-dinitrobenzene (DNB), 2,6-
dinitrotoluene (2,6-DNT), 2-amino-4,6-dinitrotoluene (2ADNT), 4-amino-2-6-dinitrotoluene 
(4ADNT), and other isomers of TNT and DNT. Major nitramine compounds include RDX and 
HMX. Tetryl is classified as both nitroaromatic and nitramine. Nitrate esters commonly used 
include nitrocellulose (NC), nitroglycerine (NG), nitroguanidine (NQ), and PETN. The stability 
of explosives in soil is reported in half-life (in days) of the compound once it has reached 
equilibrium between soil surfaces and pore water (USEPA 2006). The half-life of nitramines is 
generally in hundreds of days; however, nitroaromatics and nitrate esters have a much shorter 
half-life. In general, explosives are solids at ambient temperatures and usually dispersed as 
particles with different sizes and shapes that slowly dissolve in precipitation. This occurs 
because they are sparingly soluble and are wetted on periodic basis. Studies have demonstrated 
that the distribution of energetic compounds in soil is extremely heterogeneous and that these 
compounds are only transported through soil after they are dissolved in water. Explosive 
contamination would most likely occur on or near the soil surface, unless the soil has been 
disturbed. The heterogeneity of explosives in soil is a strong potential for sampling error when 
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discrete samples are used to estimate mean concentration within geographic grids (Jenkins, et 
al. 1997; 1999). However, due to similarity of results for explosives at the six FUDS 
investigated under this study, it is not certain that a different sampling approach would have 
yielded different results (for example, detection of explosives in areas of concern at former 
Camp Beale). 

2.1.3.3 Several metal constituents were detected above environmental comparison 
criteria in both soil and surface water media. Of these constituents, only lead, iron, and zinc 
were identified as a potential constituent from munitions used at the Former Camp Beale. Other 
sources of lead detected in both soil and surface water media may include natural occurrence, 
fertilizer application, defoliant application, gasoline, and exhaust from vehicular activity in the 
immediate or adjacent areas. Iron and zinc can also occur naturally in soil. Other than 
munitions and natural occurrence, potential sources of zinc in this area would include metal 
alloys, metal plating, galvanized materials (potentially from farm and military support equipment 
on the range), fertilizers, and fungicides as related to agricultural use. Natural occurrence of 
metals in soil and the persistence of several metals in the soil-water media have been well-
documented across the United States and only a comprehensive background sampling study can 
help ascertain if any potential impact occurs from other sources on a site by site basis. For this 
study, the compounded effect from other potential sources makes it difficult to discern if there is 
any contribution from MEC used at the Former Camp Beale. 

2.1.3.4 The occurrence of several metals (aluminum, arsenic, chromium, cobalt, copper, 
lead, nickel, vanadium, and zinc) in both soil and water media suggests either migration of metal 
constituents from soil into the water medium or that suspended solids (for example, silt) are 
present in the surface water analyzed. High turbidity measurement recorded during the sampling 
effort provides additional support to this assumption. The topography at the former Camp Beale 
consists mostly of grasslands and rolling hills and the soil is primarily silty sand and moderately 
to well drained. The depth to groundwater at the former Camp Beale varies from approximately 
300 to 500 feet bgs. Based on the type of soil and depth to groundwater, the soil will inhibit 
migration of metal constituents to the groundwater. Surface water bodies in the area would 
likely be impacted by runoff from the immediate area where metals exceeding comparison 
criteria are present in soil. However, runoff is low and water erosion is light. 

2.1.3.5 Site soil formed in material that was weathered from basic metavolcanic rocks. 
The subsoil is approximately 15 inches thick and reddish-brown to yellowish-red in color. Soil 
thickness and depth to bedrock is variable over the entire project site. The range of thickness and 
depth can be from zero to several feet. Because of origin, site soil would be expected to contain 
a fair amount of metal constituents and can contribute to presence of metals in soil and surface 
water (including groundwater). Samples collected at the site were obtained from soil with 
similar characteristics and association; therefore, there were no reasons to expect significant 
difference in composition and natural occurrence of metal constituents. Mobility of metals is 
strongly influenced by pH. The soil pH values vary from 6.2 to 6.3 and are not in good 
comparison to pH measurements from the samples obtained from the surface water medium 
(5.52 to 9.18). The high pH in surface water is probably reflective of buffering by reactions with 
weathered metavolcanic rock. 

2.1.3.6 Because only one background soil sample was collected at each of the OB/OD 
areas, only a qualitative comparison could be performed between the study area and the 
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background sample. The variation or inconsistency in the background samples from both 
OB/OD areas makes it difficult to discern any impact from MEC use as concerns metals. Further 
evaluation of additional background data from more than one sample from each OB/OD area 
would be necessary to provide more credence and enable a more detailed quantitative statistical 
and geochemical evaluation of the results. Background surface water samples were not collected 
at this site; instead, a sample was collected at a location upstream of a pond/stream for analyses 
and comparison of results to results of samples collected downstream. On the basis of the 
sampling results obtained, for metals, impact from MEC use on surface water quality is not 
discernible because 1) lack of consistency in significant difference in concentrations of metals 
between upstream and downstream sample locations (note however, that several metal 
concentrations were lower in the sample collected upstream of the pond/stream when compared 
to the downstream sampling results); 2) a background sample could not be obtained; and 3) 
identification of other potential sources of metals in the study area. 
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SECTION 3 
DOCUMENTATION 

3.1 GENERAL 

Documentation for specific field and laboratory activities, submittals and deliverables 
including maps/figures, field reports and logs, laboratory data validation, and reports are 
provided or referenced in this section. 

3.1.1 MAPS AND FIGURES 

Site specific maps/figures depicting the location of the study area and specific sampling 
locations for the sampled medium are presented in Attachment A of this section. 

3.1.2 DAILY QUALITY CONTROL REPORTS 

During the sampling activities, DQCRs were prepared, dated, and signed by the project 
Site Manager and sent daily to the USAESCH project manager (PM) and USAESCH Project 
Technical Manager. The DQCRs included weather information at the time of sampling, 
identification of all field and control samples taken, status of each sample, any necessary 
departures from the SAP, any problems encountered, and instructions from Government 
personnel. Any deviations that may affect DQOs were conveyed to the USAESCH immediately 
(see Attachment B of this section for the three DQCRs). 

3.1.3 GENERAL INFORMATION LOG 

On a daily basis records of each sampling activity performed were recorded in the field log 
book. Copies of the field log are provided in Attachment C. 

3.1.4 SAFETY LOG 

The safety log for this sampling effort included records indicating each field team member 
read the Accident Prevention Plan and participated in safety briefings. Copies of the safety 
briefings are included in Attachment D of this section. 

3.1.5 PHOTOGRAPHIC RECORDS 

Photographs of each sampling location were recorded. These photographs are provided in 
Attachment E of this section. 

3.1.6 SAMPLE LABELS 

Prior to sample collection, sample label information was completed except time of 
collection and the label was placed on the appropriate bottle. After the sample was collected, 
collection time was entered and sample label was covered with clear tape. Each bottle shipped to 
the laboratory for analysis had a sample label containing, at a minimum, the following 
information: 

• Site Name; 

• Site Location; 

• Sample number designation; 

• Date and time of sample collection; 
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• Analysis required; 
• Preservation; and 

• Name of sampler. 

3.1.7 CHAIN OF CUSTODY RECORDS 

A COC record accompanied the sample containers from samples were collected, 
contained, preserved, and then shipped to the laboratories. Chain of custody forms were 
completed in the field to specifically indicate, who (name of personnel, organization, and 
address) collected the samples, number of sample containers, type of analysis required for each 
sample, sampled medium, date and time of sample collection, and date relinquished. Chain of 
custody was prepared and placed in each cooler containing samples sent to the STL Denver and 
ECBL. Copies of the COC used are included in Attachment F of this section. 

3.1.8 LABORATORY DATA/DOCUMENTS 

Laboratory results were assessed for compliance with required precision, accuracy, 
completeness and sensitivity. Field QC results were also evaluated for compliance with required 
precision, accuracy, and representativeness. Data Validation Report for this effort is provided in 
Attachment G. The following data and documents were reviewed: 

Method calibration limits; 

Method blanks; 

Laboratory-established MDLs; 

Analytical batch control records including spike recoveries and spike duplicate results; 

Surrogate standard recoveries, where/if applicable; 

Confirmation mass spectra for explosives, when detected; 

Instrument initial calibration, initial calibration verification, and continuing calibration 
verification; 

Instrument print-outs; 

Results of parent and respective field duplicate samples; 

Corrective actions, when needed; 

Formulas used for analyte quantitation; and 

Calculations supporting analyte quantitation. 
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Figure 2-1 

Site Specific Sampling Area and 
Results (Soil) Map 
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Figure 2-2 

Site Specific Sampling Area and 
Results (Surface Water) Map 
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Figure 2-3 

Site Specific Sampling Area and 
Results (Soil) Map 
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DAILY CONTRACTOR QUALITY CONTROL REPORT 

Contract Number: W912DY-04-D-0005 

Delivery 
Number: 

Project Name: 

Project Number: 

Site Location: 

Date: 

Weather: 

Order 0004 

Munitions Constituents Sampling, . 
Formerly Used Defense Sites 

744205 

Former Camp Beale, Stanford OB/OD 

May 23, 2005 

Sunny, light breezy, low 80's °F. 

Analysis, and Evaluation of 

Activities Conducted: Site mobilization, UXO anomaly avoidance, sample location 
acquisition, soil sampling, and surface water sampling. 

Work Performed: Met with onsite Point of Contact (POC), Mr. Terry Gleason at former Camp 
Beale. Had a site-specific health and safety briefing at the Camp Beale Project Field Office 
Trailer. Discussed work planned for the day then proceeded to the Stanford OB/OD site. 
Equipment [Schonstedt, GPS - Pro XRS, and Horiba U Multi-parameter (Ph, conductivity, 
temperature, turbidity) meter] check, calibration, and test were performed. Anomaly avoidance 
was performed to navigate to each designated sampling location. Using the list of coordinates 
provided in the Work Plan, Parsons field sampling team acquired locations of former OB/OD 
operations at the Stanford OB/OD site at former Camp Beale. All sample locations were 
surveyed for northing and easting coordinates and an observation of significant attributes of soil 
conditions in and around each location was made and recorded in the field log. At each of these 
locations, anomaly avoidance was performed to ensure the location was safe to collect sample 
and soil samples were collected for analysis of TAL metals and explosives (pH and soil 
classification at two locations). Eight soil samples plus two QC samples and one QA split were 
collected at the Stanford site. Additionally, three surface water samples, two QC samples and 
one QA split were collected in the pond located North of the site. Surface water samples were 
collected in sample containers with preservatives (STL provided sample containers with the 
required preservatives). Sample labels were completed and checked and secured on each sample 
container. All water samples were analyzed for water quality parameters: pH, turbidity, 
conductivity, and temperature. Photographs of each sampling location and samples collected 
were taken and logged. All required sampling information and data were recorded in the project 
field log and the chain of custody form for the samples was prepared. The samples were packed, 
preserved with ice in a cooler, and kept ready for shipping to STL and ECBL laboratories. The 
sampling locations were then restored. 

PARSONS 
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Work Planned: On May 23, 2005, Parsons planned to perform munitions constituents sampling 
at the Stanford OB/OD site. Work at the Stanford OB/OD site would include anomaly avoidance, 
acquisition of the sampling locations, setup of the sampling grid, preparation of sampling 
equipment/tools, and collection of eight (8) soil samples (including a background sample) and 
four surface water samples, including the designated number of QA/QC samples for each sample 
medium. 

Field Instrument Measurements (list or provide attachment): 

Surface Water ID: 
MCS-Beale-SWOl 
MCS-Beale-SW02 
MCS-Beale-SW02 

pH: 
5.52 
8.60 
9.18 

Temp (°C): 
23.4 
30.5 
31.1 

Cond (mS/cm): 
0.288 
0.131 
0.129 

Turb (NTU): 
97 
36 
107 

Equipment Calibrations (list or provide attachment): Horiba U-10 multi-parameter 
calibration for pH, conductivity, temp, and turbidity. 

• pH: 4.01/4.00 @ 30.8 °C 
• Conductivity: 4.51/4.49 mS/cm @ 30.8 °C 
• Temp: 30.8 °C 
• Turbidity: 0.0/0.0 

List all field and quality control samples collected (list or provide attachment): 

Two field duplicates for soil were collected at MCS-Beale-S8 and -S10 for TAL metals 
explosives, pH, and soil classification. One MS/MSD for soil was collected at MCS-Beale-
S8 (MS/MSD). One QA split sample was collected at MCS-Beale-SlO-QA. One field 
duplicate for water was collected at MSC-Beale-SW02 for TAL metals and explosives. One 
QA split sample was collected at MCS-Beale-SW02-QA. One MS/MSD for water was 
collected at MCS-Beale-SW02 (MS/MSD). The QA samples will be sent to ECBL for TAL 
metals and explosives analyses. 

Departures from approved SAP: 

Per the SAP for this MCS project, four field surface water samples are planned at each of 
the FUDS however, with the understanding that samples may be saved (if not used, for 
example, where there is no surface water or where there is very little surface water to 
sample) for use at other sites where additional surface water samples may be warranted. At 
Stanford OB/OD area, a small pond was identified as the only surface water with the 
potential for receiving runoff from the site. Based on review of field conditions and with 
the Parsons PM, three surface water samples were considered adequate for this site. The 
remaining sample (one) will be used when performing work at former Camp Burner where 
based on recent review, additional surface water samples would be needed to investigate 
both areas (Lakeview Area and Area 4C) of interest at that site. 
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Problems encountered/resolutions: None 

Health and Safety Training: Tom Daily of Earth Tech and Terry Gleason of USACE, 
Sacramento District, conducted a site-specific health and safety briefing at the Camp Beale 
project trailers. . 

Instructions given by government personnel: None today. 

Check all attachments: 

Table listing all field/QC samples collected 

Field sampling forms (in separate submittal) 

Field-generated analytical results 

Chain-of-custody forms (in separate submittal) 

Signed by: 

Name (print): 

Date: 

Phone Number: 

Copies sent to: 

John Ledbetter (FTL/SSHO/Competent Person -Equivalent) 

May 23, 2005 

Mobile: 703-786-6613; office: 703-934-2354 

Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 
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DAILY CONTRACTOR QUALITY CONTROL REPORT 

Contract Number: W912DY-04-D-0005 

Delivery Order Number: 0004 

Project Name: Munitions Constituents Sampling, Analysis, and Evaluation 
of Formerly Used Defense Sites 

Project Number: 744205 

Site Location: Former Camp Beale, Stanford OB/OD 

Date: May 24,2005 

Weather: Sunny, low 80's °F. 

Activities Conducted: Site mobilization, UXO anomaly avoidance, sample location 
acquisition, soil sampling, and surface water sampling. 

Work Performed: Met with onsite Point of Contact (POC), Mr. Terry Gleason at former Camp 
Beale. Signed the site visitor log at the Camp Beale Project Field Office Trailer and discussed work 
planned for the day then proceeded to the Travis OB/OD site. The SSHO (John Ledbetter) gave a 
site-specific health and safety briefing at the Travis OB/OD site. Equipment [Schonstedt and GPS 
- Pro XRS] were checked and tested. Using the list of coordinates provided in the Work Plan, the 
Parsons field sampling team acquired locations of former OB/OD operations at the Travis OB/OD 
site at former Camp Beale. All sample locations were surveyed for northing, easting, and elevation 
and any observations of significant attributes of soil conditions in and around each location was 
made and recorded in the field log. At each of these locations, anomaly avoidance was performed to 
ensure the location was safe to collect sample and soil samples were collected for analysis of TAL 
metals and explosives (pH and soil classification at three locations). Seven soil samples were 
collected at the Travis site. Sample labels were completed and checked and secured on each sample 
container. Sampling locations were restored to their original condition. Photographs of each 
sampling location were taken and logged. Additionally, three surface water samples plus a field 
duplicate, a QA split, and a MS/MSD at the Stanford OB/OD site were resampled for explosives 
because not enough sample volume was collected on 5/23/05. Previously collected water samples 
for explosives at these locations were dumped out and new surface water was collected at the same 
locations as 5/23/05. All required sampling information and data were recorded in the project field 
log and the chain of custody form for the samples was prepared. The samples were packed, 
preserved with ice in a cooler, and kept in the hotel for shipping to STL and ECBL laboratories. 

Work Planned: On May 24, 2005, Parsons planned to perform munitions constituents sampling at 
the Travis OB/OD site. Work at the Travis OB/OD site would include anomaly avoidance, 
acquisition of the sampling locations, setup of the sampling grid, preparation of sampling 
equipment/tools, collection of seven (7) soil samples (including a background sample) and three (3) 
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surface water samples (including QC samples). 

Field Instrument Measurements (list or provide attachment): 
No field instrument measurements were collected today. 

Equipment Calibrations (list or provide attachment): 
No equipment required calibration today. 

List all field and quality control samples collected (list or provide attachment): 

Sample ID 

MCS-Beale-Sl 

MCS-Beale-S2 

MCS-Beale-S3 

MCS-Beale-S4 

MCS-Beale-S5 

MCS-Beale-S6 

MCS-Beale-S7 

MCS-Beale-SWOl 
MCS-Beale-SW02 
MCS-Beale-SW02-QA 
MCS-Beale-SW03 

MCS-Beale-SW06 

Media 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 
Water 
Water 
Water 

Water 

Time 

1100 

1035 

1135 

1200 

1220 

1245 

1320 

1510 
1515 
1515 
1520 

1500 

Container 
Type 

8oz, 4oz, 
&2oz 

4oz, & 
2oz 

8oz, 4oz, 
&2oz 

4oz, & 
2oz 

8oz, 4oz, 
& 2oz 

4oz, & 
2oz 

4oz, & 
2oz 

1L Amber 
1L Amber 
1L Amber 
1L Amber 

1L Amber 

No. of 
Containers 

3 

2 

3 

2 

3 

2 

2 

2 
2 
2 
4 

2 

Analysis 

Metals, 
Explosives, 

pH, Soil Class 
Metals, 

Explosives 
Metals, 

Explosives, 
pH, Soil Class 

Metals, 
Explosives 

Metals, 
Explosives, 

pH, Soil Class 
Metals, 

Explosives 
Metals, 

Explosives 
Explosives 
Explosives 
Explosives 
Explosives 

Explosives 

Comments 

QA Split 
MS/MSD 

Field Dup of 
SW02 

Departures from approved SAP: 

At the Stanford OB/OD site, three surface water samples plus a field duplicate, a QA split, and a 
MS/MSD were resampled for explosives only because not enough sample volume was collected on 
5/23/05. Previously collected water samples for explosives at these locations were emptied out of 
the unpreserved containers, rinsed, and new surface water was collected at the same sample 
locations as 5/23/05. 

Problems encountered/resolutions: None 

Health and Safety Training: John Ledbetter conducted a site-specific health and safety briefing at 
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the Travis OB/OD site. 

Instructions given by government personnel: None today. 

Check all attachments: 

Table listing all field/QC samples collected 

Field sampling forms (in separate submittal) 

Field-generated analytical results 

Chain-of-custody forms (in separate submittal) 

Signed by: Jd** &0&&Z 

Name (print): John Ledbetter (FTL/SSHO/Competent Person -Equivalent) 

Date: May 24, 2005 

Phone Number: Mobile: 703-786-6613; office: 703-934-2354 

Copies sent to: Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 
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DAILY CONTRACTOR QUALITY CONTROL REPORT 

Contract Number: W912DY-04-D-0005 

Delivery Order Number: 0004 

Project Name: Munitions Constituents Sampling, Analysis, and Evaluation 
of Formerly Used Defense Sites 

Project Number: 744205 

Site Location: Former Camp Beale, Stanford OB/OD 

Date: May 25, 2005 

Weather: Sunny, low 80's °F. 

Activities Conducted: UXO anomaly avoidance, sample location acquisition, soil 
sampling, shipping of samples to the lab, and demobilization 
from former Camp Beale. 

Work Performed: Met with onsite Point of Contact (POC), Mr. Terry Gleason at former Camp 
Beale. Signed the site visitor log at the Camp Beale Project Field Office Trailer and discussed work 
planned for the day then went to the Stanford OB/OD site. The SSHO (John Ledbetter) gave a site-
specific health and safety briefing at the Stanford OB/OD site. Equipment [Schonstedt] was 
checked and tested. Did not use the GPS unit as the intent was to collect FD at the background 
location (because of easy access). On the way to this location, anomaly avoidance was performed to 
ensure path to the sampling location and the sampling location were safe to collect sample and soil 
samples were collected for analysis of TAL metals and explosives (pH and soil classification at the 
background location). Photographs of the sampling location was taken and logged. All required 
sampling information and data were recorded in the project field log and the chain of custody form 
for the samples was prepared. The samples were packed, preserved with ice in a cooler, and taken to 
the Federal Express office to ship out to STL and ECBL. Demobilized from former Camp Beale 

Work Planned: On May 25, 2005, Parsons planned to perform munitions constituents sampling at 
the Stanford OB/OD site in particular, to collect the additional FD requested. Both the original 
sample designated at this location and the FD would be collected. Work at the Stanford OB/OD site 
would include anomaly avoidance, setup of the sampling grid (note that this location was acquired 
on 05/23/05), preparation of sampling equipment/tools, and collection of background sample and 
FD. Demobilize from former Camp Beale and mobilize to former Camp Maxey 

Field Instrument Measurements (list or provide attachment): 
No field instrument measurements were collected today. 

Equipment Calibrations (list or provide attachment): 
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No equipment required calibration today. 

List all field and quality control samples collected (list or provide attachment): 

Sample ID 

MCS-Beale-S15 

MCS-Beale-S15 

MCS-Beale-S21 

MCS-Beale-S21 

Media 

Soil 

Soil 

Soil 

Soil 

Time 

1135 

1200 

1220 

1245 

Container 
Type 

8oz, 4oz, 
&2oz 

4oz, & 
2oz 

8oz, 4oz, 
&2oz 

4oz,& 
2oz 

No. of 
Containers 

3 

2 

3 

2 

Analysis 

Metals, 
Explosives, 

pH, Soil Class 
Metals, 

Explosives 
Metals, 

Explosives, 
pH, Soil Class 

Metals, 
Explosives 

Comments 

Field Dup of 
S15 

Departures from approved SAP: 

Parsons field team received notice to cancel the additional FD sample which was requested earlier in 
the day based on discussion yet to be resolved at the time the sample was collected. The sample was 
shipped to the laboratory. Corrective action planned is to call STL on 05/26/05 to cancel request for 
analysis of the FD sample (MCS-Beale-S21). The chain of custody would be revised accordingly 
and forwarded to the laboratory on 05/26/05. Demobilized from former Camp Beale. 

Problems encountered/resolutions: None 

Health and Safety Training: John Ledbetter conducted a site-specific health and safety briefing at 
the Travis OB/OD site. 

Instructions given by government personnel: None today. 

Check all attachments: 

Table listing all field/QC samples collected 

Field sampling forms (in separate submittal) 

Field-generated analytical results 

X Chain-of-custody forms (in separate submittal) sent by fax. 

Signed by: dd^ $*$>®!i£-
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Name (print): John Ledbetter (FTL/SSHO/Competent Person -Equivalent) 

Date: May 25, 2005 

Phone Number: Mobile: 703-786-6613; office: 703-934-2354 

Copies sent to: Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 
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FINAL 

PLAN ACCEPTANCE FORM 
PROJECT ACCIDENT PREVENTION PLAN 
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Photo #1. MCS Project, Beale AFB-Stanford OB/OD, South gate leading into property 

Photo #2. MCS Project, Beale AFB-Stanford OB/OD, Surface Water Sample SW-01 in the 
background. 

Attachment H - Field Photo Log for Camp Beale - Stanford.doc 2 
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Photo #3. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S8 

Photo #4. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S8 

Altachmenl K - Field Photo Log for Camp Beale - Slanford.doc 3 



Photo #5. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S8 

Photo #6. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S9 

Allachincnl B - Field Pholo Log for Camp Beale - Slanford.doc 4 



c 
Photo #7. MCS Project, Beale AFB-Stanford OB/OD. Soil Sample MCS-Beale-S9 

C 
Photo #8. MCS Project. Beale AFB-Stanford OB/OD. Soil Sample MCS-Beale-S9 

Aciachmcni F - Field Photo Log for Camp Beale - Stanford.doc 5 
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Photo #9. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S 10 

Photo #10. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S 10 

Altachmcm E - Field Pholo Log for Camp Beale - Slanford.doc 6 



Photo #11. MCS Project, Beale AFB-Stanford OB/OD. Soil Sample MCS-Beale-S 11 

Photo #12. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S 11 

Attachment B - Field Photo Log for Camp Beale - Slanford.doc 7 



I Photo #13. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-Sl 1 

c 

Photo #14. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-Sl2 

Aiiachmenl E - Held Phoio Log for Camp Beale - Sianford.doc 8 
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Photo #15. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S12 

Photo #16. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S 13 

Attachment E - Field Photo Log for Camp Beale - Slanlord.doc 9 
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- _ • L-JL - • • -Photo #17. MCS Project. Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S13 

Photo #18. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S14 

Attachment h • Held Pholo Log for Camp Beale - Stanford.doc 10 



Photo #19. MCS Project. Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-SI4 

Photo #20. MCS Project, Beale AFB-Stanford OB/OD, Soil Sample MCS-Beale-S 15 

Attachment K - Field Photo Log for Camp Beale - Stanford.doc 11 



c 
Photo #21. MCS Project, Beale AFB-Stanford OB/OD. Soil Sample MCS-Beale-S15 

Photo #22. MCS Project, Beale AFB-Stanford OB/OD. Surface Water Sample SW-01 

Allachmenl E - Field Pholo Log for Camp Beale • Stanford.doc 12 



Photo #23. MCS Project, Beale AFB-Stanford OB/OD, Surface Water Sample SW-0 

C 

Photo #24. MCS Project, Beale AFB-Stanford OB/OD, Surface Water Sample SW-02 

Allachmeni E - Field Pholo Log for Camp Beale - Slanford.doc 13 



Photo #25. MCS Project. Beale AFB-Stanford OB/OD. Surface Water Sample SW-02 

Photo #26. MCS Project, Beale AFB-Stanford OB/OD. Surface Water Sample SW-02 

Attachment E - Held Photo Log tor Camp Beale - Slanford.doc 14 



Photo #27. MCS Project, Beale AFB-Stanford OB/OD, Surface Water Sample SW-03 

ta^r*^^1' 

Photo #28. MCS Project. Bcale AFB-Stanford OB/OD, Surface Water Sample SW-03 

Attachment E - Field Photo Log for Camp Beale - Stanford.doc 15 
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Photo #1. MCS Project, Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-Sl 

Photo #2. MCS Project. Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-S 1 

Attachment F. contd - Field Photo Log for Camp Beale - Travis.doc I 



Photo #3. MCS Project, Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-S2 

Photo #4. MCS Project, Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-S2 

Attachment E contd - Field Photo Log for Camp Beale - Travis.doc 2 
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Photo #5. MCS Project, Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-S3 

I 
Photo #6. MCS Project, Beale AFE : I Y I S OB/OD, Soil Sample MCS-Beale-S3 

Allachmem F. conld - Field Photo Log for Camp Beale - Travis.doc 3 



Photo #7. MCS Project, Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-S4 

c 

Photo #8. MCS Project. Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-S4 

c 
Attachment E contd - Field Photo Log for Camp Beale - Travis.doc 4 
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Photo #9. MCS Project, Beale AFB-Travis OB/OD. Soil Sample MCS-Beale-S5 

— 
Photo #10. MCS Project, Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-S5 

Anachmenl B contd - Reld Photo Log for Camp Bealc - Travis.doc S 
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Photo #11. MCS Project, Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-S6 

• * ^ 

Photo #12. MCS Project, Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-S6 

Anachinenl K conld - Field Pholo Log for Camp Beale - Travis.doc 6 
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Photo #13. MCS Project, Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-S7 

Photo #14. MCS Project, Beale AFB-Travis OB/OD, Soil Sample MCS-Beale-S7 

Attachment F. contd - Field Photo Log for Camp Beale - Travis.doc 7 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP BEALE 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil and water samples 
collected from former Camp Beale on May 23, 24, and 25, 2005. Samples were logged 
in under the following Sample Delivery Group (SDG): 

A5E270413 

Soil samples were analyzed for explosives, metals, soil classification and pH. 
Water samples were analyzed for explosives, metals, and hardness. Not all samples were 
analyzed for the parameters listed above. The table below details the parameters that 
were requested for each sample. The field quality control (QC) samples collected in 
association with this SDG included two field duplicates (FDs) and two matrix 
spike/matrix spike duplicate (MS/MSD) pairs. The field QC samples were analyzed for 
the same parameters as the associated parent samples. 

All samples were collected by Parsons. All analyses were performed by STL-
Denver or STL-Burlington following the procedures outlined in the Statement of Work 
and the Work Plan of Munition Constituents Sampling, Analysis and Evaluation at 
Formerly Used Defense Sites project (Work Plan) issued in April 2005 by Parsons. The 
samples in this SDG were shipped to STL-Denver in three coolers. The coolers were 
received by the laboratory at temperatures of 2.7°C, 2.3°C, and 3.4°C, all of which are 
within the 2-6° C range recommended by the Work Plan. 

SAMPLE DDs AND REQUESTED PARAMETERS 

Sample ID 

MCS-Beale-Sl 
MCS-Beale-S2 
MCS-Beale-S3 
MCS-Beale-S4 

MCS-Beale-S5 
MCS-Beale-S6 
MCS-Beale-S7 
MCS-Beale-S8 
MCS-Beale-S9 
MCS-Beale-SlO 
MCS-Beale-Sll 

Matrix 

S 
S 
S 
S 

S 
S 
S 
S 
S 
S 
S 

Explosives 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

Metals 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

pH & Soil 
Classification 

X 

X 

X 

X 

X 

Hardness Comments 

MS/MSD 

PAGE 1 OF 15 
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MCS-Beale-S12 
MCS-Beale-S13 
MCS-Beale-S14 
MCS-Beale-S15 
MCS-Beale-S20 
MCS-Beale-
SW01 
MCS-Beale-
SW02 
MCS-Beale-
SW03 
MCS-Beale-
SW06 

S 

s 
s 
s 
s 

sw 

sw 

sw 

sw 

X 
X 
X 
X 
X 

. X 

X 

X 

X 

X 
X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

Background 
FDofSlO 

MS/MSD 

FDofSW02 

S = Soil and SW = Surface Water 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt form; and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic date deliverable (EDD) software, 
Automatic Date Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at <l/2 reporting limit (RL), 
no corrective action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USACE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 
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Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-di nitrobenzene 

Nitrobenzene 

Tetryl 

Nitroglycerin 

2,4,6-Trinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

LCS/MS/MSD Control 
Limits for Soil 

53-120 

70-114 

62-110 

69-110 

71-111 

20-162 

43-124 

67-114 

72-122 

71-120 

67-112 

70-110 

73-111 

55-162 

72-112 

72-112 

LCS/MS/MSD Control 
Limits for Water 

20-156 

55/141 

48-135 

62-127 

22-129 

20-126 

19-126 

59-129 

57-132 

61-131 

58-130 

59-126 

20-123 

35-154 

20-134 

21-131 

For metals, the control limits are 80% - 120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil FD, and one (1) soil MS/MSD pair; 
three (3) surface water samples, one (1) surface water FD, and one (1) surface water 
MS/MSD pair. The samples were collected on May 23, 24, and 25, 2005 and were 
analyzed for the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321 A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the method. 

The explosives analyses were performed in two analytical batches. The soil samples 
were analyzed in batch #5153127 under a single initial calibration (ICAL) and water 
samples were analyzed in batch #5151139 under a separate ICAL. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate (S) 
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spikes. Samples MCS-Beale-S8 and MCS-Beale-SW03 were designated for MS/MSD 
analyses on the COC. 

All LCS and surrogate spike recoveries were within the laboratory historically 
developed control limits except: 

Batch # 

5053127 

Matrix 

S 

S 

s 
s 
s 
s 
s 

Sample 

LCS 

LCS 

LCS 

LCS 

LCS 

MCS-Beale-S4 

MCS-Beale-S20 

Analyte 

1,3 -Dinitrobenzene 

Nitrobenzene 

2,6-Dinitrotoluene 

3-Nitrotoluene 

4-Nitrobenzene 

Nitrobenzene-d5 (S) 

Nitrobenzene-d5 (S) 

%R 

113 

128 

113 

121 

116 

118 

118 

Control Limits 
(%R) 

69 -110 

71-111 

70-110 

73-111 

72-112 

77 -117 

77-117 

All target compounds were non-detect for all associated field samples. Therefore, the 
high recoveries in this LCS sample and two field samples had no impact to the data 
quality. No flags were applied. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Parent Sample ID 
MCS-Beale-S8 

MCS-Beale-SW03 

Analyte 
Nitrobenzene 

HMX 

Tetryl 

1,3,5-
Trinitrobenzene 

Matrix 
S 

W 

w 
w 

MS %R 

(104) 

43 

12 

62 

MSD %R 

114 

41 

13 

63 

Criteria 

71-111 

76 - 142 

30-170 

67-118 

( ) indicates the recovery met criteria. 

The results for all non-compliant compounds were non-detects and were flagged 
"UJ" in the associated parent samples. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate results. Sample MCS-Beale-S20 was collected as a field duplicate of sample 
MCS-Beale-SlO. MCS-Beale-SW06 was collected as a field duplicate of sample MCS-
Beale-SW02. 

All MS/MSD RPDs were within the laboratory historically developed control limits. 

No analytes were detected in any of the field duplicate samples or their associated 
parent samples. 
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Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All secondary source verification criteria were met. 

• All initial and continuing calibration verification criteria were met. 

• MDL studies for both waters and soils were conducted within 12 months of 
sample analyses. 

Two method blanks were associated with this SDG, one for each analytical batch. 
Both method blanks were free of target explosives at or above one half of the associated 
RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on May 23, 24, and 25, 2005 
and were analyzed for aluminum, calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
601 OB. The samples in this SDG were analyzed following the procedures outlined in the 
Work Plan. All samples were prepared and analyzed within the holding time required by 
the method. 
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The ICP-AES metals analyses were performed in two analytical batches (one for soil 
and one for water) under two separate ICALs. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Beale-S8 and MCS-Beale-SW03 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exception: 

Sample ID 

MCS-Beale-S8 

MCS-Beale-SW03 

MCS-Beale-SW03 

Metal 

Calcium 

Aluminum 

Iron 

Matrix 

S 

W 

w 

MS (%R) 

157 

193 

145 

MSD (%R) 

170 

195 

149 

Criteria 
(%R) 

80 - 120 

8 0 - 120 

80 - 120 

The calcium result in sample MCS-Beale-S8 and the aluminum and iron results in 
sample MCS-Beale-SW03 were flagged "J" as estimated due to the high bias 
demonstrated by the MS/MSD recoveries. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate results. Sample MCS-Beale-S20 was collected as a field duplicate of sample 
MCS-Beale-SlO. MCS-Beale-SW06 was collected as a field duplicate of sample MCS-
Beale-SW02. 

All MS/MSD PvPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria as follows: 

Metal 

Aluminum 
Calcium 

Iron 

Potassium 

Magnesium 

MCS-Beale-SlO 
(mg/kg) 
25000 
5400 

35000 

890 

14000 

MCS-Beale-S20 
(mg/kg) 
25000 
5800 

35000 

860 

13000 

RPD 

0.0 
7.1 
0.0 

3.4 

7.4 

Criteria 

RPD < 70% 
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Metal 

Aluminum 

Calcium 
Iron 

Magnesium 
Potassium 

Sodium 

MCS-Beale-SW02 
(ug/L) 
3100 

10000 
5200 
13000 
6700 
7100 

MCS-Beale-SW06 
(ug/L) 
6700 
11000 
11000 

13000 
6800 

7100 

RPD 

73.5 

9.5 
71.6 

0.0 
1.5 
0.0 

Criteria 

RPD < 40% 

The aluminum and iron results for sample CS-Beale-SW02 and CS-Beale-SW06 
were flagged "J" as estimated due to the variability demonstrated by the FD results. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All second source verification criteria were met. Both initial calibration 
verification samples were prepared using a secondary source. 

• All continuing calibration verification criteria were met. 

• All interference check criteria were met. 

• RL checks were compliant. 

• The dilution test (DT) was analyzed on samples MCS-Beale-S8 and MCS-Beale-
SW03. 

For sample MCS-Beale-S8, the dilution test was not applicable for sodium since 
the parent sample had <RL level of sodium. The DT met criteria for all 
applicable metals as follows: 

Sample ID 

MCS-Beale-S8 

Metal 

Aluminum 

Calcium 

Iron 

Magnesium 

Potassium 

%D 

1.4 

1.2 

3.7 

0.4 

0.5 

Criteria 

%D < 10 
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For the sample MCS-Beale-SW03, dilution test was not applicable for sodium. 
The DT met criteria for all applicable metals as follows: 

Sample ID 

MCS-Beale-SW03 

Metal 

Aluminum 

Calcium 

Iron 

Magnesium 

Potassium 

%D 

1.9 

0.4 

2.5 

0.4 

0.6 

Criteria 

%D<10 

• Post digestion spike was not performed. Based on the MS/MSD results, there 
were no matrix effect demonstrated for sodium in both soil and water matrixes. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP-AES analyses in this SDG. All calibration blanks 
were compliant. All method blanks were free of target metals at or above half of the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. 
The completeness for the ICP-AES metals portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

ICP/MS METALS 

General 

The ICP/MS portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on May 23, 24, and 25, 2005 
and were analyzed for antimony, arsenic, barium, cadmium, chromium, cobalt, copper, 
lead, manganese, nickel, selenium, silver, thallium, vanadium, and zinc. 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method and 
the Work Plan. 

Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD sample. 
Samples MCS-Beale-S8 and MCS-Beale-SW03 were designated for MS/MSD analyses 
on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 
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The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exceptions: 

Sample ID 
MCS-Beale-S8 

Analyte 
Antimony 

Arsenic 

Cobalt 

Lead 

Nickel 

Selenium 

Matrix 
S 

S 

s 
s 
s 
s 

MS %R 
5 

(81) 

(109) 

77 

79 

76 

MSD %R 
3.2 

79 

152 

(96) 

(90) 

77 

Criteria %R 
80-120 

8 0 - 1 2 0 

80 - 120 

80 - 120 

80 - 120 

8 0 - 1 2 0 

( ) indicates the recovery met criteria. 

The non-compliant analytes were flagged "J" as estimated in the associated parent 
sample in accordance with the Work Plan. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate results. Sample MCS-Beale-S20 was collected as a field duplicate of sample 
MCS-Beale-SlO. MCS-Beale-SW06 was collected as a field duplicate of sample MCS-
Beale-SW02. 

All MS/MSD RPDs were within acceptance criteria except antimony in the soil pair 
of MS/MSD. "J" flag was already applied due to non-compliant %R in the MS/MSD 
analyses. 

All field duplicate RPDs were within acceptance criteria as follows: 

Metal 

Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

Cobalt 
Copper 
Lead 

Manganese 
Nickel 

Vanadium 
Zinc 

MCS-Beale-SlO 
(mg/kg) 

1.8 
65 

0.14 
0.13 
150 
25 
100 
10 

450 
54 
94 
42 

MCS-BeaIe-S20 
(mg/kg) 

2.1 
64 

0.17 
0.14 
150 
26 
100 
12 

560 

53 
100 
44 

RPD 

15.4 
1.6 

19.4 
7.4 
0.0 
3.9 
0.0 
18.2 
21.8 

1.9 
6.2 
4.7 

Criteria 

RPD < 70% 
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Metal 

Barium 

Cobalt 

Chromium 
Copper 

Manganese 
Nickel 

Lead 
Vanadium 

Zinc 

MCS-Beale-SW02 
(ug/L) 

38 
7.4 
11 
20 

410 
7.1 
2.3 
32 
180 

MCS-Beale-SW06 
(ug/L) 

53 
13 
20 
26 
560 
11 
2.7 
46 
140 

RPD 

33.0 

54.9 
58.1 
26.1 
30.9 
43.1 
16.0 
35.9 
25.0 

Criteria 

RPD < 40% 

The cobalt, chromium, and nickel results for samples CS-Beale-SW02 and CS-
Beale-SW06 were flagged "J" as estimated due to the variability demonstrated by the FD 
results. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All instrument tune criteria were met. 

• All initial calibration criteria were met. 

• All metals met criteria in the RL check standard. 

• All second source criteria were met. The ICV was prepared using a secondary 
source. 

• All CCV criteria were met. 

• All interference check (ICSA/ICSAB) criteria were met. 

• The dilution test was performed on sample MCS-Beale-S8 for the soil batch and 
on sample MCS-Beale-SW03 for the water batch. 

The dilution test for sample MCS-Beale-S8 was only applicable for barium, 
chromium, cobalt, copper, lead, nickel, vanadium, and zinc. All other metals were 
either non-detected or below the RL in the diluted run. 
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Sample ID 

MCS-Beale-S8 

Metal 

Barium 

Chromium 

Cobalt 

Copper 

Lead 

Nickel 

Vanadium 

Zinc 

%D 

4.1 

9.2 

11.1 

11.8 

3.2 

10.4 

5.7 

16.2 

Criteria 

%D < 10 

%D of cobalt, copper, nickel, and zinc were non-compliant. 

The dilution test for sample MCS-Beale-SW03 was applicable for barium, 
chromium, cobalt, copper, manganese, and vanadium. All other metals were 
either non-detected or below the RL in the diluted run. 

.Sample ID 

MCS-Beale-SW03 

Metal 

Barium 

Chromium 

Cobalt 

Copper 

Manganese 

Vanadium 

%D 

1.4 

1.9 

0.6 

0.9 

3.9 

1.7 

Criteria 

%D<10 

• Lab performed post digestion spike addition test on sample MCS-Beale-S8 and 
MCS-Beale-SW03. All %Rs were within 75% - 125%. No flag is needed. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP/MS analyses in this SDG. All calibration blanks 
were compliant. Both method blanks were free of any target metals at or above half of the 
RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

MERCURY 

General 

The mercury portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
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surface water MS/MSD pair. The samples were collected on May 23, 24, and 25, 2005 
and were analyzed for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7470A and 
7471 A. The samples were analyzed following the procedures outlined in the Work Plan. 
All samples were prepared and analyzed within the holding time required by the method 
and the Work Plan. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Beale-S8 and MCS-Beale-SW03 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS/MS/MSD 
recoveries were within acceptance criteria. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate mercury results. Sample MCS-Beale-S20 was collected as a field duplicate of 
sample MCS-Beale-SlO. MCS-Beale-SW06 was collected as a field duplicate of sample 
MCS-Beale-SW02. 

Both MS/MSD PvPDs were within acceptance criteria. 

Mercury was below the RL in both parent and field duplicate water samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 

• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 

There were two method blanks (one for each matrix) and several calibration blanks 
associated with the mercury analyses in this SDG. All calibration blanks were compliant. 
Both method blanks were free of mercury at or above half of the RL. 
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Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH AND HARDNESS 

The pH portion of this SDG consisted of five (5) soil samples and the hardness 
portion of this SDG consisted of four (4) surface water samples. 

The pH determination was performed using USEPA SW846 Method 9045C and 
the hardness was determined with EPA Method 130.2. The samples were analyzed 
following the procedures outlined in the Work Plan. All samples were prepared and 
analyzed within the holding time required by the method for hardness. The holding time 
for pH determination is 24 hours, all pH determination for soil samples were done after 
the holding time was expired. All pH results were flagged with "J". 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS/LCSD 
samples and the MS/MSD samples for the hardness determination and from the pH 7 
standard buffer solution readings for the pH determination. Sample MCS-Beale-SW03 
was designated for MS/MSD analyses for the hardness on the COC. 

All LCS/LCSD and MS/MSD recoveries were within laboratory developed limits for 
hardness. The pH 7 standard buffer solution readings for pH determination were within 
laboratory control limits. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results, 
MS/MSD concentrations, field duplicate results, and laboratory duplicate results. MCS-
Beale-SW06 was collected as a field duplicate of sample MCS-Beale-SW02 for the 
hardness analysis. In addition, the laboratory ran a laboratory duplicate for pH using 
sample CS-Beale-S8. 

The LCS/LCSD and MS/MSD RPDs for hardness were within the control limits. 
The laboratory duplicate RPD for pH was within laboratory control limits. 

The %RPD of the hardness between parent/FD was 1.2%. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work, Plan; 

• Evaluating preservation and holding times; and 
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• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method for the hardness. All pH data were flagged 
with "J" due to the hold time exceedance as noted above. 

• The pH meter was calibrated prior to the reading of the samples. 

• All calibration verification criteria for the pH meter were met. 

There was one method blank associated with the hardness analyses in this SDG. The 
method blank was free of calcium carbonate at or above one half the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All hardness and pH results for the samples in this SDG were considered usable. 
The completeness for the hardness and pH portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 

DATA USABILITY 

All calculations were spot checked for accuracy. All data in this SDG are usable 
and all DQO requirements were met. 

Parent Sample 
Field ID 
MCS-Beale-S10 

Data of Parents and Fielc 

Analytes 

As 
Ba 
Be 
Cd 
Co 
Cr 
Cu 
Mn 
Nl 
Pb 
V 
Zn 
Hg 

Parent 
(mg/kg) 

1.8 
65 

0.17 
0.13 
25 
150 
100 
450 
54 
10 
94 
42 

0.062 

Duplicates 

FD 
(mg/kg) 

2.1 
64 

0.14 
0.14 
26 
150 
100 
560 
53 
12 

100 
44 

0.065 

%RPD 
15.4 
1.6 
19.4 
7.4 
3.9 
0.0 
0.0 
21.8 
1.9 
18.2 
6.2 
4.7 
4.7 

Criteria 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
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Parent Sample 
Field ID 
MCS-Beale-SW02 

Al 
Ca 
Fe 
K 
Mg 
Hg 

Analytes 

Ba 
Co 
Cr 
Cu 
Mn 
Ni 
Pb 
V 
Zn 
Al 
Ca 
Fe 
K 
Mg 
Na 
Hardness 

25000 
5400 
35000 
890 

14000 
0.062 

Parent 
(pg/U 

38 
7.4 
11 
20 

410 
7.1 
2.3 
32 
180 

3100 
10000 
5200 
6700 
13000 
7100 

80 (mg/L) 

25000 
5800 

35000 
860 

13000 
0.065 
FD 

(Mg/L) 

53 
13 
20 
26 
560 
11 
2.7 
46 
140 

6700 
11000 
11000 
6800 
13000 
7100 

81 (mg/L) 

0.0 
7.1 
0.0 
3.4 
7.4 
4.7 

%RPD 
33.0 
54.9 
58.1 
26.1 
30.9 
43.1 
16.0 
35.9 
25.0 
73.5 
9.5 
71.6 
1.5 
0.0 
0.0 
1.2 

RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 

Criteria 

RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 

* Highlighted cells indicate RPD failures. 
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SECTION 4 
TESTS 

4.1 INTRODUCTION 

Consistent with requirements of the SOW and WP, analyses requested for samples 
collected at the former Camp Beale included explosives, TAL metals, pH (soil only), hardness 
(surface water only) and Soil Classification. A list of the laboratory extraction and analytical 
methods performed is provided in Table 4-1. A summary of MDLs, PQLs, and data quality 
objectives (DQO) are presented in Table 4-2. All applicable DQOs for soil matrix are listed in 
Table 4-3, and all applicable DQOs for the water matrix are listed in Table 4-4. 

4.1.1 LABORATORY TESTS 

4.1.1.1 For the laboratory analyses performed, QC data (including tabular summaries 
correlating sample identifiers with all blanks, MS/MSDs, surrogates, duplicates, laboratory 
control samples, and batch identifiers) were recorded on Contract Laboratory Program (CLP) or 
CLP-equivalent QC summary forms for the appropriate tests and correlated to the analysis 
results by the analytical batch numbers. In addition to the hard copy report, laboratory data 
package is also provided on a CD in Appendix C. The QC results are used to prepare control 
charts for each test and matrix type. QC reports contained the following items as appropriate: 

• Case narratives describing any non-compliant issues; 

• Holding time; 

• Instrument initial calibration curves; 

• Second source standard calibration verification; 

• Initial and continuing calibration verification results; 

• Method blanks; 

• Surrogate results; 

• Laboratory Control Sample results; 

• MS/MSD results; and 

• Instrument run-logs. 

4.1.1.2 The laboratory, as a part of the data reduction and validation process, confirmed 
that its documentation was complete, paginated, and legible; qualitative identifications were 
accurate; calculations were accurate; and results were expressed in the appropriate units. The 
laboratory also confirmed that data documentation had been approved by the laboratory project 
manager or designee. 

4.1.1.3 The QA effort by USAESCH is provided in the results of Chemical Quality 
Assurance Report (CQAR) in Appendices E and F. The CQAR is a government-produced 
document achieved through the inspection and analysis of QA samples and corresponding 
project sample data. The CQAR includes review of all QC parameters such as holding times, 
detection limits, method blanks, surrogate recoveries, MS/MSDs, and inter-laboratory and intra-
laboratory data comparisons. 
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4.1.2 FIELD AND TECHNICAL DATA VERIFICATION/VALIDATION 

Validation of objective fields and technical data was performed at two different levels. 
The first level of data validation was performed at the time of collection by following standard 
procedures and QC checks. The Site Field Manager reviewed the field data to ensure that the 
correct codes and units were included. After data reduction was completed, the Field Manager 
reviewed data sets for anomalous values. The PM reviewed field reports for reasonableness and 
completeness, and validated subjective field and technical data. In addition, the Field Manager 
and/or Site QA/QC Coordinator made random checks of sampling and field conditions. 

4.1.3 ANALYTICAL DATA VALIDATION 

Data validation for laboratory data was performed for all sample results in accordance with 
requirements contained in the Quality Assurance Project Plan (QAPP), Department of Defense 
(DOD) Quality Systems Manual (QSM) for Environmental Laboratories (Version 2, June 2002), 
and the USEPA National Functional Guidelines for Data Review (USEPA 1999; 2004) by the 
Parsons Project Chemist. Automated Data Review software was used to assist in the data 
validation process. Laboratory results were assessed for compliance with required precision, 
accuracy, completeness, and sensitivity. Field QC results were evaluated for compliance with 
required precision, accuracy, and representativeness. The Data Validation Report is provided in 
Attachment G of Section 3. Review of laboratory data focused on the following subjects: 

COC forms; 

Case narrative; 

Holding times; 

MDLs; 

Method blanks; 

Practical quantitation limits; 

Analytical batch control records including spike recoveries and spike duplicate results; 

Surrogate standard recoveries, where/if applicable; 

Confirmation results for explosives, when detected; 

Instrument calibration curves, initial calibration verification, and continuing calibration 
verification; 

Second source standard calibration verification; 

Instrument print-outs; 

Results of parent and respective field duplicate samples; 

Corrective actions, when needed; 

Formulas used for analyte quantitation; 

Calculations supporting analyte quantitation; and 

Completeness of data. 

4.1.3.2 Data outliers that fell outside the QC criteria were discussed in the Data 
Validation Report and associated data were flagged with an appropriate qualifier that is 
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descriptive of the outlying condition (e.g., precision limits exceeded, etc.). Data were flagged in 
laboratory reports during the data validation process. All data validation flags applied/changed 
were added to the electronic data deliverable with explanation prior to submittal. 

4.1.4 ANALYTICAL DATA QA/QC REPORT 
Appendix D of this report contains the Analytical Data QA/QC Report, which include all 

requirements from DID MR005-10 for Chemical Data Final Report that are not addressed 
elsewhere in the site-specific report. 

Table 4-1 Analyte Extraction and Analytical Methods 

Sample Matrix Preparation / Extraction Method Analytical Method 

Aqueous 

TAL Metals 

Mercury 

Explosives 

Hardness 

Conductivity'1' 

Temperature'1' 

pH(1) 

Turbidity'1' 

Soil 

TAL Metals 

Mercury 

Explosives 

pH 

USCS Soil Classification 

SW3010A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SW3050B 

NA 

NA 

NA 

NA 

SW601 OB/6020 

SW7471A 

SW8321A 

EPA 130.2 

EPA 120.1 

EPA 170.1 

EPA 150.1 

EPA 180.1 

SW601 OB/6020 

SW7470A 

SW8321A 

SW9045C 

ASTM D2487 

'field testing 
NA - Not Applicable 
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Table 4-2 1 

EXPLOSIVES 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
Nitroglycerin 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
pentaerythritol tetranitrate (PETN) 
TAL METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

MDL 

0.018 
0.019 
0.018 
0.038 
0.037 
0.017 
0.057 
0.064 
0.022 
0.061 
0.013 
0.017 
0.036 
0.042 
0.017 
0.038 

40 
0.5 
0.10 

0.081 
0.061 
0.028 
300 
0.5 

0.010 
0.17 
24 

VIDL, PQL, DQO for Target Analytes 

SURFACE WATER (ug/L) 
| Most 

Stringent 
PQL Human 

Health 
Criteria* 

Ecological 
; Screening 

Criteria 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.20 
0.20 
0.12 
0.20 
0.12 
0.12 
0.12 
0.13 
0.12 
0.12 

14 
1 

1.8 
0.098 
0.098 

7.3 
0.046 
120 
7.3 

0.62 
0.61 
150 
3.4 
4.8 
330 
NA 

11 
20 
100 
310 
81 
20 
NA 
750 
NA 

1900 
360 
5800 
270 
138 
150 

85000 

120 
2.0 
3.0 
1.0 
1.0 
1.0 
900 
2.0 
1.0 
2.0 
100 

50 
6 

0.045 
2000 

4 
5 

NA 
100 
730 
1300 
300 

NA 
6 

0.14 
1000 
2.7 
2.2 
NA 
50 
3 

9.0 
NA 

MDL 

i 

0.021 
0.017 
0.030 
0.013 
0.019 
0.035 
0.017 
0.023 
0.023 
0.013 
0.063 
0.055 
0.024 
0.045 
0.033 
0.099 

4.5 
0.05 
0.22 

0.080 
0.0071 
0.0050 

6.5 
0.064 

0.0041 
0.070 

1.3 

SOIL (mg/kg) 
Most 

Stringent 
PQL ', Human 

j Health 
Criteria* 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.19 
0.17 
0.12 
0.50 
0.12 
0.50 

15 
L 0.200 

0.66 
0.24 
0.100 
0.100 

20 
0.200 
0.100 
0.210 

10 

1800 
6.1 
3.9 

0.72 
0.72 
12 

0.88 
730 
12 
12 
4.4 
240 
20 
35 

3100 
NA 

76000 
31 

0.39 
5400 
150 
37 
NA 
210 
900 

2900 
23000 

Ecological 
Screening 

Criteria 

0.38 
0.66 

8 
1.28 

0.033 
5.3 
4.1 
5.3 
NA 
9.4 
5.8 
2 

40.0 
150 
43 

21000 

50 
0.3 
10 

330 
1.1 
1.6 
NA 
7.9 
13 
40 
NA 
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Table 4-2 MDL, PQL, DQO for Target Analytes (continued) 
1 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

MDL 

0.077 
32 

0.10 
0.044 
0.42 
700 
0.16 

0.080 
1400 
0.047 
0.073 

2.4 

SURFACE WATER (ug/L) 
Most I 

! Stringent ' Ecological 
PQL Human Screening 

Health Criteria 
Criteria* 

1.0 
200 
1.0 
0.2 
2.0 

3000 
5.0 
5.0 

5000 
1.0 
2 
10 

15 
NA 
50 
2 

100 
NA 
50 
100 

20000 
2 
36 

2000 

2.5 
NA 
NA 

0.77 
52 
NA 
5.0 

0.34 
NA 
2.0 
19 

120 

MDL 

0.020 
7.0 

0.050 
0.0064 
0.050 

33 
0.040 
0.040 
120 

0.0013 
0.050 
0.320 

S 

PQL 

0.150 
21 

0.150 
0.033 
0.150 
300 

0.500 
0.12 
500 

0.100 
0.500 

1.0 

OIL (mg/kg) 
Most 

Stringent 
Human 
Health 

Criteria* 
400 
NA 

1600 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

Ecological 
Screening 

Criteria 

~16 
NA 
152 
0.1 
38 
NA 
0.5 
2.0 
NA 
1.0 
2.0 
50 

NA - Not Available 

* The lowest value is the lowest value from various project related DQOs listed in Tables 4.3 and 4.4. 
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Table 4-3 Project Related DQOs for Soil Matrix 
1 - " - " , , - - - - -

! 
Region Region 

Parameter Units 9 PRG 3 RBC 
RES RES 

i 

Region _ . _ . !_ . Region 9 

RES P R G I N D 

Region 3 
RBC IND 

Most 
D a n ; n „ a Eco ' Stringent 
Region 6 _ i , , ooT inn, Screening : Human S5L IND _ .. . „ ... Criteria Health 

Criteria 
EXPLOSIVES 
1,3,5-trinitrobenzene 
1,3-dinitrobenzene 
2,4,6-trinitrotoluene 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
2-amino-4,6-diriitrotoluene 
2-nitrotoluene 
3-nitrotoluene 
4-amino-2,6-dinitrotoluene 
4-nitrotoluene 
hexahydro-1,3,5-trinitro-1,3,5-triazine 
methyl-2,4,6-trinitrophenylnitramine 
nitrobenzene 
nitroglycerine 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine 
pentaerythritol tetranitrate (PETN) 

Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

pg/kg 

pg/kg 

1800000 
6100 
16000 
720 
720 

12000 
880 

730000 
12000 
12000 
4400 

610000 
20000 
35000 

3100000 

NA 

2300000 
7800 
3900 
940 
940 

160000 
2800 

1600000 
160000 
38000 
5800 

310000 
39000 
46000 

3900000 

NA 

1800000 
6100 
16000 
720 
720 
NA 

2900 
1600000 

NA 
38000 
4400 

240000 
20000 

NA 

3100000 

NA 

18000000 
62000 
57000 
2500 
2500 

120000 
2200 

1000000 
120000 
30000 
16000 

6200000 
100000 
120000 

31000000 

NA 

31000000 
100000 
51000 
4200 
4200 

2000000 
12000 

20000000 
2000000 
170000 
26000 

4100000 
510000 
200000 

51000000 

NA 

21000000 
68000 
64000 
2800 
2800 
NA 

14000 
23000000 

NA 
190000 
17000 

2700000 
110000 

NA 

34000000 

NA 

380 
660 

8000 
1280 
33 

5300 
4100 
5300 
NA 

9400 
5800 
2000 

40000 
150000 

43000 

21000000 

1800000 
6100 
3900 
720 
720 

12000 
880 

730000 
12000 
12000 
4400 

240000 
20000 
35000 

3100000 

NA 
METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

76000 
31 

0.39 
5400 
150 
37 
NA 
210 
900 

78000 
31 

0.43 
5500 
160 
39 
NA 
230 
1600 

76000 
31 

0.39 
5500 
150 
39 
NA 
210 
900 

100000 
410 
1.6 

67000 
1900 
450 
NA 
450 
1900 

100000 
410 
1.9 

72000 
2000 
510 
NA 

3100 
20000 

100000 
450 
1.8 

79000 
2200 
560 
NA 
450 
1900 

50 
0.3 
10 

330 
1.1 
1.6 
NA 
7.9 
13 

76000 
31 

0.39 
5400 
150 
37 
NA 
210 
900 
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Table 4-3 Project Related DQQs for Soil Matrix (continued) 

Parameter 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
OTHER PARAMETERS 
PH 
SOIL CLASSIFICATION 

Notes: 
NA - No value available. 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

pH 
NA 

Region 
9PRG 
RES 

3100 
23000 

400 
NA 

1800 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

NA 
NA 

Region 
3RBC 
RES 

3100 
23000 

NA 
NA 

1600 
NA 

1600 
NA 
390 
390 
NA 
5.5 
78 

23000 

NA 
NA 

Region 
6 SSL 
RES 

2900 
23000 
400 
NA 

3200 
23 

1600 
NA 
390 
390 
NA 
NA 
78 

23000 

NA 
NA 

Region 9 
PRG IND 

41000 
100000 

800 
NA 

19000 
310 

20000 
NA 

5100 
5100 
NA 
67 

1000 
100000 

NA 
NA 

Region 3 
RBC IND 

41000 
310000 

NA 
NA 

20000 

20000 
NA 

5100 
5100 
NA 
72 

1000 
310000 

NA 
NA 

Region 6 
SSL IND 

42000 
100000 

800 
NA 

35000 
340 

23000 
NA 

5700 
5700 
NA 
NA 

1100 
100000 

NA 
NA 

Eco 
Screening 

Criteria 

40 
NA 
16 
NA 
152 
0.1 
38 
NA 
0.5 
2 

NA 
1 
2 
50 

NA 
NA 

Most 
Stringent 
Human 
Health 
Criteria 
2900 
23000 
400 
NA 

1600 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

NA 
NA 
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Table 4-4 Project Related DQOs for Water Matrix 

1 

Parameter 

i 

EXPLOSIVES 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluerie 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
Nitroglycerine 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
Pentaerythritol tetranitrate (PETN) 
METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
Mg/L 
ug/L 
ug/L 
ug/L 
ug/L 
M9/L 
M9/L 
ug/L 
ug/L 
ug/L 
|jg/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
M9/L 
ug/L 
ug/L 

Reg9 
PRG 
tap 

1100 
3.6 
2.2 
0.099 
0.099 
7.3 
0.049 
120 
7.3 
0.66 
0.61 
360 
3.4 
4.8 
1800 
NA 

36000 
15 
0.045 
2600 
73 
18 
NA 
110 
730 
1500 
11000 

Reg 3 
RBC 
tap 

1100 
3.7 
1.8 
0.098 
0.098 
7.3 
0.046 
120 
7.3 
0.62 
0.61 
150 
3.5 
4.8 
1800 
NA 

37000 
15 
0.045 
2600 
73 
18 
NA 
110 
730 
1500 
11000 

Reg6 
SSL 
tap 

1100 
3.7 
2.2 
0.099 
0.099 
NA 
0.29 
120 
NA 
4 
0.61 
150 
3.4 
NA 
1800 
NA 

37000 
15 
0.045 
2600 
73 
18 
NA 
110 
730 
1400 
11000 

Fed 
. DW 
: MCL 
I 
1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

50 
6 
10 
2000 
4 
5 
NA 
100 
NA 
1300 
300 

i 

Fed 
DW 
HA 

NA 
1 
2 
5 
5 
NA 
NA 
NA 
NA 
NA 
2 
NA 
NA 
5 
400 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

i 

Fed 
; AWQ 

cmc 

30 
110 
560 
0.11 
18500 
NA 
NA 
NA 
NA 
NA 
4000 
NA 
27000 
1700 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Fed 
' AWQ 

ccc 

14 
30 
40 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
190 
NA 
27000 
200 
330 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Eco 
SCR 

Criteria 

11 
20 
100 
310 
81 
NA 
NA 
750 
NA 
1900 
360 
5800 
270 
138 
150 
85000 

NA 
6 
0.14 
1000 
2.7 
2.2 
NA 
50 
3. 
9 
NA 

Most 
. stringent 

Human 
Health 
Criteria 

14 
1 
1.8 
0.098 
0.098 
7.3 
0.046 
120 
7.3 
0.62 
0.61 
150 
3.4 
4.8 
330 
NA 

50 
6 
0.045 
2000 
4 
5 
NA 
100 
730 
1300 
300 
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Table 4-4 Project Related DQOs for Water Matrix (continued) 

Parameter 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Units 

ug/L 
ug/L 
Mg/L 
ug/i_ 

Mg/L 
Mg/L 
ug/L 
ug/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Reg9 
PRG 
tap 

NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
36 

11000 

Reg3 
RBC 
tap 

NA 
NA 
730 
NA 
730 
NA 
180 
180 
NA 
2.6 
37 

11000 

Reg6 
SSL 
tap 

16 
NA 

1700 
11 

730 
NA 
180 
180 
NA 
NA 
37 

11000 

Fed 
DW 

MCL 

15 
NA 
50 
2 

NA 
NA 
50 
100 

20000 
2 

NA 
5000 

Fed 
DW 
ha 

NA 
NA 
300 
NA 
100 
NA 
NA 
100 
NA 
NA 
NA 

2000 

Fed 
AWQ 
cmc 

NA 
NA ^ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Fed 
AWQ 
ccc 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Eco 
SCR 

Criteria 

2.5 
NA 
NA 

0.77 
52 
NA 
5 

0.34 
NA 
2 
19 

120 

Most 
stringen 
t Health 
Criteria 

15 
NA 
50 
2 

100 
NA 
50 
100 

20000 
2 
36 

2000 

Eco Screening Value Sources: 
USEPAEcoSSLs 
San Francisco Regional Water Quality Board Surface Water Screening Values 
USEPA Region V Ecological Data Quality Levels 
Los Alamos National Laboratory (LANL), ECORISK Database, 2004 
Los Alamos Nuclear Lab Screening Level 
USEPA Region III Freshwater Screening Benchmarks 
Talmage, et. al. 1999 
USEPA Region IV Eco Screening Values 

NA - Not Available 
Source: 
Resion IXPRGs. dtd28 December 2004 
Region III RBCs. dtd April 2005 
Resion VISSLs. did 21 December 2004 
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SECTION 5 
SUMMARY 

5.1 Munitions constituents sampling, analysis, and evaluation of soil and surface 
water media were performed at the former Camp Beale. The sampling activity was conducted to 
enable identification of areas with strong potential for MC contamination, to determine MC 
concentrations at these locations, and to reduce the overall size of areas that would otherwise be 
classified as suspect for MC contamination. In accordance with the SOW and the WP, Parsons 
collected soil samples from 15 locations, including a background sample at each OB/OD area, 
and a total of three surface water samples for laboratory chemical analyses and soil 
classification. 

5.2 Several metal constituents were detected above environmental comparison criteria 
in both soil and surface water media. Of these constituents, only lead, iron, and zinc were 
identified as a potential constituent from munitions used at the Former Camp Beale. Other 
sources of lead detected in both soil and surface water media may include natural occurrence, 
fertilizer application, defoliant application, gasoline, and exhaust from vehicular activity in the 
immediate or adjacent areas. Iron and zinc can also occur naturally in soil. Natural occurrence 
of metals in soil and the persistence of several metals in the soil-water media have been well-
documented and only a comprehensive background sampling study can help ascertain if any 
potential impact occurs from other sources. For this study, the compounded effect from other 
potential sources, where applicable, makes it difficult to discern if there is any contribution from 
MEC used at the Former Camp Beale. The occurrence of several metals (aluminum, arsenic, 
chromium, cobalt, copper, lead, nickel, vanadium, and zinc) in both soil and water media 
suggests either migration of metal constituents from soil into the water medium or that 
suspended solids (for example, silt) are present in the surface water analyzed. High turbidity 
measurement provides additional support to this assumption. 

5.3 In the soil, arsenic, iron, manganese, and vanadium were detected in soil samples 
above the MSHC. This was evident at most of the locations sampled. Aluminum, chromium, 
cobalt, copper, lead, nickel, selenium, vanadium, and zinc were detected above the ESV. 
Arsenic, iron, and vanadium were detected above MSHC in the background sample. The 
variation or inconsistency in the background samples from both OB/OD areas makes it difficult 
to discern any impact from MEC use (as concerns metals). Because only one background 
sample was collected at each of the OB/OD areas, the results are not sufficient to discern with 
certainty if there is any impact from MEC. The results of analyses on soil sample MCS-Beale-
S20, a duplicate of sample MCS-Beale-SlO, are generally consistent with results of the original 
sample. 

5.4 In the surface water medium, aluminum, arsenic, iron, manganese, and vanadium 
were detected at concentrations above the MSHC. Arsenic, chromium, cobalt, copper, lead, 
nickel, vanadium, and zinc concentrations exceeded the ESV. On the basis of the sampling 
results obtained, for metals, impact from MEC use on surface water quality is not discernible 
because 1) lack of consistency in significant difference in concentrations of metals between 
upstream and downstream sample locations although several metal concentrations were lower in 
the sample collected upstream of the pond/stream when compared to the downstream sampling 
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results); 2) a background sample could not be obtained; and 3) identification of other potential 
sources of metals in the study area. The results of analyses on surface water sample MCS-Beale-
SW06, a duplicate of MCS-Beale-SW02, are generally consistent with results of the original 
sample. 

5.5 A review of the results shows that one background sample from each of the 
OB/OD areas would not suffice to adequately assess impact from MEC use for metals in soil in 
comparison to background conditions. Multiple background samples would be required to 
support a quantitative statistical and geochemical evaluation. 

5.6 Based on soil characteristics there was no discernible difference between the 
background soil sample and other samples collected. Site geology indicates the soil originated 
from weathered metavolcanic rocks. Given the origin of the soil, a variety of metals may occur 
naturally and this would support the idea that some of the metals detected may be naturally 
occurring in soil at the site. 
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SECTION 6 
CONCLUSION 

Results of this study confirm that explosives analytes of munitions constituents at the 
former Camp Beale were not detected. However, several metals detected were at concentrations 
above environmental criteria. Of the metal constituents detected, only lead, iron, and zinc were 
identified as a potential constituent from munitions used at the former Camp Beale. Sources of 
these metals may include natural occurrence, munitions, agricultural (fertilizers and defoliant 
application), exhaust from vehicular activity, and other urban-related activities. Collection and 
use of limited number of background soil samples and the inability to collect background 
samples for surface water for this study limit the ability to effectively assess the potential impact 
of the areas investigated on soil and surface water media for metal constituents. Because only 
one background sample was collected from each OB/OD area, only a qualitative comparison 
could be performed between the study area and background sample. It is recommended that 
multiple background samples be collected for future investigations of similar study areas to 
support quantitative statistical evaluations and geochemical evaluations. Results and data 
provided in this report have been reviewed and determined to be acceptable. There were no 
findings in the data review that would prohibit use of the data compiled for its intended purpose. 
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SECTION 1 
INTRODUCTION 

1.1 PROJECT AUTHORIZATION 

Parsons received Contract No. W912DY-04-D-0005, Delivery Order No. 0004, from the 
United States Army Engineering and Support Center, Huntsville (USAESCH) to conduct 
munitions constituents (MC) sampling, analysis, and evaluation on World War (WW)I or WWII-
era Formerly Used Defense Sites (FUDS) (See Statement of Work [SOW] - Appendix A). 
Please note that the appendices referenced throughout this Munitions Constituent Sampling 
(MCS) Report are common to each MCS Report and are presented at the end of the volume 
containing the six MCS Reports. 

1.2 PURPOSE AND SCOPE 

1.2.1 The purpose of this task order (TO) is to collect, sample, analyze, and evaluate 
soil and surface water samples from six WWI or WWII-era FUDS to characterize the presence 
and concentration of MCs. The sampling work is being conducted to enable identification of 
areas with strong potential for MC contamination, to determine MC concentrations at these 
locations, and to reduce the overall size of areas that would otherwise be classified as suspect for 
MC contamination. The intended use is to aid in programmatic decision-making such as scoping 
MC studies at FUDS 

1.2.2 The work plan (WP) (Parsons 2005) identifies the six sites where the work 
required under the TO was performed. It describes the goals, methods, and procedures used for 
sampling activities, data analysis, and evaluation. 

1.2.3 The criteria used to evaluate results were provided in the SOW for this study and 
are some of the most commonly applied human health screening criteria, along with some 
potentially applied ecological criteria that were used to evaluate all the six FUDS on the same 
basis. USAESCH designed the study around the most likely worst-case regulatory standards 
likely to be applied to FUDS. The values provided in the SOW were based on this design. For 
soil, the most stringent criteria based on direct contact (residential or industrial land use) were 
selected from an analysis of Region III Risk Based Concentrations (RBCs), Region VI Soil 
Screening Levels (SSLs), and Region IX Preliminary Remediation Goals (PRG). For surface 
water, the most stringent criteria were selected from an analysis of tap water criteria from 
Region III RBCs, Region IX PRGs, and Region VI SSLs; federal drinking water standards; and 
federal ambient water quality criteria. Corps of Engineers Sacramento District (CESPK) 
provided some ecological criteria which were added as an additional benchmark. Where 
background levels for metals are available for the sites selected based on this study, the levels 
were used to evaluate the data and are part of the benchmark analysis. A detail listing of these 
criteria and how the most stringent human health criteria (MSHC) and ecological screening 
values (ESV) were derived is presented in Section 4 of this report. Discussions on comparison 
of results from analysis for explosives and metal constituents with screening criteria are provided 
in Section 2 of this report. 

W912DY-04-D-0005, Delivery Order 0004 August 4,2006 
1-1 



FINAL 

1.3 SITE LOCATION AND DESCRIPTION 

1.3.1 Former Camp Elliott (East Elliott) located near San Diego, California (Figure 1-1 
in Attachment A of Section 3 of this report), is one of the six FUDS sites selected for this study. 
The process leading to the selection of this site is described in the Field Investigation Plan, 
provided in Section 3 of the WP. 

1.3.2 The specific areas of concern are those with significant munitions and explosives 
of concern (MEC) attributes with strong potential for triggering munitions response actions. The 
MEC attributes from which the selection process is based are derived directly from operations 
involving the use or destruction of MEC and include the following: 

• Low Order Detonation / Exposed Explosives Locations - where ordnance detonation was 
incomplete and resulted in exposed explosives and where ordnance did not function 
(detonate) as designed. 

• Firing Points - areas with known heavy use as firing positions for projectiles. 

• Impact areas - areas with significant evidence of detonation (e.g., multiple bomb impact 
craters). 

• Ordnance Burn / Ordnance Detonation (OB/OD) locations - specific locations used for 
disposal of ordnance and hazardous explosives items, either by burning or detonation. 

• Blown-in-Place (BIP) locations - locations at which MEC items that were not acceptable 
to move were destroyed. 

• Bomb target areas with known/confirmed heavy use of MEC. 

1.3.3 Of these, former East Elliott was selected to meet requirements for firing points. 
The following sections provide a full description of the location and description of the former 
installation. Additional details on history, discussion of MECs used at this site, and 
physiographic and environmental conditions are included in the WP. 

1.4 SITE DESCRIPTION AND HISTORY 

1.4.1 Former Camp Elliott (East Elliott) is a 3,200-acre, roughly rectangular-shaped 
area that lies approximately 12 miles northeast of downtown San Diego, California (Figure 1-1, 
in Attachment A of Section 3). The study area comprises the southeasternmost corner of former 
U.S. Marine Corps (USMC) Camp Elliott, a training facility that was active in the 1940s and 
1950s and once occupied 30,500 acres. East Elliott lies within the San Diego City boundaries 
and is bordered on the north by Miramar Naval Air Station, on the east by the City of Santee and 
Sycamore Canyon, on the west by Miramar Naval Air Station, State Highway 52 (divided four-
lane highway), and Mission Trails Regional Park (City of San Diego Park and Recreation 
Department), and on the south by the City of Santee and unincorporated portions of San Diego 
County). 

1.4.2 On 1940, the USMC established Camp Holocomb as a development and training 
center on 19,000 acres that were renamed Camp Elliott in June of the same year. Camp Elliott, 
which once grew to approximately 30,500 acres, was the base for the second Marine Division 
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and later served as home to the USMC Headquarters Command, Fleet Marine Training Center, 
Troop Training Unit, marine Barracks, and Base depot. Of significant interest and major 
importance in terms of ordnance use was the Camp Elliott Tank School at Jacques Farm, 
activated in 1942. The tank school training exercises involved live firing with 37mm and 75mm 
guns and machine guns. Ordnance investigation results suggest most of the firing was directed 
toward the northeast, relying on Fortuna Mountain as a natural backstop. It is suspected that 
stray ordnance fired over Fortuna Mountain may have resulted in ordnance and explosives (OE) 
contamination in East Elliot. 

1.4.3 Camp Elliott closed in 1960. After closure, approximately 15,000 acres, 
including East Elliott, were declared surplus land by the Department of Defense in 1961 and 
were transferred to the General Services Administration (GSA) for disposition, hi 1962, the 
GSA sold most of the lands including East Elliott, to real estate developers. From 1963 to 1974, 
approximately 3,200 acres that comprise of East Elliott were sold to private individuals, 
developers, and the City of San Diego. The area east and south of East Elliott is privately owned 
and composed of single family residential neighborhoods within the City of Santee and public 
open space/recreational lands lying within the valley floor of Sycamore Canyon (Montgomery 
Watson 1999). 

1.4.4 MEC has been encountered at several locations at East Elliott since 1970. 
Reportedly, most of the items found were 37mm and 75mm shells and ordnance fragments from 
tank firing practices. Most of the MEC found was located in the southeast portion adjacent to the 
City of Santee. Brush fires in the site area have reportedly detonated several MEC (Montgomery 
Watson 1995). 

1.4.5 The following subsection as derived from the archives search report (ASR) 
(Montgomery Watson 1995) provides an overview of previous studies, investigations, and MEC 
use at Camp Elliott, with specific emphasis on use of East Elliott where MEC was used to train 
troops in tank and artillery combat. The specific area of interest for this MC study at Former 
Camp Elliot is East Elliot, in a projectile impact area where high concentration of MEC has been 
confirmed (Figure 2-1 in Attachment A of Section 3). 

1.5 PREVIOUS INVESTIGATIONS 

1.5.1 Previous studies and investigations included a site survey tasked to the 770th 
Explosives Ordnance Disposal (EOD) Company in 1984, Inventory Project Report in 1991 
(USACE 1991), MEC Sampling Program in 1994 (UXB 1994), Final ASR, including personnel 
interviews, and site visits conducted by Montgomery Watson (Montgomery Watson 1995), 
supplemented with data collected by CMS Environmental, Inc. during a field investigation in late 
1996 and presented in the OE Sampling Draft Removal Report (CMS 1997), and with data 
collected by Human Factors Applications, Inc. during the Time-Critical Removal Action 
(TCRA) performed in 1998 and 1999 and presented in the Draft Removal Report, OE Removal 
Action, (HFA1999), and an Engineering Evaluation/Cost Analysis (EE/CA) (Montgomery 
Watson 1999). 

1.6 MUNITIONS AND EXPLOSIVES OF CONCERN 

1.6.1 The MEC findings from the EE/CA and TCRA are consistent with impact areas 
where significant evidence of detonation and/or low order detonation/exposed explosives 
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locations are evident, and provided the basis for selecting East Elliott as a candidate for this MC 
study. According to the ASR, ordnance contamination has been documented at several locations 
in East Elliott between 1978 and 1991. Most of the ordnance found occurred within the 
southeast quadrant of the study area, specifically on a series of ridges that lie southeast of the 
county landfill, just to the east of Little Sycamore Canyon, and west of Sycamore Canyon. In 
1984, an ordnance survey documented moderate to heavy ordnance contamination in this area. 
In addition, during a site visit in 1994, loose fragmentation from high explosives (HE) projectiles 
(75mm and 37mm rounds) were found in this area. Other MEC discovery occurred in this area 
over the years, and items found included M67 105mm HEAT projectiles and M62 fuze plugs. 
Other evidence of the presence of MEC in the area included reports on spontaneous detonations 
during brush fires. In 1996, results of the site investigation revealed MEC at all the four 
designated sectors (Sector 1, 2, 3, and 4) at East Elliott. The majority of MEC items recovered 
were 37mm and 75mm projectiles. MEC was detected in all sectors except Sector 3. 

1.6.2 MC sampling effort at East Elliott is preferred in Sector 4. This preference is 
based on the fact that MEC items have been encountered in this sector and there is a high 
potential for presence of MCs in the soil (Figure 1-2 of Attachment A in Section 3). A summary 
of MEC items and munitions debris encountered during the site investigation is provided in 
Table 1-1. A summary of MEC items and munitions debris encountered during TCRAs 
conducted from 1998 to 1999 are summarized in Table 1-2. Vertical distribution of MEC 
indicated 72 percent were found on the ground surface and 28 percent below ground surface 
(bgs). MEC density was estimated at 0.096 items per acre, and 0.04 percent of ordnance 
encountered was MEC. 

Table 1-1 Listing of MEC and Munitions Debris Encountered During 1996 Site 
Investigation (Sector 4), Former Camp Elliott (East Elliott) 

Grid ID Description , Type Fillet 

4-7 

4-7 

4-7 

4-11,4-14,4-
17,4-24 

4-24 

37-mm ap-t 

75-mm ap training 

75-mm he m48 w/ m51 fuze 

37-mm ap-t m74 

81-mm mortar m57 white 
phosphorous without fuze 

munitions 
debris 

munitions 
debris 

mec 

munitions 
debris 

munitions 
debris 

0.I0 lb tetryl 
20 gr igniter mix 
90-gr tracer mix 
24.68 gr black powder 

I.47 lb tnt 
0.92 lb fnh powder 

I.47 lb tnt 
0.92 lb fnh powder 

solid steel shot 
2.1 gr primer mix 
0.07 lb fnh powder 
tracer mix 

4.04 lb white phosphorus 
820 gr db powder 
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Table 1 -2 Listing of MEC Encountered During 1998-1999 TCRA in Sector 4, 
Former Camp Elliott (East Elliott) 

Grid ID1 Description 

1,2,7,9, 10, 

3 

4,5,6,8,16,21 

11,12 
17,18,19,22, 
23,24 
13 

14,20 

15 

75-mm HE (no fuze) 

75 -mm with fuze 

75-mm HE 

37-mm HE with M-58 fuze 

37-mm HE with fuze 

37-mm 

81-mm 

75-mm HE with M-21 fuse Adapter 

Type 

MEC 

MEC 

MEC 

MEC 

MEC 

MEC 

MEC 

MEC 

Filler 
1.47 lb TNT 
0.92 lb FNH Powder 
1.47 lb TNT 
0.92 lb FNH Powder 
I.47 lb TNT 
0.92 lb FNH Powder 
0.I0 lb Tetryl 

20 gr Igniter Mix 

90-gr Tracer Mix 
1.22 lb TNT 
0.37gr Primer Mix 
700 gr DB Powder 
I.47 lb TNT 
0.92 lb FNH Powder 

1 - Grid IDs shown are consistent with those identified on Figure 1-12, Appendix B of the Work Plan, Parsons 2005. 

1.7 TOPOGRAPHY 

The former Camp Elliot lies within the coastal plain of the Peninsular Range physiographic 
province of Southern California, an area characterized by prominent marine and alluvial terraces, 
locally interrupted by small mountains composed of crystalline rocks. The East Elliott study 
area physiography is characterized by a series of subparallel, north-south trending canyons and 
ridges that drain southward to the San Diego River. These canyons include (from east to west) 
Sycamore Canyon, Little Sycamore Canyon, Spring Canyon, and Oak Canyon. Several 
prominent ridges and small terraces heavily dissected by erosion in many places separate these 
canyons. A smaller tributary canyon, Quail Canyon, is located in the northeast part of the study 
area. The northern boundary of East Elliott coincides with the heads of these canyons. Beyond 
these canyons, lie the undissected mesas of east Miramar Naval Air Station. The slopes of the 
ridges in East Elliott are moderate to steep and are vegetated with native grasses, coastal sage, 
black sage, and chaparral. Elevations range from 900 feet in the northwest corner of East Elliott 
to less than 320 feet at the mouth of Spring Canyon near the southern edge of the study area. 

1.8 CLIMATE 

The region surrounding East Elliott experiences a generally mild climate. For most of the 
year, easterly winds prevail. Temperatures average roughly 65 °F with a mean low temperature 
of roughly 55°F and a mean high temperature of 71°F. Long-term annual average precipitation 
is roughly 14 inches per year with the highest rainfall percentage occurring in November and 
March.. 

1.9 GEOLOGY/SOIL 

1.9.1 Geology - The geology of the San Diego area that includes former East Elliott is 
grouped into two major units: (1) Jurassic-Cretaceous metamorphic and granitic rocks, and (2) 
the overlying sedimentary rock series. Sedimentary rocks unconformably overlie the basement 
complex within the study area. The sedimentary rocks are generally flat lying with structural 
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dips of less than 6 degrees. As a consequence, topography in the area can be described as 
dissected terraces. In general, these sedimentary units range from Eocene to Recent in age and 
include conglomerates, sandstones, and claystones of both marine and nonmarine origin 
(composed of the La Jolla and Poway Groups), that are overlain by conglomeratic sand 
associated with Pleistocene stream terrace deposits. Recent alluvium and slope wash deposits 
are found near the southern boundary of East Elliott. Landslides, while not extensively mapped 
in the study area, are comparatively abundant as interpreted from aerial photographs. 

1.9.2 Soil - Several soil types have been identified within the East Elliott study area. 
The soil is generally referred to as various types of "loam" (mixtures of sand, silt, and clay). Soil 
is generally thickest in the canyon areas because of accumulation of unconsolidated materials in 
these areas. Soil in these areas also has higher moisture content and supports thicker vegetation. 
In surrounding areas, soil is generally thin due to the high rate of erosion of geologic materials 
and steepness of the terrain. 

1.10 HYDROLOGY/SURFACE WATER 

1.10.1 Ephemeral streams occupy the canyons in East Elliott and flow southward into the 
San Diego River immediately to the south. Streambeds are dry for the majority of the year, and 
flowing water is confined to episodic storm events during the annual rainy season (November to 
March). Important surface water hydrologic features adjacent to the study area include the San 
Diego River and Mission Canyon Reservoir to the south and southwest, respectively, and the 
Santee lakes to the southeast. 

1.10.2 The principal water-bearing units near East Elliott include Recent and older 
alluvium and residuum confined to the San Diego River Valley. These alluvial aquifers are 
characterized by moderate to high permeability and transmissivity. 
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SECTION 2 
DISCUSSION 

2.1 SAMPLING EFFORT, ANALYTICAL RESULTS, AND EVALUATION 

2.1.1 SAMPLING EFFORT 

2.1.1.1 The sampling effort was accomplished by a project team with extensive project 
planning and sampling experience. Working in unison with USAESCH, Parsons developed a 
WP that provided a working approach designed to ensure the objectives of this MC study are 
met. To accomplish the objectives and to ensure accuracy and precision of the sampling and 
data collection effort, Parsons staff performed the field sampling work. Parsons retained the 
services of Severn Trent Laboratories (STL) to perform chemical analysis on samples collected 
as the primary lab. Environmental Chemical Branch Laboratories (ECBL), Omaha, is the 
secondary lab which performed analyses with QA split samples. 

2.1.1.2 On September 1,2005 Parsons sampling crew composed of an unexploded 
ordnance (UXO) escort (Ken Davis), a field team leader (Jeff Ulmer), and a project geologist 
(Jae Tun) arrived at Former Camp Elliott Sector 4 gate to meet with the district representative. 
They were met by Mr. B.J. Allen, U.S. Army Corp of Engineers/LA District, who was called up 
by Mr. Lloyd Goddard - (District POC) to unlock the Sector 4 gate. A safety briefing was 
conducted by Ken Davis (Parsons UXO Escort) to familiarize the team with safety issues and 
potential hazards at the site. Parsons inspected and performed functional test on the Schonstedt 
and global positioning system (GPS) equipment. The UXO Technician conducted an anomaly 
avoidance survey (a surface access survey and a sub surface survey) before any type of activities 
commenced in the work area, including foot and vehicular traffic. Parsons team members then 
performed reconnaissance of the areas designated for sampling. When on foot, anomaly 
avoidance was performed enroute to each location and during egress from each area inspected. 
Each sampling location was reacquired using the Pro XRS® GPS unit. Plastic flags were placed 
at each location and along paths leading to each location to use as guide. A review of site 
conditions indicated many of the roads shown on the site maps were no longer accessible for 
travel and the terrain was very steep and rocky everywhere. On the basis of the terrain, several 
of the intended sampling locations had to be relocated to where soil samples can be collected. 
Few munitions debris was observed on the ground surface in the area of interest. 

2.1.1.3 The District POC was only able to obtain Right of Entry to one of the four 
properties designated for sampling. In this regard, at the approval of USAESCH, all required 
soil samples at East Elliott were collected within and around that property. The rough terrain 
and steep slopes along the perimeter of the property made it difficult to navigate with the GPS 
unit and to place each sample location within the boundary of the property, therefore several of 
the intended sampling locations along the property boundary had to be relocated in the field and 
this lead to collection of some samples outside the property boundary on September 1, 2005. In 
addition, the presence of rock outcrops caused relocation of sample collection points to where 
appropriate volume of soil could be collected. These sample locations were acquired with a Pro 
XRS GPS equipment unit and recorded in the log book 

2.1.1.4 Soil samples were collected at a total of 15 locations, including a presumed 
background location. The background sample (MCS-Elliott-S-BG) collection point was 
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approximately 25 feet from the right-of-way of Highway 52W, in an area that had not been 
disturbed during construction of the highway. To meet quality assurance/quality control 
(QA/QC) sampling requirements, sample MCS-Elliott-S15 was collected as a duplicate of 
sample MCS-Elliott-Sl 1. Sample MCS-Elliott-SOl was designated for matrix spike/matrix spike 
duplicate (MS/MSP). A split sample was collected from MCS-Elliott-S06. The final sampling 
locations are depicted in Figure 2-1 in Attachment A of Section 3. Sampling personnel wore 
clean disposable nitrile gloves to collect samples at each sampling location. Consistent with 
procedure outlined in the WP, a 2-foot grid was placed over each sampling location and soil was 
collected from the corners of the grid using a stainless steel scoop from a depth of 0 to 6 inches 
bgs and then transferred into a stainless steel bowl. The soil was then thoroughly homogenized 
and using the cut and quartering technique, filled into sample containers. The sample containers 
were labeled, sealed, and placed on ice in a cooler. Each soil sampling location was then 
restored by backfilling each hole with the unused soil removed from the hole to return the 
sampling site to its original condition to the extent possible. 

2.1.1.5 Surface water samples were not collected from East Elliott because there was no 
surface water body in the vicinity of site. Specifically, the sampling effort occurred during very 
dry weather conditions. 

2.1.1.6 The soil sample containers were packed in a cooler and preserved with ice. A 
temperature blank was placed in the cooler. A chain-of-custody (COC) record was then prepared 
to accompany the shipment to the laboratory. Consistent with requirements of the SOW and 
WP, analyses requested on the COC included Explosives (SW8321A), Target Analytes List 
(TAL) Metals (SW6010B, SW6020, and SW7471A), pH (SW9045C), and Soil Classification 
(ASTM D2487). The COC was then inserted in a plastic zip-loc bag and placed in the cooler. A 
list of the analytical parameters, methods for analyses, and lab performed the analyses is 
provided in Table 2-1. A summary of the samples collected (including QA/QC samples) is 
presented in Table 2-2. The coolers containing the samples were sent by Federal Express for 
next day delivery to STL in Denver, Colorado. The QA split samples were sent to the USACE 
laboratory - ECBL. A Daily Quality Control Report (DQCR) was prepared and submitted to 
USAESCH and the District POC for the field activity of September 1, 2005. 

Table 2-1 List of Analytical Parameters and Methods and Primary Lab 

Parameter 

EXPLOSIVES 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine 
2,4,6-Trinitrotoluene 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 

Method 

SW8321A 
SW8321A 

SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 

Primary Lab 

STL Denver 
STL Denver 

STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
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Pai amctor 

Nitrobenzene 
Nitroglycerin 
Methyl-2,4,6-trinitrophenylnitramine 
Pentaerythritol Tetranitrate 
TAL METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Other Analyses 
PH 
USCS Soil Classification 

Method 

SW8321A 
SW8321A 
SW8321A 
SW8321A 

SW6010B 
SW6020 
SW6020 
SW6020 
SW6020 
SW6020 
SW6010B 
SW6020 
SW6020 
SW6020 j 
SW6010B 
SW6020 
SW6010B 
SW6020 
7470A/7471A 
SW6020 
SW6010B 
SW6020 
SW6020 
SW6010B 
SW6020 
SW6020 
SW6020 

SW9045C 
ASTM D2487 

Primary Lab 

STL Denver 
STL Denver 
STL Denver 
STL Denver 

STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 

STL Denver 
STL Burlington 

Table 2-2 Summary of Sampling Effort 

Sample ID 

MCS-Elliot-S-01 

MCS-Elliot-S-02 

MCS-Elliot-S-03 

MCS-Elliot-S-04 

MCS-Elliot-S-05 

MCS-Elliot-S-06 

MCS-Elliot-S-07 

Media 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Time 

0830 

0845 

0855 

1000 

1013 

0900 

0915 

Analysis 

Metals, Explosives 

Metals, Explosives, pH, 
Soil Classification 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives, pH, 
Soil Classification 

Metals, Explosives 

Metals, Explosives, pH, 
Soil Classification 

Shipment Date 

Sept. 01,2005 

Sept. 01, 2005 

Sept. 01, 2005 

Sept. 01, 2005 

Sept. 01, 2005 

Sept. 01, 2005 

Sept. 01,2005 

Lab Comments 

STL 

STL 

STL 

STL 

STL 

STL/ECBL 

STL 

MS/MSD 

Field Sample 
and QA Split 
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Sample ID 

MCS-Elliot-S-08 

MCS-Elliot-S-09 

MCS-Elliot-S-10 

MCS-Elliot-S-11 

MCS-Elliot-S-12 

MCS-Elliot-S-13 

MCS-Elliot-S-14 

MCS-Elliot-S-15 

MCS-Elliot-S-BG 

Media Time 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

0925 

0930 

0940 

1100 

1110 

1120 

1125 

1043 

1205 

Analysis 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives, pH, 
Soil Classification 

Metals, Explosives 

Metals, Explosives, pH, 
Soil Classification 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Shipment Date 

Sept. 01,2005 

Sept. 01,2005 

Sept. 01,2005 

Sept. 01,2005 

Sept. 01, 2005 

Sept. 01,2005 

Sept. 01, 2005 

Sept. 01, 2005. 

Sept. 01,2005 

Lab 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

Comments 

FD of S-11 

Background 

2.1.2 ANALYTICAL RESULTS 

2.1.2.1 The laboratory analytical results for the media sampled are presented in 
Tables 2-3. Table 2-4 provides basic statistical attributes on the results for the sample 
population. 

2.1.2.2 Soil - The laboratory chemical analytical results for soil are provided in Table 2-3 
and also included in Figure 2-1 in Attachment A of Section 3. The required method detection 
limit (MDL), reporting limit (RL), Laboratory NELAP (National Environmental Laboratory 
Accreditation Program) Certifications, and preparation documentation for explosives samples are 
included in Appendix E of the sampling and analysis plan (Parsons 2005). At former East Elliot, 
only arsenic and manganese were detected in soil above the MSHC. In particular, arsenic was 
detected above this criterion in all samples collected, including the background sample. Although 
the ESV (10 mg/kg) for arsenic was much higher than the MSHC (0.39 mg/kg), results for 10 of 
the 15 soil samples also exceeded the ESV. Other metals (aluminum, arsenic, barium, 
chromium, lead, manganese, selenium, and vanadium) were detected in soil above the ESV. The 
ESVs for these constituents, are lower than the MSHC. Of these constituents, aluminum, 
chromium, manganese, selenium, and vanadium were also detected above ESV in the 
background sample. The concentrations of metal constituents (arsenic, lead, and manganese) in 
the background sample were lower than results from most of the sampled locations however, not 
at consistent significant levels. Based on soil classification results, the soil sampled at the site 
consists of clayey and silty sand. 

2.1.2.3 Surface Water - Samples were not collected for analyses from this medium due to 
absence of surface water in the vicinity of the area of interest. Field parameters (pH, 
temperature, conductivity, and turbidity) were not measured for the same reason. 
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TABLE 2-3 
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED FROM MCS-ELLIOTT SITE ON SEPTEMBER 1. 2005 

MCS-ELLIOT-S- MCS-ELLIOT-S- MCS-ELLIOT-S- MCS-ELUOT-S- !MCS-ELUOT-S- MCS-ELLIOT-S- MCS-ELLIOT-S- MCS-ELLIOT-S-
01 02 03 04 OS 06 07 

MCS-ELUOT-S- MCS-ELLIOT-S- MCS-ELLIOT-S- MCS-ELUOT-S-
09 10 11 1 5 ( F D " o l S 1 1 ) 

MCS-ELLIOT-S- MCS-ELLIOT-S- MCS-ELLIOT-S- MCS-ELUOT-S-
12 13 14 BG 
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SUMMARY OF COMPARISON OF CRITERIA AND BACKGROUND DATA TO SAMPLE POPULATION PARAMETERS - SOIL DATA - FORMER CAMP ELLIOTT (EAST ELLIOTT) 

Metals - SW6060B/6020/7471A/7470A 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

8ERYLLIUM 

CADMIUM 

CALCIUM 

Units 

ECO SCR 
VAL 

? 

mg/kg g 

mg/kg 1 0.3 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

MOST 

STRINGENT MCS-ELLIOTT-S-

HEALTH B G B K G 

CRITERIA' S ° I L ' 

31 

• 0.39 

•1 1.1 

1.6 

NA 

? 

? 

CHROMIUM mq/kq | 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MAKinANF^F 

MERCURY 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

THALLIUM 

VANAn i l lM 

ZINC 

NOTES: 
1 USEPA Eco SSLs 

' USEPA Region IV Eco Screening Values 

mg/kg 

mg/kg 

mg/kg 

13 

40 

NA 

i 

2 

mg/kg 1 

mg/kg | NA 

mg ky |] 

mg/kg 1 0.1 
mg/kg 

mg/kg 

| 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

38 

NA 

2.0 

NA 

1.0 

50 

2 

1 

' 
.' 

2 

: 
? 

5400 

150 

37 

NA 

Mean Median 

0.024JJ 0.03 

7.7 

130 

0.58 

0.17 

1700 

1/5 

0 6 1 

o n 

2113 

210 7.1 

900 

2900 

23000 

400 

NA 

1DUV 

23 

1600 

NA 

390 

390 
NA 

5.2 

to 
23000 

4.5 

11 

13000 

12 

3200 

0.020 

S.6 

1100 

0.055 

170 

0.10 

46 

5.1 

9.0 

12527 

Min Max 

0.03 0.01 0.06 

• • • 5.0 
140 

0.61 

0 09 

1900 

6.8 

4.5 

8.5 

12000 

44 

U 4 1 

0.06 

1000 

• i 0 74 

0.27 

3200 

5.6 

3.4 

6.9 

8900 

8.8 

18 

17000 

12 

2447 2600 1500 3400 

J 

J 

J 

0.03 

5.2 

1375 

0.03 

200 

0.10 

35.0 

0.02 

4.9 

1400 

0.04 

200 

0.10 

35.0 

0.02 

3.8 

750 

0.37 
0.03 

200 

0.07 

21.0 

3 The Most Stingent Health Criteria is the lowest value from various DQOs (Human Health Screening Values lor residential and industrial) lor soil matrix. 

mg/kg - milligrams per kilogram 

NA - No value available. 'Sample Type: BKG -Background Sample. 
ND- Not detected above adjusted project reporting limit (PRL), 
J - Analyte detected, estimated concentration. 
Detections are bokjed. 
Detections exceeding the comparison criteria are highlighted. 

0.05 

12.0 

1900 

0.04 

200 

0.16 

46.0 

O n l y o n e v a l u e 

The first two columns ol the table indicate the comparison criteria for the project. All results higher than the values in the ECO SCR VAL column are highlighted in Blue. All results higher than the 
values in the Most Stringent Health Criteria column are highlighted in Yellow. In the event results are higher Ihan the values in both columns, those results are highlighted in the color of the column 
containing the higher value. 
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2.1.2.4 Field Duplicate - The results of analyses on sample MCS-Elliott-S15, a duplicate 
of sample MCS-Elliott-Sll, are generally consistent with results of the original sample. 
Discussion of results of QC samples (field duplicate, MS/MSD, etc.) for all parameters in the 
sampled media and their evaluation are presented in the data validation report provided in 
Attachment G of Section 3. With regard to precision, the field duplicate results compare well 
with the parent samples and were all within acceptance criteria (70% relative percent difference 
for soil). All data in the sample delivery group are usable and all data quality objective (DQO) 
requirements were met. 

2.1.3 EVALUATION 

2.1.3.1 Evaluation of the results reveals explosives constituents were not detected in 
the soil above environmental comparison criteria. However, several metal constituents were 
detected. The absence of explosives constituents in the sampled media suggest the constituents 
may have been expended and consumed at time of detonation and/or, if present, have attenuated 
over time to nondetectable levels. On the basis of site history, East Elliott was used for only a 
few years and a significant amount of time has elapsed since time of use. 

2.1.3.2 Explosives are classified as "primary" or "secondary." Analyses conducted 
for this study only includes secondary explosives and their production impurities or 
decomposition by-products. Secondary explosives are used in much greater quantities in 
munitions than primary explosives, and are known to be more prevalent at military installations 
(USEPA 2006). Trinitrotoluene (TNT) and hexahydro-l,3,5-trinitro-l,3,5-triazine (RDX) 
constitute the largest quantity of secondary explosives used in military applications because they 
are major ingredients in nearly every munitions formulation. TNT often contains impurities, 
such as 2,4-DNT and other isomers of dinitrotoluene and trinitrotoluene, and is susceptible to 
photo and microbial degradation from which other transformation products have been confirmed. 
Octahydro-l,3,5,7-tetranitro-l,3,5,7-tetrazocine (HMX) is the major impurity in RDX. 
Solubility of explosives varies widely; for example, from 2 milligram per liter (mg/L) 
pentaerythritol tetranitrate (PETN) to 10,000 mg/L ammonium picrate (AP). Therefore, it is 
expected that explosives would migrate as dissolved constituents in water variably. Of TNT, 
RDX, and HMX, HMX has the lower water solubility (5 mg/L). Three main categories of 
organic energetic materials (explosives) have been identified: nitroaromatics, nitramines, and 
nitrate esters. Nitroaromatic compounds include TNT, picric acid/AP, tetryl, and 2,4-DNT, and 
impurities or photochemical or microbiological transformation products, including 
1,3,5-trinitrobenzene (TNB), 1,3-dinitrobenzene (DNB), 2,6-dinitrotoluene (2,6-DNT), 2-amino-
4,6-dinitrotoluene (2ADNT), 4-amino-2-6-dinitfotoluene (4ADNT), and other isomers of TNT 
and DNT. Major nitramine compounds include RDX and HMX. Tetryl is classified as both 
nitroaromatic and nitramine. Nitrate esters commonly used include nitrocellulose (NC), 
nitroglycerine (NG), nitroguanidine (NQ), and PETN. The stability of explosives in soil is 
reported in half-life (in days) of the compound once it has reached equilibrium between soil 
surfaces and pore water (USEPA 2006). The half-life of nitramines is generally in hundreds of 
days; however, nitroaromatics and nitrate esters have a much shorter half-life. In general, 
explosives are solids at ambient temperatures and usually dispersed as particles with different 
sizes and shapes that slowly dissolve in precipitation. This occurs because they are sparingly 
soluble and are wetted on periodic basis. Studies have demonstrated that the distribution of 
energetic compounds in soil is extremely heterogeneous and that these compounds are only 
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transported through soil after they are dissolved in water. Explosive contamination would most 
likely occur on or near the soil surface, unless the soil has been disturbed. The heterogeneity of 
explosives in soil is a strong potential for sampling error when discrete samples are used to 
estimate mean concentration within geographic grids (Jenkins, et al. 1997; 1999). However, due 
to similarity of results for explosives at the six FUDS investigated under this study, it is not 
certain that a different sampling approach would have yielded different results (for example, 
detection of explosives in areas of concern at East Elliott). 

2.1.3.3 Several metal constituents were detected above environmental comparison 
criteria in the soil. Of these constituents, only lead and barium were identified as potential 
constituents from munitions used at East Elliott. Other sources of lead detected in soil may 
include natural occurrence, fertilizer application, defoliant application, gasoline, and exhaust 
from vehicular activity in the immediate or adjacent areas. Notably, a major municipal landfill is 
in operation near the site. Barium is a highly reactive metal that occurs naturally but can also 
occur from industrial sources. Barium is not very mobile in most soil however, it is transported 
through soil with precipitation. Natural occurrence of metals in soil and the persistence of 
several metals in the soil-water media have been well documented and only a comprehensive 
background sampling study can help ascertain if any potential impact from other sources. For 
this study, the compounded effect from other potential sources makes it difficult to discern if 
there is any contribution from MEC used at East Elliott. 

2.1.3.4 The topography at East Elliot is well accentuated with presence of mountain 
ranges, steep slopes, and rocky outcrops. The terrain would aid rapid runoffs. Therefore, 
soluble constituents have a greater potentially of being removed from soil in the area during wet 
conditions. Site soil are clayey, silty sand and have the potential to inhibit migration of 
contaminants into subsurface soil where and if present. At several locations, the soil is generally 
thin due to the high rate of erosion of geologic materials and steepness of the terrain, thereby 
exposing rock. Based on geology of the former East Elliott, site soil is derived from sedimentary 
and crystalline rock. Based on the origin of the soil, a variety of metals may occur naturally. 
Mobility of metals is known to be strongly influenced by pH. The soil pH values range from 5.8 
to 6. Samples collected at the site were obtained from soil with similar characteristics and 
association therefore, there were no reasons to expect significant difference in composition and 
natural occurrence of metal constituents. 

2.1.3.5 Because only one background soil sample was collected it would appear only 
a qualitative comparison could be performed between the study area and the background sample. 
The concentrations of metal constituents (arsenic and manganese) in the background sample 
were lower than results from some of the sampled locations however, not at consistent 
significant levels. Concentrations of metal constituents in the background sample occur around 
the mean of the sample population. This makes the results inconclusive in determining if there 
was any impact from MEC use. Further evaluation of additional background data from more 
than one sample should provide more credence and enable a more detailed quantitative statistical 
and geochemical evaluation of the results. Surface water samples were not collected at this site 
because surface water was not identified in close proximity to the site. 
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SECTION 3 
DOCUMENTATION 

3.1 GENERAL 

Documentation for specific field and laboratory activities, submittals and deliverables 
including maps/figures, field reports and logs, laboratory data validation, and reports are 
provided or referenced in this section. 

3.1.1 MAPS AND FIGURES 

Site specific maps/figures depicting the location of the study area and specific sampling 
locations for the sampled medium (soil) are presented in Attachment A in this section. 

3.1.2 DAILY QUALITY CONTROL REPORTS 

During the sampling activities, DQCR was prepared, dated, and signed by the project Site 
Manager and sent to the USAESCH project manager (PM) and USAESCH Project Technical 
Manager. The DQCR included weather information at the time of sampling, identification of all 
field and control samples taken, status of each sample, any necessary departures from the SAP, 
any problems encountered, and instructions from Government personnel. Any deviations that 
may affect DQOs were conveyed to the USAESCH immediately (see Attachment B of this 
section for the DQCR). 

3.1.3 GENERAL INFORMATION LOG 

On a daily basis records of each sampling activity performed were recorded in the field log 
book. Copies of the field log are provided in Attachment C of this section). 

3.1.4 SAFETY LOG 

Safety log for this sampling effort included records indicating each field team member read 
the Accident Prevention Plan and participated in safety briefings. Copies of the safety briefings 
are included in Attachment D of this section. 

3.1.5 PHOTOGRAPHIC RECORDS 

Photographs of each sampling location were recorded. These photographs are provided in 
Attachment E of this section. 

3.1.6 SAMPLE LABELS 

Prior to sample collection, sample label information was completed except time of 
collection and the label was placed on the appropriate bottle. After the sample was collected, 
collection time was entered and sample label was covered with clear tape. Each bottle shipped to 
the laboratory for analysis had a sample label containing, at a minimum, the following 
information: 

• Site Name; 

• Site Location; 

• Sample number designation; 

• Date and time of sample collection; 
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• Analysis required; 
• Preservation; and 

• Name of sampler. 

3.1.7 CHAIN OF CUSTODY RECORDS 

A COC record accompanied the sample containers from where samples are collected, 
contained, and then shipped to the laboratory. Chain of custody forms were completed in the 
field to specifically indicate, who (name of personnel, organization, and address) collected the 
samples, number of sample containers, type of analysis required for each sample, sample 
medium, date and time of sample collection, and date relinquished. Chain of custody was 
prepared and placed in each cooler containing samples sent to the STL Denver and ECBL. 
Copies of the COC forms used are included in Attachment F of this section. 

3.1.8 LABORATORY DATA/DOCUMENTS 

Laboratory results were assessed for compliance with required precision, accuracy, 
completeness and sensitivity. Field QC results were also evaluated for compliance with required 
precision, accuracy, and representativeness. The Data Validation Report for this effort is 
provided in Appendix D of this section. The following data and documents were reviewed: 

Method calibration limits; 

Method blanks; 

Laboratory-established MDLs; 

Analytical batch control records including spike recoveries and spike duplicate results; 

Surrogate standard recoveries, where/if applicable; 

Sample and standard extraction sheets; 

Confirmation mass spectra for explosives, when detected; 

Instrument calibration, initial calibration, and continuing calibration verification; 

Instrument print-outs; 

Results of parent and respective field duplicate samples; 

Corrective actions, when needed; 

Formulas used for analyte quantitation; and 

Calculations supporting analyte quantitation. 
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Figure 2-1 

Site-Specific Sampling Area and Results (Soil) Map 
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DAILY CONTRACTOR QUALITY CONTROL REPORT 

Contract Number: W912DY-04-D-0005 

Delivery Order Number: 0004 

Project Name: Munitions Constituents Sampling, Analysis, and 
Evaluation of Formerly Used Defense Sites 

Project Number: 744205 

Site Location: Camp East Elliot, Sector 4, near San Diego, California 

Date: September 01, 2005 

Weather: Sunny, high 90°F. 

Activities Conducted: Site mobilization, UXO anomaly avoidance, sample 
location acquisition, and soil sampling. 

Work Performed On September 01, 2005 a Parsons 3-man team consisting of Jeff Ulmer, 
Jae Yun, and Ken Davis, arrived at the Former Camp Elliot Sector 4 gate. They were met by Mr. 
B.J. Allen, U.S. Army Corp of Engineers/LA District, who was called up by Mr. Lloyd Goddard -
(District POC) to unlock the Sector 4 gate. A morning Safety briefing was conducted by Ken 
Davis, and all personnel were signed in. Many of the roads shown on the site maps were no longer 
accessible for travel and the terrain was very steep and very rocky everywhere. The Parsons team 
was not able to acquire a 4-wheel drive vehicle for this project, so travel across the site was very 
limited. The District Rep. was equipped with a 4-wheel drive vehicle and offered to attempt reach 
the upper ridge of the range where the sampling locations are located. After a couple of attempts 
to reach the top ridge, the Parsons team decided that the manual approach was the only option. We 
parked as close as possible to the nearest sampling location (#22) and proceeded to walk up to the 
location. Ken Davis took point with the Schonstedt followed by others with the equipment and 
supplies needed. The first location acquired was at sample location #22 and the crew proceeded to 
collect samples 01, 02, and 03. After collecting the first three samples, BJ. Allen was able to 
make it up one of the dirt roads leading to the upper ridge. The decision was then made to go to 
sample location #17 and collect samples, since we were already close to the top ridge. Mr. Allen 
then drove the Parsons team to sample location #17. Mr. Allen then left us a gate key and departed 
from the range to attend to other business. Samples 06 - through — 10 were all collected from 
sampling location #17. We then returned to the top ridge point that we had left off from at location 
#22. Samples 04 and 05 were then collected. Notably, samples collected at each of referenced 
locations were collected at the center of the located point and then at selected points approximately 
10 feet away, in four directions (N, S, E and W). The Parsons team then returned to their vehicle 
and relocated to acquire sample location #20 in Sector 4. After walking back up the ridge to 
navigate to sample location #20, samples 11 through 14 and Duplicate sample 15 were collected. 
Since only four samples were required from this location, the center point was located but not 
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sampled, areas were located to the four directions around the center and samples were collected at 
each. 

Trimble Pro XRS GPS unit was used to capture positional data for the sampling locations and 
were also manually recorded in the field log book. Leaving Sector 4, we made sure to lock the 
range gate behind us and proceeded west on Hwy-52 to a location along the right-of-way outside of 
the range to collect a background sample. The sample collection point was approximately 25 feet 
off of the right-of-way in an area that had not been disturbed during the construction of the 
highway. Notably, each of the sampling site was restored as necessary. 

No surface water samples were collected during this sampling effort because there was no surface 
water in the immediate vicinity of the area. The range was very dry, and we were advised earlier 
by the LA District Corp Safety to be very careful about where to park our vehicle, as not to start 
any fire due to the hot exhaust pipes. 

All samples were then packaged and preserved with ice in a cooler. Chain-of-Custodies were 
completed for all samples. One small cooler was packaged and sent to ECBL in Omaha and one 
large cooler was packaged and sent to STL in Denver. All the empty coolers and unused bottles 
were shipped back to STL. Samples were shipped via FEDEX priority overnight to their 
perspective labs. Gear and supplies brought to the range were also shipped back to the Parsons 
office. On the basis of work completed, the Parsons crew will demobilize in the morning, on 
September 2, 2005. 

Work Planned: On September 01, 2005, Parsons planned to perform munitions constituents 
sampling in Sector 4 at the former Camp East Elliot. Work at Sector 4 area would include anomaly 
avoidance, acquisition of the sampling locations, preparation of sampling equipment/tools, 
collection of soil, and QC/QA samples. If work is completed by the end of the day, the crew will 
demobilize on September 2, 2005. 

Field Instrument Measurements (list or provide attachment): 

Surface Water ID: 
NA 

pH: 
NA 

Temp (°C): 
NA 

Cond (mS/cm): 
NA 

Turb (NTU): 
NA 

No surface water samples were collected due to lack of any surface water in the area. Cause - very 
dry weather conditions. 

Equipment Calibrations (list or provide attachment): 

The Schonstedt was checked as required in the work plan. 

List all field and quality control samples collected: 
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Sample ID 

MCS-EUiot-S-01 

MCS-Elliot-S-02 

MCS-Elliot-S-03 

MCS-Elliot-S-04 

MCS-Elliot-S-05 

MCS-Elliot-S-06 

MCS-Elliot-S-07 

MCS-Elliot-S-08 

MCS-Elliot-S-09 

MCS-EUiot-S-10 

MCS-Elliot-S-11 

MCS-Elliot-S-12 

MCS-Elliot-S-13 

MCS-EUiot-S-14 

MCS-Elliot-S-15 

MCS-Elliot-S-BG 

Media 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Time 

0830 

0845 

0855 

1000 

1013 

0900 

0915 

0925 

0930 

0940 

1100 

1110 

1120 

1125 

1043 

1205 

Analysis 

Metals, 
Explosives 

Metals, 
Explosives, pH, 

Soil Classification 
Metals, 

Explosives 
Metals, 

Explosives 
Metals, 

Explosives, pH, 
Soil Classification 

Metals, 
Explosives 

Metals, 
Explosives, pH, 

Soil Classification 
Metals, 

Explosives 
Metals, 

Explosives 
Metals, 

Explosives, pH, 
Soil Classification 

Metals, 
Explosives 

Metals, 
Explosives, pH, 

Soil Classification 
Metals, 

Explosives 
Metals, 

Explosives 
Metals, 

Explosives 
Metals, 

Explosives 

Shipment 
Date 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Sept. 01, 
2005 

Lab 
STL 

STL 

STL 

STL 

STL 

STL/ECBL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

Comments 

MS/MSD 

Field Sample 
and QA Split 

FDof S-ll 

Background 

Departures from approved SAP: 

No surface water samples were collected due to the dry condition of the site. 

Problems encountered/resolutions: None 

Health and Safety Training: Ken.V. Davis, Jae Yun, Jeff Ulmer, and Mr. Allen had a site-

specific health and safety tailgate briefing at the site prior to start up of work at the site. 
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Instructions given by government personnel: None today. 

Check all attachments: 

X Table listing all field/QC samples collected 

Field sampling forms (in separate submittal) 

Field-generated analytical results 

Chain-of-custody forms (in separate submittal) 

Signed by: 

Name (print): 

Date: 

Phone Number: 

Copies sent to: 

Jeff Ulmer (FTL/Competent Person -Equivalent) 

September 01, 2005 

Mobile: 770-634-8561; office: 678-969-2398 

Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Lloyd Goddard (Camp Elloitt) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 
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ATTACHMENT D 
SAFETY LOGS 
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PLAN ACCEPTANCE FORM 
PROJECT ACCIDENT PREVENTION PLAN 

1 have read and agree to abide by the contents of the Accident Prevention Plan for the 
following project: 

Munitions Constituents Sampling, Analysis, and Evaluation at FUD Sites 

Name 

1 ^ 

J«V'- LJM&L 
WVCAV i«*v«.<,, 
! " " "' ' • — " • " - ' • - " ™ ' 1 

Signatwre 

i j l y * 
cri^fT^^^i 
1.1^ % ^ > 

Date 

%ff/*§ 
1 

f _ •* i — *,£" 

F:WCS**KS WOBK PL4mT44I0j,|>R,AFt FJSAl WORK P!UNW?E?*D1X O#0(At:fl>4At.DOC 
CONTRACT'iV5i3DV.tia-D-0a«, BEL1 VERY ORDER 0094 

te'.OI 
mmrni 
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MONITIONS CONSTITUENTS SAMPLING 
SITE SPECIFIC TRAINING 

DATE: ^ - <=>" i - o < 

Topics covered: 
Personnel responsibls for health and safety 
Site hazards 
Health and safety procedures 
Safe work practices 
Engineering controls 
Emergency procedures 
Decontamination 

Check off 

s 
y 

">" 

Team members ia attendance: 
Name Signature 

-/igfTr* 

If.* 

Umee 
Vw» r>"' 
/"" " " 

J^p 

Trainer's Signature 
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MUNITIONS CONSTITUENTS SAMPLING 
SITE SPECIFIC TRAINING 

PATE: .5- ^ — o S ' 

res 

Topics covered: 
Petsonnel responsible for healtli aa<d safety 
Site hazards 
Health and safety procedure 
.Safe work practices 
Eagraeering controls 
Emergency procedures 
DeeoBtarmnatioEt 

Checkoff 

V~ 

JL. 
^C-

~^ 
,ZL 

Team members in attendance: 
•Name Signature 

'-JMF'f^ L^J>4^£ 
'i,w: V«* :*"*• 

f 
^Wf^'' *%*±**~l 

Trainer's Sipiattirc 
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PHOTOGRAPHS 
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munitions Constituents Sampling 
of 6 - Sites 

CAMP EAST ELLIOT 
Calilotms 

MCS- ELLIOT S - 11 

SEPTEMBER 

#1. MCS Project, Camp East Elliot, Soil Sample MCS-Elliot-Sl 1 

#2. MCS Project, Camp East Elliot, Soil Sample MCS-Elliot-S12 

Attachment E - Field Photo Log for East Elliott.doc 
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#3. MCS Project, Camp East Elliot, Soil Sample MCS-Elliot-S13 

#4. MCS Project, Camp East Elliot, Soil Sample MCS-Elliot-S14 

Attachment F. - Field Photo Log for East Elliotl.doc 3 



#5. MCS Project, Camp East Elliot, Soil Sample MCS-Elliot-S15 

#6. MCS Project, Camp East Elliot, Soil Sample MCS-Elliot-BG 

Attachment E - Field Photo Log for East Elliott.doc 4 
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SITE ADDRESS: 
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CLIENT FedEx UPS MAIL COURIER 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP ELLIOTT 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil samples collected from 
Camp Elliott on September 1, 2005. Samples were logged in under the following Sample 
Delivery Group (SDG): 

D5I020296 

Soil samples were analyzed for explosives, metals, soil classification, and pH. Not 
all samples were analyzed for the parameters listed above. The table below details which 
parameters were requested for each sample. The field quality control (QC) samples 
collected in association with this SDG included one field duplicate (FD) and one matrix 
spike/matrix spike duplicate (MS/MSD) pair. The field QC samples were analyzed for 
the same parameters as the associated parent sample. 

All samples were collected by Parsons. All analyses were performed by STL-
Denver or STL-Burlington following the procedures outlined in the Statement of Work 
and the Work Plan of Munition Constituents Sampling, Analysis and Evaluation at 
Formerly used Defense Sites project (Work Plan) which was issued by Parson in April 
2005. Due to the dry condition of the site, there was no surface water available for 
sampling. The samples in this SDG were shipped to the laboratory in one cooler. The 
cooler was received by laboratory at temperature of 2.4°C which was within the 2-6° C 
range recommended by the Work Plan. 

SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID 

MCS-EUiot-SOl 
MCS-EUiot-S02 
MCS-Elliot-S03 
MCS-Elliot-S04 
MCS-EUiot-S05 
MCS-Elliot-S06 
MCS-EUiot-S07 
MCS-Elliot-S08 
MCS-Elliot-S09 
MCS-EUiot-SlO 
MCS-Elliot-Sll 
MCS-Elliot-S12 

Matrix 

S 
S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

Explosives 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Metals 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

pH & Soil 
Classification 

X 

X 

X 

X 

X 

Comments 

MS/MSD 
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MCS-Elliot-S13 
MCS-EUiot-S14 
MCS-Elliot-S15 
MCS-Elliot-SBK 

S 

s 
s 
s 

X 
X 
X 
X 

X 
X 
X 
X 

F D o f S l l 
Background 

S = SOIL 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt forms, and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at <l/2 reporting limit (RL), 
no corrective action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USACE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 

Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-dinitrobenzene 

Nitrobenzene 

Tetryl 

Nitroglycerin 

LCS/MS/MSD Control 
Limits for Soil 

53-120 

70-114 

62-110 

69-110 

71-111 

20-162 

43-124 

LCS/MS/MSD Control 
Limits for Water 

20-156 

55/141 

48-135 

62-127 

22-129 

20-126 

19-126 
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2,4,6-Trinitrotoluene 

4-AminO'2,6-dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

67-114 

72-122 

71-120 

67-112 

70-110 

73-111 

55-162 

72-112 

72-112 

59-129 

57-132 

61-131 

58-130 

59-126 

20-123 

35-154 

20-134 

21-131 

For metals, the control limits are 80% -120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of eighteen (18) soil samples, 
including fifteen (15) environmental soil samples, one (1) soil FD, and one (1) soil 
MS/MSD pair. The samples were collected on September 1,2005 and were analyzed for 
the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321 A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the method. 

The soil samples were analyzed in batch #5249414 under a single initial calibration 
(ICAL). 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate spikes 
(S). Sample MCS-Elliot-SOl was designated for MS/MSD analyses on the COC. 

All LCS and surrogate (S) spike recoveries were within the laboratory historically 
developed control limits except: 

Sample 

LCS 

MC-Elliot-S04 

Analyte 

Nitrobenzene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

Nitrobenzene-d5 (S) 

%Recovery 

127 

117 

171 

113 

114 

135 

Control Limit (%R) 

71-111 

73-111 

55 -162 

72-112 

72-112 

77-117 
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MC-Elliot-SlO 

MC-Elliot-Sll 

Nitrobenzene-d5 (S) 

Nitrobenzene-d5 (S) 

128 

118 

7 7 - 1 1 7 

7 7 - 1 1 7 

All target compounds were non-detect for all associated field samples. Therefore, the 
high recoveries in the LCS and surrogate had no impact to the data quality. No flags were 
applied. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Sample ID 
MCS-EUiot-SOl 

Analyte 
1,3,5-Trinitrobenzene 

Nitrobenzene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

MS %R 
111 

120 

193 

123 

120 

MSD %R 
(98) 

118 

(115) 

(109) 

(105) 

Criteria 
62-110 

71-111 

55 -162 

72-112 

72-112 
( ) indicates the recovery met criteria. 

The results for all non-compliant compounds were non-detects and therefore flagged 
"UJ" in the sample MCS-Elliot-SOl. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MSMSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Elliot-S15 was collected as a field duplicate of 
sample MCS-Elliot-Sll. 

All MS/MSD RPDs were within acceptance criteria except the %RPD for PETN was 
at 53%, exceeding the control limit of 40%. "J" flag was already applied to the parent 
sample due to the non-compliant %R of the MS analysis. 

No analytes were detected in any of the field duplicate samples or their associated 
parent samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 
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• All secondary source verification criteria were met. 

• All initial and continuing calibration verification (CCV) criteria were met, 
except few compounds had high %R in the CCVs. with the exception of several 
analytes recovered high in one or more of the CCV samples. Because all non-
compliant recoveries were high, and none of the analytes were detected in the 
associated samples, data quality was not affected and no corrective action was 
deemed necessary. 

• MDL study for soils was conducted within 12 months of sample analyses. 

One method blank was associated with the explosives analyses in this SDG. The 
method blank was free of target explosives at or above one half of the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of eighteen (18) soil samples, including 
fifteen (15) environmental soil samples, one (1) soil FD, and one (1) soil MS/MSD pair. 
The samples were collected on September 1, 2005 and were analyzed for aluminum, 
calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
601 OB. The samples in this SDG were analyzed following the procedures outlined in the 
Work Plan. All samples were prepared and analyzed within the holding time required by 
the method and the Work Plan. 

The ICP-AES metals analyses were performed in one analytical batch under one 
ICAL. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Sample MCS-Elliot-Sl was designated for MS/MSD 
analyses on the COC. 

All LCS recoveries were within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exception: 

Sample ID 
MCS-Elliot-SOl 

Metal 
Magnesium 

MS%R 
126 

MSD %R 
135 

Criteria 
80%- 120% 
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The magnesium result in sample MCS-Elliot-SOl was flagged "J" as estimated due 
to the high bias demonstrated by the MS/MSD recoveries. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Elliot-S15 was collected as a field duplicate of sample MCS-Elliot-Sll. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method. 

• All initial calibration criteria were met. 

• All second source verification criteria were met. The initial calibration 
verification sample was prepared using a secondary source. 

• All continuing calibration verification criteria were met. 

• All interference check criteria were met. 

• The RL check standard was compliant. 

• A dilution test (DT) was performed on sample MCS-Elliot-SOl. The dilution test 
was non-applicable for potassium and sodium since the parent sample and/or the 
five fold diluted digestate had no potassium and sodium detected at method 
detection limit or reporting limit. Therefore, the dilution test was only applicable 
to aluminum, calcium, iron and magnesium. The DT met criteria for all applicable 
metals as follows; 

Sample ID 

MCS-Elliot-SOl 

Metal 
aluminum 
calcium 

Iron 
magnesium 

%D 
2.8 

3.0 

5.1 

3.3 

Criteria 

%D < 10 

Post digestion spike was only required for potassium and sodium. However, lab 
did not perform this test. Based on the MS/MSD results of this SDG, no matrix 
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effects were demonstrated for these two metals and no corrective action was 
deemed necessary. 

One method blank and several calibration blanks were analyzed in association with 
the ICP-AES analyses in this SDG. All calibration blanks were compliant. The method 
blank results were reviewed and the rides listed above in the "Evaluation Criteria" 
section of this report were applied. No additional corrective action was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. 
The completeness for the ICP-AES metals portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

ICP/MS METALS 

General 

The ICP/MS portion of this SDG consisted of eighteen (18) soil samples, including 
fifteen (15) environmental soil samples, one (1) soil FD, and one (1) soil MS/MSD pair. 
The samples were collected on September 1, 2005 and were analyzed for antimony, 
arsenic, barium, cadmium, chromium, cobalt, copper, lead, manganese, nickel, selenium, 
silver, thallium, vanadium, and zinc, 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method and 
the Work Plan. 

Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD sample. 
Sample MCS-Elliot-SOl was designated for MS/MSD analyses on the COC. 

All LCS recoveries were within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exceptions: 

Parent Sample ED 
MCS-Elliot-SOl 

Analyte 
Antimony 

Chromium 

Copper 

Nickel 

Selenium 

MS %R 
3.7 

355 

380 

276 

63 

MSD %R 
2.5 

(86) 

76 

(86) 

76 

Criteria 
80-120% 
80-120% 

80-120% 

80-120% 

80-120% 

( ) indicates the recovery met criteria. 
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The non-compliant analytes were flagged "J" as estimated in the parent sample 
MCS-Elliot-SOl in accordance with the Work Plan. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Elliot-S15 was collected as a field duplicate of sample MCS-Elliot-Sll, 

All MS/MSD PvPDs were within acceptance criteria except: 

Parent Sample ID 
MCS-Elliot-SOl 

Analyte 
Antimonv 
Chromium 

Copper 
Nickel 

%RPD 
30 
65 
76 
69 

Criteria (%RPD) 
20 
20 
20 
20 

"J" flags were already applied to these non-compliant metals in the parent sample 
due to the non-compliant MS/MSD recoveries. 

All field duplicate RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method. 

• All instrument tune criteria were met. 

• All initial calibration criteria were met. 

» All metals met criteria in the RL check standard. 

• All second source criteria were met. The ICV was prepared using a secondary 
source. 

• All CCV criteria were met. 

• All interference check (ICSA/ICSAB) criteria were met. 

• The dilution test was performed on sample MCS-Elliot-SO 1. 

The dilution test was not applicable for antimony, cadmium, cobalt, selenium, 
silver, or thallium because these metals were either non-detect or below the RL in 
the diluted run. 
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Sample ID 

MCS-Elliot-SOl 

Metal 
Arsenic 
Barium 

Beryllium 
Chromium 

Cobalt 
Copper 
Lead 

Manganese 
Nickel 

Vanadium 
Zinc 

%D 
7.3 
0.1 
6.5 
1.1 
0.8 
7.2 
3.9 
6.0 
2.4 
1.0 
16.6 

Criteria 

%D < 10 

• Post digestion spike recoveries were compliant for all metals including zinc and 
the ones which did not have an applicable dilution test performed. 

There was one method blank and several calibration blanks associated with the 
ICP/MS analyses in this SDG. All calibration blanks were compliant. The method blank 
results were reviewed and the rules listed above in the "Evaluation Criteria" section of 
this report were applied. No additional corrective action was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

MERCURY 

General 

The mercury portion of this SDG consisted of eighteen (18) soil samples, including 
fifteen (15) environmental soil samples, one (1) soil FD, and one (1) soil MS/MSD pair. 
The samples were collected on September 1,2005 and were analyzed for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7471 A. The 
samples were analyzed following the procedures outlined in the Work Plan. All samples 
were prepared and analyzed within the holding time required by the method and the 
Work Plan. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS sample 
and the MS/MSD samples. Sample MCS-Elliot-SOl was designated for MS/MSD 
analyses on the COC. 

%Recovery for LCS, MS, and MSD were within acceptance criteria. 
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Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Elliot-S15 was collected as a field duplicate of sample MCS-Elliot-Sll. 

The MS/MSD RPD was within acceptance criteria. 

Mercury was below the RL in both parent and field duplicate samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 

• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 

There was one method blank and several calibration blanks associated with the 
mercury analyses in this SDG. All calibration blanks were compliant. The method blank 
results were reviewed and the rules listed above in the "Evaluation Criteria" section of 
this report were applied. No additional corrective action was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH 

The pH portion of this SDG consisted of five (5) soil samples. 

The pH determination was performed using USEPA SW846 Method 9045C. The 
samples were analyzed following the procedures outlined in the Work Plan. The holding 
time for pH determination is 24 hours, all pH determination for soil samples were done 
after the holding time was expired. All pH results were flagged with "J". 
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Accuracy 
Accuracy was evaluated using the percent recovery obtained from the pH 7 standard 

buffer solution. 

Both LCS and LCSD recoveries were within laboratory developed limits. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results and 
laboratory duplicate readings. Lab used a batch sample for laboratory duplicate pH 
measurements. 

Both LCS/LCSD and laboratory duplicate RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; and 

• Evaluating holding times. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All pH data were flagged with "J" due to the 
hold time exceedance as noted above. 

• All initial calibration criteria for the pH meter were met. 

• All calibration verification criteria for the pH meter were met. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All pH results were considered usable. The completeness for the pH portion of this 
SDG is 100%, which meets the minimum acceptance criteria of 95%. 

SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 

DATA USABILITY 

All calculations were spot checked and verified. All data in this SDG are usable 
and all DQO requirements were met. 
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%RPD for Parents and Field Duplicates 

Parent Sample 
Field ID 

MCS-EI!iot-S11 

Metals 

As 
Ba 
Be 
Cr 
Co 
Cu 
Pb 
Ni 
V 
Zn 
Mn 
A! 
Ca 
Fe 
Mg 
K 

Parent 
Cone. 

(mg/kg) 

5.1 
140 
0.51 
6.9 
3.6 
7.7 
19 
4 

20 
35 

560 
10000 
2800 
12000 
2700 
750 

FD Cone, 
(mg/kg) 

5.2 
130 
0.51 
6.8 
3.5 
7.6 
18 
3.8 
20 
34 

460 
11000 
3100 
12000 
2900 
880 

RPD 

1.9 
7.4 
0.0 
1.5 
2.8 
1.3 
5.4 
5.1 
0.0 
2.9 
19.6 
9.5 
10.2 
0.0 
7.1 
16.0 

Criteria 

RPD £ 70% 
RPD <:70% 
RPD £ 70% 
RPD <S 70% 
RPD <; 70% 
RPD <. 70% 
RPD <• 70% 
RPD <: 70% 
RPD <• 70% 
RPD £ 70% 
RPD £ 70% 
RPD <• 70% 
RPD <• 70% 
RPD <• 70% 
RPD <, 70% 
RPD £ 70% 
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FINAL 

SECTION 4 
TESTS 

4.1 INTRODUCTION 

Consistent with requirements of the SOW and WP, analyses requested for soil samples 
collected at the former Camp Elliott included explosives, TAL of metals, pH, and soil 
classification. A list of the laboratory tests (analyte extraction and analytical methods) 
performed for explosives and metals constituents is provided in Table 4-1. Laboratory MDL and 
practical quantitation limit for all target analytes of the primary laboratories and the applicable 
DQOs are provided in Table 4-2. All applicable DQOs for the soil matrix are listed in Table 4-3. 

4.1.1 LABORATORY TESTS 

4.1.1.1 For the laboratory analyses performed, QC data (including tabular summaries 
correlating sample identifiers with all blanks, MS/MSDs, surrogates, duplicates, laboratory 
control samples, and batch identifiers) were recorded on Contract Laboratory Program (CLP) or 
CLP-equivalent QC summary forms for the appropriate tests and correlated to the analysis 
results by the analytical batch numbers. In addition to the hard copy report, laboratory data 
package is also provided on a CD in Appendix C. The QC results are used to prepare control 
charts for each test and matrix type. QC reports contained the following items as appropriate: 

• Case narratives describing any non-compliant issues; 

• Holding time; 

• Instrument initial calibration curves; 

• Second source standard calibration verification; 

• Initial and continuing calibration verification results; 

• Method blanks; 

• Surrogate results; 

• Laboratory Control Sample results; 

• MS/MSD results; and 

• Instrument run-logs. 

4.1.1.2 The laboratory, as a part of the data reduction and validation process, confirmed 
that its documentation was complete, paginated, and legible; qualitative identifications were 
accurate; calculations were accurate; and results were expressed in the appropriate units. The 
laboratory also confirmed that data documentation had been approved by the laboratory project 
manager or designee. 

4.1.1.3 The QA effort by USAESCH is provided in the results of the chemical quality 
assurance report (CQAR) in Appendices E andF. The CQAR is a government-produced 
document achieved through the inspection and analysis of QA samples and corresponding 
project sample data. The CQAR includes review of all QC parameters such as holding times, 
detection limits, method blanks, surrogate recoveries, MS/MSDs, and inter-laboratory and intra-
laboratory data comparisons. 

W912DY-04-D-0005, Delivery Order 0004 
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FINAL 

4.1.2 FIELD AND TECHNICAL DATA VERIFICATION/VALIDATION 

Validation of objective field and technical data was performed at two different levels. The 
first level of data validation was performed at the time of collection by following standard 
procedures and QC checks. The Site Field Manager reviewed the field data to ensure that the 
correct codes and units were included. After data reduction was completed, the Field Manager 
reviewed data sets for anomalous values. The PM reviewed field reports for reasonableness and 
completeness, and validated subjective field and technical data. In addition, the Field Manager 
and/or Site QA/QC Coordinator made random checks of sampling and field conditions. 

4.1.3 ANALYTICAL DATA VALIDATION 

4.1.3.1 Data validation for laboratory data was performed for all sample results in 
accordance with requirements contained in the Quality Assurance Project Plan, Department of 
Defense (DOD) Quality System Manual (QSM) for Environmental Laboratories (Version 2, June 
2002), and the USEPA National Functional Guidelines for Data Review (USEPA 1999; 2004) 
by the Parsons Project Chemist. Automated Data Review software was used to assist in the data 
validation process. Laboratory results were assessed for compliance with required precision, 
accuracy, completeness, and sensitivity. Field QC results were evaluated for compliance with 
required precision, accuracy, and representativeness. The Data Validation Report is provided in 
Attachment G of Section 3. Review of laboratory data focused on the following subjects: 

• COC forms; 

• Case narrative; 

• Holding times; 

• MDLs; 

• Method blanks; 

• Practical quantitation limits; 

• Analytical batch control records including spike recoveries and spike duplicate results; 

• Surrogate standard recoveries, where/if applicable; 

• Confirmation spectra for explosives, when detected; 

• Instrument calibration curves, initial calibration verification, and continuing calibration 
verification; 

• Second source standard calibration verification; 

• Instrument print-outs; 

• Results of parent and respective field duplicate samples; 

• Corrective actions, when needed; 

• Formulas used for analyte quantitation; 

• Calculations supporting analyte quantitation; and 

• Completeness of data. 

4.1.3.2 Data outliers that fall outside the QC criteria were discussed in the data validation 
report and associated data were flagged with an appropriate qualifier that is descriptive of the 
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outlying condition (i.e., precision limits exceeded, etc.). Data were flagged both in laboratory 
reports and during the data validation process. All data validation flags applied/changed were 
added to the electronic data deliverable with explanation prior to submittal. 

4.1.4 ANALYTICAL DATA QA/QC REPORT 
Appendices B and E of this report contain the Analytical Data QA/QC Report, which 

include all requirements from DID MR005-10 for Chemical Data Final Report that are not 
addressed elsewhere in the site-specific MCS Report. 

Table 4-1 Analyte Extraction and Analytical Methods 

Sample Matrix 

Soil 

TAL Metals 

Mercury 

Explosives 

P.H 

USCS Soil Classification 

Preparation / Extraction Method 

SW3050B 

NA 

NA 

NA 

NA 

Analytical Method 

SW601 OB/6020 

SW7470A 

SW8321A 

SW9045C 

ASTM D2487 
'field testing 
NA - Not Applicable 
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Table 4-2 MDL, PQL, DQO for Target Analytes 

MDL 

SURFAC 

PQL 

E WATER (ug/L) 
Most 

Stringent 
Human 
Health 

Criteria* 

i 

i 

Ecological < 
Screening ! MDL 

Criteria 

SOIL (mg/kg) 

PQL 

i Most 
Stringent ' c . . . 
Human . ^ological 
Health , Screen.no 

Criteria* 
EXPLOSIVES 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
Nitroglycerin 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine 
pentaerythritol tetranitrate (PETN) 

0.018 
0.019 
0.018 
0.038 
0.037 
0.017 
0.057 
0.064 
0.022 
0.061 
0.013 
0.017 
0.036 
0.042 

0.017 

0.038 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.20 
0.20 
0.12 
0.20 
0.12 
0.12 
0.12 
0.13 

0.12 

14 
1 

1.8 
0.098 
0.098 

7.3 
0.046 
120 
7.3 
0.62 
0.61 
150 
3.4 
4.8 

330 

0.12 NA 

11 
20 
100 
310 
81 
20 
NA 
750 
NA 

1900 
360 

5800 
270 
138 

150 

85000 

0.021 
0.017 
0.030 
0.013 
0.019 
0.035 
0.017 
0.023 
0.023 
0.013 
0.063 
0.055 
0.024 
0.045 

0.033 

0.099 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.19 
0.17 
0.12 
0.50 

0.12 

0.50 

1800 
6.1 
3.9 

0.72 
0.72 
12 

0.88 
730 
12 
12 
4.4 
240 
20 
35 

3100 

NA 

0.38 
0.66 

8 
1.28 

0.033 
5.3 
4.1 
5.3 
NA 
9.4 
5.8 
2 

40.0 
150 

43 

21000 
TAL METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

40 
0.5 
0.10 

0.081 
0.061 
0.028 
300 
0.5 

120 
2.0 
3.0 
1.0 
1.0 
1.0 
900 
2.0 

50 
6 

0.045 
2000 

4 
5 

NA 
100 

NA 
6 

0.14 
1000 
2.7 
2.2 
NA 
50 

4.5 
0.05 
0.22 

0.080 
0.0071 
0.0050 

6.5 
0.064 

15 
0.200 
0.66 
0.24 

0.100 
0.100 

20 
0.200 

76000 
31 

0.39 
5400 
150 
37 
NA 
210 

50 
0.3 
10 

330 
1.1 
1.6 
NA 
7.9 
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Table 4-2 MDL, PQL, DQO for Target Analytes (continued) 
' 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

SURFACE WATER (ug/L) S 

MDL 

0.010 
0.17 
24 

0.077 
32 

0.10 
0.044 
0.42 
700 
0.16 

0.080 
1400 
0.047 
0.073 
2.4 

I Most 
| Stringent Ecological 

PQL Human Screening 
Health Criteria 

Criteria* 

1.0 
2.0 
100 
1.0 
200 
1.0 
0.2 
2.0 

3000 
5.0 
5.0 

5000 
1.0 
2 
10 

730 
1300 
300 
15 
NA 
50 
2 

100 
NA 
50 
100 

20000 
2 

36 
2000 

3 
9.0 
NA 
2.5 
NA 
NA 

0.77 
52 
NA 
5.0 

0.34 
NA 
2.0 
19 

120 

MDL 

0.0041 
0.070 

1.3 
0.020 

7.0 
0.050 

0.0064 
0.050 

33 
0.040 
0.040 
120 

0.0013 
0.050 
0.320 

PQL 

0.100 
0.210 

10 
0.150 

21 
0.150 
0.033 
0.150 
300 

0.500 
0.12 
500 

0.100 
0.500 

1.0 

OIL (mg/kg) 

Most 
Stringent 
Human 
Health 

Criteria* 

900 
2900 

23000 
400 
NA 

1600 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

Ecological 
Screening 

13 
40 
NA 
16 
NA 
152 
0.1 
38 
NA 
0.5 
2.0 
NA 
1.0 
2.0 
50 

NA - Not Available 

* The lowest value is the lowest value from various project related DQOs listed in Tables 4.3 and 4.4. 
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Table 4-3 Project Related DQOs for Soil Matrix 

D . ' . . . . Region 9 ! Region 3 ! Region 6 ' Region 9 \ Region 3 Region 6 _ . 
rarameier ; unns , P R G R E S R B C RES SSL RES , PRGIND | RBCIND SSL IND , screening 

! i i , Criteria 

Most 
Stringent 

Human Health 
Criteria 

EXPLOSIVES 
1,3,5-trinitrobenzene 
1,3-dinitrobenzene 
2,4,6-trinitrotoluene 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
2-amino-4,6-dinitrotoluene 
2-nitrotoluene 
3-nitrotoluene 
4-amino-2,6-dinitrotoluene 
4-nitrotoluene 
hexahydro-1,3,5-trinitro-1,3,5-
triazine 
methyl-2,4,6-
trinitrophenylnitramine 
nitrobenzene 
nitroglycerine 
Octahydro-1,3,5,7-tetranitro-
1,3,5,7-tetrazocine 
pentaerythritol tetranitrate (PETN) 

Mg/kg 
Mg/kg 
Mg/kg 
ug/kg 
Mg/kg 
ug/kg 
ug/kg 
Mg/kg 
Mg/kg 
Mg/kg 

Mg/kg 

Mg/kg 

Mg/kg 
Mg/kg 

Mg/kg 

Mg/kg 

1800000 
6100 
16000 
720 
720 

12000 
880 

730000 
12000 
12000 J 

4400 

610000 

20000 
35000 

3100000 

NA 

2300000 
7800 
3900 
940 
940 

160000 
2800 

1600000 
160000 
38000 

5800 

310000 

39000 
46000 

3900000 

NA 

1800000 
6100 
16000 
720 
720 
NA 

2900 
1600000 

NA 
38000 

4400 

240000 

20000 
NA 

3100000 

NA 

18000000 
62000 
57000 
2500 
2500 

120000 
2200 

1000000 
120000 
30000 

16000 

6200000 

100000 
120000 

31000000 

NA 

31000000 
100000 
51000 
4200 
4200 

2000000 
12000 

20000000 
2000000 
170000 

26000 

4100000 

510000 
200000 

51000000 

NA 

21000000 
68000 
64000 
2800 
2800 
NA 

14000 
23000000 

NA 
190000 

17000 

2700000 

110000 
NA 

34000000 

NA 

380 
660 
8000 
1280 
33 

5300 
4100 
5300 
NA 

9400 

5800 

2000 

40000 
150000 

43000 

1800000 
6100 
3900 
720 
720 

12000 
880 

730000 
12000 
12000 

4400 

240000 

20000 
35000 

3100000 

21000000 NA 
METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

76000 
31 

0.39 
5400 
150 
37 
NA 

78000 
31 

0.43 
5500 
160 
39 
NA 

76000 
31 

0.39 
5500 
150 
39 
NA 

100000 
410 
1.6 

67000 
1900 
450 
NA 

100000 
410 
1.9 

72000 
2000 
510 
NA 

100000 
450 
1.8 

79000 
2200 
560 
NA 

50 
0.3 
10 

330 
1.1 
1.6 
NA 

76000 
31 

0.39 
5400 
150 
37 
NA 
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Parameter 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
OTHER PARAMETERS 
PH 
SOIL CLASSIFICATION 

Notes: 
NA - No value available. 

Table *• 

, Units 
i 
i 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

1-3 Project Rela 

i ! 
! Region 9 • Region 3 
1 PRG RES ' RBC RES 

210 
900 

3100 
23000 
400 
NA 

1800 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

230 
1600 
3100 

23000 
NA 
NA 

1600 
NA 

1600 
NA 
390 
390 
NA 
5.5 
78 

23000 

ted DQOs for Soil Matrix (cont 

Region 6 Region 9 
SSL RES PRG IND 

210 
900 

2900 
23000 
400 
NA 

3200 
23 

1600 
NA 
390 
390 
NA 
NA 
78 

23000 

450 
1900 

41000 
100000 

800 
NA 

19000 
310 

20000 
NA 

5100 
5100 
NA 
67 

1000 
100000 

Region 3 
RBC IND 

3100 
20000 
41000 
310000 

NA 
NA 

20000 

20000 
NA 

5100 
5100 
NA 
72 

1000 
310000 

PH 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

nued) 

Region 6 
SSLIND 

450 
1900 

42000 
100000 

800 
NA 

35000 
340 

23000 
NA 

5700 
5700 
NA 
NA 

1100 
100000 

NA 
NA 

Eco 
Screening 

Criteria 

7.9 
13 
40 
NA 
16 
NA 
152 
0.1 
38 
NA 
0.5 
2 

NA 
1 
2 
50 

NA 
NA 

Most 
Stringent 

Human Health 
Criteria 

210 
900 

2900 
23000 
400 
NA 

1600 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

NA 
NA 
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Table 4 

i 
Parameter 

EXPLOSIVES 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
Nitroglycerine 
Octahydro-1,3,5,7-tetranitro-l ,3,5,7-
tetrazocine 
Pentaerythritol tetranitrate (PETN) 

-4 

Units 

pg/L 
ug/L 
ug/L 
pg/L 
ug/L 
ng/L 
ug/L 
pg/L 
ug/L 
pg/L 
pg/L 
ug/L 
pg/L 
pg/L 

ug/L 

pg/L 

Project Related DQOs for Water Matrix 

Reg9 Reg3 , Reg6 
PRG RBC ; SSL 
tap tap tap 

1100 
3.6 
2.2 
0.099 
0.099 
7.3 
0.049 
120 
7.3 
0.66 
0.61 
360 
3.4 
4.8 

1800 

NA 

1100 
3.7 
1.8 
0.098 
0.098 
7.3 
0.046 
120 
7.3 
0.62 
0.61 
150 
3.5 
4.8 

1800 

NA 

1100 
3.7 
2.2 
0.099 
0.099 
NA 
0.29 
120 
NA 
4 
0.61 
150 
3.4 
NA 

1800 

NA 

Fed 
DW 
MCL 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

Fed 
DWHA 

i 

Fed j Fed Eco 
! AWQ j AWQ , SCR 
! cmc | ccc '• Criteria 

i 

Most 
Stringent 

, Human 
Health 
Criteria 

NA 
1 
2 
5 
5 
NA 
NA 
NA 
NA 
NA 
2 
NA 
NA 
5 

400 

NA 

30 
110 
560 
0.11 
18500 
NA 
NA 
NA 
NA 
NA 
4000 
NA 
27000 
1700 

NA 

NA 

14 
30 
40 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
190 
NA 
27000 
200 

330 

NA 

11 
20 
100 
310 
81 
NA 
NA 
750 
NA 
1900 
360 
5800 
270 
138 

150 

85000 

14 
1 
1.8 
0.098 
0.098 
7.3 
0.046 
120 
7.3 
0.62 
0.61 
150 
3.4 
4.8 

330 

NA 
METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

pg/L 
pg/L 
pg/L 
pg/L 
Mg/L 
ug/L 
ug/L 
pg/L 
pg/L 
pg/L 

36000 
15 
0.045 
2600 
73 
18 
NA 
110 
730 
1500 

37000 
15 
0.045 
2600 
73 
18 
NA 
110 
730 
1500 

37000 
15 
0.045 
2600 
73 
18 
NA 
110 
730 
1400 

50 
6 
10 
2000 
4 
5 
NA 
100 
NA 
1300 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA ' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
6 
0.14 
1000 
2.7 
2.2 
NA 
50 
3 
9 

50 
6 
0.045 
2000 
4 
5 
NA 
100 
730 
1300 
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FF L 

Parameter 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Rog9 
PRG 
tap 

11000 
NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
36 

11000 

Reg3 
RBC 
tap 

11000 
NA 
NA 
730 
NA 
730 
NA 
180 
180 
NA 
2.6 
37 

11000 

Rcg6 
SSL 
tap 

11000 
15 
NA 

1700 
11 

730 
NA 
180 
180 
NA 
NA 
37 

11000 

Fed 
DW 
MCL 

300 
15 
NA 
50 
2 

NA 
NA 
50 
100 

20000 
2 

NA 
5000 

Fed 
DWHA 

NA 
NA 
NA 
300 
NA 
100 
NA 
NA 
100 
NA 
NA 
NA 

2000 

Fed 
AWQ 
cmc 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Fed 
AWQ 
ccc 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Eco 
SCR 

Criteria 

NA 
2.5 
NA 
NA 

0.77 
52 
NA 
5 

0.34 
NA 
2 
19 
120 

Most 
stnngcnt 

Health 
Criteria 

300 
15 
NA 
50 
2 

100 
NA 
50 
100 

20000 
2 
36 

2000 

NA - Not Available 

Source: 

Region IXPRGs. dtd 28 December 2004 
Region IIIRBCs. dtd April 2005 

Region VISSLs. dtd 21 December 2004 

Eco Screening Value Sources: 

USEPA Eco SSLs 
San Francisco Regional Water Quality Board Surface Water Screening Values 

USEPA Region VEcological Data Quality Levels 

Los Alamos National Laboratory (LANL), ECORISK Database, 2004 

Los Alamos Nuclear Lab Screening Level 

USEPA Region III Freshwater Screening Benchmarks 

Talmage, et. al. 1999 
USEPA Region IVEco Screening Values 
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SECTION 5 
SUMMARY 

5.1 Munitions constituents sampling, analysis, and evaluation of soil were performed 
at the former Camp Elliott (East Elliott). The sampling activity was conducted to enable 
identification of areas with strong potential for MC contamination, to determine MC 
concentrations at these locations, and to reduce the overall size of areas that would otherwise be 
classified as suspect for MC contamination. In accordance with the SOW and the WP, Parsons 
collected soil samples from 15 locations, including a background sample, for laboratory chemical 
analyses (explosives and TALs for metals). Five of the collected soil samples were analyzed for 
pH and soil classification. 

5.2 Several metal constituents were detected above environmental comparison criteria 
in the soil. Of these constituents, only lead and barium were identified as potential constituents 
from munitions used at former East Elliott. Other sources of lead detected in soil may include 
natural occurrence, fertilizer application, defoliant application, gasoline, and exhaust from 
vehicular activity in the immediate or adjacent areas. Notably, a major municipal landfill is in 
operation near the site. Barium is a highly reactive metal that occurs naturally but can also occur 
from industrial sources. Barium is not very mobile in most soil however, it is transported 
through soil with precipitation. Natural occurrence of metals in soil and the persistence of several 
metals in the soil-water media have been well documented and only a comprehensive 
background sampling effort can help ascertain if any potential impact from other sources. For 
this study, the compounded effect from other potential sources also makes it difficult to discern if 
there is any contribution from MEC used at East Elliott. 

5.3 Only arsenic and manganese were detected in soil above the MSHC. Arsenic was 
detected above MSHC in all samples including the background sample. Several samples also 
exceeded the ESV for arsenic. Although the ESV (10 mg/kg) for arsenic was much higher than 
the MSHC (0.39 mg/kg), results for 10 of the 15 soil samples also exceeded the ESV. Other 
metals (aluminum, barium, chromium, lead, manganese, selenium, and vanadium) were detected 
in soil above the ESV. Of these constituents, aluminum, chromium, manganese, selenium, and 
vanadium were also detected above ESV in the background sample. Concentrations of metal 
constituents in the background sample occur around the mean of the sample population. These 
results are inconclusive in determining if there was any impact from MEC use because the 
difference in metal concentrations in the samples are not consistent and there is no specific trend 
or pattern. No surface water samples were collected from the site because none was found in 
proximity to the site. 

5.4 A review of the results shows that one background sample would not suffice to 
adequately assess the impact from MEC use, if any, for metals in soil in comparison to 
background conditions. Multiple background samples would be required to support a 
quantitative statistical and geochemical evaluation. 

5.5 Based on soil characteristics there was no discernible difference between the 
background soil sample and other samples collected. On the basis of site geology, the soil 
originated from sedimentary and crystalline rocks. Given the origin of the soil, a variety of 
metals may occur naturally and this would support the idea that some of the metals detected may 
be naturally occurring in soil at the site. 
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SECTION 6 
CONCLUSION 

Results of this study confirm that explosives analytes of munitions constituents at the East 
Elliott were not detected. However, several metals were detected at concentrations above 
environmental comparison criteria in soil medium. Sources of these metals may include natural 
occurrence, munitions, fertilizers, defoliant application, exhaust from vehicular activity, and 
other urban-related activities. Of the metal constituents detected, only lead and barium were 
identified as a potential constituent from munitions used at the East Elliott. However, available 
results are not conclusive to discern if any impact from MEC use. Collection and use of limited 
number of background soil sample and the inability to collect surface water samples for this 
study, in some ways, limit the ability to effectively assess the potential impact of the site on soil 
and surface water media in particular, for metal constituents. Because only one background 
sample was collected,, only a qualitative comparison could be performed between the study area 
and background sample. It is recommended that multiple samples be collected for future 
investigations of similar study areas in order to support quantitative statistical evaluations and 
geochemical evaluations. The results and data provided in this report have been reviewed and 
determined to be acceptable. There were no findings in the data review that would prohibit use 
of the data compiled for its intended purpose. 
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SECTION 1 
INTRODUCTION 

1.1 PROJECT AUTHORIZATION 

Parsons received Contract No. W912DY-04-D-0005, Delivery Order No. 0004, from the 
United States Army Engineering and Support Center, Huntsville (USAESCH) to conduct 
munitions constituents (MC) sampling, analysis, and evaluation on World War (WW)I or WWII-
era Formerly Used Defense Sites (FUDS) (See Statement of Work [SOW] - Appendix A). 
Please note that the appendices referenced throughout this Munitions Constituent Sampling 
(MCS) Report are common to each MCS Report and are presented at the end of the volume 
containing the six MCS Reports. 

1.2 PURPOSE AND SCOPE 

1.2.1 The purpose of this task order (TO) is to collect, sample, analyze, and evaluate 
soil and surface water samples from six WWI or WWII-era FUDS to characterize the presence 
and concentration of MCs. The sampling work is being conducted to enable identification of 
areas with strong potential for MC contamination, to determine MC concentrations at these 
locations, and to reduce the overall size of areas that would otherwise be classified as suspect for 
MC contamination. The intended use is to aid in programmatic decision-making such as scoping 
MC studies at FUDs 

1.2.2 The work plan (WP) (Parsons 2005) identifies the six sites where the work 
required under the TO was performed. It describes the goals, methods, and procedures used for 
sampling activities, data analysis, and evaluation. 

1.2.3 The criteria used to evaluate results were provided in the SOW for this study and 
are some of the most commonly applied human health screening criteria, along with some 
potentially applied ecological criteria that were used to evaluate all the six FUDS on the same 
basis. USAESCH designed the study around the most likely worst-case regulatory standards 
likely to be applied to FUDS. The values provided in the SOW were based on this design. For 
soil, the most stringent criteria based on direct contact (residential or industrial land use) were 
selected from an analysis of Region III Risk Based Concentrations (RBCs), Region VI Soil 
Screening Levels (SSLs), and Region IX Preliminary Remediation Goals (PRGs). For surface 
water, the most stringent criteria were selected from an analysis of tap water criteria from 
Region III RBCs, Region IX PRGs, and Region VI SSLs; federal drinking water standards; and 
federal ambient water quality criteria. The Corps of Engineers, Sacramento District provided 
some ecological criteria which were added as an additional benchmark. Where background 
levels for metals are available for the sites selected based on this study, the levels were used to 
evaluate the data and are part of the benchmark analysis. A detail listing of these criteria and 
how the most stringent human health criteria (MSHC) and ecological screening values (ESV) 
were derived is presented in Section 4 of this report. Discussions on comparison of results from 
analysis for explosives and metal constituents with screening criteria are provided in Section 2 of 
this report. 
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1.3 SITE LOCATIONS AND DESCRIPTIONS 

1.3.1 Former Camp Maxey, located near Paris, Texas, is one of the six FUDS sites 
selected for this study. The process leading to the selection of this site is described in the Field 
Investigation Plan, provided in Section 3 of the WP. 

1.3.2 The specific areas of concern are those with significant munitions and explosives 
of concern (MEC) attributes with strong potential for triggering munitions response actions. The 
MEC attributes from which the selection process is based are derived directly from operations 
involving the use or destruction of MEC and include the following: 

• Low Order Detonation / Exposed Explosives Locations - where ordnance detonation was 
incomplete and resulted in exposed explosives and where ordnance did not function 
(detonate) as designed. 

• Firing Points - areas with known heavy use as firing positions for projectiles. 

• Impact areas - areas with significant evidence of detonation (e.g., multiple bomb impact 
craters). 

• Ordnance Burn / Ordnance Detonation (OB/OD) locations - specific locations used for 
disposal of ordnance and hazardous explosives items, either by burning or detonation. 

• Blown-in-Place (BIP) locations - locations at which MEC items that were not acceptable 
to move were destroyed. 

• Bomb target areas with known/confirmed heavy use of MEC. 

1.3.3 Of these, West Impact Area B and Firing Point #84 at former Camp Maxey were 
selected to meet requirements for firing points and impact areas. Previous investigations showed 
the specific areas of interest at former Camp Maxey involved use of MEC and several MEC 
items have been encountered specifically in West Impact Area B. This finding and potential for 
triggering munitions response actions formed the basis for selection of these areas over other 
areas at former Camp Maxey. The following sections provide a full description of the location 
and description of the former installation. Additional details on history, discussion of MECs 
used at this site, and physiographic and environmental conditions are included in the WP. 

1.4 SITE DESCRIPTION AND HISTORY 

1.4.1 Former Camp Maxey is located approximately 10 miles north of the City of Paris, 
Texas in Lamar County (Figure 1-1, in Attachment A of Section 3 in this report). The former 
camp is bounded on the east by Highway 271. Currently located within the former camp are 
Camp Maxey Texas National Guard, Pat Mayse Lake, Pat Mayse State Wildlife Management 
Area, and Pat Mayse State Park. The remaining land is currently private property consisting of 
residences, ranches, commercial properties, and recreation areas. 

1.4.2 The history as derived from the Archives Search Report (ASR) (U.S. Army Corps 
of Engineers [USACE] 1994) indicated that between 1942 and 1945, Camp Maxey was used by 
the Department of Defense for infantry training purposes. The camp was activated on July 
15,1942, shortly after the United States entered WWII, and was deactivated on October 1, 1945, 
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soon after the war ended. Some historical maps of the installation indicate that the site covered 
in excess of 80,000 acres; however, historical documents indicate that approximately 
40,000 acres were acquired for the camp by the War Department. The camp had a troop capacity 
of approximately 45,000. The varied terrain at the former Camp Maxey provided a suitable 
environment for preparing infantry for actual WWII battle conditions. 

1.4.3 Training exercises at the former Camp Maxey included the following live 
weapons training: pistols, carbines, rifles, tommy guns, automatic rifles, machine guns, mortars, 
bazookas, anti-tank guns, and artillery. Training also included laying land mines and setting 
"booby traps." "Non-divisional units" also trained at former Camp Maxey, including artillery, 
tanks, tank destroyers, cavalry, ordnance, quartermaster, signal corps, engineers, medical, and 
military police. A non-divisional gas school was established at Camp Maxey to train these units, 
as well as chemical warfare units. 

1.4.4 A 1943 map depicting range locations at Camp Maxey shows a total of 70 ranges 
and ordnance areas. The number and types of these ranges are listed in Table 1-1. 

Table 1-1 Ordnance Areas and Ranges at the Former Camp Maxey, Paris, 
Texas 

Ordnance Range or Area Type 

Combat Range 

Field Firing Range 

Assault Firing Range 
"Known Distance" Range 
Mortar Firing Range 
Hand Grenade Range 
Landscape, 1000' 
1000' MG, AR Range 
Close Combat Area 
Grenade Assault Course 
Infiltration Area 
Pistol Firing Range 
QQ 2A Range 
Transition, Rifle Range 
Village Area 
Flame Thrower Area 
Transition MG Range 
Cave Area 
KD, AR-Carbine Range 
Mine and Booby Trap Area 
Mortar, Cannon Range 
Overhead Artillery Area 
Pillbox Area 
Practice Rifle Grenade Range 

Total Numboi at 
Camp Maxey 

11 

8 

5 
5 
4 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Range Identification 
Numbers 

33,39,41,71,72773, 
74, 76 78, 79, 80 
19,21,69,81,82,84, 
85,86 
11,13,14,15,16 
1,2,3,4,5 
17,18,20,60 
34, 35, 36 
9, 42, 44 
23, 24, 46 
66,67 
38,40 
7,8 
6,48 
10,7 5 
45,47 
61,62 
37,49 
22;25 
83 
43 
64 
63 
70 
87 
28 
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Oidnanco Riingc 01 Aruu Typo 

Fragmentation Rifle Grenade Range 
Practice Rocket Launch Range 
High Explosives Rocket Launch 
Range 
Submachine Gun Range 

Source: EE/CA, Parsons 2000 

Total Number at 
Camp Maxey 

1 
1 

1 

1 

Range Identification 
Numbers 

29 
26 

27 

12 

The varied terrain at the former Camp Maxey provided facilities for infantry training to meet 
modern battle conditions. Live firing ranges were established for the pistol, rifle, hand grenade, 
land mines, 3-inch (APHE, MK29), 20mm projectile, 40mm projectile, 60mm mortar, 81mm 
mortar, 2.36-inch rocket, and artillery (105mm and 155mm howitzers). Included in training 
maneuvers at the former camp were an obstacle course, infiltration courses, and a "German 
Village" for "house-to-house fighting." Training also included laying land mines and setting 
"booby traps." 

1.4.5 There were two impact areas, east and west, at Camp Maxey. Most of the ranges 
were situated so that firing was toward the center of either of these impact areas. However, there 
were a few ranges which did not fire into either of the two large impact areas. A practice rocket 
launch range (#26) on the north side of the site directed fire to the northwest, and a practice rifle 
grenade range (#28) fired to the west, away from the East Impact Area. 

1.4.6 Today, there are three groups of significant property owners within the former 
Camp Maxey area: the Federal Government, the State of Texas, and private owners. The 
Federal Government owns the largest amount of the former camp, including Pat Mayse Lake and 
the surrounding land. A large portion of this land, 8,925 acres, was leased to the Texas Parks 
and Wildlife Department for use as a wildlife management area. Most of the West Impact Area 
is located within the wildlife management area. The State of Texas owns 6,242 acres where the 
Camp Maxey Texas National Guard installation is located. Much of the East Impact Area is 
located within this installation. 

1.4.7 The remaining land is privately owned. One significant owner is Paris Junior 
College, which owns 235 acres. Privately owned property is generally used for residential, 
farming, and ranching purposes, and the majority of it is in the southern portion of the former 
camp in areas that were not used for ordnance training. The majority of the ranges were located 
in what is today federal or state-owned property. 

1.4.8 The areas of interest to this study are Firing Range #84 and the West Impact Area 
(see Figure 2-1 and Figure 2-2 in Attachment A of Section 3). 

1.5 PREVIOUS INVESTIGATIONS 

Previous studies and investigation at former Camp Maxey included US ACE's Final ASR 
Conclusions and Recommendations (USACE 1994), Human Factors Applications, Inc.'s Final 
Removal Report, Ordnance and Explosives (OE) Time-Critical Removal Action (TCRA), 
Former Camp Maxey, Paris, Texas (HFA 1997), UXB International, Inc.'s (UXB) Final 
Samplmg Report, OE Survey and OE Sampling, Former Camp Maxey, Paris, Texas 
(UXB 1998), and an Engineering Evaluation/Cost Analysis (EE/CA) (Parsons 2000). 
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1.6 MUNITIONS AND EXPLOSIVES OF CONCERN 

1.6.1 In early 1998, UXB conducted a surface and subsurface MEC survey and 
sampling project at former Camp Maxey to determine the presence and density of MEC. In 
1997, prior to the investigation by UXB, TCRAs were conducted in two areas at former Camp 
Maxey. In addition, there were several historical accounts of confirmed MEC. In the late 1960s, 
when the Pat Mayse Dam was being constructed, an explosives ordnance disposal (EOD) team 
from the Red River Arsenal was dispatched to the site to identify and remove MEC found during 
dam construction activities. Also, in the 1980s and 1990s, EOD teams from Fort Sill were 
dispatched to the area on several occasions to identify and remove MEC found by the USACE 
Park Ranger and private citizens in the former Camp Maxey area. These previous investigations 
and confirmed MEC findings are described chronologically in the following paragraphs. MEC 
encountered in areas close to the area of interest are identified in Table 1-2. Specifics on MEC 
encountered in the immediate vicinity of the Field Firing #84 position and the assumed impact 
area are discussed below under investigation performed by UXB. 

Table 1 -2 Summary of MEC Recovered at Former Camp Maxey, 
Texas from 1994 to 1996 

OE Item 

2.36-inch Practice Rocket 
37mm AP Projectile 
M31-Rifle Grenade 
155mm Projectile 
57mm Projectile 
75mm Projectile 

1994 

Park 
Areas 

143 

1 

1996 OE Re 

ATV 
Area 

7 4 " 

scovety 

Othoi 
locations 

15 
3 

1 | 
2 
1 

1.6.2 In the 1980s and 1990s, EOD teams from Fort Sill were frequently dispatched to 
the former Camp Maxey area to identify and remove or detonate unexploded ordnance (UXO) 
items found there. Reports of mishaps, detonation, and/or discovery, though made to local 
authorities, are irretrievable (USACE 1994). 

1.6.3 According to the ASR, an April 13,1994 memorandum from 52nd Ordnance 
Group at Fort Sill notes that numerous UXO items were identified and removed from the former 
Camp Maxey area by the Fort Sill EOD team between 1987 and April 1994. Table 1-2 lists the 
number and type of items found; however, there are no records regarding the specific locations 
where these items were found. 

1.6.4 Specific locations where OE were encountered at a higher frequency are the areas 
between Pat Mayse East and Pat Mayse West park and in the all-terrain vehicle (ATV) area. The 
risk posed by OE in the ATV area was considered to be high due to its heavy use. Based on this 
potential for exposure, a TCRA was planned for these two areas. 

1.6.5 The most recent investigation conducted at former Camp Maxey was performed 
by UXB during January 1998 through May 1998. This investigation included the specific areas 
of interest selected for this MC study. Quantitech, under contract to USAESCH, determined the 
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portion of former Camp Maxey to be surveyed for OE site characterization purposes. The camp 
was divided into 17 sectors. The sector divisions were selected by reviewing range fan groups 
from the ASR. Sector 1 (East Impact Area A) was excluded from the field investigation due to 
the presence of the Texas National Guard and associated property on the site. In addition, rights 
of entry limited field sampling in Sectors 16 and 17. The areas of interest selected for this MC 
study are located in Sector 7 and are the West Impact Area B and Field Firing Range #84 (see 
Figures 1-2,1-3 and 2-1 in Attachment A of Section 3). The Field Firing Range #84 is located in 
West Impact AreaC, near the border of West Impact AreaD (see Figure 1-2 and 2-1, in 
Attachment A of Section 3). The receiving impact areas to this firing position are West Impact 
Area B and probably West Impact Area D. In this regard, the firing range fan extends over the 
West Impact Area D to West Impact Area B. Results of the OE Characterization Investigation 
are provided in Table 1-3. 

Table 1 -3 Results of UXB Investigation in the Area of Interest - Field Firing 
#84, West Impact Area B, C, and D, Former Camp Maxey. 

Sector 

West Impact Area B 

West Impact Area C 

West Impact Area D 

OE Type 
75mm (APHE) 
Projectile 

37mm projectiles 

57mm projectiles 

155mm projectiles 

Mk2 grenades 
TNT 

57mm projectiles 

75mm (APHE) 
projectiles 
75mm (APHE) 
projectiles 
rifle grenades 

90mm Projectiles 

105 Projectiles 

Condition 

UXO 

OE Scrap 

OE Scrap 

OE scrap 

UXO 
UXO 

OE scrap 

OE scrap 

UXO 

UXO 

OE scrap 

OE scrap 

Filler 

L.47 lb TNT 0.92 Lb FNH powder 

0.I0 lb tetryl 20 gr igniter mix 
90-gr tracer mix 
24.68 gr black powder 
Hardened steel shot 
100 gr primer mix 
(black powder) 
73 gr red tracer mix 
2.25 lb FNH powder (mi) 
15.13 lb TNT 
13.26 lb FNH powder 
6.7 gm TNT, black powder 
TNT 
Hardened steel shot 

'100 gr primer mix 
(black powder) 
73 gr red tracer mix 
2.25 lb FNH powder (mi) 
I.47 lb TNT 
0.92 lb FNH powder 
I.47 lb TNT 
0.92 lb FNH powder 
WP, pentolite. tetryl, colored smoke 
2.04 lb TNT or 2.13 lb comp B 7.31 
lb NH powder 
5.08 lb comp. b or 4.8 lb TNT 

1.6.7 Results of the UXB investigation in West Impact AreaC indicated three UXO 
items (all MK2 grenades) were found in grids in this sector. In addition, two pounds of TNT 
were recovered from the ground surface at a Grid location 13. This grid is located in the central 
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portion of the West Impact Area. Several pounds of OE scrap were recovered, including 
fragments from a 75mm projectile, and 57mm projectile. 

1.6.8 In West Impact AreaD, three items (two rifle grenades and one 75mm APHE 
projectile) were recovered. Approximately 161 pounds of OE scrap were recovered in this area. 
Most of these were beyond recognition in terms of the source material. Fragments identified 
included those from 90mm and 105mm projectiles and rifle grenade. This area may have 
received live fire from the Field Firing #84 gun position. 

1.6.9 Results from investigation in the West Impact AreaB, the assumed impact area 
for Field Firing #84, indicated three 75mm APHE projectiles were found in grids in this sector. 
Fragments from 37mm, 57mm, and 155mm projectiles were identified among the OE scrap 
recovered. 

1.7 TOPOGRAPHY 

Topography at the former Camp Maxey is primarily rolling forested land (pine and 
hardwoods) with Pat Mayse Lake consisting of approximately one third of the former Camp. 
The elevation of former Camp Maxey ranges from 450 feet above mean sea level (National 
Geodetic Vertical Datum 1929) at Pat Mayse Lake to 510 feet at the target areas. 

1.8 CLIMATE 

1.8.1 Lamar County is located on the edge of the Gulf Coastal Plain, which is 
characterized by a humid, subtropical climate, predominantly continental in winter and marine in 
summer. From April through September, rain generally falls during thunderstorms, and fairly 
large amounts fall in a short time, hi winter, precipitation may fall as rain, freezing rain, sleet, or 
snow, but thunderstorms and heavy rains may occur in any month. About 50 thunderstorms 
occur each year with a few accompanied by destructive wind, hail, or high intensity rain. 
Prevailing winds are southerly during all months of the year. In January and February, northerly 
winds occur from cold fronts moving through the area. Relative humidity is close to 83 percent 
during the early hours of the day on the average and drops to around 55 percent late in the 
afternoon 

1.8.2 Climatological data for the Dallas-Fort Worth area, about 100 miles southwest of 
Paris, indicate the highest average maximum temperature is 92°F (in July) and the lowest 
average minimum temperature is 33.8°F (in January). Mean monthly precipitation ranges from 
1.30 inches in January to a high of 5.20 inches in May. The average annual rainfall is 
47.7 inches. 

1.9 GEOLOGY/SOIL 

1.9.1 Two stratigraphic units of the Gulf Series outcrop in the former Camp Maxey 
area: the Eagle Ford Group and the Bonham Formation. The Eagle Ford Formation outcrops in 
approximately the northern two-thirds of the former camp area. The Eagle Ford Group is 
approximately 350 feet thick and consists of a medium to dark gray, bituminous, selenitic shale. 
It contains a few thin platy beds of sandstone and sandy limestone. The Bonham Formation 
outcrops in approximately the southern third of the former camp area, ranges from 375 to 530 
feet thick, and consists of marl and clay. This greenish-gray waxy clay weathers yellowish-gray 
and is fossiliferous. 
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1.9.2 At the close of the Cretaceous period, sediments of Tertiary and Quaternary age 
were deposited. Throughout Tertiary time (66 million to 2 million years ago), the land surface 
was eroded and modified by streams. During Quaternary time (2 million years ago to present), 
the streams deposited alluvial sediments. The older sediments are represented by terrace 
deposits above the alluviated valleys of present streams. 

1.9.3 These sediments consist primarily of gravel, sand, and silt. Basal gravel grades 
upward to tan and gray sand and silt. Along the bed of Sanders Creek, alluvial deposits are 
found. These flood-plain deposits occur along the Red River drainage system and include low 
terrace deposits. 

1.9.4 A soil survey conducted by the U.S. Department of Agriculture (USDA) in 
cooperation with the Texas Agricultural Experiment Station identified six soil associations 
within the county: the Houston Black-Leson-Heiden, Annona-Freestone-Woodtell, Wilson-
Normangee-Crockett, Trinity-Kaufman, Whakana-Porum, and Severn-Caspiana-Desha 
(USD A 1979). Of the six soil associations identified within Lamar County, three are common to 
the former Camp Maxey area: the Annona-Freestone-Woodtell Association, the Whakana-Porum 
Association, and the Severn-Caspiana-Desha Association. The Whakana-Porum Association is 
the predominant soil type in the former Camp Maxey area. It covers the majority of land 
surrounding Pat Mayse Lake. 

1.9.5 The Whakana-Porum Association consists of forested soil with a loamy surface 
layer and clayey subsoil. Soil of this association is gently sloping to moderately steep and is 
moderately to very slowly permeable. This unit makes up about 9 percent of Delta and Lamar 
Counties. It is about 38 percent Whakana soil, 15 percent Porum soil, and 47 percent other soil 
(USD A 1979). 

1.9.6 Whakana soil occurs on tops and sides of ridges of high terraces of major streams. 
The surface layer consists of brown, medium acid, fine sandy loam and is approximately 
15 inches thick. The surface layer is underlain by very strong acid clay loam and sandy clay 
loam (USDA 1979). 

1.9.7 Porum soil occurs on sides of dissected high terraces of major streams. The 
surface layer is only 3 inches thick and consists of dark grayish brown, medium acid, fine sandy 
loam. This is underlain by clay and more sandy loam (USDA 1979). 

1.10 SURFACE WATER/GROUNDWATER 

1.10.1 The majority of the former Camp Maxey area lies within the Sanders Creek 
watershed and drainage basin. A dam built on Sanders Creek, a tributary of the Red River, forms 
the Pat Mayse Lake. Pat Mayse Lake is the principal surface water body on the site. The area 
generally drains to the northeast. About 3 miles downstream from Pat Mayse Lake, Sanders 
Creek empties into the Red River, which flows to the south and east until it meets the Mississippi 
River in eastern Louisiana where it empties into the Gulf of Mexico soon thereafter. 

1.10.2 The Pat Mayse Dam was built in 1967 for flood control and municipal and 
industrial water supply purposes. The dam is situated at approximately the northwest boundary 
of the former camp. Pat Mayse Lake is a US ACE project. The total drainage area for the lake is 
approximately 175 square miles. At the normal lake pool elevation of 451 feet above mean sea 
level, the lake capacity is approximately 124,000 acre-feet. When the water surface is at 
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451 feet, the lake covers 5,993 acres. At the flood control elevation of 460.5 feet, the surface 
area of the lake is 7,680 acres. 

1.10.3 In the eastern part of the Red River basin, the dissolved solids content of streams 
is generally low. In 1967, water in Sanders Creek was of a calcium bicarbonate type, and 
contained less than 100 mg/L of dissolved solids. 

1.10.4 Former Camp Maxey is underlain by aquifers in Cretaceous rocks. Immediately 
underlying the Eagle Ford Group, which outcrops in the former Camp Maxey area, is the 
Woodbine Group. The Woodbine Group is the oldest member of the Gulf Series and consists of 
medium to coarse iron sand, sandstone, clay, and some lignite. The Woodbine Group provides 
water for all purposes in the former Camp Maxey area (Nordstrom 1982). 

1.10.5 The group is divided into three water-bearing parts — upper, middle, and lower -
which vary considerably in productivity and quality. The upper Woodbine contains water of 
extremely poor quality with excessive iron concentrations. The middle Woodbine generally 
contains water of good quality; however, high iron concentrations occur in some areas. The 
lower Woodbine is the most productive and contains good quality water. High yields are 
characteristic from the outcrop (just north of the former Camp Maxey area) downdip to the 
slightly saline limit which is approximately 2,000 feet below land surface. 

1.10.6 Chemical quality deteriorates rapidly in well depths below 1,500 feet. In areas 
between the outcrop and this depth, quality is considered very good overall as long as 
groundwater with high iron concentrations from the upper Woodbine is sealed off. Water is 
classified as soft with most chemical analyses showing total hardness as calcium carbonate 
below 60 mg/L. 
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SECTION 2 
DISCUSSION 

2.1 SAMPLING EFFORT, ANALYTICAL RESULTS, AND EVALUATION 

2.1.1 SAMPLING EFFORT 

2.1.1.1 The sampling effort was accomplished by a project team with extensive project 
planning and sampling experience. Working in unison with USAESCH, Parsons had developed 
a WP that provided a working approach that was designed to ensure the objectives of this study 
are met. To accomplish the objectives and to ensure accuracy and precision of the sampling and 
data collection effort, Parsons staff performed the field sampling work. Parsons retained the 
services of Severn Trent Laboratories (STL) to perform chemical analysis on samples collected 
as the primary lab. Environmental Chemical Branch Laboratories (ECBL), Omaha, is the 
secondary lab which perform analyses with QA split samples. 

2.1.1.2 On May 26, 2005, The Parsons sampling crew, composed of a UXO escort (Ken 
Davis) and a field team leader (John Lebetter), met with onsite Points of Contact (POC), Paul 
Gray and Grady Dobbs, at the US ACE resident engineer's office at Pat Mayse Lake. The areas 
to be sampled and the work planned for the day were discussed. After leaving the office, Grady 
Dobbs showed the field team the general site locations, which were heavily wooded and a good 
distance from any access roads. Prior to the start of the sampling, the site safety and health 
officer Site Safety and Health Officer gave a site-specific health and safety briefing. The field 
equipment (Schonstedt and Global Positioning System [GPS] - Pro XRS) were checked and 
tested. Using the list of coordinates provided in the WP, the Parsons field sampling team 
acquired locations of former impact area at the West Impact Area B at former Camp Maxey. At 
the impact area, sample locations were placed based upon any visual signs of impact craters. 
The locations were surveyed for northing, easting, and elevation, and photographs of each 
sampling location were taken and logged. At each of these locations, anomaly avoidance was 
performed to ensure the location was safe to collect samples. Sample labels were completed and 
checked and secured on each sample container. Sampling locations were restored to their 
original condition. To preserve the integrity of the samples collected, brush clearing was not 
performed. Instead, soil was collected from spaces or opening among bushes. All required 
sampling information and data were recorded in the project field log and the chain of custody 
(COC) form for the samples was prepared. The samples were packed, preserved with ice in a 
cooler, and kept in the hotel for shipping to STL Denver and ECBL. 

2.1.1.3 On May 27, 2005, prior to the start of the field work, the Site Safety and Health 
Officer gave a site-specific health and safety briefing. Once in the field and near Field Firing 
Point #84, the field equipment (Schonstedt and GPS - Pro XRS) were checked and tested. Using 
the list of coordinates provided in the WP, the Parsons field sampling team acquired the center 
location of Field Firing Point #84 at former Camp Maxey. At this location, sample locations 
were placed based upon visual signs from where munitions may have been fired while targeting 
the West Impact Area B. The locations were surveyed for northing, easting, and elevation and 
photographs of each sampling location were taken and logged. At each of these locations, 
anomaly avoidance was performed to ensure the location was safe to collect soil samples. Five 
soil samples were collected at Field Firing Point #84 and one background soil sample was 
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collected along State Highway 1499. Additionally, water samples were collected. Surface water 
samples were collected at the following four locations: a pond south of West Impact Area B, a 
pond at Field Firing Point #84, the creek in between West Impact Area B and Field Firing Point 
#84, and a boat ramp at Pat Mayse Lake. Water quality measurements for pH, conductivity, 
turbidity, and temperature were collected at each of these locations. Sample labels were 
completed and checked and secured on each sample container. Sampling locations were restored 
to their original condition. All required sampling information and data were recorded in the 
project field log and the COC form. The samples were packed, preserved with ice in a cooler, 
and the cooler was sealed with tape and a custody seal. The Parsons field sampling team 
demobilized from the former Camp Maxey at approximately 1330 hours and transported the 
samples to Fedex in Dallas for shipment to STL Denver and ECBL. 

2.1.1.4 In summary, a total of 17 soil samples were collected on May 26 and 27, 2005 at 
15 locations at former Camp Maxey. Of the 17 samples, 11 soil samples composed of nine field 
samples, one duplicate, and one QA split, were collected in the West Impact Area B and were 
strategically located in impact craters. Five samples were collected from Firing Point #84, and a 
background sample was collected off the right of way to State Highway 1499. Anomaly 
avoidance was performed to gain access to each location and to confirm that the area to be 
sampled was void of anomalies and safe to dig. At each sampling location, personnel wore a 
pair of clean disposable nitrile gloves to collect samples. Consistent with procedure outlined in 
the WP, a 2-foot grid was placed over each sampling location and soil was collected from the 
corners of the grid using a stainless steel scoop from a depth of 0 to 6 inches below ground 
surface (bgs) and then transferred into a stainless steel bowl. The soil was then thoroughly 
homogenized and using the cut and quartering technique, filled into sample containers. Of 
significant importance was the fact that a layer of dead vegetation from 1- to 2-inches thick was 
encountered at each sampling location before reaching top soil. The upper portion of this 
vegetation was removed before collecting the soil sample from each location. The sample 
containers were labeled, sealed, and placed on ice in a cooler. To meet quality assurance/quality 
control (QA/QC) sampling requirements, a duplicate sample (MCS-Maxey-S20) was collected at 
MCS-Maxey-S3; a matrix spike/matrix spike duplicate (MS/MSD) sample was collected at 
MCS-Maxey-Sl; and a QA split sample (MCS-Maxey-S3-QA) was collected at S3 site. Each of 
the soil sampling locations was then restored by backfilling each hole with the unused soil 
removed from the hole to return the site to its original condition to the extent possible. A list of 
the analytical parameters, analytical methods utilized, and the laboratory performing each 
analysis is provided in Table 2-1. A summary of the samples collected (including QA/QC 
samples) is presented in Table 2-2. 

2.1.1.5 Surface water samples were collected from a creeks and ponds at the Camp 
Maxey site at locations most likely to receive runoff from the impact areas. The location of 
choice had minimal flow and/or disturbance to enable collection of samples that were free of 
suspended materials. At each sampling location, the sampler wore a pair of clean disposable 
nitrile gloves to collect each sample. The samples were collected from: 1) a pond south of the 
West Impact Area (MCS-Maxey-SWOl); 2) a pond at a firing point in Area 3 (MCS-Maxey-
SW02); 3) north bank of Sanders creek at Route 1499 bridge (MCS-Maxey-SW03); and 4) the 
boat ramp at Lamar Point on Pat Mayse Lake (MCS-Maxey-SW04). Prior to collecting the 
sample at each location, the water quality parameters (conductivity, pH, temperature, and 
turbidity) measurements were made using a HORIBA multi-parameter meter. 
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Table 2-1 List of Analytical Parameters and Methods and Primary Lab 

'. i%mmM^t• •'• "f:\ • .•' :*-$4-y ' 
1 MM.OSIVIS 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetxazocine 
2,4,6-Trinitrotoluene 
1,3,5-Trinitrobenzene 
1,3 -Dinitrobenzene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Nitrobenzene 
Nitroglycerin 
Methyl-2,4,6-trinitrophenylnitramine 
Pentaerythritol Tetranitrate 
TAL METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
OTHER ANALYSES 
pH 
USCS Soil Classification 
Hardness 

•>•$'• /ft$et)rt$'-:- ."A 

SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 
SW8321A 

SW6010B 
SW6020 
SW6020 
SW6020 
SW6020 
SW6020 

SW6010B 
SW6020 
SW6020 
SW6020 

SW6010B 
SW6020 

SW6010B 
SW6020 

7470A/7471A 
SW6020 

SW6010B 
SW6020 
SW6020 

SW6010B 
SW6020 
SW6020 
SW6020 

SW9045C 
ASTM D2487 

EPA 130.2 

:. Primary Lab /, 

STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 

STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 
STL Denver 

STL Denver 
STL Burlington 

STL Denver 
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The surface water samples were collected at each location using a beaker. The beaker was then 
used to fill the sample containers and rinsed between sample locations. To meet QC/QA 
sampling requirements, a duplicate sample (MCS-Maxey-SWIO) was collected at MCS-Maxey-
SWOl and a MS/MSD sample was collected at MCS-Maxey-SW04. A QA split sample (MCS-
Maxey-SWOl-Q A) was also collected with sample MCS-Maxey-SWOl. The sample containers 
were labeled, sealed, and placed on ice till they were shipped. 

Table 2-2 Summary of Sampling Effort 

Sample ID , Media Time 

MCS-Maxey-S1 

MCS-Maxey-S2 

MCS-Maxey-S3 

MCS-Maxey-S3-QA 

MCS-Maxey-S4 

MCS-Maxey-S5 

MCS-Maxey-S6 

MCS-Maxey-S7 

MCS-Maxey-S8 

MCS-Maxey-S9 

MCS-Maxey-S20 

MCS-Maxey-S10 

MCS-Maxey-S11 

MCS-Maxey-S12 

MCS-Maxey-S13 

MGS-Maxey-S14 

MCS-Maxey-S15 

MCS-Maxey-SW01 

MCS-Maxey-SW01-QA 

MCS-Maxey-SW02 

MCS-Maxey-SW03 

MCS-Maxey-SW04 

MCS-Maxey-SW10 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water* 

Water* 

Water* 

Water* 

Water* 

Water* 

1355 

1410 

1405 

1405 

1415 

1425 

1310 

1315 

1320 

1300 

1400 

0820 

0845 

0855 

0900 

0915 

0950 

1005 

1005 

0800 

1040 

1115 

0930 

Analysis 

Metals, Explosives, pH, Soil Class 

Metals, Explosives 

Metals, Explosives, 

Metals, Explosives, pH 

Metals, Explosives, pH, Soil Class 

Metals, Explosives, 

Metals, Explosives, pH, Soil Class 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives 

Metals, Explosives, pH, Soil Class 

Metals, Explosives 

Metals, Explosives, 

Metals, Explosives, 

Metals, Explosives, pH, Soil Class 

Metals, Explosives, 

Metals, Explosives, Hardness 

Metals, Explosives, Hardness 

Metals, Explosives, Hardness 

Metals, Explosives, Hardness 

Metals, Explosives, Hardness 

Metals, Explosives, Hardness 

Shipment 
Date 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

5-5-2005 

Lab 

STL 

STL 

STL 

ECBL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

ECBL 

STL 

STL 

STL 

STL 

Comments 

MS/MSD 

QA Split 

FDofS3 

Background 

QA Split 

MS/MSD 

FDofSWOI 

* All water samples were analyzed for turbidity, hardness, pH, conductivity, and temperature. 

Note that one of the field samples collected for soil and for surface water was designated also for MS/MSD. 

2.1.1.6 A background sampling location was selected approximately 30 feet west of the 
right of way to the main access road (State Highway 1499) to the West Impact Area. The area 
appeared undisturbed and the soil was of similar characteristics to that sampled at the site. 

2.1.1.7 Each of the soil sample and surface water sample locations were acquired with a 
Pro XRS® GPS equipment unit and recorded in the log book. The locations where these samples 
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were collected and the identity of each sample are depicted in Figure 2-1 and Figure 2-2 in 
Attachment A of Section 3. 

2.1.1.7 The soil sample containers and surface water containers were packed in separate 
coolers and preserved with ice. A temperature blank was put in each cooler. A COC record was 
then prepared to accompany the shipment to the laboratory. Consistent with requirements of the 
SOW and WP, analyses requested on the COC included Explosives (SW8321A), Target 
Analytes List (TAL) metals (SW6010B/SW6020, 7470A/7471A for mercury), pH (SW9045C), 
hardness (EPA 130.2), and Soil Classification (ASTM D2487). The COC was then inserted in a 
plastic zip-loc bag and placed in the cooler. The coolers containing the samples were sent by 
Federal Express for next day delivery to STL Laboratories in Denver, Colorado. The QA split 
samples were sent to ECBL. A Daily Quality Control Report (DQCR) was prepared and 
submitted to USAESCH and the USACE District POC for each day of the field work. 

2.1.2 ANALYTICAL RESULTS 

2.1.2.1 The laboratory analytical results for the media sampled are presented in 
Tables 2-3 and 2-4. Table 2-5 provides basic statistical attributes on the results for the sample 
population. 

2.1.2.1 Soil - The laboratory chemical analytical results for soil are provided in Table 2-3 
and also included in Figure 2-1 in Attachment A of Section 3. The required method detection 
limit (MDL), reporting limit (RL), Laboratory NELAP (National Environmental Laboratory 
Accreditation Program) Certifications, and preparation documentation for explosives samples are 
included in Appendix E of the sampling and analysis plan (Parsons 2005). At former Camp 
Maxey, no explosives constituents were detected in both soil and surface water media above 
comparison criteria. Note that the project reporting limit for 2,6-Dinitrotoluene is 120 ug/kg 
while the ecological criterion is 33 (ig/kg. Only arsenic was detected in soil above the MSHC. 
Aluminum, beryllium, chromium, manganese, selenium, and vanadium were detected above 
ESV. Only arsenic exceeded the MSHC in the background sample but at a concentration higher 
than levels in several of the other samples. Aluminum and vanadium were detected above ESV 
in the background sample. The concentrations of metal constituents in samples (in particular, 
S l l , SI2, S13, and SI4) from the Firing Point #84 location were higher than results from the 
background sample. However, concentrations of metals from the West Impact Area B were 
mostly below the results from the background sample. A comparison to State of Texas TAC335 
Risk Reduction Rules (TRRP), Texas-specific background concentrations reveals: 

• All the arsenic concentrations are below the TRRP median background level of 
5.9 mg/kg; 

• All the aluminum concentrations are below the TRRP background level of 30,000 mg/kg; 

• All the beryllium concentrations are below the TRRP background level of 1.5 mg/kg; 

• All the chromium concentrations are below the TRRP background level of 30 mg/kg; 

• Two of the samples exceeded the TRRP background level for manganese (300 mg/kg); 

W912DY-04-D-0005, Delivery Order 0004 August 4,2006 
2-5 



TABLE 2-3 
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED FROM MCS-MAXEY SITE ON MAY 27, 2005 

I •_, I I I I 1 
The Most Stingenl Health Criteria is the lowest value from various DQO» | H m » n Healtn Screening Values lot residential ana IntUslrlal) lot soil malrix. 

NA - No value available 'Sample Type: BKG -Background Sample. "FD-Fleld Duplicate 
(NO COOE) Confirmed idenlilication. 
U - Analyte was analyzed for but no! delected above the adiusled project reporting limit (POL). 
'UJ - Analyte nor delected, reported PHL may be Inaccurate or imprecise. 

Li • Analyle detected, estimated concentration. 

R • Unreliable result. Analyte may or may not be present in the sample. Supporting data necessary to confirm result. 
.Detections art) bofded 
lOetections exceeding the helath criteria are shown shaded and bolded. 

" • " " " ' ' " prnjor l> hifhci Hun it.- values in UV I-.I.I) .SCR VAI. oi lumi iin: iHyhliylM.-O m llluc. All rou lu higher Hun lit- value, in UV Mml SltingeM Heallh Crm-rui oihi im .10 luslillyl.l.'d HI Ycllnw. ' " " » ew» naulw are tiiyhcr Hun ny ulnar in huh c i j ium.. a w le-ull . .re niyhlistueil in UV e.. l i . nl Ilk' n * 

Mmey- Table 2-3 <SoU).xls Page 2-6 



TABLE 2-4 
SUMMARY OF VALIDATED ANALYTICAL RESULTS FOR FORMER CAMP MAXEY SURFACE WATER SAMPLES COLLECTED ON MAY 27, 2005 

S A M P L E ID 

D A T E S A M P L E D : 

S A M P L E T Y P E : 

E x | > l o « l v « « - S W 8 3 2 ! A 

1 . 3 . 5 - T R I N I T R O B E N Z E N E 

1 , 3 - D I N I T R O B E N Z E N E 

2 . 4 , 6 - T R I N I T R O T O L U E N E 

2 . 4 - D I N I T R O T O L U E N E 

2 .6 D I N I T R O T O L U E N E 

2 - A M I N O - 1 . 6 - D I N I T R O T O L U E N E 

2 - N I T R O T O L U E N E 

3 - N I T R O T O L U E N E 

.1 A M I N O 2 b D I N I T R O T O L U E N E 

4 - N I T R O T O L U E N E 

H E X A H Y D R O - I . 3 . 5 . T R I N I T R O - I . 3 . S - T R I A Z I N E 

M F T H V 1 -?.4.6 T R I N I T R O P H E N Y I . N I T R A M I N E 

N I T R O B E N Z E N E 

N I T R O G L Y C E R I N E 

Octahydro-1.3.5.7- letranrtro-1.3,5,7- ieIrazocine 

Pentaery lhnlo l Tetranttrate i P E T N ) 

M e t a l a - S W 6 O I 0 B / 6 O 2 O / 7 4 7 1 A 

A L U M I N U M 

A N T I M O N Y 

A R S E N I C 

B A R I U M 
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TABLE 2-5 
SUMMARY OF COMPARISON OF CRITERIA AND BACKGROUND DATA TO SAMPLE POPULATION PARAMETERS - SOIL AND AQUEOUS SAMPLES DATA - FORMER CAMP MAXEY 

Metals - SW601 OB/6020/7471 A 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 
COPPER 
IRON 

LEAD 

MAGNESIUM 

MANGANESE 
MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

NOTES: 

' USEPA Eco SSLs 

2 USEPA Region IV Eco Screening Values 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

ECO SCR 
VAL 

0.3 

10 

330 
* ^ * ^ B B 

1.6 

NA 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

13 

40 ~ 

NA 

16 ' 

NA 

mg/kg 

mg/kg 0.1 

mg/kg 

mg/kg 

38 

NA 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

2.0 ' 

NA 
1.0 ' 

* ^ *^ *^*H 

50 2 

MOST 
STRINGENT MCS-MAXEY-

HEALTH S 1 S B K G 

CRITERIA* 

76000 H ^ H 

31 0.20 U 

0.39 3.1 

5400 4 3 

150 0 .46 

37 

NA 

210 

900 

2900 

23000 

400 

NA 

1600 

23 

1GO0 

NA 

390 

390 

NA 

5.2 

78 

23000 

0.014 

600 

6.5 

3.0 

7.3 

9700 

15 

590 

68 

0.015 

4.8 

470 

0.39 

0.033 

510 

0.058 

11 

J 

J 

J 

J 
J 
U 
J 

3 The Most Stingent Health Criteria is the lowest value from various DQOs (Human Health Screeninq Values for residentia 

mg/kg - mill igrams per ki logram 

NA - No value available / Not applicable. "Sample Type: BKG -Background Sample. 
(NO CODE) Confirmed identification. 
U - Analyte was analyzed for but not detected above the adjusted project reporting lirr 
UJ - Analyte not detected, reported PRL may be inaccurate or imprecise. 
J - Analyte detected, estimated concentration. 
R - Unreliable result. Analyte may or may not be present in the sample. Supporting c 
Detections are bolded. 
Detections exceeding the health criteria are shown shaded and bolded. 
ND -- No data acceptable to compute the statistical parameters (values being U or UJ 

1 1 

it (PRL) 

ata necessary to confirm result. 

) 

The first two columns of the table indicate the comparison criteria for the project. All results higher than the values in the E 
highlighted in the color of the column containing the higher value. 

Mean 

0.01 

1.6 

50 

0.35 

003 

6211 

6.0 

2.7 

2.8 

5973 

5.4 

576 

143 

0.01 

4.5 

551 

0.3 

0.04 

0.06 

10.9 

and industria 

CO SCR VAL 

Median 

0.01 

0.8 
36 

0.28 

0.02 

190 

4.3 

2.0 

1.3 
2600 

4.7 

190 

68 

0.01 

2.3 

260 

0.3 

0.03 

Min 

0.01 

0.4 

19 

0.12 

0.01 

60 

2.5 

0.9 

0.7 

2100 

3.3 
170 

26 

0.01 

1.3 

210 

0.2 

0.02 

ND* 

0.04 

7.0 

) tor soil matr 

0.04 

4.7 

X. 

Max 

0.01 

5.4 

160 

0.09 

72000 

8.9 

8.7 

20000 

11.0 

2400 

003 

17.0 

2000 

DATE SAMPLED: 

Metals - SW601 OB/6020/7471 A 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

i MAGNESIUM 

0.09 

0.15 

34.0 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
THALLIUM 

VANADIUM 

ZINC 

NOTES: 
1 San Francisco Regional Water Quality Control Boi 

2 The Most Stringent Health Criteria is the lowest va 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ECO SCR VAL 

NA 

6 

1000 

2.7 

2.2 

NA 

50 

3.0 

9.0 

NA 

2.5 

NA 

NA 

077 

52 

NA 

5.0 

0.34 

NA 

2.0 

19 

120 

Most Stringent 

Health Criteria2 

50 

6 

' 0.045 
i 

i 

i 

i 

i 

1 

1000 

4 

5 

NA 

100 

730 

1300 

300 
1 15 

NA 

50 
i 

i 

i 

1 

2 

100 

NA 

50 

100 

20000 
1 

1 

i 

ard Surface Water Screening Vi 

lue from various DQOs (Humar 

2 

36 

2000 

ilues 

Health Screening Ve 

column are highlighted in Blue. All results higher than the values in the Most Stringent Health Criteria column are highlighted in Yellow. In the event results are 

M e a n 

458 
0.0678 

71.8 

28540 
1.222 
0.526 

0.94 
1212 

0.464 
3480 
138.6 

1.894 
4000 

12020 

1.608 
5.04 

lues for surfac 

Median 
370 

0.06 

Min 

110 
0.056 

40 
ND" 
ND* 

19000 
1.1 
0.3 

0.79 
540 

0.41 

5800 
0.91 
0.15 

0.7 
510 

0.31 
2300 1500 

65 64 
ND* 

1.4 
3500 

0.81 
3000 

ND' 
ND* 

8700 2500 
ND ' 

1.71 0.52 

3.7 

e water/groun 

3 .4 

dwater. 

Max 

1200 
0.082 

140 

72000 
1.9 
1.5 

1.50 
3400 
0.75 

7300 
390 

4.1 
5600 

37000 

3.6 

7.7 

higher than the values in both columns, those results are 

I 

Maxey - Table 2-5 (Soil&SW)Stats.xls 



FINAL 

• Two of the samples exceeded the TRRP background level for selenium (0.5 mg/kg); and 

• All the vanadium concentrations are below the TRRP background level (50 mg/kg). 

2.1.2.2 Surface Water - In surface water, aluminum, arsenic, iron, manganese, and 
sodium exceeded the MSHC. Only arsenic exceeded the ESV in surface water. The laboratory 
chemical analytical results for surface water are provided in Table 2-4 and also included in 
Figure 2-2 in Attachment A of Section 3. 

2.1.3 EVALUATION 

2.1.3.1 Evaluation of the results reveals explosives parameters in MC were not detected 
in the environmental media (soil and surface water). The absence of explosives constituents in 
the sampled media suggests the constituents may have been expended and consumed at time of 
detonation and/or, if present, have attenuated over time to nondetectable levels. Several metals 
were detected above the comparison criteria (MSHC and ESV). On the basis of site history, the 
former Camp Maxey was used for only a few years and a significant amount of time has elapsed 
since time of use. 

2.1.3.2 Explosives are classified as "primary" or "secondary." Analyses conducted for 
this study only includes secondary explosives and their production impurities or decomposition 
by-products. Secondary explosives are used in much greater quantities in munitions than 
primary explosives, and are known to be more prevalent at military installations (U.S. 
Environmental Protection Agency [USEPA] 2006). TNT (trinitrotoluene) and RDX (hexahydro-
l,3,5-trinitro-l,3,5-triazine) constitute the largest quantity of secondary explosives used in 
military applications because they are major ingredients in nearly every munitions formulation. 
TNT often contains impurities, such as 2,4-dinitrotoluene (2,4-DNT) and other isomers of DNT 
and TNT, and is susceptible to photo and microbial degradation from which other transformation 
products have been confirmed. HMX (octahydro-l,3,5,7-tetranitro-l,3,5,7-tetrazocine) is the 
major impurity in RDX. Solubility of explosives varies widely; for example, from 2 mg/L 
pentaerythritol tetranitrate (PETN) to 10,000 mg/L ammonium picrate (AP). Therefore, it is 
expected that explosives would migrate as dissolved constituents in water variably. Of TNT, 
RDX, and HMX, HMX has the lower water solubility (5 mg/L). Three main categories of 
organic energetic materials (explosives) have been identified: nitroaromatics, nitramines, and 
nitrate esters. Nitroaromatic compounds include TNT, picric acid/AP, tetryl, 2,4-DNT, and 
impurities or photochemical or microbiological transformation products, including 
1,3,5-trinitrobenzene (TNB), 1,3-dinitrobenzene (DNB), 2,6-dinitrotoluene (2,6-DNT), 2-amino-
4,6-dinitrotoluene (2ADNT), 4-amino-2-6-dinitrotoluene (4ADNT), and other isomers of TNT 
and DNT. Major nitramine compounds include RDX and HMX. Tetryl is classified as both 
nitroaromatic and nitramine. Nitrate esters commonly used include nitrocellulose (NC), 
nitroglycerine (NG), notroguanidine nitroguanidine (NQ), and PETN. The stability of explosives 
in soil is reported in half-life (in days) of the compound once it has reached equilibrium between 
soil surfaces and pore water (USEPA 2006). The half-life of nitramines is generally in hundreds 
of days; however, nitroaromatics and nitrate esters have a much shorter half-life. In general, 
explosives are solids at ambient temperatures and usually dispersed as particles with different 
sizes and shapes that slowly dissolve in precipitation. This occurs because they are sparingly 
soluble and are wetted on periodic basis. Studies have demonstrated that the distribution of 
energetic compounds in soil is extremely heterogeneous and that these compounds are only 
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transported through soil after they are dissolved in water. Explosive contamination would most 
likely occur on or near the soil surface, unless the soil has been disturbed. The heterogeneity of 
explosives in soil is a strong potential for sampling error when discrete samples are used to 
estimate mean concentration within geographic grids (Jenkins, et al. 1997; 1999). However, due 
to similarity of results for explosives at the six FUDS investigated under this study, it is not 
certain that a different sampling approach would have yielded different results (for example, 
detection of explosives in areas of concern at former Camp Maxey). 

2.1.3.3 Several metal constituents were detected above environmental comparison criteria 
in both soil and surface water media. Of these constituents, only iron was identified as a 
potential constituent from munitions used at the former Camp Maxey. Other sources of metals 
detected in both soil and surface water media may include natural occurrence, industrial and 
urban related activities at or near former Camp Maxey. Because of potential for natural 
occurrence and ubiquity of metals in soil, only a comprehensive background sampling effort and 
evaluation can help ascertain if any potential impact occurs from other sources. For this study, 
the compounded effect from other potential sources makes it difficult to discern if there is any 
contribution from MEC used at the former Camp Maxey. 

2.1.3.4 The occurrence of several metals (for example, aluminum, arsenic, and 
manganese) in both soil and water media suggests either migration of metal constituents from 
soil into the water medium or that suspended solids (for example, silt) are present in the surface 
water analyzed. However, the low turbidity measurement obtained suggests a low level of 
suspended solids if any, was present in the samples. The topography at Camp Maxey consists 
mostly of forested land, with Pat Mayse Lake consisting of 6,000 acres of the 21,000 acres that 
make up Camp Maxey. The soil is primarily silty sand and well drained. The depth to 
groundwater at the former Camp Maxey varies from the surface of Pay Mayse Lake to 
approximately 30 feet below ground surface. On the basis of soil type and the hydraulic gradient 
in the area, the soil may not inhibit the migration of metal constituents and may leach metals into 
the surface water or groundwater. Surface water body in the area would likely be impacted by 
runoff from the immediate area where metals exceeding comparison criteria are present in soil. 
Runoffs to Pat Mayse Lake would occur. 

2.1.3.5 Site soil is derived from sedimentary rocks (shale, sandstone, and limestone) and 
is silty sand in the West Impact Area B and lean clay with sand at Firing Point #84. Based on 
origin, site soil would be expected to contain some metal constituents and can contribute to 
presence of metals in soil and surface water. Samples collected at the site were obtained from 
soil with similar characteristics and association except for a slight variation (lean clay) in 
samples collected at Firing Point #84; therefore, there were no reasons to expect significant 
difference in composition and natural occurrence of metal constituents. Mobility of metals is 
strongly influenced by pH. The soil pH values vary from 5J to 8.3J and are in good comparison 
to pH measurements from the samples obtained from the surface water medium (5.79 to 7.04). 

2.1.3.6 Because only one background soil sample was collected, only a qualitative 
comparison could be performed between the study area and the background sample. 
Concentrations of most metal constituents (in particular, those exceeding comparison criteria) in 
the background sample are above the mean of the sample population. This could support that 
MEC is not the cause of the high metals in the sample population. Therefore impact to site soil 
from MEC use (as concerns metals) is not discernible. However, further evaluation of additional 
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background data from more than one sample would be necessary to provide more credence and 
enable a more detailed quantitative statistical and geochemical evaluation of the results. 
Background surface water samples were not collected at this site; instead, a sample was collected 
at a location upstream of the lake and compared to results of samples collected downstream. On 
the basis of the sampling results obtained, for metals, impact from MEC use on surface water 
quality is not discernible because 1) except for iron in one sample, concentrations of metals in 
upstream sample (SW03) are higher than results for other samples; 2) the upstream location is in 
the West Impact Area C and may not be adequate to evaluate if any impact occurred from MEC 
used at the site; 3) a background sample could not be obtained; and 4) identification of other 
potential sources of metals in the study area. 
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SECTION 3 
DOCUMENTATION 

3.1 GENERAL 

Documentation for specific field and laboratory activities, submittals, and deliverables, 
including maps/figures, field reports and logs, and laboratory data-related documentation, are 
provided or referenced in this section. 

3.1.1 MAPS AND FIGURES 

Site specific maps/figures depicting the location of the study area and specific sampling 
locations for the sampled collected are presented in Attachment A in this section. 

3.1.2 DAILY QUALITY CONTROL REPORTS 

During the sampling activities, DQCRs were prepared, dated, and signed by the project 
Site Manager and sent daily to the USAESCH project manager (PM) and USAESCH Project 
Technical Manager. The DQCRs included weather information at the time of sampling, 
identification of all field and control samples taken, status of each sample, any necessary 
departures from the SAP, any problems encountered, and instructions from Government 
personnel. Any deviations that may affect data quality objectives (DQO) were conveyed to the 
USAESCH immediately (see Attachment B of this section for the two DQCRs). 

3.1.3 GENERAL INFORMATION LOG 

On a daily basis records of each sampling activity performed were recorded in the field log 
book. Copies of the field log are provided in Attachment C of this section. 

3.1.4 SAFETY LOG 

Safety log for this sampling effort included records indicating each field team member read 
the Accident Prevention Plan and participated in safety briefings. Copies of the safety briefings 
are included in Attachment D of this section. 

3.1.5 PHOTOGRAPHIC RECORDS 

Photographs of each sampling location were recorded. These photographs are provided in 
Attachment E of this section. 

3.1.6 SAMPLE LABELS 

Prior to sample collection, sample label information was completed except time of 
collection and the label was placed on the appropriate bottle. After the sample was collected, 
collection time was entered and sample label was covered with clear tape. Each bottle shipped to 
the laboratory for analysis had a sample label containing, at a minimum, the following 
information: 

• Site Name; 

• Site Location; 

• Sample number designation; 

• Date and time of sample collection; 
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• Analysis required; 

• Preservation; and 

• Name of sampler. 

3.1.7 CHAIN OF CUSTODY RECORDS 

A COC record accompanied the collected sample containers from where the samples were 
collected, contained, preserved, and then shipped to the laboratories. Chain of custody forms 
were completed in the field to specifically indicate, who (name of personnel, organization, and 
address) collected the samples, number of sample containers, type of analysis required for each 
sample, sampled medium, date and time of sample collection, and date relinquished. Chain of 
custody was prepared and placed in each cooler containing samples sent to the STL Denver and 
ECBL. Copies of the COCs used are included in Attachment F of this section. 

3.1.8 LABORATORY DATA/DOCUMENTS 

Laboratory results were assessed for compliance with required precision, accuracy, 
completeness and sensitivity. Field QC results were also evaluated for compliance with required 
precision, accuracy, and representativeness. The Data Validation Report for this effort is 
provided in Attachment G of this section. The following data and documents were reviewed: 

Method calibration limits; 

Method blanks; 

Laboratory-established MDLs; 

Analytical batch control records including spike recoveries and spike duplicate results; 

Surrogate standard recoveries, where/if applicable; 

Confirmation results for explosives, when detected 

Instrument calibration curves, initial calibration verification, and continuing calibration 
verification; 

Instrument print-outs; 

Results of parent and respective field duplicate samples; 

Corrective actions, when needed; 

Formulas used for analyte quantitation; and 

Calculations supporting analyte quantitation. 
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Figure 2-1 
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Figure 2-2 

Site Specific Sampling Area and 
Results (Surface Water) Map 

Former Camp Maxey 

Legend 

• Sample Location 

0 Field Firing Point #84 

85 Range and ID 

*^™» West Impact Area B 

^ " " Former Camp Maxey Boundary 

NOTES: 
(NO CODE) Confirmed identification. FD* - Field Duplicate. 
NA - Not Applicable/ Not Available 
J - Analyte detected, estimated concentration. 
Detections above the health criteria are bolded and shaded. 

N 
Image: 1995 Orthophotos from USGS 

Coordinate System: NAD 83 State Plane 
Texas South Central 

1,000 500 

*s 
1,000 

Feet 

Scale: As Shown 
Created By: Parsons 
File: X/gis/cany_rnaxey/mapsimmr/Fig2_1_rev.mxd 
Date: May 19, 2006 

P A R S O N S 



FINAL 

ATTACHMENT B 
DATA QUALITY CONTROL REPORTS 

W912DY-04-D-0005, Delivery Order 0004 
3-4 

August 4, 2006 



DAILY CONTRACTOR QUALITY CONTROL REPORT 

Contract Number: W912DY-04-D-0005 

Delivery Order Number: 0004 

Project Name: Munitions Constituents Sampling, Analysis, and Evaluation of 
Formerly Used Defense Sites 

Project Number: 744205 

Site Location: Former Camp Maxey, TX 

Date: May 26, 2005 

Weather: Partly Cloudy, low 80's °F. 

Activities Conducted: Site mobilization, Safety briefing, UXO anomaly avoidance, 
sample location acquisition, and soil sampling. 

Work Performed: Met with onsite Point of Contacts (POCs), Paul Gray and Grady Dobbs, at 
the USACE resident engineer's office at Pat Mayse Lake. The areas to be sampled and the work 
planned for the day were discussed. After leaving the office, Grady Dobbs showed the field 
team the general site locations, which were heavily wooded and a good distance from any access 
roads. Prior to the start of the sampling, the SSHO (John Ledbetter) gave a site-specific health 
and safety briefing. The field equipment [Schonstedt and GPS - Pro XRS] were checked and 
tested. Using the list of coordinates provided in the Work Plan, the Parsons field sampling team 
acquired locations of former impact areas at the West Impact Area B at former Camp Maxey. At 
each of the two impact areas, sample locations were placed based upon any visual signs of 
impact craters. The locations were surveyed for northing, easting, and elevation and photographs 
of each sampling location were taken and logged. At each of these locations, anomaly avoidance 
was performed to ensure the location was safe to collect sample and soil samples were collected 
for analysis of TAL metals and explosives (pH and soil classification at three locations). Nine 
soil samples were collected at the West Impact Area B. Sample labels were completed and 
checked and secured on each sample container. Sampling locations were restored to their 
original condition. All required sampling information and data were recorded in the project field 
log and the chain of custody form for the samples was prepared. The samples were packed, 
preserved with ice in a cooler, and kept in the hotel for shipping to STL and ECB laboratories. 

Work Planned: On May 26, 2005, Parsons planned to perform munitions constituents sampling 
at the West Impact Area B at former Camp Maxey. Work at the West Impact Area B would 
include anomaly avoidance, acquisition of the sampling locations, setup of the sampling grid, 
preparation of sampling equipment/tools, collection of nine (9) soil samples (including QC 
samples). 

PARSONS 
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Field Instrument Measurements (list or provide attachment): 
No field instrument measurements were collected today. 

Equipment Calibrations (list or provide attachment): 
No equipment required calibration today. 

List all field and quality control samples collected (list or provide attachment): 

Sample ID 

MCS-Maxey-Sl 

MCS-Maxey-S2 

MCS-Maxey-S3 

MCS-Maxey-S3-QA 

MCS-Maxey-S4 

MCS-Maxey-S5 

MCS-Maxey-S6 

MCS-Maxey-S7 

MCS-Maxey-S8 

MCS-Maxey-S9 

MCS-Maxey-S20 

Media 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Time 

1355 

1410 

1405 

1405 

1415 

1425 

1310 

1315 

1320 

1300 

1400 

Analysis 

Metals, 
Explosives, 

pH, Soil Class 
Metals, 

Explosives 

Metals, 
Explosives, 

Metals, 
Explosives, 

Metals, 
Explosives, 

pH, Soil Class 
Metals, 

Explosives, 
Metals, 

Explosives, 
pH, Soil Class 

Metals, 
Explosives 

Metals, 
Explosives 

Metals, 
Explosives 

Metals, 
Explosives 

Shipment 
Date 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

Lab 

STL 

STL 

STL 

ECBL 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

Comments 

MS/MSD 

QA Split 

Field 
Dup.ofS3 

Departures from approved SAP: 

There were no departures from the approved SAP. 

Problems encountered/resolutions: None 

Health and Safety Training: John Ledbetter conducted a site-specific health and safety 
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briefing at the West Impact Area B at the former Camp Maxey. 

Instructions given by government personnel: None today. 

Check all attachments: 

X Table listing all field/QC samples collected (included in this DQCR) 

Field sampling forms (in separate submittal) 

Field-generated analytical results 

Chain-of-custody forms (in separate submittal) 

Signed by: 

Name (print): 

Date: 

Phone Number: 

Copies sent to: 

£4*, J6#WJ: 

John Ledbetter (FTL/SSHO/Competent Person -Equivalent) 

May 26, 2005 

Mobile: 703-786-6613; office: 703-934-2354 

Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 
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DAILY CONTRACTOR QUALITY CONTROL REPORT 

Contract Number: W912DY-04-D-0005 

Delivery Order Number: 0004 

Project Name: Munitions Constituents Sampling, Analysis, and Evaluation of 
Formerly Used Defense Sites 

Project Number: 744205 

Site Location: Former Camp Maxey, TX 

Date: May 27, 2005 

Weather: Partly Cloudy, mid 80's °F. 

Activities Conducted: Site demobilization, UXO anomaly avoidance, sample location 
acquisition, soil sampling, and surface water sampling. 

Work Performed: At the hotel prior to the start of today's work, the SSHO (John Ledbetter) 
gave a site-specific health and safety briefing. Once in the field and near Field Firing Point #84, 
equipment [Schonstedt and GPS - Pro XRS] were checked and tested. Using the list of 
coordinates provided in the Work Plan, the Parsons field sampling team acquired the center 
location of Field Firing Point #84 at former Camp Maxey. At this location, sample locations 
were placed based upon any visual signs of where munitions may have been fired from to target 
West Impact Area B. The locations were surveyed for northing, easting, and elevation and 
photographs of each sampling location were taken and logged. At each of these locations, 
anomaly avoidance was performed to ensure the location was safe to collect a soil sample. Soil 
samples were collected for analysis of TAL metals and explosives (pH and soil classification at 
two locations). Five soil samples were collected at Field Firing Point #84 and one background 
soil sample was collected along state highway 1499. Additionally, four surface water samples 
plus a field duplicate, a QA split, and a MS/MSD were collected for TAL metals, explosives, and 
hardness. Surface water samples were collected at the following four locations: a pond south of 
West Impact Area B, a pond at Field Firing Point #84, the creek in between West Impact Area B 
and Field Firing Point #84, and a boat ramp at Pat Mayse Lake. Water quality measurements for 
pH, conductivity, turbidity, and temperature were collected at each of these locations. Sample 
labels were completed and checked and secured on each sample container. Sampling locations 
were restored to their original condition. All required sampling information and data were 
recorded in the project field log and the chain of custody form for the samples was prepared. 
The samples were packed, preserved with ice in a cooler, and sealed with tape and a custody seal. 
The Parsons field sampling team demobilized from the former Camp Maxey at approximately 
1330 and transported the samples to FedEx in Dallas for shipment to STL and ECB laboratories. 

Work Planned: On May 26, 2005, Parsons planned to perform munitions constituents sampling 
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at Field Firing Point #84 and at nearby surface water locations at the former Camp Maxey. Work 
at the former Camp Maxey would include anomaly avoidance, acquisition of the sampling 
locations, setup of the sampling grid, preparation of sampling equipment/tools, collection of five 
(5) soil samples, and four (4) surface water samples (including QC samples). 

Field Instrument Measurements (list or provide attachment): 

Surface Waer ID: 
MCS-Maxey-SWOl 
MCS-Maxey-SW02 
MCS-Maxey-SW03 
MCS-Maxey-SW04 

pH: 
5.79 
6.35 
7.04 
6.94 

Temp (°C): 
25.6 
26.2 
24.3 
26.9 

Cond (mS/cm): 
0.089 
0.122 
0.412 
0.125 

Turb (NTU): 
7 
11 
10 
0 

Equipment Calibrations (list or provide attachment): 

• pH: 4.0/4.0 @ 25.0 °C 
• Conductivity: 4.49/4.49 mS/cm @ 25.0 °C 
• Temp: 25.0 °C 
• Turbidity: 0.0/0.0 

List all field and quality control samples collected (list or provide attachment): 

Sample ID 

MCS-Maxey-SlO 

MCS-Maxey-Sll 

MCS-Maxey-S12 

MCS-Maxey-S13 

MCS-Maxey-S14 

MCS-Maxey-S15 

MCS-Maxey-SWOl 

MCS-Maxey-SWOl -
QA 

MCS-Maxey-SW02 

MCS-Maxey-SW03 

Media 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Water 

Water 

Water 

Time 

0820 

0845 

0855 

0900 

0915 

0950 

1005 

1005 

0800 

1040 

Analysis 

Metals, 
Explosives, 

pH, Soil Class 
Metals, 

Explosives 

Metals, 
Explosives, 

Metals, 
Explosives, 

Metals, 
Explosives, 

pH, Soil Class 
Metals, 

Explosives, 
Metals, 

Explosives, 
Hardness 
Metals, 

Explosives, 
Hardness 
Metals, 

Explosives, 
Hardness 
Metals, 

Explosives, 
Hardness 

Shipment 
Date 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

May 27, 
2005 

Lab 

STL 

STL 

STL 

STL 

STL 

STL 

STL 

ECBL 

STL 

STL 

Comments 

QA Split 

2 

P A R S O N S 



MCS-Maxey-SW04 

MCS-Maxey-SWIO 

Water 

Water 

1115 

0930 

Metals, 
Explosives, 
Hardness 

Metals, 
Explosives 

May 27, 
2005 

May 27, 
2005 

STL 

STL 

MS/MSD 

Field 
Dup.of 
SWOl 

Departures from approved SAP: 

There were no departures from the approved SAP. 

Problems encountered/resolutions: None 

Health and Safety Training: John Ledbetter conducted a site-specific health and safety 
briefing at Field Firing Point #84 at the former Camp Maxey. 

Instructions given by government personnel: None today. 

Check all attachments: 

Table listing all field/QC samples collected 

Field sampling forms (in separate submittal) 

Field-generated analytical results 

Chain-of-custody forms (in separate submittal) 

Signed by: 

Name (print): 

Date: 

Phone Number: 

Copies sent to: 

jkL- ^4^^ 

John Ledbetter (FTL/SSHO/Competent Person -Equivalent) 

May 27, 2005 

Mobile: 703-786-6613; office: 703-934-2354 

Roger Young (USAESCH) 

Deborah Walker (USAESCH) 

Ola Awosika (Parsons) 

Tammy Chang (Parsons) 

Chunhua Liu (Parsons) 

Joe Cudney (Parsons) 

Ed Grunwald (Parsons) 
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FINAL 

MUNITIONS CONSTITUENTS SAMPLING 
SITE SPECIFIC TRAINING 

DATE: SfQU^* ,.,,. 

Topics covered: 
Personnel responsible for health SnM safety 
Site hazards « . 
Health and safety procedure 
Safe work practices 
EogineraBg controls 

DecoMamiaatioti 

Team members la afctemdiape.e: 
Name Signature 

Chock off 

Trainer's Signature 

w^gTOH^ f f y f * " " -—- - "»—»—« 
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~^!*rf_ £Mz>L. 



PARSONS TAILGATE SAFETY MEETING LOG 

Location: MCS Camp Maxey,, TX 

Weather conditions: Temp: Winds: Conditions: 

Safey meeting topics: ( J K ^ / ' 1 ^ - S " f /^OLOCK 

Name (printed) Signature Company 

^sh<ihs 
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Photo #1. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-Sl 

Photo #2. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-Sl 

Attachment fi- Field Photo Log for Camp Maxcv.doc 



Photo #3. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S2 

Photo #4. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S2 

Attachment E- Field Photo Log lor Camp Maxey.doc 3 



Photo #5. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S3 

Photo #6. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S3 

Attachment E- Field Photo Log for Camp Maxey.doc 4 
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Photo #7. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S4 

Photo #8. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S4 

Attachment E- Reld Photo Log for Camp Maxey.doc 5 
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Photo #9. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S5 

Photo #10. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S5 

Attachment E- Field Photo Log tor Camp Maxey.doc 6 
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Photo #11. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S6 
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Photo #12. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S6 
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Ailachnieni E- Field Photo Log for Camp Maxey.doc 7 



Photo #13. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S7 

Photo #14. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S7 

Attachment E- Field Photo Log for Camp Maxey.doc 



Photo #15. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S8 

Photo #16. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S8 

Attachment R- Field Photo Log for Camp Maxey.doc 'i 



Photo #17. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S9 

Photo #18. MCS Project, Camp Maxey, Soil Sample MCS-Maxey-S9 

Attachment E- Field Photo Log for Camp Maxey.doc 10 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP MAXEY 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil and water samples 
collected from Camp Maxey on May 26 and 27, 2005. Samples were logged in under the 
following Sample Delivery Group (SDG): 

A5E280186 

Soil samples were analyzed for explosives, metals, soil classification and pH. Water 
samples were analyzed for explosives, metals and hardness. Not all samples were 
analyzed for all the parameters listed above. The table below details the parameters that 
were requested for each sample. The field quality control (QC) samples collected in 
association with this SDG included two field duplicates and two matrix spike/matrix 
spike duplicate (MS/MSD) pairs. The field QC samples were analyzed for the same 
parameters as the associated parent samples. 

All samples were collected by Parsons. All analyses were performed by STL-
Denver or STL-Burlington following the procedures outlined in the Statement of Work 
and the Work Plan of Munition Constituents Sampling, Analysis and Evaluation at 
Formerly Used Defense Sites project (Work Plan) issued in April 2005 by Parsons. The 
samples were shipped to STL-Denver in three coolers. The coolers were received by the 
laboratory at temperatures of 3.1°C, 2.0°C and 4.0°C, all of which were within the 2-6° C 
range recommended by the Work Plan. 

SAMPLE D3s AND REQUESTED PARAMETERS 

Sample ID 

MCS-Maxey-Sl 
MCS-Maxey-S2 
MCS-Maxey-S3 
MCS-Maxey-S4 
MCS-Maxey-S5 
MCS-Maxey-S6 
MCS-Maxey-S7 
MCS-Maxey-S8 
MCS-Maxey-S9 
MCS-Maxey-SlO 
MCS-Maxey-Sll 
MCS-Maxey-S12 

Matrix 

S 
S 
S 
S 
S 
S 

s 
s 
s 
s 
s 
s 

Explosives 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Metals 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

pH & Soil 
Classification 

X 

X 

X 

X 

Hardness Comments 

MS/MSD 
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MCS-Maxey-S13 
MCS-Maxey-S14 
MCS-Maxey-S15 
MCS-Maxey-S20 
MCS-Maxey-
SW01 
MCS-Maxey-
SW02 
MCS-Maxey-
SW03 
MCS-Maxey-
SW04 
MCS-Maxey-
SWIO 

S 

s 
s 
s 

sw 

sw 

sw 

sw 

sw 

X 
X 
X 
X 
X 

X 

X 

X 

X 

X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Background 
FDofS3 

MS/MSD 

FDofSWOl 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt forms, and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic date deliverable (EDD) software, 
Automatic Date Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at <l/2 reporting limit (RL), 
no corrective action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USAGE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 
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Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-dinitrobenzene 

Nitrobenzene 

Tetryl 

Nitroglycerin 

2,4,6-Trinitrotoluene 

4-Amino-2,6-dinitrotoIuene 

2-Amino-4,6-dinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoiuene 

LCS/MS/MSD Control 
L imi ts for Soil 

53-120 

70-114 

62-110 

69-110 

71-111 

20-162 

43-124 

67-114 

72-122 

71-120 

67-112 

70-110 

73-111 

55-162 

72-112 

72-112 

LCS/MS/MSD Control 
L imi ts for Water 

20-156 

55/141 

48-135 

62-127 

22-129 

20-126 

19-126 

59-129 

57-132 

61-131 

58-130 

59-126 

20-123 

35-154 

20-134 

21-131 

For metals, the control limits are 80% -120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of twenty-five (25) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; four (4) surface water samples, one (1) surface FD, and one (1) surface 
water MS/MSD pair. The samples were collected on May 26 and 27, 2005 and were 
analyzed for the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321 A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the Work Plan. 

The explosives analyses were performed in two analytical batches. The soil samples 
were analyzed in batch # 5153141 under a single initial calibration (ICAL) and the water 
samples were analyzed in batch #5151139 under a separate ICAL. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate spikes. 
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Samples MCS-Maxey-Sl and MCS-Maxey-SW04 were designated for MS/MSD 
analyses on the COC. 

All LCS and surrogate spike recoveries were within the laboratory historically 
developed control limits.. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Sample ID 
MCS-Maxey-Sl 

MCS-Maxey-SW04 

Analyte 
Nitrobenzene 

HMX 

PETN 

Tetryl 

1,3,5-
Trinitrobenzene 

2,4,6-
Trinitrobenzene 

Matrix 
S 

W 

w 
w 
w 

w 

MS%R 

(100) 

42 

137 

23 

64 

64 

MSD %R 

113 

43 

(117) 

17 

53 

57 

Criteria 

71-111 

76 - 142 

4 9 - 1 2 9 

3 0 - 170 

6 7 - 1 1 8 

66-117 

( ) indicates the recovery met criteria. 

The results of all non-compliant compounds were flagged with "UJ" in the parent 
associated samples. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Maxey-S20 was collected as a field duplicate of 
sample MCS-Maxey-S3. MCS-Maxey-SWlO was collected as a field duplicate of 
sample MCS-Maxey-S WO 1. 

All MS/MSD RPDs were within acceptance criteria. 

No analytes were detected in any of the field duplicate samples or their associated 
parent samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the Work Plan. 

• All initial calibration criteria were met. 

• Ail secondary source verification criteria were met. 
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• All initial and continuing calibration verification criteria were met. 

• Method detection limit (MDL) studies for both waters and soils were conducted 
within 12 months of sample analyses. 

Two method blanks (one aqueous method blank and one solid method blank) were 
associated with this SDG, one for each analytical batch. Both method blanks were free of 
target explosives at or above one half the associated RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of twenty-five (25) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; four (4) surface water samples, one (1) surface FD, and one (1) surface 
water MS/MSD pair. The samples were collected on May 26 and 27, 2005 and were 
analyzed for aluminum, calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
601 OB. The samples in this SDG were analyzed following the procedures outlined in the 
method and the Work Plan. All samples were prepared and analyzed within the holding 
time required by the method. 

The ICP-AES metals analyses were performed in two analytical batches (one for soil 
and one for water) under two separate ICALs. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Maxey-Sl and MCS-Maxey-SW04 were 
designated for MS/MSD analyses on the COC. 

Two LCSs were analyzed, one for each matrix. All LCS recoveries were within 
acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. AH other metals met 
accuracy criteria in the MS/MSD samples, with the following exception: 

Sample ID 
MCS-Maxey-SW04 

Analyte 
Aluminum 

Matrix 
W 

MS %R 
122 

MSD %R 
(118) 

Criteria %R 
80 -120 

( ) indicates the recovery met criteria. 
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The aluminum result in sample MCS-Maxey-SW04 was flagged "J" as estimated due 
to the high bias demonstrated by the MS recovery. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Maxey-S20 was collected as a field duplicate of sample MCS-Maxey-S3. MCS-
Maxey-SWIQ was collected as a field duplicate of sample MCS-Maxey-SWOl. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria as follows: 

Metal 

Aluminum 
Calcium 

Iron 
Magnesium 

MCS-Maxey-S3 
(mg/kg) 

2200 
60 

2500 
190 

MCS-Maxey-S20 
(mg/kg) 

1900 

99 
2200 
180 

RPD 
(%) 
14.6 

49.1 
12.8 
5.4 

Criteria 

RPD< 
70% 

Metal 

Calcium 
Iron 

Magnesium 
Potassium 

MCS-Maxey-
SWOl (ug/L) 

5900 
510 
1500 
3100 

MCS-Maxey-
SW10 (ug/L) 

5800 
510 
1500 
3000 

RPD 
(%) 
1.7 
0.0 
0.0 
3.3 

Criteria 

RPD < 40% 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the Work Plan. 

• All initial calibration criteria were met. 

• All second source verification criteria were met. The initial calibration 
verification samples were prepared using a secondary source. 

• All continuing calibration verification criteria were met. 

• All interference check criteria were met. 
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• All RL check standard criteria were met. 

• A dilution test (DT) was analyzed on sample MCS-Maxey-Sl and on a batch 
water sample unrelated to this SDG. For sample MCS-Maxey-Sl, DT was only 
applicable for iron and aluminum because all other metals were either non-detect 
or were below the RL in the diluted sample. The DT met criteria for all applicable 
metals as follows: 

Sample ID 

MCS-Maxey-Sl 

Metal 

Iron 

Aluminum 

%D 

0.8 

0.9 

Criteria 

%D<10 

• A post digestion spike (PDS) was not performed. Since both the soil and water 
MS/MSD. recoveries were compliant for all metals except aluminum in water 
sample, no matrix effects were demonstrated for all other metals and no corrective 
action was deemed necessary. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP-AES analyses in this SDG. All calibration 
blanks were compliant with the criteria specified in the Work Plan. All method 
blanks were free of target metals at or above half RL except that iron and calcium in 
the soil batch were detected at 7.6 mg/kg and 12 mg/kg, respectively. Rule for 
method blank related issues under the Evaluation Criteria of this report was applied to 
associated iron and calcium data. No other flags were applied. ) 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. 
The completeness for the ICP metals portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

ICP/MS METALS 

General 

The ICP/MS portion of this SDG consisted of twenty-five (25) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; four (4) surface water samples, one (1) surface FD, and one (1) surface 
water MS/MSD pair. The samples were collected on May 26 and 27, 2005 and were 
analyzed for antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, 
manganese, nickel, selenium, silver, thallium, vanadium, and zinc. 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the Work Plan. 
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Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD sample. 
Sample MCS-Maxey-S 1 and MCS-Maxey-SW04 were designated for MS/MSD analyses 
on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

All MS/MSD recoveries were within acceptance criteria except: 

Sample ID 
MCS-Maxey-S 1 

Analyte 
Antimony 

Barium 

Chromium 

Copper 

Matrix 
S 

s 
s 
s 

MS %R 
14 

(98) 

132 

(104) 

MSD %R 
13 

137 

(111) 

149 

Criteria %R 
8 0 - 1 2 0 

8 0 - 1 2 0 

80 - 120 

8 0 - 1 2 0 
( ) indicates the recovery met criteria. 

The non-compliant analytes were flagged "J" as estimated in the associated parent 
sample in accordance with the Work Plan. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Maxey-S20 was collected as a field duplicate of sample MCS-Maxey-S3. MCS-
Maxey-SWlO was collected as a field duplicate of sample MCS-Maxey-SWOl. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria as follows: 

Metal 

Barium 
Chromium 

Cobalt 
Copper 

Lead 
Manganese 

Nickel 
Vanadium 

Zinc 

MCS-Maxey-S3 
(mg/kg) 

19 
.3.1 
1.1 

0.98 
4.4 
27 
1.4 
4.9 

'5.0 

MCS-Maxey-S20 
(mg/kg) 

25 
3.3 
1.2 

0.95 
3.8 
43 
1.5 
4.9 
5.0 

RPD 
(%) 

27.3 
6.2 
8.7 
3.1 
14.6 
45.7 
6.9 
0.0 
0.0 

Criteria 

RPD< 
70% 

Metal 

Barium 
Manganese 

MCS-Maxey-
SWOl (ug/L) 

35 
65 

MCS-Maxey-
SW10 (ug/L) 

34 
64 

RPD 

(%) 
2.9 
1.6 

Criteria 

RPD < 40% 
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Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method. 

• AH instrument tune criteria were met. 

• All initial calibration criteria were met. 

• All metals met criteria in the RL check standard. 

• All second source criteria were met. The ICV was prepared using a secondary 
source. 

• All CCV criteria were met. 

• All interference check (ICSA/ICSAB) criteria were met. 

• The dilution test was performed on sample MCS-Maxsy-Sl for the soil batch and 
a batch sample from another client for the water batch. All %Ds were compliant 
with the criterion specified in the Work Plan. 

• No post digestion spike was required. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP/MS analyses in this SDG. All calibration blanks 
were compliant with the criterion specified in the Work Plan. All method blanks were 
free of any target metals at or above half RL except that zinc was detected at 0.73 mg/kg 
in the method blank of the soil batch. Rule for method blank related issues under the 
Evaluation Criteria was applied. No flag was needed. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 
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MERCURY 

General 

The mercury portion of this SDG consisted of twenty-five (25) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; four (4) surface water samples, one (1) surface FD, and one (1) surface 
water MS/MSD pair. The samples were collected on May 26 and 27, 2005 and were 
analyzed for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7470A and 
7471 A. The samples were analyzed following the procedures outlined in the Work Plan. 
All samples were prepared and analyzed within the holding time required by the Work 
Plan. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Sample MCS-Maxey-Sl and MCS-Maxey-SW04 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS/MS/MSD 
recoveries were within acceptance criteria. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Maxey-S20 was collected as a field duplicate of sample MCS-Maxey-S3. MCS-
Maxey-SWlO was collected as a field duplicate of sample MCS-Maxey-SWOl. 

Both MS/MSD RPDs were within acceptance criteria. Mercury results were below 
the RL in both sets of parent and field duplicate samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 
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• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 

There were two method blanks (one for each matrix) and several calibration blanks 
associated with the mercury analyses in this SDG. All calibration blanks were compliant 
with the criterion specified in the Work Plan. The method blank results were reviewed 
and the rules listed above in the "Evaluation Criteria" section of this report were applied. 
No corrective action was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH AND HARDNESS 

The pH portion of this SDG consisted of five (5) soil samples and the hardness 
portion of this SDG consisted of five (5) surface water samples. 

The pH determination was performed using USEPA SW846 Method 9045C and 
the hardness was determined with EPA Method 130.2. The samples were analyzed 
following the procedures outlined in the Work Plan. All samples were prepared and 
analyzed within the holding time required by the Work Plan. The holding time for pH 
determination is 24 hours, all pH determination for soil samples were done after the 
holding time was expired. All pH results were flagged with "J". 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS/LCSD 
samples and the MS/MSD samples for the hardness determination and from the pH 7 
standard buffer solution for the pH determination. Sample MCS-Maxey-SW04 was 
designated for MS/MSD analyses for the hardness on the COC. 

All LCS/LCSD/MS/MSD recoveries were within laboratory developed limits for 
hardness. The LCS and LCSD readings for pH determination were within laboratory 
control limits. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results, 
MS/MSD results, field duplicate results, and laboratory duplicate results. MCS-Maxey-
SW10 was collected as a field duplicate of sample MCS-Maxey-SWOl. In addition, the 
laboratory ran a batch analytical duplicate (or laboratory duplicate) for pH using a sample 
from a different client. 

The LCS/LCSD, MS/MSD and parent/FD RPDs for the hardness were within the 
control limits. The lab duplicate RPD for pH were within acceptance criteria. 
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Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method for the hardness. All pH data were flagged 
with "J" due to the holding time exceedance as noted above. 

• All initial calibration criteria for the pH meter were met. 

• All calibration verification criteria for the pH meter were met. 

There was one method blank associated with the hardness analyses in this SDG. The 
method blank was free of calcium carbonate at or above one half the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All hardness and pH results for the samples in this SDG were considered usable. 
The completeness for the hardness and pH portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 

DATA USABILITY 

All calculations were spot checked and verified. All data in this SDG are usable 
and all DQO requirements were met. 

%RPD for parents and field duplicates: 

Parent Sample 
Field ID 
MCS-Maxey-S3 

Analyte 
Al 
Ca 
Fe 
Mg 
Ba 

Parent Cone. 
(mg/kg) 

2200 
60 

2500 
190 
19 

FD Cone, 
(mg/kg) 

1900 
99 

2200 
180 
25 

RPD 
(%) 

14.6 
49.1 
12.8 
5.4 

27.3 

Criteria 
70% 
70% 
70% 
70% 
70% 
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MCS-Maxey-SW01 

Cr 
Co 
Cu 
Pb 
Mn 
Ni 
V 
Zn 

Ca 
Fe 
Mg 
K 
Ba 
Mn 
Hardness 

3.1 
1.1 

0.98 
4.4 
27 
1.4 
4.9 
5 

Parent Cone. 
0»g/L) 

5900 
510 
1500 
3100 

35 
65 

22 (mg/kg) 

3.3 
1.2 

0.95 
3.8 
43 
1.5 
4.9 
5 

FD Cone. 

(ftg/L) 

5800 
510 
1500 
3000 

34 
64 

23 (mg/kg) 

6.2 
8.7 
3.1 
14.6 
45.7 
6.9 
0.0 
0.0 

RPD 

(%) 

1.7 
0.0 
0.0 
3.3 
2.9 
1.6 
4.4 

70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 

Criteria 
40% 
40% 
40% 
40% 
40% 
40% 
40% 
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SECTION 4 
TESTS 

4.1 INTRODUCTION 

Consistent with requirements of the SOW and WP, analyses requested for samples 
collected at the former Camp Maxey included Explosives, TAL Metals, pH (soil only), hardness 
(surface water only) and Soil Classification. A list of the laboratory extraction and analytical 
methods performed for this project is provided in Table 4-1. A summary of the MDLs. RLs, and 
various DQOs are presented in Table 4-2. All applicable DQOs for the soil matrix are listed in 
Table 4-3 and all applicable DQOs for the water matrix are listed in Table 4-4 

4.1.1 LABORATORY TESTS 

4.1.1.1 For the laboratory analysis, performed, QC data (including tabular summaries 
correlating sample identifiers with all blank, MS/MSDs, surrogates, duplicates, laboratory 
control samples, and batch identifiers) were recorded on Contract Laboratory Program (CLP) or 
CLP-equivalent QC summary forms for the appropriate tests and correlated to the analysis 
results by the laboratory lot control numbers. The QC results are used to prepare control charts 
for each test and matrix type. QC reports contained the following items as appropriate: 

• Narratives describing any non-compliant samples; 

• Holding time; 

• Instrument initial calibration curves; 

• Initial and continuing calibration verification results; 

• Second source standard calibration verification; 

• Method blanks; 

• Surrogate results; 

• Laboratory Control Sample results; 

• MS/MSD results; and 

• Instrument run-logs. 

4.1.1.2 The laboratory, as a part of the data reduction and validation process, confirmed 
that its documentation was complete, paginated, and legible; qualitative identifications were 
accurate; calculations were accurate; and results were expressed in the appropriate units. The 
laboratory also confirmed that data documentation had been approved by the laboratory manager 
or designee. 

4.1.1.3 The QA effort by USAESCH is provided in results of the Chemical Quality 
Assurance Report (CQAR) in Appendices E and F. The CQAR is a government-produced 
document achieved through the inspection and analysis of QA samples and corresponding 
project sample data. The CQAR includes review of all QC parameters such as holding times, 
detection limits, method blanks, surrogate recoveries, MS/MSDs, and inter-laboratory and intra-
laboratory data comparisons. 
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4.1.2 FIELD AND TECHNICAL DATA VERIFICATION/VALIDATION 

Validation of objective fields and technical data was performed at two different levels. 
The first level of data validation was performed at the time of collection by following standard 
procedures and QC checks. The Site Field Manager reviewed the field data to ensure that the 
correct codes and units were included. After data reduction was completed, the Field Manager 
reviewed data sets for anomalous values. The PM reviewed field reports for reasonableness and 
completeness, and validated subjective field and technical data. In addition, the Field Manager 
and/or Site QA/QC Coordinator made random checks of sampling and field conditions. 

4.1.3 ANALYTICAL DATA VALIDATION 

4.1.3.1 Data validation for laboratory data was performed for all sample results in 
accordance with requirements contained in the Quality Assurance Project Plan, Department of 
Defense (DOD) Quality Systems Manual (QSM) for Environmental Laboratories (Version 2, 
June 2002), and the USEPA National Functional Guidelines for Data Review (USEPA 1999; 
2004) by the Parsons Project Chemist. Automated Data Review software was used to assist in 
the data validation process. Laboratory results were assessed for compliance with required 
precision, accuracy, completeness, and sensitivity. Field QC results were evaluated for 
compliance with required precision, accuracy, and representativeness. The Data Validation 
Report is provided in Attachment G of this section. Review of laboratory data focused on the 
following subjects: 

• COC forms; 

• Case narratives; 

• Holding times; 

• MDLs; 

• Method blanks; 

• Practical quantitation limits; 

• Analytical batch control records including spike recoveries and spike duplicate results; 

• Surrogate standard recoveries, if applicable; 

• Confirmation mass spectra for explosives, when detected; 

• Instrument calibration curves, initial calibration verification, and continuing calibration 
verification; 

• S econd source standard calibration verification; 

• Instrument print-outs; 

• Results of parent and field duplicate samples; 

• Corrective actions; 

• Formulas used for analyte quantitation; 

• Calculations supporting analyte quantitation; and 

• Completeness of data. 

4.13.2 Data outliers that fell outside the QC criteria were flagged with an appropriate 
qualifier descriptive of the outlying condition (i.e., precision limits exceeded, etc.). Data were 
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flagged in laboratory reports during the data validation process. All data validation flags applied 
were added to the electronic data deliverable with explanation prior to submittal. 

4.1.4 ANALYTICAL DATA QA/QC REPORT 

Appendices D and F contains the Analytical Data QA/QC Report, which include all 
requirements from DID MR005-10 for the Chemical Data Final Report that are not addressed 
elsewhere in the site-specific MCS Report. 

Table 4-1 Analyte Extraction and Analytical Methods 

Sample Matrix I Preparation / Extraction j A n a l y t i c a , M e t n o d 

Aqueous 

TAL Metals 

Mercury 

Explosives 

Hardness 

Conductivity*1) 

Temperature'1' 

pH(1) 

Turbidity(1) 

SW3010A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SW601 OB/6020 | 

SW7471A 

SW8321A 

EPA 130.2 

EPA 120.1 

EPA 170.1 

EPA 150.1 

EPA 180.1 

Soil 

TAL Metals 

Mercury 

Explosives 

PH 

USCS Soil 
Classification 

SW3050B 

NA 

NA 

NA 

NA 

SW601 OB/6020 

SW7470A 

SW8321A 

SW9045C 

ASTM D2487 

field testing 
NA - Not Applicable 
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Table 4-2 MDL, PQL, DQO for Target Analytes 

EXPLOSIVES 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
Nitroglycerin 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine 
pentaerythritol tetranitrate (PETN) 

SURFACE WATER (ua Li 
Most 

Sti indent Ecological 
MDL PQL Human Scieoning 

Health Criteria 
Ciiteria 

MDL 

SOILlmq Kgi 
MosT 

Stimqrnt 
PQL Human 

Health 
Critsnn 

Ecoioyii^ni 
Scioomni] 

Cntcra 

0.018 
0.019 
0.018 
0.038 
0.037 
0.017 
0.057 
0.064 
0.022 
0.061 
0.013 
0.017 
0.036 
0.042 

0.017 

0.038 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.20 
0.20 
0.12 
0.20 
0.12 
0.12 
0.12 
0.13 

0.12 

0.12 

14 
1 

1.8 
0.098 
0.098 
7.3 

0.046 
120 
7.3 

0.62 
0.61 
150 
3.4 
4.8 

330 

NA 

11 
20 
100 
310 
81 
20 
NA 
750 
NA 

1900 
360 

5800 
270 
138 

150 

85000 

0.021 
0.017 
0.030 
0.013 
0.019 
0.035 
0.017 
0.023 
0.023 
0.013 
0.063 
0.055 
0.024 
0.045 

0.033 

0.099 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.19 
0.17 
0.12 
0.50 

0.12 

0.50 

1800 
6.1 
3.9 

0.72 
0.72 
12 

0.88 
730 
12 
12 
4.4 
240 
20 
35 

3100 

NA 

0.38 
0.66 

8 
1.28 

0.033 
5.3 
4.1 
5.3 
NA 
9.4 
5.8 
2 

40.0 
150 

43 

21000 
TAL METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

40 
0.5 

0.10 
0.081 
0.061 
0.028 
300 
0.5 

0.010 

120 
2.0 
3.0 
1.0 
1.0 
1.0 
900 
2.0 
1.0 

50 
6 

0.045 
2000 

4 
5 

NA 
100 
730 

NA 
6 

0.14 
1000 
2.7 
2.2 
NA 
50 
3 

4.5 
0.05 
0.22 

0.080 
0.0071 
0.0050 

6.5 
0.064 

0.0041 

15 
0.200 
0.66 
0.24 

0.100 
0.100 

20 
0.200 
0.100 

76000 
31 

0.39 
5400 
150 
37 
NA 
210 
900 

50 
0.3 
10 

330 
1.1 
1.6 
NA 
7.9 
13 
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Table 4-2 MDL, PQL, DQO for Target Analytes (continued) 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

MDL 

0.17 
24 

0.077 
32 

0.10 
0.044 
0.42 
700 
0.16 

0.080 
1400 
0.047 
0.073 
2.4 

SURFACE WATER..KJL) 

Most 
St'ingcnt Ecological 

PQL Human Sr i tomng 
Health Cnter a 

Criteria* 

2.0 
100 
1.0 
200 
1.0 
0.2 
2.0 

3000 
5.0 
5.0 

5000 
1.0 
2 
10 

1300 
300 
15 
NA 
50 
2 

100 
NA 
50 
100 

20000 
2 

36 
2000 

9.0 
NA 
2.5 
NA 
NA 

0.77 
52 
NA 
5.0 

0.34 
NA 
2.0 
19 

120 

MDL 

0.070 
1.3 

0.020 
7.0 

0.050 
0.0064 
0.050 

33 
0.040 
0.040 
120 

0.0013 
0.050 
0.320 

SOILir*g Vq, 

Most 
Stiirqent 

PQL H i i ' n n 
Health 

Criteria' 

0.210 
10 

0.150 
21 

0.150 
0.033 
0.150 
300 

0.500 
0.12 
500 

0.100 
0.500 

1.0 

2900 
23000 
400 
NA 

1600 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

ECOIOCVCJI 
S~fnp n i 

Cntri •> 

40 
NA 
16 
NA 
152 
0.1 
38 
NA 
0.5 
2.0 
NA 
1.0 
2.0 
50 

NA - Not Available 

* The lowest value is the lowest value from various project related DQOs listed in Tables 4.3 and 4.4. 
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Table 4-3 Project Related DQOs for Soil Matrix 

Painmetci Units. 

1 EXPLOSIVES 
1,3,5-trinitrobenzene 
1,3-dinitrobenzene 
2,4,6-trinitrotoluene 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
2-amino-4,6-dinitrotoluene 
2-nitrotoluene 
3-nitrotoluene 
4-amino-2,6-dinitrotoluene 
4-nitrotoluene 
hexahydro-1,3,5-trinitro-1,3,5-
triazine 
methyl-2,4,6-
trinitrophenylnitramine 
nitrobenzene 
nitroglycerine 
Octahydro-1,3,5,7-tetranitro-
1,3,5,7-tetrazocine 
pentaerythritol tetranitrate (PETN) 

ug/kg 
Mg/kg 
ug/kg 
ug/kg 
Mg/kg 
pg/kg 
Mg/kg 
ug/kg 
Mg/kg 
pg/kg 

Mg/kg 

Mg/kg 

Mg/kg 
Mg/kg 

Mg/kg 

Mg/kg 

Roqion 9 Region 3 
PRG RES RBC RES 

1800000 
6100 
16000 
720 
720 

12000 
880 

730000 
12000 
12000 

4400 

610000 

20000 
35000 

3100000 

NA 

2300000 
7800 
3900 
940 
940 

160000 
2800 

1600000 
160000 
38000 

5800 

310000 

39000 
46000 

3900000 

NA 

Region 6 
SSL RES 

Region 9 
PRG IND 

Region 3 
RECIND 

Region 6 
SSLIND 

Eco 
Scro-jninq 

Criterki 

r/ost 
Stringe't 

Hur.an H . J * ' 
Pnt.'.i.T 

1800000 
6100 
16000 
720 
720 
NA 

2900 
1600000 

NA 
38000 

4400 

240000 

20000 
NA 

3100000 

NA 

18000000 
62000 
57000 
2500 
2500 

120000 
2200 

1000000 
120000 
30000 

16000 

6200000 

100000 
120000 

31000000 

NA 

31000000 
100000 
51000 
4200 
4200 

2000000 
12000 

20000000 
2000000 
170000 

26000 

4100000 

510000 
200000 

51000000 

NA 

21000000 
68000 
64000 
2800 
2800 
NA 

14000 
23000000 

NA 
190000 

17000 

2700000 

110000 
NA 

34000000 

NA 

380 
660 

8000 
1280 
33 

5300 
4100 
5300 
NA 

9400 

5800 

2000 

40000 
150000 

43000 

21000000 

1800000 
6100 
3900 
720 
720 

12000 
880 

730000 
12000 
12000 

4400 

240000 

20000 
35000 

3100000 

NA 
| METALS 
Aluminum 

i Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

76000 
31 

0.39 
5400 
150 
37 
NA 

78000 
31 

0.43 
5500 
160 
39 
NA 

76000 
31 

0.39 
5500 
150 
39 
NA 

100000 
410 
1.6 

67000 
1900 
450 
NA . 

100000 
410 
1.9 

72000 
2000 
510 
NA 

100000 
450 
1.8 

79000 
2200 
560 
NA 

50 
0.3 
10 

330 
1.1 
1.6 
NA 

76000 
31 

0.39 
5400 
150 
37 
NA 
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Table 4-3 Project Related DQOs for Soil Matrix (continued) 

Paramotci 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

•Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
OTHER PARAMETERS 
PH 
SOIL CLASSIFICATION 

Notes: 
NA - No value available: 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

PH 
NA 

Rcqion 9 
PRG RES 

210 
900 

3100 
23000 
400 
NA 

1800 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

NA 
NA 

Region 1 
RBC RES 

230 
1600 
3100 

23000 
NA 
NA 

1600 
NA 

1600 
NA 
390 
390 
NA 
5.5 
78 

23000 

NA 
NA 

Region 6 
SSL RES 

210 
900 

2900 
23000 
400 
NA 

3200 
23 

1600 
NA 
390 
390 
NA 
NA 
78 

23000 

NA 
NA 

Region 9 
PRG IND 

450 
1900 

41000 
100000 

800 
NA 

19000 
310 

20000 
NA 

5100 
5100 
NA 
67 

1000 
100000 

NA 
NA 

Region 3 
RBC IND 

3100 
20000 
41000 
310000 

NA 
NA 

20000 

20000 
NA 

5100 
5100 
NA 
72 

1000 
310000 

NA 
NA 

Rpqion 6 
SSL IND 

450 
1900 

42000 
100000 

800 
NA 

35000 
340 

23000 
NA 

5700 
5700 
NA 
NA 

1100 
100000 

NA 
NA 

Ero 
Sctrenin j 

Cntorn 

7.9 
13 
40 
NA 
16 
NA 
152 
0.1 
38 
NA 
0.5 
2 

NA 
1 
2 
50 

NA 
NA 

Most 
S*' Pi Ql t 

H i"in."Hca" 
C r ' f i . 

210 
900 

2900 
23000 
400 
NA 

1600 
23 

1600 
NA 
390 
390 
NA 
5.2 
78 

23000 

NA 
NA 
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Table 4-4 

P-iramcter Units 

EXPLOSIVES 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-1,3,5-trinitro-1,3,5-triazine 
Methyl-2,4,6-trinitrophenylnitramine 
Nitrobenzene 
Nitroglycerine 
Octahydro-1,3,5,7-tetranitro-l ,3,5,7-
tetrazocine 
Pentaerythritol tetranitrate (PETN) 
METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Project Related DQOs for Water Matrix 

Reg9 Rog3 Rog6 Fed F . Fod 
PRG RBC SSL DVV J ^ u . AWQ 
tnp tap tap MCL u w M A cmc 

ug/L 
ug/L 
ug/L 
yg/L 
ug/L 
pg/L 
Mg/L 
Mg/L 
Mg/L 
ug/L 
Mg/L 
Mg/L 
ng/L 
Mg/L 

ug/L 

ng/L 

1100 
3.6 
2.2 
0.099 
0.099 
7.3 
0.049 
120 
7.3 
0.66 
0.61 
360 
3.4 _j 
4.8 

1800 

NA 

ug/L 
ug/L 
Mg/L 
Mg/L 
ug/L 
Mg/L 
Mg/L 
Mg/L 
ug/L 
Mg/L 

36000 
15 
0.045 
2600 
73« 
18 
NA 
110 
730 
1500 

1100 
3.7 
1.8 
0.098 
0.098 
7.3 
0.046 
120 
7.3 
0.62 
0.61 
150 
3.5 
4.8 

1800 

NA 

1100 
3.7 
2.2 
0.099 
0.099 
NA 
0.29 
120 
NA 
4 
0.61 
150 
3.4 
NA 

1800 

NA 

37000 
15 
0.045 
2600 
73 
18 
NA 
110 
730 
1500 

37000 
15 
0.045 
2600 
73 
18 
NA 
110 
730 
1400 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

50 
6 
10 
2000 
4 
5 
NA 
100 
NA 
1300 

NA 
1 
2 
5 
5 
NA 
NA 
NA 
NA 
NA 
2 
NA 
NA 
5 

400 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

30 
110 
560 
0.11 
18500 
NA 
NA 
NA 
NA 
NA 
4000 
NA 
27000 
1700 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Fod 
AWO 
rcc 

14 
30 
40 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
190 
NA 
27000 
200 

330 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Eco 
SCR 

C'ltfria 

11 
20 
100 
310 
81 
NA 
NA 
750 
NA 
1900 
360 
5800 
270 
138 

150 

85000 

NA 
6 
0.14 
1000 
2.7 
2.2 
NA 
50 
3 
9 

Most 
stnnnon-
Humar 
Hcalfi 
ClltCM 1 

14 
1 
1.8 
0.098 
0.098 
7.3 
0.046 
120 
7.3 
0.62 
0.61 
150 
3.4 
4.8 

330 

NA 

50 
6 
0.045 
2000 
4 
5 
NA 
100 
730 
1300 
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Table 4-4 Project Related DQOs for Water Matrix (continued) 

Pniamrtoi 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

UniS 

ufl/L 
ug/L 
Mfl/L 
pg/L 
ug/L 
MP/L 
Mg/L 
ug/L 
Mg/L 
ug/L 
Mg/L 
Hfl/L 
Mg/L 

Rcg9 
PRG 
tan 

11000 
NA 
NA 
880 
11 

730 
NA 
180 
180 
NA 
2.4 
36 

11000 

RegG 
RBC 
t i p 

11000 
NA 
NA 
730 
NA 
730 
NA 
180 
180 
NA 
2.6 
37 

11000 

Rey6 
SSL 
t i p 

11000 
15 
NA 

1700 
11 

730 
NA 
180 
180 
NA 
NA 
37 

11000 

Fed 
DW 
mcl 

300 
15 
NA 
50 
2 

NA 
NA 
50 
100 

20000 
2 

NA 
5000 

Fod 
DWha 

NA 
NA 
NA 
300 
NA 
100 
NA 
NA 
100 
NA 
NA 
NA 

2000 

Frd 
AWQ 
cmc 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Fud 
AWQ 
ccc 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Eco 
SCR 

Criteria 

NA 
2.5 
NA 
NA 

0.77 
52 
NA 
5 

0.34 
NA 
2 
19 

120 

Mos* 
Still 'jrn 
Hunui 
HoaltP 
Critoin 

300 
15 
NA 
50 
2 

100 
NA 
50 
100 

20000 
2 
36 

2000 

Eco Screening Value Sources: 
USEPA Eco SSLs 
San Francisco Regional Water Quality Board Surface Water Screening Values 

USEPA Region VEcological Data Quality Levels 
Los Alamos National Laboratory (LANL), ECORISK Database, 2004 

Los Alamos Nuclear Lab Screening Level 
USEPA Region III Freshwater Screening Benchmarks 

Talmage, et. al. 1999 
USEPA Region IVEco Screening Values 

NA - Not Available 
Source: 

Rezion IXPRGs. dtd 28 December 2004 

Region IIIRBCs. dtd April 2005 

Region VI SSLs. dtd 21 December 2004 
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SECTION 5 
SUMMARY 

5.1 Munitions constituents sampling, analysis, and evaluation of soil and surface 
water media were performed at the former Camp Maxey. The sampling activity was conducted 
to enable identification of areas with strong potential for MC contamination, to determine MC 
concentrations at these locations, and to reduce the overall size of areas that would otherwise be 
classified as suspect for MC contamination. In accordance with the SOW and the WP, Parsons 
collected soil samples from 15 locations, including a background sample, and a total of four 
surface water samples for laboratory chemical analyses and soil classification. 

5.2 Several metal constituents were detected above environmental comparison criteria 
(MSHC and ESV) in both soil and surface water media. However, only manganese and 
selenium were detected at concentrations above the State of Texas TRRP. Of the constituents 
detected above MSHC and ESV, only iron was identified as a potential constituent from 
munitions used at the former Camp Maxey. Other sources of metals detected in both soil and 
surface water media may include natural occurrence, industrial and urban related activities at or 
near former Camp Maxey. For this study, the compounded effect from other potential sources 
makes it difficult to discern if there is any contribution from MEC used at the former Camp 
Maxey. The occurrence of several metals (aluminum, arsenic, and manganese) in both soil and 
water media suggests either migration of metal constituents from soil into the water medium or 
that suspended solids (for example, silt) are present in the surface water analyzed. Low turbidity 
measurements obtained in the field do not support the presence of an appreciable amount of 
suspended solids in the samples. 

5.3 In the soil medium, only arsenic was detected above the MSHC. Aluminum, 
beryllium, chromium, manganese, selenium, and vanadium were detected above ESV. Only 
arsenic exceeded the MSHC in the background sample but at a concentration higher than levels 
in several of the other samples. Aluminum and vanadium were detected above ESV in the 
background sample. Most of the metal concentrations above the criteria occurred in samples 
(Sll, S12, S13, and S14) from the immediate vicinity of Firing Point #84. Concentrations of 
metals from almost all of these samples also exceeded the background levels. This could support 
potential impact from MEC at the firing point. However, other than these samples, the 
concentrations of metal constituents at several of the remaining sampled locations in particular, 
West Impact Area B, were lower than results from the background sample. The concentrations 
of metals in the background samples were above the mean for most of the metals and may 
suggest that MEC is not the source of the high metal concentrations in the sample population. In 
this regard, impact to site soil from MEC use (with regard to metals) is inconclusive. 

5.4 The results of analyses on sample S20, a field duplicate of sample S3, are 
generally consistent with results of the original sample. 

5.5 In the surface water medium, aluminum, arsenic, iron, manganese, and sodium, 
were detected at concentrations above the MSHC. Only arsenic was detected at concentration 
exceeding the ESV. On the basis of the sampling results obtained, for metals, impact from MEC 
use on surface water quality is not discernible because: 1) except for iron in one sample, 
concentrations of metals in upstream sample (SW03) are higher than results for other samples; 2) 
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the upstream location is in West Impact Area C and may not be adequate to evaluate if any 
impact occurred from MEC used at the site; 3) a background sample could not be obtained; and 
4) identification of other potential sources of metals in the study area. 

5.6 A review of the results shows that one background sample would not suffice to 
adequately assess impact from MEC use for metals in soil in comparison to background 
conditions. Multiple background samples would be required to fully support a quantitative 
statistical and geochemical evaluation. 

5.7 Based on soil characteristics, there was no discernible difference between the 
background soil sample and other samples collected except for a slight variation in samples 
collected at Firing Point #84 that contained lean clay. Site geology indicates the soil originated 
from weathered sedimentary rocks. Given the origin of the soil, a variety of metals may occur 
naturally and this would support the idea that some of the metals detected may be naturally 
occurring in soil at the site. 
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SECTION 6 
CONCLUSION 

Results of this study confirm that explosives analytes of munitions constituents at the 
former Camp Maxey were not detected. However, several metals detected were at 
concentrations above environmental criteria. Specifically, aluminum, beryllium, chromium, 
manganese, selenium, and vanadium were detected above criteria in soil and aluminum, arsenic, 
iron, manganese, sodium, and zinc were detected above criteria in surface water. Comparisons 
to Texas TRRP reveal only manganese and selenium exceeded the Texas specific background 
levels. Sources of these metals may include natural occurrence, munitions, industrial, and other 
urban-related activities. Based on available information on metal constituents in filler of MEC 
identified/used at the site, only iron was identified as a potential constituent from munitions used 
at the former Camp Maxey. Collection and use of a limited number of background soil samples 
and the inability to collect background samples for surface water for this study, in some ways, 
limit the ability to effectively assess the potential impact of the areas investigated on soil and 
surface water media in particular, for metal constituents. Because only one background sample 
was collected only a qualitative comparison could be performed between the study area and 
background sample. It is recommended that multiple background samples be collected for future 
investigations of similar study areas to support quantitative statistical evaluations and 
geochemical evaluations. The results and data provided in this report have been reviewed and 
determined to be acceptable. There were no findings in the data review that would prohibit use 
of the data compiled for its intended purpose. 
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STATEMENT OF VyORK i Deleted: 

Munition Constituents 
Sampling, Analysis, and Evaluation at 
Formerly Used Defense Sites (FUDS) 

09 July 2004 
Modification #1: 3 September 2004 

Modification # 2: 7 April 2005 

1,0 BACKGROUND AND GENERAL STATEMENT OF WORK. 

1.1 Project Overview. The US Army Corps of Engineers is responsible for 

Munitions and Explosives of Concern (MEC) detection, recovery and disposal operations at 

numerous current and former military installations across the United States. Sampling of 

environmental matrices at current and recently closed military installations has, in some 

cases, revealed detectable concentrations of munition constituents (MC), especially of 

explosives and related degradation by-products. However, there has been relatively little 

systematic munition constituent sampling atWWI or WWII-era military installations. Under 

this task order the contractor will sample, analyze, and evaluate environmental matrices at 

approximately£W.WI or WWII erai military installations within the Continental United States 

(CONUS). This task order is subject to the availability of funds. 

1.2 This Task Order requires extensive experience in the issues related to MC 

sampling and analysis monitoring. All work shall be performed under the supervision of an 

individual with extensive environmental sampling education, training, and experience, 

including extensive experience in sampling for military explosive compounds. At least one 

active team member must hold an earned PhD in chemistry, chemical engineering, or 

closely related field and have significant MC sampling and analysis experience. 

.--I Deleted: 5 

2.0 OBJECTIVE. 

The objective of this task order is to collect, sample, analyze, and evaluate soil and surface 

water samples on WWI or WWII-era Formerly Used Defense Sites (FUDS) sites to 

characterize munition constituent presence and concentration. Areas of greatest interest 

are heavily used target/impact areas, artillery firing points/lines, and OB/OD areas. 

Sampling is intended to be biased representative sampling to determine presence or . 
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absence of munitions constituents. 

3.0 DESCRIPTION OF SERVICES. 

3.1 (TASK 1) WORK PLAN PREPARATION. This is a firm-fixed price task. As part of 

this task the Contractor shall work closely with the CEHNC Project Manager to identify at 

least £ ix j§ l active FUDS that arei available and ^ 

It is likely that the some or all of the sites will be involved in site investigation or removal 

response activities being performed by other contractors; if so the Contractor performing 

this Task Order shall work closely with the other contractors to ensure minimum conflict to 

either entity. The WP along with the Sampling and Analysis Plan shall describe the goals, 

methods, procedures, and personnel used for field sampling and data gathering activities. 

The WP shall also describe (in specific terms) the policies, organization, objectives, 

functional activities, and specific Contractor quality control (QC) activities required to 

achieve the objectives for this project. The Contractor shall propose and justify methods 

and procedures that are well suited to the anticipated site conditions. The Contractor shall 

consider technical requirements for site characterization as well as applicable safety, 

security, and environmental regulations. The WP shall specifically address, but not be 

limited to, the following elements: 

[Deleted: live(5) 

Type II Work Plan • 

Geospatial Information and Electronic Submittals 

Munitions Constituents Chemical Data Quality Deliverables 

Accident Prevention Plan (to include Site Safety and Health 
Plan) 

Quality Control Plan 

Accident/Incident Reports 

Personnel/Work Standards 

Report/Minutes, Record of Meetings 

Telephone Conversation/Correspondence Records 

Monthly Status Report 

i 
T-1' 
I 
3 =i 
i 

i 

i 

3 

i 
! 
y 

JL | 
3 

1 

MR-005-01 

MR-005-07 

MR-005-10 

MR-005-06 

MR-005-11 

MR-015 

MR-025 

MR-045 

MR-055 

MR-080 

20031201 

20031201 

20031201 

20031201 

20031201 

20031201 

20031201 

20031201 

20031201 

20031201 
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The contractor shall make submissions in accordance with paragraph 4.0 of this SOW. 

3.2 (TASK 2) SITE-SPECIFIC SAMPLING. This is a firm fixed price task. Sampling will 

be conducted at current active project sites with existing rights of entry to the extent 

possible. Coordination with ongoing projects will be required to minimize impact to those 

projects. This may entail weekend sampling. 

3.2.1 UXO Escort/Anomaly Avoidance. The work area is a suspect UXO area. 

Therefore, the contractor shall provide ordnance avoidance IAW Chapter 5 of EP 75-1-2 

for the sampling crew working on-site. UXO located under this or any other task shall not 

be moved by the Contractor. Per Paragraph 5-5.e of EP 75-1 -2, the person performing the 

UXO Escort/Anomaly avoidance should be marking the location of UXO items found on the 

surface. Additionally, the reporting of found UXO is covered in Paragraph 5-12 of the 

same EP. The Contractor shall daily inform the on-site Government Representative or 

designee of the location and nature of any suspect threats, UXO or otherwise, encountered 

during operations. The Government Representative will arrange for further disposition of 

the item. 

3.2.2 MC Sampling. The contractor shall collect samples IAW Table 1 for this project. 

Note that this is the overall amount of samples to be collected across t he^s i t es . It is the ; 

contractor's responsibility to describe in the work plan how these samples will be allocated. 

Contractor shall provide unit rate costing for additional sampling. 

Table 1 

i Deleted: five 

^Deleted: 75 

^Deleted: 10 

;$ Deleted: 85 

: Jlf Deleted: 65 

Miff Deleted: 25 

Analysis Description 

Explosives, Soil 

Explosives, Water 

TAL Metals, Soil 

TAL Metals, Water 

Hardness, Water 

pH, Soil 

pH, Water11' 

Conductivity, Water lv 

Temperature, Water11' 

Method 

See Table 2 

See Table 2 

See Table 2 

See Table 2 • 

EPA 130.2 

SW9045C 

EPA 150.1 

EPA 120.1 

EPA 170.1 
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Samples 

S3 
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Turbidity, Water1'' 

USCS Soil Classification 

Perchlorate, Water(J| 

Perchlorate, Soil,J) 

TBD 

TBD 

EPA 180.1 

ASTM D2487 

See Table 2 

See Table 2 

Tbd 

Tbd 

SO 

M 
0 

0 

0 

0 

.£___ 
£ 
0 

0 

0 

0 

—jSi.-.-.-

„..M..... 

0 \ 

0 

0 

0 

°'Field parameters only. 
(2) These QC sample quantities are based on field duplicates only. Matrix Spike/Matrix Spike Duplicate 

samples will also be required on a 1/site basis. Clearly indicate whether MS/MSD samples are costed as 

regular samples or rolled in as part of the unit rate charge from the laboratory. If reusable sampling equipment 

is used, equipment blanks will be required on a 1/site basis. Indicate which option is intended regarding use of 

reusable sampling equipment. QA splits of each field duplicate shall also be collected IAW MR-005-10. 
p i Provide unit rate costs only. 
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Deleted: 25 

Deleted: 5 

Deleted: 30 

Contractor shall determine in consultation with their subcontractor laboratory appropriate 

analytical methodology to meet or exceed the data quality objectives provided in Table 2. If 

these DQOs cannot be met with standard analytical methodology, provide recommendation 

for best value approach. Technical proposal shall provide laboratory's proposed reporting 

limits along with their method detection limits. It shall also describe laboratory's 

procedures for subsampling and sample preparation for explosives and any method 

variations to address PETN and nitroglycerine. For surface water samples, solid phase 

extraction rather than salting out extraction shall be used. 

Table 2 

Analyte 
Hexahydro-1,3,5-trinifro-1,3,5-triazine 
Octahydro-1,3,5,7-tetranitrc-1,3,5,7-tetrazocine 
2,4,6-Trinitrotoluene 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Nitrobenzene 

Abbreviation 
RDX 
HMX 
2,4,6-TNT 
1,3,5-TNB 
1,3-DNB 
2,4-DNT 
2,6-DNT 
2-Am-DNT 
2-NT 
3-NT 
4-Am-DNT 
4-NT 
NB 

Class 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 
Explosives 

Surface 
Water (ug/L) 

0.61 
330 

2 
14 
1 

0.099 
0.099 

7.3 
0.046 

61 
7.3 

0.62 
3.4 

Soil (mq/kg) 
4.4 

310C 
1€ 

180C 
6.1 

0.72 
0.72 

16 
2.6 
37C 

16 
38 
20 
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Nitroglycerin 
Methyl-2,4,6-lrinitrophenylnitramine 
Pentaerythritol Tetranttrate 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Mercury 
Perchlorate 

NG 
Tetryl 
PETN 
Al 
Sb 
As 
Ba 
Be 
Cd 
Ca 
Cr 
Co 
Cu 
Fe 
Pb 
Mg 
Mn 
Ni 
K 
Se 

A3 
Na 
Tl 
V 
Zn 
Hg 
CI04 

Explosives 
Explosives 
Explosives 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Other 

4.8 
360 
NE 
50 
6 

0.045 
2000 

4 
5 

NE 
100 
730 

100d 
300 

15 
NE 
5C 

10C 
NE 
5C 

100 
200C 

2 
11 

2000 
2 
1 

35 
61C 
NE 

7600C 
31 

0.39 
540C 

15C 
37 
NE 

21C 
90C 

290C 
2300C 

400 
NE 

160C 
160C 

NE 
39C 
39C 

• NE 
5.2 
23 

23000 
23 
7.8 

NE - Not established 

State certification requirement in MR-005-10 may be waived depending upon availability of 

project sites. Laboratory proposed shall have variety of state certifications to make best 

effort to support state certification requirement. Information on laboratory's state 

certifications shall also be provided in proposal. 

3.3 (TASK 3) CHEMICAL ANALYSES This is a firm-fixed price task. The Contractor 

shall analyze the samples collected in Para 3.2 IAW the approved Work Plan. Laboratory 

submittals, to include electronic data deliverables, shall be IAW MR-005-10. Contractor 

shall provide unit rate costing for additional analyses. 

3.4 (TASK 4) FINAL REPORT. This is a firm-fixed price task. Contractor shall provide 

unit rate costing to allow for additional sites. Upon completion of the project, the contractor 
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shall prepare a Final Report for review and approval. The Report shall, as a minimum 

specifically address the following: 

• Description of the FUDS, including historical military and non-military uses and physical 

setting. 

• Description, Setting, and Photographs of each sample collected 

• Analytical Results of Field Samples 

• Analytical Results of QC Samples 

• Maps showing sample locations and potential MC sources 

• Evaluation and summary 

• Chemical Data Final Report requirements as stated in DID lvlR-005-10 

3.5 (TASK 5) PERCHLORATE SAMPUNG AT CAMP BUTNER. This is a firm-fixed price 

task. Contractor shall collect fifteen (15) soil samples along with two (2) QC samples and 

two (2) QA splits at Camp Butner for perchlorate analysis. Perchlorate analysis will be 

provided by Government laboratory, which will conduct analysis by EPA 314.0 and EPA 

331.0. QA analysis will be provided by a laboratory contracted by the Govemmnet 

laboratory. Contractor will include results of this Task in Final Report described in Task 4. 

Contractor should prepare a supplement to existing work plan to address this requirement. 

3.6 (TASK 6) GROUNDWATER SAMPLING AT FORMER SOUTHWESTERN PROVING 

GROUND (SWPG). This is a firm-fixed price task. Contractor shall collect five (5) 

groundwater samples along with one (1) QC sample and one (1) QA sample from existing 

potable water wells at SWPG. to include the potable water well identified as containing 

RDX in past reports and nearby potable water wells. Contractor's laboratory must provide 

explosives analysis 1AW project SAP. Contractor will include results of this Task in Final 

Report described in Task 4. Contractor should prepare a supplement to existinq.work plan 

to address this requirement. 

4.0 SCHEDULE AND SUBMITTALS 

4.1 FORMAT AND CONTENT OF SUBMITTALS. The Contractor shall submit reports 
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that are formatted in accordance with DID MR-030. All data including raw analytical and 

electronic data generated under this task order are the property of the DoD and USAESCH 

has unlimited rights regarding their use. 

4.1.1 Computer Files: All final text files generated by the Contractor under this contract 

shall be furnished to the Contract Officer in Microsoft Word 6.0 or higher software. 

Spreadsheets shall be in Microsoft EXCEL. All final CADD drawings shall be in 

Microstation 95 or higher. All GIS data shall be in ESRI (Arcview/Arcinfo) format. All MC 

data shall be IAW DID MR-005-10. 

4.1.2 PDF Deliverables: In addition to the paper and digital copies of submittals, the final 

version of any and all reports and/or plans shall be submitted, uncompressed, on CD ROM 

in PDF format along with a linked table of contents, linked tables, linked photographs, 

linked graphs and linked figures, all of which shall be suitable for viewing on the Internet. 

The PDF files shall be created from source documents whenever possible. 

4.1.3 Identification of Responsible Personnel: Each report shall identify the specific 

members and title of the Contractor's staff and subcontractors that had significant and 

specific input into the reports' preparation or review. 

4.2 REVIEW COMMENTS. Various reviewers will have the opportunity to review 

submittals made by the Contractor under this Contract. The Contractor shall review all 

comments received through the USAESCH PM and evaluate their appropriateness based 

upon their merit and the requirements of the SOW. The Contractor shall provide written 

response to each comment. 

4.3 CORRESPONDENCE. The Contractor shall keep a record of each phone 

conversation and written correspondence affecting decisions relating to the performance of 

this TO. A summary of the phone conversations and written correspondence shall be J Deleted: P:\MCS\MCS work 
/ Plan\744205\Draft Final Work 

submitted with the monthly progress report to the Contracting Officer. / Pia<MppendixA.doc 
/ , Deleted: C:\Documents and 

/ / Settings\aOedcddw.SAD\Local 
,' / SetfingsVTemporary Internet 

4.4 ON-SITE COORDINATION. The Contractor shall keep the Contracting Officer's on- .*',' FHes\ou<4A»FUDs constituent 
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site representative informed of day-to-day field activities occurring on site. Where 

Contractor activities are likely to require coordination with various other activities at the site, 

the Contractor shall notify the point of contact (POC) identified by the Contracting Officer 

sufficiently ahead of time to allow for coordination activities to take place. 

4.5 SCHEDULE AND SUBMITTALS. The Contractor shall submit all deliverable data to 

the Contracting Officer and other reviewers shown in Section 4.6 in accordance with (IAW) 

the following schedule. All submittals shall be delivered to all addressees no later than the 

close of business (COB) on the day indicated in this paragraph. In addition, submittals to 

regulatory reviewers shall be shipped by registered mail or other method where a signed 

receipt is obtained indicating the date received and the individual accepting the submittal. 

The schedule for this TO is as follows: 

Schedule Element 
Notice to proceed (NTP) 
Submit Draft Work Plan 
Submit Final Work Plan 

Begin Sampling Program 

Complete Sampling Program 
Submit Draft Report 

Submit Final Report 

Monthly Reports (To Contracting Officer plus copy furnished to 
Ms. Deborah Walker & Mr. Roger Young) 
Overall completion date 

Date 
Tbd 
60 days after notice to proceed 
30 days after receipt of Government 
comments on draft work plan. 
NLT 30 days after USAESCH approval of 
final work plan. 
TBD 
60 days after completion of sampling 
program 
30 days after receipt of Government 
comments on draft report. 
NLT the 10"" Calendar Day of each 
following Month. 
BBBHBBBBBBB§£ ( Formatted: Highlight 

4.6 CONTRACT DELIVERABLES. The Contractor shall furnish copies of the plans and 

reports as indicated to each addressee listed and in the quantities indicated. Following 

each submission, comments generated as a result of their review shall be incorporated by 

the Contractor. The Contractor shall furnish two copies of all final plans, data and reports 

in electronic format on CD to Mr. Young at the first address below. 

ADDRESS 
Commander 
U.S. Army Engineering and Support Center 
Attn: CEHNC-ED-SY-T (Mr. Roger Young) 
P.O. Box 1600 
Huntsville, Alabama 35807-4301 

QUANTITY 
Draft WP and Report (8) 
Final WP (8) 
Final Report (25) 

USACE Engineer Research & Development Center 1 
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Cold Regions Research & Engineering Laboratory 
Attn: CEERD-RG (Dr. Thomas Jenkins) 
72 Lyme Road 
Hanover, New Hampshire 03755-1290 

4.7 CONTRACT DIDS. The following DIDs have submission requirements that may be 

applicable to this SOW. The DIDs are available on the USAESCH Web Page at 

http://www.hnd.usace.annv.mil/oew/MRxxxDIDs2.asp. 

Table 2- Data Item Description Index 

Number 

MR-001 
MR-005-01 
MR-005-02 
MR-005-03 
MR-005-04 
MR-005-05 
MR-005-05A 
MR-005-06 
MR-005-07 
MR-005-08 
MR-005-09 
MR-005-10 
MR-005-11 
MR-005-12 
MR-005-13 

MR-005-15 

MR-005-16 

MR-005-17 

MR-010 
MR-015 
MR-025 
MR-030 
MR-045 
MR-055 
MR-060 
MR-070 

MR-080 
MR-085 
MR-100 
MR-110 
MR-120 

Date 

20031201 
20031201 
20031201 
20031201 
20031201 
20031201 
20031201 
20031201 
20031201 
20031201 
20031201 
20031201 
20031201 
20031201 
20031201 

20031201 

20031201 

20031201 

20031201 
20031201 
20031201 
20031201 
20031201 
20031201 
20031201 
20031201 

20031201 
20031201 
20031201 
20031201 
20031201 

Applicable to 
this SOW? 
No 
Yes 
Yes 
No 
No 
Yes 
No 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
No 
No (included 
in SAP under 
MR-005-10) 
No 

No 

No 

No 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 

Yes 
No 
No 
No 
No 

Title 

Type 1 Work Plan 
Type II Work Plan 
Technical Management Plan 
Explosives Management Plan 
Explosives Siting Plan 
Geophysical Investigation Plan 
Geophysical .Prove-Out (GPO) Plan and Report 
Accident Prevention Plan 
Geospatial Information and Electronic Submittals 
Work, Data, and Cost Management Plan 
Property Management Plan 
Munitions Constituents Chemical Data Quality Deliverables 
Quality Control Han 
Environmental Protection Plan 
Investigative Derived Waste Plan 

Accident Prevention Plan for Recovered Chemical Warfare 
Materiel (RCWM) Projects 
Interim Holding Facility (IHF) Siting Plan for Recovered 
Chemical Warfare Materiel (RCWM) Projects 
Physical Security Plan for Recovered Chemical Warfare 
Materiel (RCWM) Projects Sites 
Engineering Evaluation / Cost Analysis (EE / CA) Report 
Accident / Incident Reports 
Personnel Resume 
Site Specific Final Report 
Report / Minutes, Record of Meetinq 
Telephone Conversations / Correspondence Records 
Conventional Explosives Safety Submission (ESS) 
Recovered Chemical Warfare Materiel Safety Submission 
(CSS) 
Monthly Status Report 
Project Status Report 
Institutional Analysis and Institutional Control Plan 
Recurring Review Plan 
Historical Information 
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5.0 PUBLIC AFFAIRS. 

The Contractor shall not make available or publicly disclose any data generated or 

reviewed under this contract or any subcontract unless specifically authorized by the 

Contracting Officer. When approached by any person or entity requesting information 

about the subject of this contract, the Contractor shall defer to the PAO for response. 

Reports and data generated under this contract are the property of the Government and 

distribution to any other source by the Contractor is prohibited unless authorized by the 

Contracting Officer. 

6.0 PERFORMANCE METRICS. 

Draft project performance metrics are provided in Attachment A. 

Attachment A 
Performance Metrics for Performance Assessment Record (PAR) 

Exceptional Very Good 
PAR Category: Quality of Product or Service 
Performance indicator. Document reviews 
Draft Plans 
and Reports 

Performance h 
Process 
Compliance 

Quality 
Control 

All contract-
milestone 
documents 
approved as 
submitted 

rdicaton Project 
Zero 
Corrective 
Action 
Requests 
(CAR) 

ZeroQA 
failures, 80% 
or more QC 

One or more 
documents or 
subplans were 
approved as 

submitted, but 
exceptions 
were noted. 

Resubmissions 
were not 
required. 

Execution 
1-5 CARs for 
non-critical WP 
violations (no 
impact to 
overall cost 
and schedule 
resulting from 
the non
compliance) 

Zero QA 
failures, 80% 
or more QC 

Satisfactory 

One or more 
documents or 

subplans 
required 

revisions to be 
resubmitted for 
approval prior 
to proceeding. 
Resubmission 
of an entire 
document or 
subplan was 
not required. 

-

6 or more 
CARS for non-
critical 
violations (no 
impact to 
overall cost 
and schedule 
resulting from 
the non
compliance) 
ZeroQA 
failures, less 
than 80% of 

Marginal 

One or more 
documents or 

subplans 
required 

revisions to 
be 

resubmitted 
for approval 

prior to 
proceeding. 

Resubmission 
of an entire 
document or 
subplan was 

required. 

>1CAR 
where non
compliance 
adversely 
impacted 
overall cost or 
schedule 

1-3 repetitive 
QA failures 
occurred 

Unsatisfactory 

One or more 
documents or 

subplans did not 
comply with contract 
requirements, or one 

or more documents or 
subplans required 

more than one 
resubmission of the 
entire document or 
subplan prior to its 

approval. 

Repeated non
compliance with WP 
requirements resulted 
in cost overruns or 
repeated schedule 
extensions 

>3 repetitive QA 
failures occurred 
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measures 
accepted, zero 
repetitive QC 
failures 

measures 
accepted, one 
or more 
repetitive QC 
failure 
occurred 

QC measures 
accepted. 
or, 
One or more 
non-repetitive 
QA failures 
occurred 

PAR Category: Schedule 
Performance indicator: Timely completion of tasks 
Final Work Plans 
and Reports, 
project 
milestones, T.O. 
invoices 

Monthly status 
reports accurate 

All document 
submittals and 

task order 
milestones and 

invoices 
complete and 
approved by 

T.O date, 
project closed 

out/final 
invoice 

approved 
ahead of 
schedule 

Project closed 
out/final 
invoice 

approved 
ahead of 
schedule 

Project closed 
out/final 
invoice 

approved on 
T.O. date 

' Yes 

Project 
closed 

out/final 
invoice 

approved 
within 30 

calendar days 
after T.O. 

date. 

Project closed 
out/final invoice 

approved more than 
30 calendar days 
after T.O. date. 

No 

Performance indicator: Impacts to schedule 
Impacts caused 
by contractor or 
other causes 
identified, in 
writing, in a 
timely manner to 
apply acceptable 
corrective 
actions. 

Yes No 

PAR Category: Cost Control 
Performance indicator: No unauthorized cost overruns 
Unauthorized 
cost overruns 
Total Project 
Costs 

Total contract 
invoices less 
than 98% of 
initial T.O. 
authorized 

amount 

Total contract 
invoices 

greater than 
98% but less 

than 99.99%of 
initial T.O. 
authorized 

amount 

No 

Total contract 
invoices 
between 

99.99% and 
100% of initial 

T.O. 
authorized 

amount 

Total contract 
invoices 

greater than 
100% but 
less than 
105% of 

initial T.O. 
authorized 

amount 

Yes 

Total contract 
invoices greater than 
or equal to 105% of 

T.O. authorized 
amount 

Performance indicator: Monthly cost report 
Monthly cost 
reports accurate 

Yes No 

Performance indicator: Impacts to cost 
Impacts caused 
by contractor or 
other causes 
identified, in 
writing, in a 

Yes No 

/; 

Deleted: P:\MCS\MCSWoik 
Plan\744205VDraft Final Woik 
FHaMAppendix A.doc 

Page 11 of 13 
aFMs01\Droiecls\MCS\MCS Analyses & Evaluation ReporflOraffiDfaft Site Speclfc MCS ReooiflAppendix Adoo. .•' 

Deleted: C:\Documents and 
SeHmgs\aOedcddw.SAD\Local 
SettmgsVTemporary Internet 
FBes\OLK4A2\FUDS Constituent 
Sampling SOW as awanded.doc 

file://P:/MCS/MCSWoik
file://C:/Documents


timely manner to 
apply acceptable 
corrective 
actions. 
PAR Cateqory: Business Relations 
Performance indicator: Met contractual obligations 
Corrective 
Actions taken 
were timely and 
effective (Refer 
to CARs issued 
to contractor) 

Yes 

Performance indicator: Professional and Ethical Conduct 
Meetings and 
correspondences 
with Public, 
project delivery 
team and other 
stakeholders 

Zero letters of 
reprimand, 
grievances, or 
formal 
complaints 
AND one or 
more 
unsolicited 
letters of 
commendation 

Zero letters of 
reprimand, 
grievances, or 
formal 
complaints 

One letter of 
reprimand, 
grievance or 
formal 
complaint 
that was 
resolved 
through 
negotiation 

Performance indicator: Customer has overall satisfaction with work performed 
Customer survey 
results for rating 
period 

4.0-5.0 3.0-3.9 2.0-2.9 1.0-1.9 

Performance indicator: Personnel responsive and cooperative 
Key personnel 
responsive, and 
cooperative 

Always Most Times 

PAR Category: Management of Key Personnel and Resources 
Performance indicator: Personnel knowledgeable and effective in their areas of re 
Personnel 
assigned to 
tasks 

All personnel 
proposed by 
contractor 

were assigned 
to project; 

some 
personnel were 
substituted by 
higher qualified 

individuals. 

All personnel 
proposed by 
contractor 

were assigned 
to project; 

some 
personnel 

were 
substituted by 

equally 
qualified 

individuals. 
Performance indicator: Personnel able to manage resources efficiently 
Instances when 
resource 
management 
had negative 
impact on project 
execution 

0 1-2 3-4 5-6 

PAR Category: Safety 
Performance indicator Accidents and violations 

No 

More than one letter 
of reprimand, 
grievance or formal 
complaint that were 
resolved through 
negotiation OR 
removal of one or 
more project 
personnel as a 
results of a letter of 
reprimand, 
grievance or formal 
complaint. 

<1.0 

Almost Never 

sponsibility 
All personnel 
proposed by 

contractor were 
assigned to project; 

some personnel 
were substituted by 

lesser-qualified 
individuals. 

>6 

• 

, 

/;' 
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'Number of 
Class A 
Accidents, 
contractor at 
fault 
*Major safety 
violations 
*Minor safety 
violations 

0 

0 

1 

1 

2-4 

1 or more 

>1 

>4 

*From Section C of Basic contract #W912DY-04-R-0003, Amendment 0001 (may be included but are not 
limited to these) 

The following guidelines are provided for issuing ratings that are subjective in nature: these ratings will be 
supported by the weight of evidence documented during the government's surveillance efforts: 

Exceptional: Performance meets contractual requirements and exceeds many to the Government's 
benefit. The contractual performance of the element or sub-element being assessed was accomplished 
with few minor problems for which corrective actions taken by the contractor were highly effective. 

Very Good: Performance meefs contractual requirements and exceeds some to the Government's benefit 
The contractual performance of the element or sub-element being assessed was accomplished with 
some minor problems for which corrective actions taken by the contractor were effective. 

Satisfactory: Performance meets contractual requirements. The contractual performance of the element 
or sub-element contains some minor problems for which corrective actions taken by the contractor appear 
or were satisfactory. 

Marginal: Performance does not meet all contractual requirements. The contractual performance of the 
element or sub-element being assessed reflects a serious problem for which the contractor has not yet 
identified corrective actions. The contractor's proposed actions appear only marginally effective or were 
not fully implemented. 

Unsatisfactory: Performance does not meet most contractual requirements and recovery is not likely in a 
timely manner. The contractual performance of the element or sub-element contains serious problems for 
which the contactor's corrective actions appear or were ineffective. 
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APPENDIX B 
DATA VALIDATION SUMMARY REPORT 



DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER SOUTHWESTERN PROVING GROUND (SWPG) 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil, groundwater, and surface 
water samples collected from SWPG on June 20, 21, and 22, 2005. Samples were logged 
in under the following Sample Delivery Group (SDG): 

D5F230204 

Soil samples were analyzed for explosives, metals, soil classification, and pH. 
Surface water samples were analyzed for explosives, metals, and hardness. Groundwater 
samples were analyzed for explosives only. Not all samples were analyzed for all of the 
parameters listed above. The table on the following page details the parameters that were 
requested for each sample. The field quality control (QC) samples collected in 
association with this SDG included three field duplicates and three matrix spike/matrix 
spike duplicate (MS/MSD) pair. The field QC samples were analyzed for the same 
parameters as the associated parent samples. 

All samples were collected by Parsons. All analyses were performed by STL-Denver 
or STL-Burlington following the procedures outlined in the Statement of Work and the 
Work Plan of Munition Constituents Sampling, Analysis and Evaluation at Formerly used 
Defense Sites project (Work Plan), issued in April 2005 by Parsons. The samples in this 
SDG were shipped to the laboratory in five coolers. The coolers were received by the 
laboratory at temperatures of 5.3°C, 4.3°C, 2.2°C, 3.7°C, and 4.6 °C, all of which were 
within the 2-6° C range recommended by the Work Plan. 

J:744205/LAB//DVR SWPG.DOC 

PAGE 1 OF 16 



FIELD SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID 

MCS-SWPG-S1 

MCS-SWPG-S2 

MCS-SWPG-S3 

MCS-SWPG-S4 

MCS-SWPG-S5 

MCS-SWPG-S6 

MCS-SWPG-S7 

MCS-SWPG-S8 

MCS-SWPG-S7 

MCS-SWPG-S10 

MCS-SWPG-S11 

MCS-SWPG-S12 

MCS-SWPG-S13 

MCS-SWPG-S14 

MCS-SWPG-S15 

DUP3 

MCS-SWPG-SW1 

MCS-SWPG-SW2 

MCS-SWPG-SW3 

DUP2 

MCS-SWPG-GW1 

MCS-SWPG-GW2 

MCS-SWPG-GW3 

MCS-SWPG-GW4 

MCS-SWPG-GW5 

MCS-SWPG-GW6 

DUP1 

Matrix 

S 

S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

SW 

SW 

SW 

SW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

Explosives 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Metals 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

pH & Soil 
Classification 

X 

X 

X 

X 

X 

X 

X 

Hardness 

X 

X 

X 

X 

Comments 

MS/MSD 

Background 

FDofS12 

MS/MSD 

FDofSW2 

MS/MSD 

FDofGW3 

S = Soil, GW = Groundwater, and SW = Surface water 
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EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt forms, and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at <l/2 reporting limit (RL), no 
corrective action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USACE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 

Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-dinitrobenzene 

Nitrobenzene 

Tetryl 

Nitroglycerin 

2,4,6-Trinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2,4-Dinitrotoluene 

LCS/MS/MSD Control 
Limits for Soil 

53-120 

70-114 

62-110 

69-110 

71-111 

20-162 

43-124 

67-114 

72-122 

71-120 

67-112 

LCS/MS/MSD Control 
Limits for Water 

20-156 

55/141 

48-135 

62-127 

22-129 

20-126 

19-126 

59-129 

57-132 

61-131 

58-130 

J:74420S/LAB//DVR SWPG.DOC 
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Analyte 

2,6-D initro toluene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

LCS/MS/MSD Control 
Limits for Soil 

70-110 

73-111 

55-162 

72-112 

72-112 

LCS/MS/MSD Control 
Limits for Water 

59-126 

20-123 

35-154 

20-134 

21-131 

For metals, the control limits are 80% - 120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of thirty-three (33) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair; six (6) groundwater samples, one (1) groundwater FD, and 
one (1) groundwater MS/MSD pair . The samples were collected on June 20, 21, and 22, 
2005 and were analyzed for the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the method and the Work 
Plan. 

The explosives analyses were performed in two analytical batches. The soil samples 
were analyzed in batch # 5186068 under a single initial calibration (ICAL) and the water 
samples were analyzed in batch #5175099 under a separate ICAL. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate spikes. 
Samples MCS-SWPG-S12, MCS-SWPG-GW3, and MCS-SWPG-SW2 were designated 
for MS/MSD analyses on the COC. 

All LCS and surrogate spike recoveries were within the laboratory historically 
developed control limits except: 

Sample 

LCS (soil) 

LCS (water) 

Analyte 

Nitrobenzene 

2-Nitrotoluene 

3-Nitrotoluene 

RDX 

%Recovery 

116 
119 

122 

121 

Control Limit (%R) 

71-111 

72-112 

73-111 

73-118 
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All target compounds were non-detect for all associated field samples. Therefore, the 
high recoveries in these two LCS samples had no impact to the data quality. No flags 
were applied. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Parent Sample ID 

MCS-SWPG-S12 

MCS-SWPG-SW2 

MCS-SWPG-GW3 

Analyte 
Nitrobenzene 
3-Nitrotoluene 
2-Nitrotoluene 

HMX 
1,3,5-Trinitrobenzene 
2,4,6-Trinitrobenzene 

4-Amino-2,6-dinitrotoluene 
Tetryl 

HMX 
1,3,5-Trinitrobenzene 

4-Amino-2,6-dinitrotoluene 

PETN 

MS %R 
122 
112 

(112) 

59 
63 

(69) 
(91) 

22 

72 
(73) 

128 
46 

MSD %R 
123 
116 
115 

36 
53 
63 
34 
28 

70 
62 

(119) 
39 

Criteria 
71-111% 

73-111% 

71-112% 
76-142% 
67-118% 
66-117% 
63-120% 
30-170% 

76-142% 
67-118% 
63-120% 
49-129% 

( ) indicates the recovery met criteria. 

The results for all non-compliant compounds were not detected and therefore flagged 
"UJ" in the associated parent sample. 

The surrogate nitrobenzene-d5 was recovered high in sample MCS-SWPG-S6 
(126%), and in the reanalysis of samples MCS-SWPG-GW6 (113%) and DUP1 (120%) 
that were performed for tetryl only. The control limits are 69% - 111%. No target 
compounds were detected in these three samples, so data quality was not affected and no 
corrective action was necessary 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample DUP1 was collected as a field duplicate of sample 
MCS-SWPG-GW3. Sample DUP2 was collected as a field duplicate of sample MCS-
SWPG-SW2. Sample DUP3 was collected as a field duplicate of sample MCS-SWPG-
S12. 

All MS/MSD RPDs were within acceptance criteria. 

No analytes were detected in any of the field duplicate samples or their associated 
parent samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 
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• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were properly preserved and 
prepared and analyzed within the holding time required by the method and the Work 
Plan. 

• All initial calibration criteria were met. 

• All secondary source verification criteria were met. 

• All initial calibration verification (ICV) and continuing calibration verification 
(CCV) criteria were met, with the exception of several analytes recovered high in 
one or more of the CCV samples. Because all non-compliant recoveries were 
high, and none of the analytes were detected in the associated samples, data 
quality was not affected and no corrective action was deemed necessary. 

• MDL studies for both waters and soils were conducted within 12 months of 
sample analyses. 

Two method blanks were associated with this SDG, one for each analytical batch. 
Both method blanks were free of target explosives at or above one half the associated RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate, and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on June 21 and 22, 2005 and 
were analyzed for aluminum, calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
6010B. The samples in this SDG were analyzed following the procedures outlined in the 
Work Plan. All samples were prepared and analyzed within the holding time required by 
the method and the Work Plan. 

The ICP-AES metals analyses were performed in two analytical batches (one for soil 
and one for water) under two separate ICALs. 
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Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-SWPG-S12 and MCS-SWPG-SW2 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exception: 

Parent Sample 

MCS-SWPG-SW2 

Metal 

Aluminum 

MS (%R) 

595 

MSD (%R) 

615 

Criteria 

80-120% 

The aluminum result in sample MCS-SWPG-SW2 was flagged "J" as estimated due 
to the high bias demonstrated by the MS/MSD recoveries. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations 
and the field duplicate analyte results. Sample DUP2 was collected as a field duplicate of 
sample MCS-SWPG-SW2. Sample DUP3 was collected as a field duplicate of sample 
MCS-SWPG-S12. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All second source verification criteria were met. The initial calibration 
verification samples were prepared using a secondary source. 

• All CCV criteria were met. 

• All interference check criteria were met. 
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• All RL check standard criteria were met. 

• A dilution test (DT) was analyzed on samples MCS-SWPG-S12 and MCS-
SWPG-SW02. 

For sample MCS-SWPG-S12, the dilution test was only applicable for aluminum, 
calcium, iron and magnesium because all other metals were either non-detect or 
were below the RL in the diluted sample. The DT met criteria for all applicable 
metals as follows:. 

Sample ID 

MCS-SWPG-S12 

Metal 

Aluminum 

Calcium 

Iron 

Magnesium 

%D 
2.4 

0.9 

0.1 

2.3 

Criteria 

%D<10 

For sample MCS-SWPG-SW02, the dilution test was only applicable for 
aluminum, calcium, iron and magnesium because all other metals were either non-
detect or were below the RL in the diluted sample. The DT met criteria for all 
applicable metals as follows:. 

Sample ID 

MCS-SWPG-SW2 

Metal 

Aluminum 

Calcium 

Iron 

Magnesium 

%D 

0.7 

2.7 

1.1 

3.5 

Criteri 
a 

%D< 
10 

• A post digestion spike (PDS) was only required for sodium and potassium for 
both soil and water matrixes. However, the laboratory did not perform a PDS for 
soil or water. Since both the soil and water MS/MSD recoveries were compliant 
for sodium and potassium, no matrix effects were demonstrated for these metals 
and no corrective action was deemed necessary. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP-AES analyses in this SDG. All calibration blanks 
were compliant. The method blank results were reviewed and the rules listed above in the 
"Evaluation Criteria" section of this report were applied. No additional corrective action 
was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. The 
completeness for the ICP metals portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 
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ICP/MS METALS 

General 

The ICP/MS portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate, and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on June 21 and 22, 2005 and 
were analyzed for antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, 
manganese, nickel, selenium, silver, thallium, vanadium, and zinc. 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method and 
the Work Plan. 

Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD 
samples. Samples MCS-SWPG-S12 and MCS-SWPG-SW2 were designated for 
MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exceptions: 

J:744205/LAB//DVR SWPG DOC 
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Parent Sample ID 

MCS-SWPG-S12 

MCS-SWPG-SW2 

Matrix 

Soil 

Surface 
water 

Analyte 
Antimony 
Arsenic 

Chromium 
Cobalt 
Copper 
Lead 

Nickel 

Antimony 
Chromium 
Manganese 
Vanadium 

MS %R 
23 
75 
0 
78 
70 
0 

68 

61 
(115) 
(100) 

121 

MSD %R 
26 
57 
0 
73 

(94) 
0 

61 

57 
123 
123 
132 

Criteria 

80-120% 

80 - 120% 

( ) indicates the recovery met criteria. 

The non-compliant analytes were flagged "J" as estimated in the associated parent 
samples in accordance with the Work Plan. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations 
and the field duplicate analyte results. Sample DUP2 was collected as a field duplicate of 
sample MCS-SWPG-SW2. Sample DUP3 was collected as a field duplicate of sample 
MCS-SWPG-S12. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria, with the following 
exceptions: 

Metal 

Chromium 
Vanadium 

MCS-SWPG-SW2 
Cone. (ng/L) 

7.9 
13 

DUP2 Cone. 
(HS/L) 

14 
22 

RPD (%) 

55.7 
51.4 

Criteria 

RPD < 40% 

The chromium and vanadium results for samples MCS-SWPG-SW2 and MCS-
SWPG-DUP2 were flagged "J" as estimated due to the variability demonstrated by the 
FD results. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating sample preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

PAGE 10 OF 16 

J744205/LAB//DVR SWPG.DOC 



The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All instrument tune criteria were met. 

• All initial calibration criteria were met. 

• All metals met criteria in the RL check standard. 

• All second source criteria were met. The ICV was prepared using a secondary 
source. 

• All CCV criteria were met. 

• All interference check (ICSA/ICSAB) criteria were met. 

• The DT was performed on sample MCS-SWPG-S12 for the soil batch and on 
sample MCS-SWPG-SW2 for the water batch. 

The dilution test for sample MCS-SWPG-S12 not applicable for antimony, 
beryllium, cadmium, selenium, silver, or thallium because these metals were 
either non-detect or below the RL in the diluted run. All other metals met criteria 
in the DT as follows:. 

Sample ID 

MCS-SWPG-S12 

Metal 

Arsenic 

Barium 

Chromium 

Cobalt 

Copper 

Lead 

Nickel 

Vanadium 

Zinc 

Manganese 

%D 

3.1 

0.9 

5.4 

1.9 

6.3 

2.1 

4.1 

0.8 

7.4 

2.4 

Criteria 

%D < 
10 

The dilution test performed on sample MCS-SWPG-SW2 was only applicable for 
barium and manganese because all other metals were either non-detect or below 
the RL in the diluted run. Manganese and barium met criteria for the DT as 
follows: 

Sample ID 

MCS-SWPG-SW2 

Metal 

Manganese 

Barium 

%D 

0.7 

5.6 

Criteria 

%D < 10 

• Post digestion spike recoveries were compliant for all metals which were not 
applicable in the DTs performed on samples MCS-SWPG-S12 and MCS-SWPG-
SW2. 
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Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP/MS analyses in this SDG. All calibration blanks 
were compliant. The method blank results were reviewed and the rules listed above in the 
"Evaluation Criteria" section of this report were applied. No additional corrective action 
was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

MERCURY 

General 

The mercury portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate, and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on June 21 and 22, 2005 and 
were analyzed for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7470A and 
7471 A. The samples were analyzed following the procedures outlined in the Work Plan. 
All samples were properly preserved and prepared and analyzed within the holding time 
required by the method and the Work Plan. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-SWPG-S12 and MCS-SWPG-SW2 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Parent Sample ID 

MCS-SWPG-SW2 

Matrix 
Surface 
water 

Analyte 

Mercury 

MS %R 

53 

MSD %R 

39 

Criteria 

80-120% 

The parent sample result for mercury was flagged "UJ" due to the low bias 
demonstrated by the MS/MSD results. 
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Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further assessed by comparing the field duplicate analyte results. Sample 
DUP2 was collected as a field duplicate of sample MCS-SWPG-SW2. Sample DUP3 
was collected as a field duplicate of sample MCS-SWPG-S12. 

The soil MS/MSD RPD met criteria for the soil matrix, but the RPD for the water 
MS/MSD exceeded criteria. The mercury result in the parent sample was already flagged 
"UJ" due to the non-compliant MS/MSD recoveries, so no additional corrective action 
was necessary. Mercury was below the RL in both parent and field duplicate samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 

• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 

There were two method blanks (one for each matrix) and several calibration blanks 
associated with the mercury analyses in this SDG. All calibration blanks were compliant. 
The method blank results were reviewed and the rules listed above in the "Evaluation 
Criteria" section of this report were applied. No additional corrective action was 
necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 
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pH AND HARDNESS 

The pH portion of this SDG consisted of five (5) soil samples and the hardness 
portion of this SDG consisted of four (4) surface water samples. 

The pH determination was performed using USEPA SW846 Method 9045C and 
the hardness was determined with EPA Method 130.2. The samples were analyzed 
following the procedures outlined in the Work Plan. All samples were prepared and 
analyzed within the holding time required by the method for hardness. The holding time 
for pH determination is 24 hours, all pH determination for soil samples were done after 
the holding time was expired. All pH results were flagged with "J". 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS/LCSD 
samples and the MS/MSD samples for the hardness determination and from the pH 7 
standard buffer solution for the pH determination. Sample MCS-SWPG-SW2 was 
designated for MS/MSD analyses for the hardness on the COC. 

All LCS/LCSD and MS/MSD recoveries were within laboratory-developed control 
limits for hardness. The LCS and LCSD readings for pH determination were within 
laboratory control limits. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results, 
MS/MSD results, field duplicate results, and laboratory duplicate results. Sample DUP2 
was collected as a field duplicate of sample MCS-SWPG-SW2 for the hardness analysis. 
In addition, the laboratory ran a batch analytical duplicate (or laboratory duplicate) for pH 
using a sample from a different client. 

The LCS/LCSD and MS/MSD RPDs for hardness were within the control limits. The 
laboratory duplicate RPD for pH was within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method for the hardness. All pH data were flagged with 
"J" due to the hold time exceedance as noted above. 

• All initial calibration criteria for the pH meter were met. 

PAGE 14 OF 16 

J:744205/LAB//DVR SWPG.DOC 



• All calibration verification criteria for the pH meter were met. 

There was one method blank associated with the hardness analyses in this SDG. The 
method blank was free of calcium carbonate at or above one half the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All hardness and pH results for the samples in this SDG were considered usable. 
The completeness for the hardness and pH portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 

All calculations were spot checked and verified. 

DATA USABILITY 

All data in this SDG are usable and all DQO requirements were met. 
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FIELD DUPLICATE RPDs FOR MCS-SWPG-S12 

Metal 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Manganese 
Nickel 
Thallium 
Lead 
Vanadium 
Zinc 
Aluminum 
Calcium 
Iron 
Potassium 
Magnesium 

Parent Cone, 
(mg/kg) 

4 
130 
0.47 
0.32 
16 
3 
10 

510 
5.3 

0.13 
21 
29 
63 

12000 
3100 
14000 
1200 
900 

FD Cone, 
(mg/kg) 

3.4 
110 
0.46 
0.23 
17 
3.1 
7.8 
480 
5.1 

0.13 
20 
30 
48 

8800 
3300 
13000 
950 
680 

RPD 
(%) 

16.2 
16.7 
2.2 
32.7 
6.1 
3.3 

24.7 
6.1 
3.8 
0.0 
4.9 
3.4 

27.0 
30.8 
6.3 
7.4 

23.3 
27.8 

Criteria 

RPD < 70% 

FIELD DUPLICATE RPDs FOR MCS-SWPG-SW2 

Parameter 

Barium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Nickel 
Vanadium 
Zinc 
Aluminum 
Calcium 
Iron 
Magnesium 
Hardness 

Parent Cone. 
(mg/L) 

69 
7.9 
1.5 
2.5 
3.8 
140 
2.9 
13 
14 

6500 
7400 
6000 
1100 
21 

FD Cone. 
(mg/L) 

68 
14 
1.9 
2.8 
3.8 
120 
4.3 
22 
18 

8000 
7800 
7700 
1300 
20 

RPD 
(%) 
1.5 

" '55.7 
23.5 
11.3 
0.0 
15.4 
38.9 
51.4 
25.0 
20.7 
5.3 

24.8 
16.7 
4.9 

Criteria 

RPD < 40% 

* Highlighted cells indicate RPD failures. 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP BUTNER 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers sixteen soil samples collected 
from Camp Butner on July 26 and 27, 2005. Samples were logged in under the following 
Sample Delivery Group (SDG): 

WG16812 

Soil samples were analyzed for perchlorate with two different methods, EPA 314.0 
and EPA 331.0. The field quality control (QC) samples collected in association with this 
SDG included one field duplicate and two QA split samples. 

All samples were collected by Parsons and analyzed by US Army Corps of 
Engineers, ERDC, ECB Laboratories following the procedures described in the two EPA 
methods listed above. The two QA split samples were shipped to ECB Laboratories and 
then forwarded to and analyzed by STL-Denver. This report does not cover the discussion 
of STL-Denver's data package. 

There was one cooler associated with the samples in this data package. The cooler 
temperature upon receipt was not provided in the data package. According to the Project 
Manager of ECB Laboratories, unless there were problems with sample/cooler receiving 
conditions, there won't be any description included in the data package. 

Sample ID 
MCS-Butner-Sl 
MCS-Butner-S2 
MCS-Butner-S3 
MCS-Butner-S3A 
MCS-Butner-S4 
MCS-Butner-S4A 
MCS-Butner-S5 
MCS-Butner-S6 
MCS-Butner-S7 
MCS-Butner-S8 
MCS-Butner-S9 
MCS-Butner-SlO 
MCS-Butner-Sll 

Matrix 
S 
S 
S 
S 
S 
S 
S 
S 
S 

s 
s 
s 
s 

Perchlorate 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Comments 
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MCS-Butner-S12 
MCS-Butner-S13 
MCS-Butner-S20 
MCS-Butner-S6-QA 
MCS-Butner-S4-QA 

S 
S 
S 

s 
s 

X 
X 
X 
X 
X 

Background 
FD of SI 
QA split sample 
QA split sample 

S = Soil 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; raw 
data; and chain-of-custody (COC) forms. The analyses and findings presented in this 
report are based on the reviewed information, and whether guidelines in the Work Plan 
were met. 

It should be noted that all perchlorate results were reported "as is" instead "dry 
weight" and all results were reported down to reporting limit (RL) instead method 
detection limit (MDL). Also, lab did not provide case narrative, cooler checklist, percent 
moisture of each soil sample, instrument tuning record for the LC/MS, sample 
preparation worksheet, and electronic data deliverable, 

PERCHLORATE BY EPA 314.0 

General 

This section of the data package consisted of sixteen (16) samples, including fifteen 
(15) environmental soil samples and one (1) soil field duplicate. The samples were 
collected on July 26 and 27, 2005 and were analyzed for perchlorate. 

The perchlorate analyses were performed using United States Environmental 
Protection Agency (USEPA) Method 314.0, Revision 1.0 (November 1999). The 
samples in this report were analyzed in one analytical batch following the procedures 
outlined in the method. All samples were prepared and analyzed within nine days from 
sample collection. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the LCS 
sample and the MS/MSD samples. No sample was designated for MS/MSD analysis on 
the COC. However, the laboratory analyzed a MS/MSD on sample MCS-Butner-Sl. 

The LCS recovery was within the project required control limits of 85% - 115%. The 
MS/MSD recoveries (76% and 78%) were slightly below the project control limits of 
80% - 120%. The result of sample MCS-Butner-Sl was non-detect and therefore flagged 
with "UJ". 
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Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the parent and field duplicate (FD) perchlorate values, the parent/Lab Dup concentrations, 
and the MS/MSD concentrations. Sample MCS-Butner-S20 was collected as a field 
duplicate of sample MCS-Butner-Sl. Lab performed lab dup with sample MCS-Butner-
Sl. 

Both the parent and FD samples were non-detect for perchlorate, and both the parent 
and lab dup were also non-detect for perchlorate, so no assessment of precision could be 
made based on these two set of duplicate analyses. 

The MS/MSD RPD was within acceptance criteria of 15%RPD. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for contamination of samples during analysis. 

All samples in this data package were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. No samples in this data 
package required pretreatment to reduce the common anion level. 

• All continuing calibration verification (CCV) injections were used as instrument 
performance check (IPC) to monitor the instrument. The criteria are ±20%. The 
first CCV did not meet these criteria, see discussion below. 

• The initial calibration curve (ICAL) was established with five points ranging 
from 1 ppb to 20 ppb on August 3,2005. All ICAL criteria were met. 

• The initial calibration verification (ICV) was prepared with secondary source 
standard. The %R was 82.3% which exceeded the limits of ±10% for secondary 
source check and also exceeded the limits of ±15% as ICV required by the Work 
Plan. All perchlorate results were flagged with "UJ". 

• There were three CCV injections associated with samples in this SDG. The %Rs 
were 76.0%, 99.7%, 96.6%, and 98.6%. The acceptance criteria for CCV are 
±15%. Samples MCS-Butner-Sl, MCS-Butner-S2 and MCS-Butner-S3 were 
associated with the first non-compliant CCV, all results were flagged with "UJ". 

• Lab did not provide retention time window information, however, based on the 
actual retention of all QC samples, the instrument was stable during the analysis. 
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• The Maximum Conductivity Threshold (MCT) was established at llOOuS 
according to the email from the ECB Laboratories. 

There was one method blank associated with the perchlorate analyses and it was free 
of perchlorate at the RL, 0.04 mg/kg. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All perchlorate results for the samples in this SDG were considered usable. The 
completeness for this SDG is 100%, which meets the minimum acceptance criteria of 
90%. 

PERCHLORATE BY EPA 331.0 

General 

This section of the data package consisted of sixteen (16) samples, including fifteen 
(15) environmental soil samples and one (1) soil field duplicate. The samples were 
collected on July 26 and 27, 2005 and were analyzed for perchlorate. 

The perchlorate analyses were performed using United States Environmental 
Protection Agency (USEPA) Method 331.0, Revision 1.0 (January 2005). The samples in 
this report were analyzed in one analytical batch following the procedures outlined in the 
method. All samples were prepared and analyzed within nine days from sample 
collection. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the LCS 
sample and the MS/MSD samples. No sample was designated for MS/MSD analysis on 
the COC. However, the laboratory analyzed a MS/MSD on sample MCS-Butner-Sl. 

The LCS recovery was within the project required control limits of 85% - 115%. The 
MS/MSD recoveries (100% and 103%) were within the project control limits of 75% -
125%. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the parent and field duplicate (FD) perchlorate values, the parent/Lab Dup concentrations, 
and the MS/MSD concentrations. Sample MCS-Butner-S20 was collected as a field 
duplicate of sample MCS-Butner-Sl. Lab performed lab dup with sample MCS-Butner-
Sl. 

Both the parent and FD samples were non-detect for perchlorate, and both the parent 
and lab dup were also non-detect for perchlorate, so no assessment of precision could be 
made based on these two set of duplicate analyses. 
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The MS/MSD RPD was within acceptance criteria of 20%RPD. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for contamination of samples during analysis. 

All samples in this data package were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time (28 days) required by the method and the Work Plan. 

• The initial calibration curve (ICAL) was established with five points ranging 
from 0.1 ppb to 2.0 ppb on August 4, 2005. All ICAL criteria were met. 

• The %D of the initial calibration verification (ICV) at 0.5 ppb was within the 
limit of 15%. 

• There were two CCV injections associated with samples in this SDG at 0.1 ppb 
and 0.5 ppb respectively. The %Rs were 101% and 93%. The acceptance criteria 
for CCV are ±15%. 

• Lab did not provide retention time window information, however, based on the 
actual retention of all QC samples, the instrument was stable during the analysis. 

• The synthetic matrix spike (SMS) which is a solution with 1000 ppm of sulfate, 
carbonate and chloride was prepared at 0.1 ppb and 0.5 ppb levels. The %R was 
148% and 107% respectively. Since the reporting limit is 1.0 ppb, the %R of the 
0.1 ppb SMS has no significant impact to the data quality. 

• There was no information regarding the interference threshold study in the data 
package except a note of "all samples showed low conductivity, ok to proceed". 

Isotope ratio requirement of 35CI/37CI is ±25% of the theoretical value of 3.08 
(2.31 to 3.85) according to the method, 2.2 - 3.3 according to the Work Plan. 
Laboratory internal SOP which was developed based on the original EPA method 
331.0 has ±20% of 3.05 which gives 2.44 - 3.66. Any results outside of this 
range were marked with "unexplained failure". Lab did not reanalyze the affected 
samples. 

Retention of internal standard was maintained within 0.3% of the mid-point of 
the ICAL. Peak area of internal standard in all injection was within ±50% of the 
internal standard peak area of the mid-point of the ICAL. 
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There was one method blank associated with the perchlorate analyses and it was free 
of perchlorate at the RL, 1.0 ug/kg. 

Due to the lack of instrument mass tuning record, all data were flagged with "UJ". 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All perchlorate results for the samples in this SDG were considered usable. The 
completeness for this SDG is 100%, which meets the minimum acceptance criteria of 
90%. 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP BUTNER 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil and water samples 
collected from Camp Butner on July 26 and 27, 2005. Samples were logged in under the 
following Sample Delivery Group (SDG): 

D5G280352 

Soil samples were analyzed for explosives, metals, soil classification and pH. 
Surface water samples were analyzed for explosives, metals and hardness. Not all 
samples were analyzed for the parameters listed above. The table below details which 
parameters were requested for each sample. The field quality control (QC) samples 
collected in association with this SDG included two field duplicates and two matrix 
spike/matrix spike duplicate (MS/MSD) pairs. The field QC samples were analyzed for 
the same parameters as the associated parent samples. 

All samples were collected by Parsons. All analyses were performed by STL-Denver 
or STL-Burlington following the procedures outlined in the Statement of Work and the 
Work Plan of Munition Constituents Sampling, Analysis and Evaluation at Formerly 
Used Defense Sites project (Work Plan) prepared by Parsons and issued in April 2005 
The samples in this SDG were shipped to the laboratory in five coolers. The samples in 
this SDG were shipped to the laboratory in three coolers. The coolers were received by 
laboratory at temperature of 2.4°C, 2.3°C and 5.6°C, all of which were within the 2-6° C 
range recommended by the Work Plan. 

SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID 

MCS-Butner-Sl 
MCS-Butner-S2 
MCS-Butner-S3 
MCS-Butner-S3A 
MCS-Butner-S4 
MCS-Butner-S4A 
MCS-Butner-S5 
MCS-Butner-S6 
MCS-Butner-S7 
MCS-Butner-S8 
MCS-Butner-S9 

Matrix 

S 
S 
S 
S 
S 
S 

s 
s 
s 
s 
s 

Explosives 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Metals 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

pH & Soil 
Classification 

X 
X 

X 

X 

Hardness Comments 

MS/MSD 
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Sample ID 

MCS-Butner-SlO 
MCS-Butner-Sll 
MCS-Butner-S12 
MCS-Butner-S13 
MCS-Butner-S20 
MCS-Butner-
SWOl 
MCS-Butner-
SW02 
MCS-Butner-
SW03 
MCS-Butner-
SWIO 

Matrix 

S 
S 

s 
s 
s 
w 

w 

w 

w 

Explosives 

X 
X 
X 
X 
X 
X 

X 

X 

X 

Metals 

X 
X 
X 
X 
X 
X 

X 

X 

X 

pH & Soil 
Classification 

X 
X 

Hardness 

X 

X 

X 

X 

Comments 

Background 
FDofSl 

MS/MSD 

FDofSWOl 

S = Soil and SW = Surface Water 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt forms, and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at <l/2 RL, no corrective 
action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USACE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 
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Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-dinitrobenzene 

Nitrobenzene 

Tetryl 

Nitroglycerin 

2,4,6-Trinitro toluene 

4-Amino-2,6-dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

LCS/MS/MSD Control 
Limits for Soil 

53-120 

70-114 

62-110 

69-110 

71-111 

20-162 

43-124 

67-114 

72-122 

71-120 

67-112 

70-110 

73-111 

55-162 

72-112 

72-112 

LCS/MS/MSD Control 
Limits for Water 

20-156 

55/141 

48-135 

62-127 

22-129 

20-126 

19-126 

59-129 

57-132 

61-131 

58-130 

59-126 

20-123 

35-154 

20-134 

21-131 

For metals, the control limits are 80% -120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD; three (3) surface water samples, one (1) surface water FD, and one (1) surface 
MS/MSD pair. The samples were collected on July 26 and 27, 2005 and were analyzed 
for the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321 A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the method. 

The explosives analyses were performed in two analytical batches. The soil samples 
were analyzed in batch #5220081 under a single initial calibration (ICAL) and the water 
samples were analyzed in batch #5210110 under a separate ICAL. 

J:744205/LAB//DVR BUTNER.DOC 

PAGE 3 OF 14 



Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate spikes. 
Samples MCS-Butner-S6 and MCS-Butner-SW02 were designated for MS/MSD analyses 
on the COC. 

All LCS and surrogate spike recoveries were within the laboratory historically 
developed control limits except: 

Sample 

LCS (soil) 

LCS (soil) 

MB (soil) 

LCS (soil) 

Analyte 

1,3,5-trinitrobenzene 

Tetryl 

Surrogate 

Surrogate 

% Recovery 

111 

132 

120 

118 

Control Limit (%R) 

62-110 

71-111 

77-117 

77-117 

All target compounds were non-detect for all associated field samples. Therefore, the 
high recoveries in these quality control samples had no impact to the data quality. No 
flags were applied. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Sample ID 
MCS-Butner-SW02 

Analyte 
HMX 

RDX 

2,4-dinitrotoluene 

2,6-dinitrotoluene 

PETN 

MS %R 
36 

(114) 

123 

130 

131 

MSD %R 
39 

121 

(116) 

126 

132 

Criteria 
76 -142 

73-118 

68-118 

66-118 

49 -129 

( ) indicates the recovery met criteria. 

The results for all non-compliant compounds were non-detects and therefore flagged 
"UJ" in the associated parent sample. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Butner-S20 was collected as a field duplicate of 
sample MCS-Butner-Sl. MCS-Butner-SWlO as collected as a field duplicate of sample 
MCS-Butner-SWl. 

All MS/MSD RPDs were within acceptance criteria. 

No analytes were detected in any of the field duplicate samples or their associated 
parent samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 
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• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All secondary source verification criteria were met. 

• All initial and continuing calibration verification criteria were met, with the 
exception of several analytes recovered high in one or more of the CCV samples. 
Because all non-compliant recoveries were high, and none of the analytes were 
detected in the associated samples, data quality was not affected and no 
corrective action was deemed necessary. 

• MDL studies for both waters and soils were conducted within 12 months of 
sample analyses. 

Two method blanks were associated with this SDG, one for each analytical batch. 
Both method blanks were free of target explosives at or above one half the associated RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD; three (3) surface water samples, one (1) surface water FD, and one (1) surface 
MS/MSD pair. The samples were collected on July 26 and 27, 2005 and were analyzed 
for aluminum, calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
6010B. The samples in this SDG were analyzed following the procedures outlined in the 
Work Plan. All samples were prepared and analyzed within the holding time required by 
the method and the Work Plan. 

The ICP-AES metals analyses were performed in two analytical batches (one for soil 
and one for water) under two separate ICALs. 

PAGE 5 OF 14 

J:744205/LAB//DVR BUTNER.DOC 



Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Butner-S6 and MCS-Butner-SW02 were 
designated for MS/MSD analyses on the COC. 

Two LCSs were analyzed, one for each matrix. All LCS recoveries were within 
acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Butner-S20 was collected as a field duplicate of 
sample MCS-Butner-Sl. MCS-Butner-SWIO as collected as a field duplicate of sample 
MCS-Butner-SWl. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All second source verification criteria were met. The initial calibration 
verification samples were prepared using a secondary source. 

• All continuing calibration verification criteria were met. 

• All interference check criteria were met. 

• All RL check standard criteria were met. 

• A dilution test (DT) was analyzed on samples MCS-Butner-S6 and MCS-Butner-
SW02. 

For sample MCS-Butner-S6, the dilution test was non-applicable for sodium since 
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the parent sample had no sodium detected at method detection level. Therefore, 
the dilution test was only applicable for aluminum, calcium, iron, potassium and 
magnesium. The DT met criteria for all applicable metals as follows: 

Sample ID 

MCS-Butner-S6 

Metal 

Aluminum 

Calcium 

Iron 

Potassium 

Magnesium 

%D 

1.3 

0.9 

1.3 

2.9 

0.2 

Criteria 

%D<10 

For sample MCS-Butner-SW02, the dilution test was non-applicable for 
aluminum, potassium and sodium since the parent sample has no aluminum, 
potassium, and sodium detected at either method detection levels or reporting 
levels. Therefore, the dilution test was only applicable to calcium, iron and 
magnesium. The DT met criteria for all applicable metals as follows: 

Sample ID 

MCS-Butner-SW02 

Metal 

Calcium 

Iron 

Magnesium 

%D 

8.4 

1.2 
10.4 

Criteria 

%D<10 

Since the MS/MSD results for the surface water in this SDG did not indicate any 
possible matrix effect, the slight exceedance of %D for magnesium was not 
significant to be considered for flagging needs. 

• Post digestion spike was only required for sodium of soil matrix and for 
aluminum, potassium, and sodium according to the Work Plan. However, the 
laboratory did not perform this test. Based on the MS/MSD results of these two 
matrixes, no matrix effects were demonstrated for these metals and no corrective 
action was deemed necessary. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP-AES analyses in this SDG. All calibration blanks 
were compliant with the criterion specified in the Work Plan. The method blank results 
were reviewed and the rules listed above in the "Evaluation Criteria" section of this report 
were applied. No corrective action was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. The 
completeness for the ICP metals portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 
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ICP/MS METALS 

General 

The ICP/MS portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD; three (3) surface water samples, one (1) surface water FD, and one (1) surface 
MS/MSD pair. The samples were collected on July 26 and 27, 2005 and were analyzed 
for antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, manganese, 
nickel, selenium, silver, thallium, vanadium, and zinc. 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method and 
the Work Plan. 

Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD sample. 
Samples MCS-Butner-S6 and MCS-Butner-SW02 were designated for MS/MSD analyses 
on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exceptions: 

Sample ID Analyte Matrix MS %R MSD %R Criteria %R 
MCS-Butner-S6 Antimony 2.9 2.5 80 - 120 

Arsenic 71 66 80 - 120 
Cobalt (80) 66 80 - 120 
Nickel 74 69 80 - 120 

Selenium 65 65 80 - 120 
Thallium 132 129 80 - 120 

Chromium 61 820 80-120 
( ) indicates the recovery met criteria. 

The non-compliant analytes were flagged "J" as estimated in the associated parent 
sample in accordance with the Work Plan 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Butner-S20 was collected as a field duplicate of 
sample MCS-Butner-Sl. MCS-Butner-SWIO as collected as a field duplicate of sample 
MCS-Butner-SWl. 
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All MS/MSD RPDs were within acceptance criteria except %RPD for chromium in 
sample MCS-Butner-Sl was non-compliant. "J" flag was already applied due to non-
compliant %R of MS and MSD results. 

All field duplicate RPDs were within acceptance criteria, with the exception: 

MCS-Butner-Sl 

Metal 

Chromium 

MCS-Butner-Sl 
(mg/kg) 

11 

MCS-Butner-S20 
(mg/kg) 

33 

RPD 

100 

Criteria 

RPD < 70% 

The chromium result for sample MCS-Butner-S 1 and MCS-Butner-S20 were 
flagged "J" as estimated due to the variability demonstrated by the FD results. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method. 

• All instrument tune criteria were met. 

• All initial calibration criteria were met. 

• All metals met criteria in the RL check standard. 

• All second source criteria were met. The ICV was prepared using a secondary 
source. 

• All CCV criteria were met. 

• All interference check (ICSA/ICSAB) criteria were met. 

• The dilution test was performed on sample MCS-Butner-S6 for the soil batch and 
on sample MCS-Butner-SW02 for the water batch. 

The dilution test for sample MCS-Butner-S6 was not applicable for antimony, 
arsenic, cadmium, selenium, silver, or thallium because these metals were either 
non-detect or below the RL in the diluted run. 
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Sample ID 

MCS-Butner-S6 

Metal 

Barium 

Beryllium 

Cobalt 

Nickel 

Vanadium 

%D 

2.7 

6.3 

8.7 

9.5 

6.2 

Criteria 

%D < 10 

The dilution test performed on sample MCS-Butner-SW02 was not applicable for 
antimony, arsenic, beryllium, cadmium, chromium, cobalt, copper, lead, nickel, 
selenium, silver, thallium, vanadium, or zinc because these metals were either 
non-detect or below the RL in the diluted run. 

Sample ID 

MCS-Butner-SW02 

Metal 
Manganese 

Barium 

%D 
1.0 
3.9 

Criteria 

%D<10 

• Post digestion spike recoveries were compliant for all metals in MCS-Butner-S6 
except selenium was recovered at 73.3%, thallium was recovered at 132.4%, 
manganese was recovered at 126.2%, and zinc was recovered at 64.8% with 
control limits of 75 % - 125%. "J" flags were applied to selenium, manganese, 
thallium and zinc results of all soil samples in this SDG. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP/MS analyses in this SDG. All calibration blanks 
were compliant. The method blank results were reviewed and the rules listed above in the 
"Evaluation Criteria" section of this report were applied. No additional corrective action 
was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

MERCURY 

General 

The mercury portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD; three (3) surface water samples, one (1) surface water FD, and one (1) surface 
MS/MSD pair. The samples were collected on July 26 and 27, 2005 and were analyzed 
for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7470A.7471 A. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
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samples were prepared and analyzed within the holding time required by the method and 
the Work Plan. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Butner-S6 and MCS-Butner-SW02 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS/MS/MSD 
recoveries were within acceptance criteria. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Butner-S20 was collected as a field duplicate of 
sample MCS-Butner-Sl. MCS-Butner-SWIO as collected as a field duplicate of sample 
MCS-Butner-SWl. 

Both MS/MSD RPDs were within acceptance criteria. 

Mercury was below the RL in both sets of parent and field duplicate samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 

• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 

There were two method blanks (one for each matrix) and several calibration blanks 
associated with the mercury analyses in this SDG. All calibration blanks were compliant. 
The method blank results were reviewed and the rules listed above in the "Evaluation 
Criteria" section of this report were applied. No additional corrective action was 
necessary. 
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Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH AND HARDNESS 

The pH portion of this SDG consisted of five (5) soil samples and the hardness 
portion of this SDG consisted of four (4) water samples. 

The pH determination was performed using USEPA SW846 Method 9045 C and 
the hardness was determined with EPA Method 130.2. The samples were analyzed 
following the procedures outlined in the Work Plan. All samples were prepared and 
analyzed within the holding time required by the method for hardness. The holding time 
for pH determination is 24 hours, all pH determination for soil samples were done after 
the holding time was expired. All pH results were flagged with "J". 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS/LCSD 
samples and the MS/MSD samples for the hardness determination and from the pH 7 
standard buffer solution. Sample MCS-Butner-SW02 was designated for MS/MSD 
analyses for the hardness on the COC. 

All LCS/LCSD/MS/MSD recoveries were within laboratory developed control limits 
for hardness analysis. The LCS and LCSD readings for pH determination were within 
laboratory control limits. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results, 
MS/MSD results, field duplicate results, and laboratory duplicate results. MCS-Butner-
SW10 was collected as a field duplicate of sample MCS-Butner-SWOl. In addition, the 
laboratory ran a batch analytical duplicate (or laboratory duplicate) for pH using a sample 
from a different client. 

The LCS/LCSD and MS/MSD RPD for hardness were within the control limits. The 
laboratory duplicate RPD for pH was within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 
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• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method for the hardness. All pH data were flagged with 
"J" due to the hold time exceedance as noted above. 

• All initial calibration criteria for the pH meter were met. 

• All calibration verification criteria for the pH meter were met. 

There was one method blank associated with the hardness analyses in this SDG. The 
method blank was free of calcium carbonate at or above one half the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All hardness and pH results for the samples in this SDG were considered usable. 
The completeness for the hardness and pH portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 

DATA USABILITY 

All calculations were spot checked and verified. All data in this SDG are usable 
and all DQO requirements were met. 

% R P D for Parents and Fie 

Parent Sample Field 

ID 

M C S - B u t n e r - S l 

Ana ly t e 

As 
Ba 
Be 
Co 
Cr 
Cu 
Mn 

Ag 
Ni 
Tl 
Pb 
V 

Parent Cone, 
(mg/kg) 

1.4 
110 
0.35 
8.3 
11 
10 

220 
0.16 

8 
0.25 
23 
20 

d Duplicates 

FD Cone, 
(mg/kg) 

1.3 
100 
0.34 
7.6 
33 
10 

200 
0.14 

8 
0.24 
24 
19 

%RPD 
7.4 
9.5 
2.9 
8.8 

100.0 
0.0 
9.5 
13.3 
0.0 
4.1 
4.3 
5.1 

Criteria 

70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
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M C S - B u t n e r - S W 0 3 

Zn 
Al 
Ca 
Fe 
K 
Mg 

Ba 
Mn 
Ca 
Fe 
Mg 
Hardness 

49 
11000 
690 
8500 
790 
590 

Parent Cone. 
(Hg/L) 

18 
87 

4600 
610 
1900 

22 (mg/L) 

46 
9300 
570 

6700 
620 
470 

FD Cone. 
(>ig/L) 

17 
77 

4700 
550 
1900 

25 (mg/L) 

6.3 
16.7 
19.0 
23.7 
24.1 
22.6 

RPD 

5.7 
12.2 
2.2 
10.3 
0.0 
12.8 

70% 
70% 
70% 
70% 
70% 
70% 

Criteria 

40% 
40% 
40% 
40% 
40% 
40% 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP CONWAY 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil and water samples 
collected from Camp Conway on August 30, 2005. Samples were logged in under the 
following Sample Delivery Group (SDG): 

D5H310229 

Soil samples were analyzed for explosives, metals, soil classification and pH. 
Surface water samples were analyzed for explosives, metals and hardness. Not all 
samples were analyzed for the parameters listed above. The table below details which 
parameters were requested for each sample. The field quality control (QC) samples 
collected in association with this SDG included two field duplicates and two matrix 
spike/matrix spike duplicate (MS/MSD) pairs. The field QC samples were analyzed for 
the same parameters as the associated parent samples. 

All samples were collected by Parsons. All analyses were performed by STL-Denver 
or STL-Burlington following the procedures outlined in the Statement of Work and the 
Work Plan of Munition Constituents Sampling, Analysis and Evaluation at Formerly used 
Defense Sites project (Work Plan) issued by Parsons in April 2005. The samples in this 
SDG were shipped to the laboratory in two coolers. The coolers were received by 
laboratory at temperature of 4.4°C and 5.2°C, both of which were within the 2-6° C range 
recommended by the Work Plan. 

SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID 

MCS-Conway-Sl 
MCS-Conway-S2 
MCS-Conway-S3 
MCS-Conway-S4 
MCS-Conway-S5 
MCS-Conway-S6 
MCS-Conway-S7 
MCS-Conway-S8 
MCS-Conway-S9 
MCS-Conway-SlO 
MCS-Conway-Sll 
MCS-Conway-S12 

Matrix 

S 
S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

Explosives 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Metals 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

pH & Soil 
Classification 

X 

X 

X 
X 

Hardness Comments 

MS/MSD 
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Sample ID 

MCS-Conway-S13 
MCS-Conway-S14 
MCS-Conway-S15 
MCS-Conway-SBK 
MCS-Conway-SWOl 
MCS-Conway-SW02 
MCS-Conway-SW03 
MCS-Conway-SW04 
MCS-Conway-SW05 
MCS-Conway-SW06 

Matrix 

S 

s 
s 
s 
w 
w 
w 
w 
w 
w 

Explosives 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Metals 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

pH & Soil 
Classification 

X 

Hardness 

X 
X 
X 

X 
X 

Comments 

FDofS4 
Background 

MS/MSD 

FDof 
SWOl 

S = Soil and SW = Surface water 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt forms, and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at <l/2 reporting limit (RL), no 
corrective action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USACE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 
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Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-dinitrobenzene 

Nitrobenzene 

Tetryl 

Nitroglycerin 

2,4,6-Trinitro toluene 

4-Amino-2,6-dinitrotoluene 

2-Amino-4,6-dinitro toluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

LCS/MS/MSD Control 
Limits for Soil 

53-120 

70-114 

62-110 

69-110 

71-111 

20-162 

43-124 

67-114 

72-122 

71-120 

67-112 

70-110 

73-111 

55-162 

72-112 

72-112 

LCS/MS/MSD Control 
Limits for Water 

20-156 

55/141 

48-135 

62-127 

22-129 

20-126 

19-126 

59-129 

57-132 

61-131 

58-130 

59-126 

20-123 

35-154 

20-134 

21-131 

For metals, the control limits are 80% - 120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of twenty-six (26) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; five (5) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on August 30, 2005 and were 
analyzed for the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the method and the Work 
Plan. 

The explosives analyses were performed in two analytical batches. The soil sample 
were analyzed in batch #5249413 under a single initial calibration (ICAL) and the water 
samples were analyzed in batches #5243488 and #5249180 under two ICALs. 
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Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate spikes 
(S). Samples MCS-Conway-S9 and MCS-Conway-SW04 were designated for MS/MSD 
analyses on the COC. 

All LCS and surrogate spike recoveries were within the laboratory historically 
developed control limits except: 

Sample 

LCS (water-RE)* 

MSD of sample 
MCS-Conway-SW04 

MCS-Conway-S12 

MCS-Conway-S13 

Analyte 

PETN 

Nitrobenzene-d5 (S) 

Nitrobenzene-d5 (S) 

Nitrobenzene-d5 (S) 

%Recovery 

136 

50 

121 

119 

Control Limit (%R) 

4 9 - 1 2 9 

6 9 - 1 1 1 

7 7 - 1 1 7 

7 7 - 1 1 7 
* This LCS only associated with the reanalysis of sample MCS-Conway-SWOl. 

All target compounds were non-detects for all associated field samples. Therefore, the 
high recoveries of PETN in the LCS had no impact to the data quality. No flags were 
applied. %Recovery of all target compounds in the MSD of sample MCS-Conway-SW04 
were within control limits, the non-compliant %R of the surrogate did not have any 
significant impact to the data quality of associated soil sample analyses. No flags were 
applied. 

Sample MCS-Conway-SWOl had surrogate recovered below the control limit. Lab re-
extracted the sample and performed the instrumental analysis. The %recovery of the 
surrogate was compliant with control limits. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Sample ID 
MCS-Conway-SW04 

MCS-Conway-S9 

Analyte 
Nitrobenzene 

2,4,6-
Trinitrotoluene 

1,3,5-
Trinitrobenzene 

Nitrobenzene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

MS %R 
(70) 

(70) 

115 

122 

112 

168 

114 

115 

MSD%R 
53 

53 

(98) 

(108) 

(108) 

(161) 

(111) 

(111) 

Criteria 
68-117 

66-117 

62-110 

71-111 

73-111 

55 - 162 

72-112 

72-112 

( ) indicates the recovery met criteria. 

The results for all non-compliant compounds were non-detects and therefore flagged 
UJ" in the associated parent sample. 
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Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Conway-S15 was collected as a field duplicate of 
sample MCS-Conway-S4. MCS-Conway-SW06 was collected as a field duplicate of 
sample MCS-Conway-SWOl. 

All MS/MSD RPDs were within acceptance criteria. 

No analytes were detected in any of the two sets of field duplicate samples or their 
associated parent samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All secondary source verification criteria were met. 

• All initial and continuing calibration verification criteria were met, with the 
exception of few compounds recovered high in the CCVs. Because all non-
compliant recoveries were high, and none of the analytes were detected in the 
associated samples, data quality was not affected and no corrective action was 
deemed necessary. 

• MDL studies for both waters and soils were conducted within 12 months of 
sample analyses. 

One method blank was associated with each analytical batch of the explosives 
analyses in this SDG. The method blanks were free of target explosives at or above one 
half of the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 
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ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of twenty-six (26) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; five (5) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on August 30, 2005 and were 
analyzed for aluminum, calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
601 OB. The samples in this SDG were analyzed following the procedures outlined in the 
Work Plan. All samples were prepared and analyzed within the holding time required by 
the method. 

The ICP-AES metals analyses were performed in two analytical batches (one for soil 
and one for water) under two separate ICALs. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Conway-S9 and MCS-Conway-SW04 were 
designated for MS/MSD analyses on the COC. 

Two LCSs were analyzed, one for each matrix. All LCS recoveries were within 
acceptance criteria. 

The %Rs of any target metals with parent concentration greater than five times of 
spiking concentration were not evaluated. All MS/MSD recoveries were within 
acceptance criteria except: 

Parent Sample ID 
MCS-Conway-SW04 

Metal 
Aluminum 

MS %R 
126 

MSD %R 
125 

Criteria 
80 -120 

The aluminum result in sample MCS-Conway-SW04 was flagged "J" as estimated 
due to the high bias demonstrated by the MS/MSD recoveries. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Conway-S15 was collected as a field duplicate of 
sample MCS-Conway-S4. MCS-Conway-SW06 was collected as a field duplicate of 
sample MCS-Conway-SWOl. 

All MS/MSD PvPDs were within acceptance criteria. 
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All field duplicate RPDs were within acceptance criteria except: 

Parent Sample ED 

MCS-Conway-SWOl 

Metal 

Iron 

Aluminum 

Parent Cone. 

820 ug/L 

1300 ug/L 

FD Cone. 

1600 ug/L 

3000 ug/L 

%RPD 

64.5 

79.1 

QC Criteria (%) 

40 

40 

"J" flag were applied to the iron and aluminum results of both parent and FD 
samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All second source verification criteria were met. The initial calibration 
verification samples were prepared using a secondary source. 

• All continuing calibration verification criteria were met. 

• All interference check criteria were met. 

• The RL check standard was compliant. 

• A dilution test (DT) was analyzed on samples MCS-Conway-S9 and MCS-
Conway-SW04. 

For sample MCS-Conway-S9, the dilution test was non-applicable for calcium, 
magnesium, potassium and sodium since the parent sample and/or the five fold 
diluted digestate had no calcium, magnesium, potassium and sodium detected at 
method detection limit or reporting limit. Therefore, the dilution test was only 
applicable to aluminum and iron. The DT met criteria for aluminum and iron as 
follows: 

Sample ID 

MCS-Conway-S9 

Metal 

Aluminum 

Iron 

%D 

2.0 

1.5 

Criteria 

%D<10 

For sample MCS-Conway-SW04, the dilution test was non-applicable for 
potassium and sodium since the parent sample and/or the five fold diluted sample 
digestate had no potassium and sodium detected at either method detection levels 
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or reporting levels. Therefore, the dilution test was only applicable to aluminum, 
calcium, iron and magnesium. The DT met criteria for all applicable metals as 
follows: 

Sample ID 

MCS-Conway-SW02 

Metal 

Aluminum 

Calcium 

Iron 

Magnesium 

%D 

1.3 

2.2 

5.3 

1.1 

Criteria 

%D<10 

• Post digestion spike was only required for calcium, magnesium, potassium and 
sodium of soil matrix and for potassium and sodium according to the Work Plan. 
However, laboratory did not perform a PDS for soil or water. Based on the 
MS/MSD results of these two samples, no matrix effects were demonstrated for 
these metals and the data quality was not affected. No flags were applied. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP analyses in this SDG. All calibration blanks were 
compliant. The method blank results were reviewed and the rules listed above in the 
"Evaluation Criteria" section of this report were applied. No additional corrective action 
was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with Valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. The 
completeness for the ICP-AES metals portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

ICP/MS METALS 

General 

The ICP/MS portion of this SDG consisted of twenty-six (26) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; five (5) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on August 30, 2005 and were 
analyzed for antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, 
manganese, nickel, selenium, silver, thallium, vanadium, and zinc. 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method. 

Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD sample. 
Sample MCS-Conway-S9 and MCS-Conway-SW04 were designated for MS/MSD 
analyses on the COC. 
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Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exceptions 

Parent Sample ID Analyte Matrix MS %R MSD %R Criteria %R 
MCS-Conway-S9 Antimony 21 25 80-120 

Barium 21 28 80-120 
Copper 54 55 80-120 
Lead 52 56 80 -120 
Zinc 47 76 80 -120 

( ) indicates the recovery met criteria. 
The non-compliant analytes were flagged "J" as estimated in the parent sample in 

accordance with the Work Plan. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Conway-S15 was collected as a field duplicate of 
sample MCS-Conway-S4. MCS-Conway-SW06 was collected as a field duplicate of 
sample MCS-Conway-S W01. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria, with the exceptions: 

Parent Sample ID 

MCS-Conway-SWOl 

Metal 

Chromium 

Lead 

Parent Cone. 

2 ug/L 

3.2 ug/L 

FD Cone. 

4.4 ug/L 

7.9 ug/L 

%RPD 

75.0 

84.7 

Criteria 

RPD < 40 

The chromium and lead results for samples MCS-Conway-SWOl and MCS-
conway-SW06 were flagged "J" as estimated due to the variability demonstrated by the 
FD results. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 
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• All instrument tune criteria were met. 

• All initial calibration criteria were met. 

• All metals met criteria in the RL check standard. 

• All second source criteria were met. The ICV was prepared using a secondary 
source. 

• All CCV criteria were met. 

• All interference check (ICS A/ICS AB) criteria were met. 

• The DT was performed on sample MCS-Conway-S9 for the soil batch and on 
sample MCS-Conway-SW04 for the water batch. 

The DT performed on sample MCS-Conway-S9 was not applicable for antimony, 
arsenic, beryllium, cadmium, cobalt, selenium, silver, or thallium because these 
metals were either non-detect or below the RL in the diluted run. All other metal 
met criteria in the DT as follows: 

Sample ID 

MCS-Conway-S9 

Metal 

Barium 

Chromium 

Copper 

Lead 

Manganese 

Nickel 

Vanadium 

Zinc 

%D 

2.7 

1.4 

3.7 

0.9 

1.6 

0.6 

0.8 

8.7 

Criteria 

%D<10 

The DT performed on sample MCS-Conway-SW04 was not applicable for 
antimony, arsenic, beryllium, cadmium, chromium, copper, lead, selenium, silver, 
thallium, vanadium, or zinc because these metals were either non-detect or below 
the RL in the diluted run. All other metal met criteria in the DT as follows: 

Sample ID 

MCS-Conway-SW04 

Metal 

Manganese 

Barium 

Cobalt 

Nickel 

%D 

3.6 

1.5 

2.0 

1.4 

Criteria 

%D<10 

• Post digestion spike recoveries were compliant for all metals which were not 
applicable in the DT performed on samples MCS-Conway-S9 and MCS-Conway-
SW04. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP/MS analyses in this SDG. All calibration blanks 
were compliant. The method blank results were reviewed and the rales listed above in the 
"Evaluation Criteria" section of this report were applied. No additional corrective action 
was necessary. 
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Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

MERCURY 

General 

The mercury portion of this SDG consisted of twenty-six (26) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; five (5) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on August 30, 2005 and were 
analyzed for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7470A.7471 A. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Conway-S9 and MCS-Conway-SW04 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

%Recovery for mercury in the MS and MSD of sample MCS-Conway-SW04 were 
37% and 40%. The parent sample result for mercury was flagged "UJ" due to the low bias 
demonstrated by the MS/MSD results. %Recoveries for mercury were compliant in the 
MS/MSD analyses of soil sample MCS-Conway-S9. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Conway-S15 was collected as a field duplicate of 
sample MCS-Conway-S4. MCS-Conway-SW06 was collected as a field duplicate of 
sample MCS-Conway-SWOl. 

Both MS/MSD RPDs were within acceptance criteria. 

Mercury was below the RL in both sets of parent and field duplicate samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 
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• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 

• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 

There were two method blanks (one for each matrix) and several calibration blanks 
associated with the mercury analyses in this SDG. All calibration blanks were compliant. 
The method blank results were reviewed and the rules listed above in the "Evaluation 
Criteria" section of this report were applied. No additional corrective action was 
necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH AND HARDNESS 

The pH portion of this SDG consisted of five (5) soil samples and the hardness 
portion of this SDG consisted of five (5) surface water samples. 

The pH determination was performed using USEPA SW846 Method 9045C and 
the hardness was determined with EPA Method 130.2. The samples were analyzed 
following the procedures outlined in the Work Plan. All samples were prepared and 
analyzed within the holding time required by the method for hardness. The holding time 
for pH determination is 24 hours, all pH determination for soil samples were done after 
the holding time was expired. All pH results were flagged with "J". 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS/LCSD 
samples and the MS/MSD samples for the hardness determination and from the pH 7 
standard buffer solution for the pH determination. Sample MCS-Conway-SW04 was 
designated for MS/MSD analyses for the hardness on the COC. 

All LCS/LCSD and MS/MSD recoveries were within laboratory developed control 
limits for hardness. The LCS and LCSD readings for pH determination were within 
laboratory control limits. 
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Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results and 
MS/MSD results. 

The MS/MSD and LCS/LCSD RPDs for the hardness and LCS/LCSD RPD for pH 
measurement were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method for the hardness. All pH data were flagged with 
"J" due to the hold time exceedance as noted above. 

• All initial calibration criteria for the pH meter were met. 

• All calibration verification criteria for the pH meter were met. 

There was one method blank associated with the hardness analyses in this SDG. The 
method blank was free of calcium carbonate at or above one half the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All hardness and pH results for the samples in this SDG were considered usable. 
The completeness for the hardness and pH portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 

DATA USABILITY 

All calculations were spot checked and verified. All data in this SDG are usable and all 
DQO requirements were met. 
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%RPD for Parents and Field Duplicates 

Parent Sample Field 
ID 
MCS-Conway-S4 

Parent Sample Field 
ID 
MCS-Conway-SWOl 

Analytes 
Ba 
Cd 
Co 
Cr 
Cu 
Mn 
Se 
Ni 
Pb 
V 
Zn 
Al 
Ca 
Fe 

Hg 
Mg 

Analytes 
Ba 

Cr 

Co 

Pb 

Ni 
Mn 
Zn 
Ca 
Fe 
Mg 
Al 
Na 

Parent Cone, 
(mg/kg) 

110 
7.8 
0.83 
23 
32 
13 
1.8 
6.4 
41 
21 

420 
17000 
200 
5500 
0.31 
320 

Parent Cone. 
(ug/L) 

45 

2 

26 

3.2 

27 
120 
34 

44000 
820 

2800 
1300 
7500 

FD Cone, 
(mg/kg) 

130 
7.9 
0.8 
26 
32 
12 
1.8 
6.3 
42 
22 
350 

20000 
250 

4300 
0.33 
360 

FD Cone. 
(Hg/L) 

55 

4.4 

27 

7.9 

28 
130 
40 

46000 
1600 
2900 
3000 
7400 

% R P D 

16.7 
1.3 
3.7 
12.2 
0.0 
8.0 
0.0 
1.6 
2.4 
4.7 
18.2 
16.2 
22.2 
24.5 
6.3 
11.8 

% R P D 

20.0 

75.0 • 

3.S 

S4.7 

3.6 
8.0 
16.2 
4.4 
64.5 
3.5 

79.1 
1.3 

Criteria 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 

Criteria 
RPD < 40% 

RPD < 40% 

RPD < 40% 

RPD < 40% 

RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP BEALE 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil and water samples 
collected from former Camp Beale on May 23, 24, and 25, 2005. Samples were logged in 
under the following Sample Delivery Group (SDG): 

A5E270413 

Soil samples were analyzed for explosives, metals, soil classification and pH. 
Water samples were analyzed for explosives, metals, and hardness. Not all samples were 
analyzed for the parameters listed above. The table below details the parameters that were 
requested for each sample. The field quality control (QC) samples collected in association 
with this SDG included two field duplicates (FDs) and two matrix spike/matrix spike 
duplicate (MS/MSD) pairs. The field QC samples were analyzed for the same parameters 
as the associated parent samples. 

All samples were collected by Parsons. All analyses were performed by STL-Denver 
or STL-Burlington following the procedures outlined in the Statement of Work and the 
Work Plan of Munition Constituents Sampling, Analysis and Evaluation at Formerly 
Used Defense Sites project (Work Plan) issued in April 2005 by Parsons. The samples in 
this SDG were shipped to STL-Denver in three coolers. The coolers were received by the 
laboratory at temperatures of 2.7°C, 2.3°C, and 3.4°C, all of which are within the 2-6° C 
range recommended by the Work Plan. 

SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID 

MCS-Beale-Sl 
MCS-Beale-S2 
MCS-Beale-S3 
MCS-Beale-S4 

MCS-Beale-S5 
MCS-Beale-S6 
MCS-Beale-S7 
MCS-Beale-S8 
MCS-Beale-S9 
MCS-Beale-SlO 
MCS-Beale-Sll 

Matrix 

S 
S 
S 
S 

S 
S 
S 
S 
S 

s 
s 

Explosives 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

Metals 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

pH & Soil 
Classification 

X 

X 

X 

X 

X 

Hardness Comments 

MS/MSD 

J:744205/LAB//DVR BEALE.DOC 

PAGE 1 OF 15 



MCS-Beale-S12 
MCS-Beale-S13 
MCS-Beale-S14 
MCS-Beale-S15 
MCS-Beale-S20 
MCS-Beale-
SW01 
MCS-Beale-
SW02 
MCS-Beale-
SW03 
MCS-Beale-
SW06 

S 
S 
S 
S 
S 
W 

W 

W 

W 

X 
X 
X 
X 
X 
X 

X 

X 

X 

X 
X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

Background 
FDofSlO 

MS/MSD 

FDofSW02 

S = Soil and SW = Surface Water 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt form; and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic date deliverable (EDD) software, 
Automatic Date Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at <l/2 reporting limit (RL), no 
corrective action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USACE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 
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Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-dinitrobenzene 

Nitrobenzene 

Tetryl 

Nitroglycerin 

2,4,6-Trinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

LCS/MS/MSD Control 
Limits for Soil 

53-120 

70-114 

.62-110 

69-110 

71-111 

20-162 

43-124 

67-114 

72-122 

71-120 

67-112 

70-110 

73-111 

55-162 

72-112 

72-112 

LCS/MS/MSD Control 
Limits for Water 

20-156 

55/141 

48-135 

62-127 

22-129 

20-126 

19-126 

59-129 

57-132 

61-131 

58-130 

59-126 

20-123 

35-154 

20-134 

21-131 

For metals, the control limits are 80% - 120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil FD, and one (1) soil MS/MSD pair; 
three (3) surface water samples, one (1) surface water FD, and one (1) surface water 
MS/MSD pair. The samples were collected on May 23, 24, and 25, 2005 and were 
analyzed for the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321 A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the method. 

The explosives analyses were performed in two analytical batches. The soil samples 
were analyzed in batch #5153127 under a single initial calibration (ICAL) and water 
samples were analyzed in batch #5151139 under a separate ICAL. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate (S) 
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spikes. Samples MCS-Beale-S8 and MCS-Beale-SW03 were designated for MS/MSD 
analyses on the COC. 

All LCS and surrogate spike recoveries were within the laboratory historically 
developed control limits except: 

Batch # 

5053127 

Matrix 

S 

S 

S 

S 

S 

S 

S 

Sample 

LCS 

LCS 

LCS 

LCS 

LCS 

MCS-Beale-S4 

MCS-Beale-S20 

Analyte 

1,3-Dinitrobenzene 

Nitrobenzene 

2,6-Dinitrotoluene 

3 -Nitro toluene 

4-Nitrobenzene 

Nitrobenzene-d5 (S) 

Nitrobenzene-d5 (S) 

%R 

113 

128 

113 

121 

116 

118 

118 

Control Limits 
(%R) 

6 9 - 1 1 0 

7 1 - 1 1 1 

7 0 - 1 1 0 

7 3 - 1 1 1 

72 -112 

7 7 - 1 1 7 

77 -117 

All target compounds were non-detect for all associated field samples. Therefore, the 
high recoveries in this LCS sample and two field samples had no impact to the data 
quality. No flags were applied. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Parent Sample ID 
MCS-Beale-S8 

MCS-Beale-SW03 

Analyte 
Nitrobenzene 

HMX 

Tetryl 

1,3,5-
Trinitrobenzene 

Matrix 
S 

W 

w 
w 

MS %R 

(104) 

43 

12 

62 

MSD %R 

114 

41 

13 

63 

Criteria 

71-111 

76 - 142 

30-170 

67-118 

( ) indicates the recovery met criteria. 

The results for all non-compliant compounds were non-detects and were flagged 
"UJ" in the associated parent samples. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate results. Sample MCS-Beale-S20 was collected as a field duplicate of sample 
MCS-Beale-SlO. MCS-Beale-SW06 was collected as a field duplicate of sample MCS-
Beale-SW02. 

All MS/MSD RPDs were within the laboratory historically developed control limits. 

No analytes were detected in any of the field duplicate samples or their associated 
parent samples. 
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Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All secondary source verification criteria were met. 

• All initial and continuing calibration verification criteria were met. 

• MDL studies for both waters and soils were conducted within 12 months of 
sample analyses. 

Two method blanks were associated with this SDG, one for each analytical batch. 
Both method blanks were free of target explosives at or above one half of the associated 
RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on May 23, 24, and 25, 2005 
and were analyzed for aluminum, calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
601 OB. The samples in this SDG were analyzed following the procedures outlined in the 
Work Plan. All samples were prepared and analyzed within the holding time required by 
the method. 
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The ICP-AES metals analyses were performed in two analytical batches (one for soil 
and one for water) under two separate ICALs. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Beale-S8 and MCS-Beale-SW03 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exception: 

Sample ID 

MCS-Beale-S8 

MCS-Beale-SW03 

MCS-Beale-SW03 

Metal 

Calcium 

Aluminum 

Iron 

Matrix 

S 

W 

w 

MS (%R) 

157 

193 

145 

MSD (%R) 

170 

195 

149 

Criteria 
(%R) 

80 -120 

80 - 120 

80 - 120 

The calcium result in sample MCS-Beale-S8 and the aluminum and iron results in 
sample MCS-Beale-SW03 were flagged "J" as estimated due to the high bias 
demonstrated by the MS/MSD recoveries. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate results. Sample MCS-Beale-S20 was collected as a field duplicate of sample 
MCS-Beale-SlO. MCS-Beale-SW06 was collected as a field duplicate of sample MCS-
Beale-SW02. 

All MS/MSD RPDs were within acceptance criteria. 

1 field duplicate RPDs were within acceptance criteria as fol 

Metal 

Aluminum 
Calcium 

Iron 
Potassium 

Magnesium 

MCS-Beale-SlO 
(mg/kg) 
25000 
5400 
35000 

890 

14000 

MCS-BeaIe-S20 
(mg/kg) 
25000 
5800 
35000 

860 

13000 

RPD 

0.0 
7.1 
0.0 

3.4 

7.4 

ows: 

Criteria 

RPD < 70% 

PAGE 6 OF 15 

J:744205/LAB//DVR BEALE.DOC 



Metal 

Aluminum 
Calcium 

Iron 
Magnesium 
Potassium 

Sodium 

MCS-BeaIe-SW02 
(ug/L) 
3100 
10000 

5200 
13000 
6700 
7100 

MCS-Beale-SW06 
(ug/L) 
6700 
11000 

11000 
13000 
6800 
7100 

RPD 

73.5 

9.5 
71.6 
0.0 

1.5 
0.0 

Criteria 

RPD < 40% 

The aluminum and iron results for sample CS-Beale-SW02 and CS-Beale-SW06 
were flagged "J" as estimated due to the variability demonstrated by the FD results. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All second source verification criteria were met. Both initial calibration 
verification samples were prepared using a secondary source. 

• All continuing calibration verification criteria were met. 

• All interference check criteria were met. 

• RL checks were compliant. 

• The dilution test (DT) was analyzed on samples MCS-Beale-S8 and MCS-Beale-
SW03. 

For sample MCS-Beale-S8, the dilution test was not applicable for sodium since 
the parent sample had <RL level of sodium. The DT met criteria for all applicable 
metals as follows: 

Sample ID 

MCS-Beale-S8 

Metal 

Aluminum 

Calcium 

Iron 

Magnesium 

Potassium 

%D 

1.4 

1.2 

3.7 

0.4 

0.5 

Criteria 

%D<10 
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For the sample MCS-Beale-SW03, dilution test was not applicable for sodium. 
The DT met criteria for all applicable metals as follows: 

Sample ID 

MCS-Beale-SW03 

Metal 

Aluminum 

Calcium 

Iron 

Magnesium 

Potassium 

%D 

1.9 

0.4 

2.5 

0.4 

0.6 

Criteria 

%D<10 

• Post digestion spike was not performed. Based on the MS/MSD results, there 
were no matrix effect demonstrated for sodium in both soil and water matrixes. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP-AES analyses in this SDG. All calibration blanks 
were compliant. All method blanks were free of target metals at or above half of the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. The 
completeness for the ICP-AES metals portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

ICP/MS METALS 

General 

The ICP/MS portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
surface water MS/MSD pair. The samples were collected on May 23, 24, and 25, 2005 
and were analyzed for antimony, arsenic, barium, cadmium, chromium, cobalt, copper, 
lead, manganese, nickel, selenium, silver, thallium, vanadium, and zinc. 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method and 
the Work Plan. 

Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD sample. 
Samples MCS-Beale-S8 and MCS-Beale-SW03 were designated for MS/MSD analyses 
on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 
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The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exceptions: 

Sample ID Analyte Matrix MS %R MSD %R Criteria %R 
MCS-Beale-S8 Antimony 3.2 80-120 

Arsenic (81) 79 80 -120 
Cobalt (109) 152 80 -120 
Lead 77 (96) 80 - 120 

Nickel 79 (90) 80 -120 
Selenium 76 77 80 - 120 

( ) indicates the recovery met criteria. 

The non-compliant analytes were flagged "J" as estimated in the associated parent 
sample in accordance with the Work Plan. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate results. Sample MCS-Beale-S20 was collected as a field duplicate of sample 
MCS-Beale-SlO. MCS-Beale-SW06 was collected as a field duplicate of sample MCS-
Beale-SW02. 

All MS/MSD RPDs were within acceptance criteria except antimony in the soil pair 
of MS/MSD. "J" flag was already applied due to non-compliant %R in the MS/MSD 
analyses. 

All field duplicate RPDs were within acceptance criteria as follows: 

Metal 

Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

Cobalt 
Copper 
Lead 

Manganese 
Nickel 

Vanadium 

Zinc 

MCS-Beale-SlO 
(mg/kg) 

1.8 
65 

0.14 
0.13 
150 
25 
100 
10 

450 
54 
94 
42 

MCS-Beale-S20 
(mg/kg) 

2.1 
64 

0.17 
0.14 
150 
26 
100 
12 

560 
53 
100 
44 

RPD 

15.4 

1.6 
19.4 
7.4 
0.0 
3.9 
0.0 
18.2 
21.8 
1.9 
6.2 
4.7 

Criteria 

RPD < 70% 
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Metal 

Barium 
Cobalt 

Chromium 

Copper 
Manganese 

Nickel 

Lead 
Vanadium 

Zinc 

MCS-BeaIe-SW02 
(ug/L) 

38 
7.4 
11 
20 

410 
7.1 
2.3 
32 
180 

MCS-Beale-SW06 
(ug/L) 

53 
13 
20 
26 
560 
11 
2.7 
46 
140 

RPD 

33.0 

54.9 
58.1 
26.1 
30.9 
43.1 
16.0 
35.9 
25.0 

Criteria 

RPD < 40% 

The cobalt, chromium, and nickel results for samples CS-Beale-SW02 and CS-
Beale-SW06 were flagged "J" as estimated due to the variability demonstrated by the FD 
results. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All instrument tune criteria were met. 

• All initial calibration criteria were met. 

• All metals met criteria in the RL check standard. 

• All second source criteria were met. The ICV was prepared using a secondary 
source. 

• All CCV criteria were met. 

• All interference check (ICSA/ICSAB) criteria were met. 

• The dilution test was performed on sample MCS-Beale-S8 for the soil batch and 
on sample MCS-Beale-SW03 for the water batch. 

The dilution test for sample MCS-Beale-S8 was only applicable for barium, 
chromium, cobalt, copper, lead, nickel, vanadium, and zinc. All other metals were 
either non-detected or below the RL in the diluted run. 
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Sample ID 

MCS-Beale-S8 

Metal 

Barium 

Chromium 

Cobalt 

Copper 

Lead 

Nickel 

Vanadium 

Zinc 

%D 
4.1 

9.2 

11.1 

11.8 

3.2 

10.4 

5.7 

16.2 

Criteria 

%D<10 

%D of cobalt, copper, nickel, and zinc were non-compliant. 

The dilution test for sample MCS-Beale-SW03 was applicable for barium, 
chromium, cobalt, copper, manganese, and vanadium. All other metals were either 

cted or below the RL 
.Sample ID 

MCS-Beale-SW03 

in the dilutee 
Metal 

Barium 

Chromium 

Cobalt 

Copper 

Manganese 

Vanadium 

run. 
%D 

1.4 

1.9 
0.6 

0.9 

3.9 

1.7 

Criteria 

%D < 10 

• Lab performed post digestion spike addition test on sample MCS-Beale-S8 and 
MCS-Beale-SW03. All %Rs were within 75% - 125%. No flag is needed. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP/MS analyses in this SDG. All calibration blanks 
were compliant. Both method blanks were free of any target metals at or above half of the 
RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

MERCURY 

General 

The mercury portion of this SDG consisted of twenty-four (24) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; three (3) surface water samples, one (1) surface water FD, and one (1) 
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surface water MS/MSD pair. The samples were collected on May 23, 24, and 25, 2005 
and were analyzed for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7470A and 
7471 A. The samples were analyzed following the procedures outlined in the Work Plan. 
All samples were prepared and analyzed within the holding time required by the method 
and the Work Plan. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Beale-S8 and MCS-Beale-SW03 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS/MS/MSD 
recoveries were within acceptance criteria. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate mercury results. Sample MCS-Beale-S20 was collected as a field duplicate of 
sample MCS-Beale-SlO. MCS-Beale-SW06 was collected as a field duplicate of sample 
MCS-Beale-SW02. 

Both MS/MSD RPDs were within acceptance criteria. 

Mercury was below the RL in both parent and field duplicate water samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 

• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 

There were two method blanks (one for each matrix) and several calibration blanks 
associated with the mercury analyses in this SDG. All calibration blanks were compliant. 
Both method blanks were free of mercury at or above half of the RL. 
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Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH AND HARDNESS 

The pH portion of this SDG consisted of five (5) soil samples and the hardness 
portion of this SDG consisted of four (4) surface water samples. 

The pH determination was performed using USEPA SW846 Method 9045C and 
the hardness was determined with EPA Method 130.2. The samples were analyzed 
following the procedures outlined in the Work Plan. All samples were prepared and 
analyzed within the holding time required by the method for hardness. The holding time 
for pH determination is 24 hours, all pH determination for soil samples were done after 
the holding time was expired. All pH results were flagged with "J". 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS/LCSD 
samples and the MS/MSD samples for the hardness determination and from the pH 7 
standard buffer solution readings for the pH determination. Sample MCS-Beale-SW03 
was designated for MS/MSD analyses for the hardness on the COC. 

All LCS/LCSD and MS/MSD recoveries were within laboratory developed limits for 
hardness. The pH 7 standard buffer solution readings for pH determination were within 
laboratory control limits. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results, 
MS/MSD concentrations, field duplicate results, and laboratory duplicate results. MCS-
Beale-SW06 was collected as a field duplicate of sample MCS-Beale-SW02 for the 
hardness analysis. In addition, the laboratory ran a laboratory duplicate for pH using 
sample CS-Beale-S8. 

The LCS/LCSD and MS/MSD RPDs for hardness were within the control limits. The 
laboratory duplicate RPD for pH was within laboratory control limits. 

The %RPD of the hardness between parent/FD was 1.2%. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 
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• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method for the hardness. All pH data were flagged with 
"J" due to the hold time exceedance as noted above. 

• The pH meter was calibrated prior to the reading of the samples. 

• All calibration verification criteria for the pH meter were met. 

There was one method blank associated with the hardness analyses in this SDG. The 
method blank was free of calcium carbonate at or above one half the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All hardness and pH results for the samples in this SDG were considered usable. 
The completeness for the hardness and pH portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 

DATA USABILITY 

All calculations were spot checked for accuracy. All data in this SDG are usable 
and all DQO requirements were met. 
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% RPD for Parents and Field Duplicates: 

Parent Sample 
Field ID 
MCS-Beale-S10 

Parent Sample 
Field ID 
MCS-Beale-SW02 

Analytes 
As 
Ba 
Be 
Cd 
Co 
Cr 
Cu 
Mn 
Nl 
Pb 
V 
Zn 
Hg 
Al 
Ca 
Fe 
K 
Mg 
Hg 

Analytes 
Ba 
Co 
Cr 
Cu 
Mn 
Ni 
Pb 
V 
Zn 
Al 
Ca 
Fe 
K 
Mg 
Na 
Hardness 

Parent 
(mg/kg) 

1.8 
65 

0.17 
0.13 
25 
150 
100 
450 
54 
10 
94 
42 

0.062 
25000 
5400 

35000 
890 

14000 
0.062 

Parent 
(ug/L) 

38 
7.4 
11 
20 
410 
7.1 
2.3 
32 
180 

3100 
10000 
5200 
6700 
13000 
7100 

80 (mg/L) 

FD 
(mg/kg) 

2.1 
64 

0.14 
0.14 
26 
150 
100 
560 
53 
12 
100 
44 

0.065 
25000 
5800 

35000 
860 

13000 
0.065 
FD 

(Mg/L) 
53 
13 
20 
26 
560 
11 
2.7 
46 
140 

6700 
11000 
11000 
6800 
13000 
7100 

81 (mg/L) 

%RPD 
15.4 
1.6 

19.4 
7.4 
3.9 
0.0 
0.0 
21.8 
1.9 

18.2 
6.2 
4.7 
4.7 
0.0 
7.1 
0.0 
3.4 
7.4 
4.7 

%RPD 
33.0 
54.9 .. 
58.1 
26.1 
30.9 
43.1 
16.0 
35.9 
25.0 
73.5 /' 
9.5 

71.6 
1.5 
0.0 
0.0 
1.2 

Criteria 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 

Criteria 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD S 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 
RPD < 40% 

* Highlighted cells indicate RPD failures. 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP ELLIOTT 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil samples collected from 
Camp Elliott on September 1, 2005. Samples were logged in under the following Sample 
Delivery Group (SDG): 

D5I020296 

Soil samples were analyzed for explosives, metals, soil classification, and pH. Not 
all samples were analyzed for the parameters listed above. The table below details which 
parameters were requested for each sample. The field quality control (QC) samples 
collected in association with this SDG included one field duplicate (FD) and one matrix 
spike/matrix spike duplicate (MS/MSD) pair. The field QC samples were analyzed for 
the same parameters as the associated parent sample. 

All samples were collected by Parsons. All analyses were performed by STL-Denver 
or STL-Burlington following the procedures outlined in the Statement of Work and the 
Work Plan of Munition Constituents Sampling, Analysis and Evaluation at Formerly used 
Defense Sites project (Work Plan) which was issued by Parson in April 2005. Due to the 
dry condition of the site, there was no surface water available for sampling. The samples 
in this SDG were shipped to the laboratory in one cooler. The cooler was received by 
laboratory at temperature of 2.4°C which was within the 2-6° C range recommended by 
the Work Plan. 

SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID 

MCS-Elliot-SOl 
MCS-Elliot-S02 
MCS-Elliot-S03 
MCS-Elliot-S04 
MCS-Elliot-S05 
MCS-Elliot-S06 
MCS-Elliot-S07 
MCS-Elliot-S08 
MCS-Elliot-S09 
MCS-Elliot-SlO 
MCS-Elliot-Sll 
MCS-Elliot-S12 

Matrix 

S 
S 
S 
S 
S 
S 

s 
s 
s 
s 
s 
s 

Explosives 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Metals 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

pH & Soil 
Classification 

X 

X 

X 

X 

X 

Comments 

MS/MSD 
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Sample ID 

MCS-Elliot-S13 
MCS-Elliot-S14 
MCS-Elliot-S15 
MCS-Elliot-SBK 

Matrix 

S 
S 
S 
S 

Explosives 

X 
X 
X 
X 

Metals 

X 
X 
X 
X 

pH & Soil 
Classification 

Comments 

FDofS l l 
Background 

S = SOIL 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt forms, and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic data deliverable (EDD) software, 
Automatic Data Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at <l/2 reporting limit (RL), no 
corrective action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USACE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 

Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3 -dinitrobenzene 

LCS/MS/MSD Control 
Limits for Soil 

53-120 

70-114 

62-110 

69-110 

LCS/MS/MSD Control 
Limits for Water 

20-156 

55/141 

48-135 

62-127 
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Analyte 

Nitrobenzene 

Tetryl 

Nitroglycerin 

2,4,6-Trinitrotoluene 

4-Amino-2,6-dinitro toluene 

2-Amino-4,6-dinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

LCS/MS/MSD Control 
Limits for Soil 

71-111 

20-162 

43-124 

67-114 

72-122 

71-120 

67-112 

70-110 

73-111 

55-162 

72-112 

72-112 

LCS/MS/MSD Control 
Limits for Water 

22-129 

20-126 

19-126 

59-129 

57-132 

61-131 

58-130 

59-126 

20-123 

35-154 

20-134 

21-131 

For metals, the control limits are 80% -120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of eighteen (18) soil samples, 
including fifteen (15) environmental soil samples, one (1) soil FD, and one (1) soil 
MS/MSD pair. The samples were collected on September 1, 2005 and were analyzed for 
the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321 A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the method. 

The soil samples were analyzed in batch #5249414 under a single initial calibration 
(ICAL). 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate spikes 
(S). Sample MCS-Elhot-SOl was designated for MS/MSD analyses on the COC. 

All LCS and surrogate (S) spike recoveries were within the laboratory historically 
developed control limits except: 
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Sample 

LCS 

MC-Elliot-S04 

MC-Elliot-SlO 

MC-Elliot-Sll 

Analyte 

Nitrobenzene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

Nitrobenzene-d5 (S) 

Nitrobenzene-d5 (S) 

Nitrobenzene-d5 (S) 

% Recovery 

127 

117 

171 

113 

114 

135 

128 

118 

Control Limit (%R) 

7 1 - 1 1 1 

7 3 - 1 1 1 

5 5 - 1 6 2 

7 2 - 1 1 2 

7 2 - 1 1 2 

7 7 - 1 1 7 

7 7 - 1 1 7 

7 7 - 1 1 7 

All target compounds were non-detect for all associated field samples. Therefore, the 
high recoveries in the LCS and surrogate had no impact to the data quality. No flags were 
applied. 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Sample ID 
MCS-Elliot-SOl 

Analyte 
1,3,5-Trinitrobenzene 

Nitrobenzene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

MS %R 
111 

120 

193 

123 

120 

MSD %R 

(98) 

118 

(115) 

(109) 

(105) 

Criteria 
62-110 

71-111 

55 - 162 

72-112 , 

72-112 

( ) indicates the recovery met criteria. 

The results for all non-compliant compounds were non-detects and therefore flagged 
"UJ" in the sample MCS-Elliot-SOl. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Elliot-S15 was collected as a field duplicate of 
sample MCS-Elliot-Sll. 

All MS/MSD RPDs were within acceptance criteria except the %RPD for PETN was 
at 53%, exceeding the control limit of 40%. "J" flag was already applied to the parent 
sample due to the non-compliant %R of the MS analysis. 

No analytes were detected in any of the field duplicate samples or their associated 
parent samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 
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• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All secondary source verification criteria were met. 

• All initial and continuing calibration verification (CCV) criteria were met, 
except few compounds had high %R in the CCVs. with the exception of several 
analytes recovered high in one or more of the CCV samples. Because all non-
compliant recoveries were high, and none of the analytes were detected in the 
associated samples, data quality was not affected and no corrective action was 
deemed necessary. 

• MDL study for soils was conducted within 12 months of sample analyses. 

One method blank was associated with the explosives analyses in this SDG. The 
method blank was free of target explosives at or above one half of the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of eighteen (18) soil samples, including 
fifteen (15) environmental soil samples, one (1) soil FD, and one (1) soil MS/MSD pair. 
The samples were collected on September 1, 2005 and were analyzed for aluminum, 
calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
6010B. The samples in this SDG were analyzed following the procedures outlined in the 
Work Plan. All samples were prepared and analyzed within the holding time required by 
the method and the Work Plan. 

The ICP-AES metals analyses were performed in one analytical batch under one 
ICAL. 
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Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Sample MCS-Elliot-Sl was designated for MS/MSD 
analyses on the COC. 

All LCS recoveries were within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exception: 

Sample ID 
MCS-Elliot-SOl 

Metal 
Magnesium 

MS %R 
126 

MSD %R 
135 

Criteria 
80% - 120% 

The magnesium result in sample MCS-Elliot-SOl was flagged "J" as estimated due 
to the high bias demonstrated by the MS/MSD recoveries. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Elliot-Sl 5 was collected as a field duplicate of sample MCS-Elliot-Sl 1. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the method. 

• All initial calibration criteria were met. 

• All second source verification criteria were met. The initial calibration 
verification sample was prepared using a secondary source. 

• All continuing calibration verification criteria were met. 

• All interference check criteria were met. 
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• The RL check standard was compliant. 

A dilution test (DT) was performed on sample MCS-Elliot-SOl. The dilution test 
was non-applicable for potassium and sodium since the parent sample and/or the 
five fold diluted digestate had no potassium and sodium detected at method 
detection limit or reporting limit. Therefore, the dilution test was only applicable 
to aluminum, calcium, iron and magnesium. The DT met criteria for all applicable 

bllows: 
Sample ID 

MCS-Elliot-SOl 

Metal 

aluminum 

calcium 

Iron 

magnesium 

%D 
2.8 

3.0 

5.1 

3.3 

Criteria 

%D < 10 

• Post digestion spike was only required for potassium and sodium. However, lab 
did not perform this test. Based on the MS/MSD results of this SDG, no matrix 
effects were demonstrated for these two metals and no corrective action was 
deemed necessary. 

One method blank and several calibration blanks were analyzed in association with 
the ICP-AES analyses in this SDG. All calibration blanks were compliant. The method 
blank results were reviewed and the rules listed above in the "Evaluation Criteria" section 
of this report were applied. No additional corrective action was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. The 
completeness for the ICP-AES metals portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

ICP/MS METALS 

General 

The ICP/MS portion of this SDG consisted of eighteen (18) soil samples, including 
fifteen (15) environmental soil samples, one (1) soil FD, and one (1) soil MS/MSD pair. 
The samples were collected on September 1, 2005 and were analyzed for antimony, 
arsenic, barium, cadmium, chromium, cobalt, copper, lead, manganese, nickel, selenium, 
silver, thallium, vanadium, and zinc. 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the Work Plan. All 
samples were prepared and analyzed within the holding time required by the method and 
the Work Plan. 
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Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD sample. 
Sample MCS-EUiot-SOl was designated for MS/MSD analyses on the COC. 

All LCS recoveries were within acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exceptions: 

Parent Sample ID 
MCS-EUiot-SOl 

Analyte 
Antimony 

Chromium 

Copper 

Nickel 

Selenium 

MS %R 
3.7 

355 

380 

276 

63 

MSD %R 
2.5 

(86) 

76 

(86) 

76 

Criteria 
80 -120% 

80-120% 

80 - 120% 

80 - 120% 

80 - 120% 

( ) indicates the recovery met criteria. 

The non-compliant analytes were flagged "J" as estimated in the parent sample 
MCS-Elliot-SOl in accordance with the Work Plan. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Elliot-S15 was collected as a field duplicate of sample MCS-Elliot-Sl 1. 

All MS/MSD RPDs were within acceptance criteria except: 
Parent Sample ID 

MCS-EUiot-SOl 

Analyte 
Antimony 
Chromium 

Copper 
Nickel 

%RPD 
30 
65 
76 
69 

Criteria (%RPD) 
20 
20 
20 
20 

"J" flags were already applied to these non-compliant metals in the parent sample 
due to the non-compliant MS/MSD recoveries. 

All field duplicate RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 
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The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method. 

All instrument tune criteria were met. 

All initial calibration criteria were met. 

All metals met criteria in the RL check standard. 

All second source criteria were met. The ICV was prepared using a secondary 
source. 

All CCV criteria were met. 

All interference check (ICSA/ICSAB) criteria were met. 

The dilution test was performed on sample MCS-Elliot-SOl. 

The dilution test was not applicable for antimony, cadmium, cobalt, selenium, 
silver, or thallium because these metals were either non-detect or below the RL in 

run. 
Sample ID 

MCS-Elliot-SOl 

Metal 

Arsenic 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Lead 

Manganese 

Nickel 

Vanadium 

Zinc 

%D 
7.3 

0.1 

6.5 

1.1 

0.8 

7.2 

3.9 

6.0 

2.4 

1.0 
16.6 

Criteria 

%D<10 

• Post digestion spike recoveries were compliant for all metals including zinc and 
the ones which did not have an applicable dilution test performed. 

There was one method blank and several calibration blanks associated with the 
ICP/MS analyses in this SDG. All calibration blanks were compliant. The method blank 
results were reviewed and the rules listed above in the "Evaluation Criteria" section of 
this report were applied. No additional corrective action was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

PAGE 9 OF 12 

J:744205/LAB//DVR ELLIOT DOC 



MERCURY 

General 

The mercury portion of this SDG consisted of eighteen (18) soil samples, including 
fifteen (15) environmental soil samples, one (1) soil FD, and one (1) soil MS/MSD pair. 
The samples were collected on September 1, 2005 and were analyzed for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7471 A. The 
samples were analyzed following the procedures outlined in the Work Plan. All samples 
were prepared and analyzed within the holding time required by the method and the Work 
Plan. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS sample 
and the MS/MSD samples. Sample MCS-Elliot-SOl was designated for MS/MSD 
analyses on the COC. 

%Recovery for LCS, MS, and MSD were within acceptance criteria. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Elliot-S15 was collected as a field duplicate of sample MCS-Elliot-Sll. 

The MS/MSD RPD was within acceptance criteria. 

Mercury was below the RL in both parent and field duplicate samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method and the Work Plan. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 

• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 
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There was one method blank and several calibration blanks associated with the 
mercury analyses in this SDG. All calibration blanks were compliant. The method blank 
results were reviewed and the rules listed above in the "Evaluation Criteria" section of 
this report were applied. No additional corrective action was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH 

The pH portion of this SDG consisted of five (5) soil samples. 

The pH determination was performed using USEPA SW846 Method 9045C. The 
samples were analyzed following the procedures outlined in the Work Plan. The holding 
time for pH determination is 24 hours, all pH determination for soil samples were done 
after the holding time was expired. All pH results were flagged with "J". 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the pH 7 standard 
buffer solution. 

Both LCS and LCSD recoveries were within laboratory developed limits. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results and 
laboratory duplicate readings. Lab used a batch sample for laboratory duplicate pH 
measurements. 

Both LCS/LCSD and laboratory duplicate RPDs were within acceptance criteria. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; and 

• Evaluating holding times. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All pH data were flagged with "J" due to the 
hold time exceedance as noted above. 

• All initial calibration criteria for the pH meter were met. 

• All calibration verification criteria for the pH meter were met. 
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Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All pH results were considered usable. The completeness for the pH portion of this 
SDG is 100%, which meets the minimum acceptance criteria of 95%. 

SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 

DATA USABILITY 

All calculations were spot checked and verified. All data in this SDG are usable 
and all DQO requirements were met. 

%RPD for Parents and Field Duplicates 

Parent Sample Field 
ID 

MCS-EUiot-Sll 

Metals 

As 
Ba 
Be 
Cr 
Co 
Cu 
Pb 
Ni 
V 
Zn 
Mn 
Al 
Ca 
Fe 
Mg 
K 

Parent 
Cone. 

(mg/kg) 

5.1 
140 
0.51 
6.9 
3.6 
7.7 
19 
4 

20 
35 

560 
10000 
2800 
12000 
2700 
750 

F D C o n c . 
(mg/kg) 

5.2 
130 
0.51 
6.8 
3.5 
7.6 
18 
3.8 
20 
34 

460 
11000 
3100 
12000 
2900 
880 

R P D 

1.9 
7.4 
0.0 
1.5 
2.8 
1.3 
5.4 
5.1 
0.0 
2.9 
19.6 
9.5 
10.2 
0.0 
7.1 
16.0 

Cri ter ia 

RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
RPD < 70% 
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DATA VALIDATION SUMMARY REPORT 

for samples collected from 

FORMER CAMP MAXEY 

Data Validation by: Tammy Chang 

Parsons - Austin 

INTRODUCTION 

The following data validation summary report covers soil and water samples 
collected from Camp Maxey on May 26 and 27, 2005. Samples were logged in under the 
following Sample Delivery Group (SDG): 

A5E280186 

Soil samples were analyzed for explosives, metals, soil classification and pH. Water 
samples were analyzed for explosives, metals and hardness. Not all samples were 
analyzed for all the parameters listed above. The table below details the parameters that 
were requested for each sample. The field quality control (QC) samples collected in 
association with this SDG included two field duplicates and two matrix spike/matrix 
spike duplicate (MS/MSD) pairs. The field QC samples were analyzed for the same 
parameters as the associated parent samples. 

All samples were collected by Parsons. All analyses were performed by STL-Denver 
or STL-Burlington following the procedures outlined in the Statement of Work and the 
Work Plan of Munition Constituents Sampling, Analysis and Evaluation at Formerly 
Used Defense Sites project (Work Plan) issued in April 2005 by Parsons. The samples 
were shipped to STL-Denver in three coolers. The coolers were received by the laboratory 
at temperatures of 3.1°C, 2.0°C and 4.0°C, all of which were within the 2-6° C range 
recommended by the Work Plan. 

SAMPLE IDs AND REQUESTED PARAMETERS 

Sample ID 

MCS-Maxey-Sl 
MCS-Maxey-S2 
MCS-Maxey-S3 
MCS-Maxey-S4 
MCS-Maxey-S5 
MCS-Maxey-S6 
MCS-Maxey-S7 
MCS-Maxey-S8 
MCS-Maxey-S9 
MCS-Maxey-SlO 
MCS-Maxey-Sl 1 
MCS-Maxey-Sl 2 

Matrix 

S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

Explosives 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Metals 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

pH & Soil 
Classification 

X 

X 

X 

X 

Hardness Comments 

MS/MSD 
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Sample ID 

MCS-Maxey-S13 
MCS-Maxey-S14 
MCS-Maxey-S15 
MCS-Maxey-S20 
MCS-Maxey-
SW01 
MCS-Maxey-
SW02 
MCS-Maxey-
SW03 
MCS-Maxey-
SW04 
MCS-Maxey-
SWIO 

Matrix 

S 
S 

s 
s 
w 

w 

w 

w 

w 

Explosives 

X 
X 
X 
X 
X 

X 

X 

X 

X 

Metals 

X 
X 
X 
X 
X 

X 

X 

X 

X 

pH & Soil 
Classification 

X 

Hardness 

X 

X 

X 

X 

X 

Comments 

Background 
FDofS3 

MS/MSD 

FDofSWOl 

EVALUATION CRITERIA 

The data submitted by the laboratory has been reviewed and verified following the 
guidelines outlined in the Project Work Plan. Information reviewed in the data packages 
included sample results; field and laboratory quality control results; calibrations; case 
narratives; raw data; cooler receipt forms, and chain-of-custody (COC) forms. The 
analyses and findings presented in this report are based on the reviewed information, and 
whether guidelines in the Work Plan were met. 

Due to the flagging requirements of the electronic date deliverable (EDD) software, 
Automatic Date Review (ADR), the following rules were applied for flagging the data: 

1. If an analyte was detected in the method blank, the associated sample 
concentrations were examined. If the analyte was detected in a sample at a 
concentration similar to that found in the blank (five times the blank 
concentration for most analytes, or ten times the blank concentration for 
common laboratory contaminants), the reporting limit for that analyte was 
raised to the detected level and the result was flagged "U" for that particular 
sample. 

2. If an analyte was detected in the method blank at <l/2 reporting limit (RL), no 
corrective action was needed. 

3. If the parent sample concentration for any analyte was greater than five times 
the amount spiked for the MS/MSD analyses, the percent recovery was not 
evaluated and no flag was applied. 

Approval was also received from a United States Army Corps of Engineers 
(USACE) chemist for laboratory to use the historically developed control limits for the 
explosive analysis. See table below. 
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Analyte 

HMX 

RDX 

1,3,5-Trinitrobenzene 

1,3-dinitrobenzene 

Nitrobenzene 

Tetryl 

Nitroglycerin 

2,4,6-Trinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

2,4-Dinitrotoluene 

2,6-D initro toluene 

3-Nitrotoluene 

PETN 

2-Nitrotoluene 

4-Nitrotoluene 

LCS/MS/MSD Control 
Limits for Soil 

53-120 

70-114 

62-110 

69-110 

71-111 

20-162 

43-124 

67-114 

72-122 

71-120 

67-112 

70-110 

73-111 

55-162 

72-112 

72-112 

LCS/MS/MSD Control 
Limits for Water 

20-156 

55/141 

48-135 

62-127 

22-129 

20-126 

19-126 

59-129 

57-132 

61-131 

58-130 

59-126 

20-123 

35-154 

20-134 

21-131 

For metals, the control limits are 80% -120% for LCS, MS, and MSD. 

EXPLOSIVES 

General 

The explosives portion of this SDG consisted of twenty-five (25) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; four (4) surface water samples, one (1) surface FD, and one (1) surface 
water MS/MSD pair. The samples were collected on May 26 and 27, 2005 and were 
analyzed for the full list of explosives as specified in the Work Plan. 

The explosives analyses were performed according to the laboratory's modification 
of USEPA SW846 Method 8321 A. All samples in this SDG were analyzed following the 
procedures outlined in the laboratory Standard Operation Procedure (SOP). All samples 
were prepared and analyzed within the holding time required by the Work Plan. 

The explosives analyses were performed in two analytical batches. The soil samples 
were analyzed in batch # 5153141 under a single initial calibration (ICAL) and the water 
samples were analyzed in batch #5151139 under a separate ICAL. 

Accuracy 

Accuracy was evaluated using the percent recovery (%R) obtained from the 
laboratory control spike (LCS) samples, the MS/MSD samples, and the surrogate spikes. 
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Samples MCS-Maxey-Sl and MCS-Maxey-SW04 were designated for MS/MSD 
analyses on the COC. 

All LCS and surrogate spike recoveries were within the laboratory historically 
developed control limits. . 

All MS/MSD recoveries were within acceptance criteria, except for the following: 

Sample ID 
MCS-Maxey-Sl 

MCS-Maxey-SW04 

Analyte 
Nitrobenzene 

HMX 

PETN 

Tetryl 

1,3,5-
Trinitrobenzene 

2,4,6-
Trinitrobenzene 

Matrix 
S 

W 

w 
w 
w 

w 

MS %R 

(100) 

42 

137 

23 

64 

64 

MSD %R 

113 

43 

(117) 

17 

53 

57 

Criteria 

71-111 

76 -142 

49 - 129 

30-170 

67-118 

66-117 

( ) indicates the recovery met criteria. 

The results of all non-compliant compounds were flagged with "UJ" in the parent 
associated samples. 

Precision 

Precision was evaluated using the relative percent difference (RPD) obtained from 
the MS/MSD concentrations. Precision was further evaluated by comparing the field 
duplicate analyte results. Sample MCS-Maxey-S20 was collected as a field duplicate of 
sample MCS-Maxey-S3. MCS-Maxey-SWlO was collected as a field duplicate of 
sample MCS-Maxey-S WO 1. 

All MS/MSD RPDs were within acceptance criteria. 

No analytes were detected in any of the field duplicate samples or their associated 
parent samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the Work Plan. 

• All initial calibration criteria were met. 
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• All secondary source verification criteria were met. 

• All initial and continuing calibration verification criteria were met. 

• Method detection limit (MDL) studies for both waters and soils were conducted 
within 12 months of sample analyses. 

Two method blanks (one aqueous method blank and one solid method blank) were 
associated with this SDG, one for each analytical batch. Both method blanks were free of 
target explosives at or above one half the associated RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All explosives results for the samples in this SDG were considered usable. Thus, the 
completeness for the explosives portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

ICP-AES METALS 

General 

The ICP-AES portion of this SDG consisted of twenty-five (25) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; four (4) surface water samples, one (1) surface FD, and one (1) surface 
water MS/MSD pair. The samples were collected on May 26 and 27, 2005 and were 
analyzed for aluminum, calcium, iron, magnesium, potassium, and sodium. 

The ICP-AES metals analyses were performed using USEPA SW846 Method 
601 OB. The samples in this SDG were analyzed following the procedures outlined in the 
method and the Work Plan. All samples were prepared and analyzed within the holding 
time required by the method. 

The ICP-AES metals analyses were performed in two analytical batches (one for soil 
and one for water) under two separate ICALs. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Samples MCS-Maxey-Sl and MCS-Maxey-SW04 were 
designated for MS/MSD analyses on the COC. 

Two LCSs were analyzed, one for each matrix. All LCS recoveries were within 
acceptance criteria. 

The MS/MSD percent recoveries were not evaluated for metals that had a parent 
sample concentration greater than five times the amount spiked. All other metals met 
accuracy criteria in the MS/MSD samples, with the following exception: 

Sample ID 
MCS-Maxey-SW04 

Analyte 
Aluminum 

Matrix 
W 

MS %R 
122 

MSD %R 
(118) 

Criteria %R 
80 -120 

( ) indicates the recovery met criteria. 
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The aluminum result in sample MCS-Maxey-SW04 was flagged "J" as estimated due 
to the high bias demonstrated by the MS recovery. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Maxey-S20 was collected as a field duplicate of sample MCS-Maxey-S3. MCS-
Maxey-SWlO was collected as a field duplicate of sample MCS-Maxey-SWOl. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria as follows: 

Metal 

Aluminum 
Calcium 

Iron 
Magnesium 

MCS-Maxey-S3 
(mg/kg) 

2200 
60 

2500 
190 

MCS-Maxey-S20 
(mg/kg) 

1900 
99 

2200 
180 

RPD 
(%) 
14.6 
49.1 
12.8 
5.4 

Criteria 

RPD< 
70% 

Metal 

Calcium 
Iron 

Magnesium 
Potassium 

MCS-Maxey-
SWOl (ug/L) 

5900 
510 
1500 
3100 

MCS-Maxey-
SW10 (ug/L) 

5800 
510 
1500 
3000 

RPD 
(%) 
1.7 
0.0 
0.0 
3.3 

Criteria 

RPD < 40% 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. All samples were prepared and analyzed within 
the holding time required by the Work Plan. 

• All initial calibration criteria were met. 

• All second source verification criteria were met. The initial calibration 
verification samples were prepared using a secondary source. 

• All continuing calibration verification criteria were met. 

• All interference check criteria were met. 
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• All RL check standard criteria were met. 

• A dilution test (DT) was analyzed on sample MCS-Maxey-Sl and on a batch 
water sample unrelated to this SDG. For sample MCS-Maxey-Sl, DT was only 
applicable for iron and aluminum because all other metals were either non-detect 
or were below the RL in the diluted sample. The DT met criteria for all applicable 
metals as follows: 

Sample ID 

MCS-Maxey-Sl 

Metal 

Iron 

Aluminum 

%D 

0.8 

0.9 

Criteria 

%D<10 

• A post digestion spike (PDS) was not performed. Since both the soil and water 
MS/MSD recoveries were compliant for all metals except aluminum in water 
sample, no matrix effects were demonstrated for all other metals and no corrective 
action was deemed necessary. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP-AES analyses in this SDG. All calibration 
blanks were compliant with the criteria specified in the Work Plan. All method 
blanks were free of target metals at or above half RL except that iron and calcium in 
the soil batch were detected at 7.6 mg/kg and 12 mg/kg, respectively. Rule for 
method blank related issues under the Evaluation Criteria of this report was applied to 
associated iron and calcium data. No other flags were applied. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP-AES metals results for the samples in this SDG were considered usable. The 
completeness for the ICP metals portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

ICP/MS METALS 

General 

The ICP/MS portion of this SDG consisted of twenty-five (25) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; four (4) surface water samples, one (1) surface FD, and one (1) surface 
water MS/MSD pair. The samples were collected on May 26 and 27, 2005 and were 
analyzed for antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead, 
manganese, nickel, selenium, silver, thallium, vanadium, and zinc. 

The ICP/MS metals analyses were performed using USEPA SW846 Method 6020. 
The samples were analyzed following the procedures outlined in the .Work Plan. All 
samples were prepared and analyzed within the holding time required by the Work Plan. 
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Accuracy 

Accuracy was evaluated using the %R obtained from the LCS and MS/MSD sample. 
Sample MCS-Maxey-Sl and MCS-Maxey-SW04 were designated for MS/MSD analyses 
on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS recoveries were 
within acceptance criteria. 

All MS/MSD recoveries were within acceptance criteria 
Sample ID 

MCS-Maxey-Sl 
Analyte 

Antimony 

Barium 

Chromium 

Copper 

Matrix 
S 

S 

s 
s 

MS %R 
14 

(98) 

132 

(104) 

except: 
MSD %R 

13 

137 

(111) 

149 

Criteria %R 
80-120 

80 -120 

80-120 

80 -120 
( ) indicates the recovery met criteria. 

The non-compliant analytes were flagged "J" as estimated in the associated parent 
sample in accordance with the Work Plan. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Maxey-S20 was collected as a field duplicate of sample MCS-Maxey-S3. MCS-
Maxey-SWlO was collected as a field duplicate of sample MCS-Maxey-SWOl. 

All MS/MSD RPDs were within acceptance criteria. 

All field duplicate RPDs were within acceptance criteria as follows: 

Metal 

Barium 
Chromium 

Cobalt 
Copper 
Lead 

Manganese 
Nickel 

Vanadium 

Zinc 

MCS-Maxey-S3 
(mg/kg) 

19 
3.1 
1.1 

0.98 
4.4 
27 
1.4 
4.9 
5.0 

MCS-Maxey-S20 
(mg/kg) 

25 
3.3 
1.2 

0.95 
3.8 
43 
1.5 
4.9 
5.0 

RPD 
(%) 
27.3 
6.2 
8.7 
3.1 
14.6 
45.7 
6.9 
0.0 
0.0 

Criteria 

RPD< 
70% 

Metal 

Barium 
Manganese 

MCS-Maxey-
SWOl (ug/L) 

35 
65 

MCS-Maxey-
SW10 (ug/L) 

34 
64 

RPD 
(%) 
2.9 
1.6 

Criteria 

RPD < 40% 
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Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method. 

• All instrument tune criteria were met. 

• All initial calibration criteria were met. 

• All metals met criteria in the RL check standard. 

• All second source criteria were met. The ICV was prepared using a secondary 
source. 

• All CCV criteria were met. 

• All interference check (ICSA/ICSAB) criteria were met. 

• The dilution test was performed on sample MCS-Maxsy-Sl for the soil batch and 
a batch sample from another client for the water batch. All %Ds were compliant 
with the criterion specified in the Work Plan. 

• No post digestion spike was required. 

Two method blanks, one for each matrix, and several calibration blanks were 
analyzed in association with the ICP/MS analyses in this SDG. All calibration blanks 
were compliant with the criterion specified in the Work Plan. All method blanks were 
free of any target metals at or above half RL except that zinc was detected at 0.73 mg/kg 
in the method blank of the soil batch. Rule for method blank related issues under the 
Evaluation Criteria was applied. No flag was needed. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All ICP/MS results for the samples in this SDG were considered usable. Therefore, 
the completeness for the ICP/MS portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 
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MERCURY 

General 

The mercury portion of this SDG consisted of twenty-five (25) samples, including 
fifteen (15) environmental soil samples, one (1) soil field duplicate (FD), and one (1) soil 
MS/MSD pair; four (4) surface water samples, one (1) surface FD, and one (1) surface 
water MS/MSD pair. The samples were collected on May 26 and 27, 2005 and were 
analyzed for mercury. 

The mercury analyses were performed using USEPA SW846 Method 7470A and 
7471 A. The samples were analyzed following the procedures outlined in the Work Plan. 
All samples were prepared and analyzed within the holding time required by the Work 
Plan. 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS samples 
and the MS/MSD samples. Sample MCS-Maxey-Sl and MCS-Maxey-SW04 were 
designated for MS/MSD analyses on the COC. 

Two LCS samples were analyzed, one for each matrix. All LCS/MS/MSD 
recoveries were within acceptance criteria. 

Precision 

Precision was evaluated using the RPD obtained from the MS/MSD concentrations. 
Precision was further evaluated by comparing the field duplicate analyte results. Sample 
MCS-Maxey-S20 was collected as a field duplicate of sample MCS-Maxey-S3. MCS-
Maxey-SWlO was collected as a field duplicate of sample MCS-Maxey-SWOl. 

Both MS/MSD RPDs were within acceptance criteria. Mercury results were below 
the RL in both sets of parent and field duplicate samples. 

Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method. 

• All initial calibration criteria were met. 

• All calibration verification criteria were met. 
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• All second source verification criteria were met. The ICV sample was prepared 
using a secondary source. 

There were two method blanks (one for each matrix) and several calibration blanks 
associated with the mercury analyses in this SDG. All calibration blanks were compliant 
with the criterion specified in the Work Plan. The method blank results were reviewed 
and the rules listed above in the "Evaluation Criteria" section of this report were applied. 
No corrective action was necessary. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All mercury results for the samples in this SDG were considered usable. The 
completeness for the mercury portion of this SDG is 100%, which meets the minimum 
acceptance criteria of 95%. 

pH AND HARDNESS 

The pH portion of this SDG consisted of five (5) soil samples and the hardness 
portion of this SDG consisted of five (5) surface water samples. 

The pH determination was performed using USEPA SW846 Method 9045C and 
the hardness was determined with EPA Method 130.2. The samples were analyzed 
following the procedures outlined in the Work Plan. All samples were prepared and 
analyzed within the holding time required by the Work Plan. The holding time for pH 
determination is 24 hours, all pH determination for soil samples were done after the 
holding time was expired. All pH results were flagged with "J". 

Accuracy 

Accuracy was evaluated using the percent recovery obtained from the LCS/LCSD 
samples and the MS/MSD samples for the hardness determination and from the pH 7 
standard buffer solution for the pH determination. Sample MCS-Maxey-SW04 was 
designated for MS/MSD analyses for the hardness on the COC. 

All LCS/LCSD/MS/MSD recoveries were within laboratory developed limits for 
hardness. The LCS and LCSD readings for pH determination were within laboratory 
control limits. 

Precision 

Precision was evaluated using the RPD obtained from the LCS/LCSD results, 
MS/MSD results, field duplicate results, and laboratory duplicate results. MCS-Maxey-
SW10 was collected as a field duplicate of sample MCS-Maxey-SWOl. In addition, the 
laboratory ran a batch analytical duplicate (or laboratory duplicate) for pH using a sample 
from a different client. 

The LCS/LCSD, MS/MSD and parent/FD RPDs for the hardness were within the 
control limits. The lab duplicate RPD for pH were within acceptance criteria. 
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Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents actual site conditions. Representativeness has been evaluated by: 

• Comparing the COC procedures to those described in the Work Plan; 

• Comparing actual analytical procedures to those described in the Work Plan; 

• Evaluating preservation and holding times; and 

• Examining laboratory blanks for cross contamination of samples during analysis. 

The samples in this SDG were analyzed following the COC and the analytical 
procedures described in the Work Plan. The samples were prepared and analyzed within 
the holding times required by the method for the hardness. All pH data were flagged with 
"J" due to the holding time exceedance as noted above. 

• All initial calibration criteria for the pH meter were met. 

• All calibration verification criteria for the pH meter were met. 

There was one method blank associated with the hardness analyses in this SDG. The 
method blank was free of calcium carbonate at or above one half the RL. 

Completeness 

Completeness has been evaluated by comparing the total number of samples 
collected with the total number of samples with valid analytical data. 

All hardness and pH results for the samples in this SDG were considered usable. 
The completeness for the hardness and pH portion of this SDG is 100%, which meets the 
minimum acceptance criteria of 95%. 

SOIL CLASSIFICATION 

Five soil samples were shipped to STL-Burlington from STL-Denver. The chain-
of-custody was prepared properly. Samples were analyzed for particle size by ASTM 
D422 and for Atterberg limits by ASTM D4318. Using the results of the particle size and 
Atterberg limit determinations, each sample was classified according to the unified 
classification system by ASTM D2487. 

DATA USABILITY 

All calculations were spot checked and verified. All data in this SDG are usable 
and all DQO requirements were met. 
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Parent Sample Field 
ID 
MCS-Maxey-S3 

MCS-Maxey-SWOl 

%RPD for 

Analyte 

Al 
Ca 
Fe 
Mg 
Ba 
Cr 
Co 
Cu 
Pb 
Mn 
Ni. 
V 
Zn 

Ca 
Fe 
Mg 
K 
Ba 
Mn 
Hardness 

parents and field duplical 

Parent Cone, 
(mg/kg) 

2200 
60 

2500 
190 
19 
3.1 
1.1 

0.98 
4.4 
27 
1.4 
4.9 
5 

Parent Cone. 
(Hg/L) 

5900 
510 
1500 
3100 

35 
65 

22 (mg/kg) 

FD Cone, 
(mg/kg) 

1900 
99 

2200 
180 
25 
3.3 
1.2 

0.95 
3.8 
43 
1.5 
4.9 
5 

FD Cone. 
(ug/L) 

5800 
510 
1500 
3000 
34 
64 

23 (mg/kg) 

es: 

RPD 
(%) 

14.6 
49.1 
12.8 
5.4 
27.3 
6.2 
8.7 
3.1 
14.6 
45.7 
6.9 
0.0 
0.0 

RPD 

(%) 

1.7 
0.0 
0.0 
3.3 
2.9 
1.6 
4.4 

Criteria 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 
70% 

Criteria 
40% 
40% 
40% 
40% 
40% 
40% 
40% 
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APPENDIX C 
ANALYTICAL DATA 





APPENDIX D 
CHEMICAL DATA FINAL REPORT 



Chemical Data Final Report 

For 

Munitions Constituents Sampling, Analysis, and Evaluation 

Of 

Formerly Used Defense Sites 

(Former Southwestern Proving Ground) 

1. Summary of project scope and description 
The purpose of this project is to collect sample, analyze, and evaluate soil, surface 
water and groundwater samples from former Southwestern Proving Ground 
(SWPG) to characterize the presence and concentrations of munitions 
constituents. 

2. Summary of any deviation from the design chemical parameter measurement 
specifications 
All required parameters listed in the Work Plan were performed by Severn Trent 
Laboratories (STL), Denver and Burlington. The QA split samples were shipped 
to Environmental Chemical Branch Laboratories (ECBL) on June 22, 2005. 
Reports from ECBL are not available at this time. 

3. Summary of chemical parameter measurements performed as contingent 
measurements 
Field analyses included conductivity, temperature, and pH measurement for all 
water samples. Laboratory analyses included explosives, metals, pH (for soil 
only), soil classification, and hardness (for surface water only). Groundwater 
samples were analyzed for explosives only. 

4. Summary discussion of resulting data including achieving data reporting 
requirements 
No major quality control (QC) issues associated with the field and available 
laboratory data for this site were found. All available data are usable. 

5. Summary of achieving project-specific DQOs 
All samples were collected according to the Work Plan with one extra 
groundwater sample collected. The extra groundwater was collected from an old 
hand dug well (OHDW) upon the request of Mr. Max Frauenthal (USACE-
District POC) and concurred by Ms. Deborah Walker (USACESCH Project 
Technical Manager). See the three Daily Quality Control Reports (DQCRs) of this 
site. 
The field completeness is 100% and the laboratory completeness based on the 
available data package is also 100%. Both met the 95% goals. 



Data presentation and evaluation 
Refer to the data summary tables and data validation report (DVR) for all data 
generated by STL. 

Internal QC data summary 
Refer to the DVR 

Summary of data qualifiers applied and degree of impact 
Refer to the DVR and data summary tables 

Summary of field and laboratory oversight activities 
Parsons field crew encountered technical problems with the GPS unit used on site. 
With assistance from office staff, problems were solved and sample collection 
was completed. 
Parsons project chemist reviewed the three DQCRs, field notebook, and 
laboratory data package generated by STL and concluded that there were no QC 
problems associated with the field and analytical data presented in the Munitions 
Constituents Sampling, Analyses, and Evaluation Report, Six FUDS. 
Ms. Deborah Walker was on-site for a field audit during the entire sampling 
event. Draft Field Oversight Report was received on July 21, 2005 via email. 

Comparison of results to project-specific numeric criteria 
Refer to data summary tables 

Conclusions and recommendations 
Refer to the Munitions Constituents Sampling, Analyses, and Evaluation Report, 
Six FUDS 



Chemical Data Final Report 

For 

Munitions Constituents Sampling, Analysis, and Evaluation 

Of 

Formerly Used Defense Sites 

(Former Camp Butner) 

1. Summary of project scope and description 
The purpose of this project is to collect, sample, analyze, and evaluate soil and 
surface water samples from former Camp Butner to characterize the presence and 
concentrations of munitions constituents. In addition, soil samples were collected 
for perchlorate analysis upon client's request. 

2. Summary of any deviation from the design chemical parameter measurement 
specifications 
All required parameters listed in the Work Plan were performed by Severn Trent 
Laboratories (STL), Denver and Burlington. The QA split samples were shipped 
to Environmental Chemical Branch Laboratories (ECBL) on July 27, 2005. 
Perchlorate analyses were performed by ECBL and the QA split samples were 
forwarded to STL Denver by ECBL. Reports from ECBL are not available at this 
time. 

3. Summary of chemical parameter measurements performed as contingent 
measurements 
Field analyses included conductivity, temperature, and pH measurement for water 
samples. Laboratory analyses included explosives, metals, pH (for soil only), soil 
classification, and hardness (for water only). In additional, soil samples were 
analyzed for perchlorate. 

4. Summary discussion of resulting data including achieving data reporting 
requirements 
No major quality control (QC) issues associated with the field and available 
laboratory data for this site were found. All available data are usable. 

5. Summary of achieving project-specific DQOs 
All of the local water bodies Parsons field crew had visited were not accessible 
due to the thick ground cover or lack of the right-of-entries for those properties. 
Only three surface water samples were collected which deviated from the four 
listed in the Work Plan. See the two Daily Quality Control Reports (DQCRs) of 
this site. 



The field completeness is 96% due to the short of one surface water sample, but 
still met the 95% goal. The laboratory completeness is 100% based on the 
available lab reports. 

Data evaluation 
Refer to the data summary tables and data validation report (DVR) for all data 
generated by STL. 

Internal QC summary 
Refer to the DVR 

Summary of data qualifiers applied 
Refer to the DVR and data summary tables 

Summary of field and laboratory oversight activities 
Parsons project chemist reviewed the two DQCRs, field notebook, and laboratory 
data package generated by STL and concluded that there were no QC problems 
associated with the field and analytical data presented in the Munitions 
Constituents Sampling, Analyses, and Evaluation Report, Six FUDS. 
CRRL collected samples with different method during this sampling event. 
Results of those samples are not available for review. 

Comparison of results to project-specific numeric criteria 
Refer to data summary tables 

Conclusions and recommendations 
Refer to the Munitions Constituents Sampling, Analyses, and Evaluation Report, 
Six FUDS 



Chemical Data Final Report 

For 

Munitions Constituents Sampling, Analysis, and Evaluation 

Of 

Formerly Used Defense Sites 

(Former Conway Bombing & Gunnery Range) 

1. Summary of project scope and description 
The purpose of this project is to collect sample, analyze, and evaluate soil and 
surface water samples from former Conway Bombing & Gunnery Range (BGR) 
to characterize the presence and concentrations of munitions constituents. 

2. Summary of any deviation from the design chemical parameter measurement 
specifications 
All required parameters listed in the Work Plan were performed by Severn Trent 
Laboratories (STL), Denver and Burlington. The QA split samples were shipped 
to Environmental Chemical Branch Laboratories (ECBL) on August 30,2005. 
Reports from ECBL are not available at this time. 

3. Summary of chemical parameter measurements performed as contingent 
measurements 
Field analyses included conductivity, temperature, and pH measurement for water 
samples. Laboratory analyses included explosives, metals, pH (for soil only), soil 
classification, and hardness (for water only). 

4. Summary discussion of resulting data including achieving data reporting 
requirements 
No major quality control (QC) issues associated with the field and available 
laboratory data for this site were found. All available data are usable. 

5. Summary of achieving project-specific DQOs 
All samples were collected according to the Work Plan with one extra surface 
sample collected. The extra surface water was from a large bomb crater where soil 
sample SI3 was collected. See the two Daily Quality Control Reports (DQCRs) 
of this site. 
The field completeness is 100% and the laboratory completeness based on the 
available data package is also 100%. Both met the 95% goals. 

6. Data presentation and evaluation 
Refer to the data summary tables and data validation report (DVR) for all data 
generated by STL. 



Internal QC data summary 
Refer to the DVR 

Summary of data qualifiers applied and degree of impact 
Refer to the DVR and data summary tables 

Summary of field and laboratory oversight activities 
Parsons project chemist reviewed the two DQCRs, field notebook, and laboratory 
data package generated by STL and concluded that there were no QC problems 
associated with the field and analytical data presented in the Munitions 
Constituents Sampling, Analyses, and Evaluation Report, Six FUDS. 

Comparison of results to project-specific numeric criteria 
Refer to data summary tables 

Conclusions and recommendations 
Refer to the Munitions Constituents Sampling, Analyses, and Evaluation Report, 
Six FUDS 



Chemical Data Final Report 

For 

Munitions Constituents Sampling, Analysis, and Evaluation 

Of 

Formerly Used Defense Sites 

(Former Camp Beale) 

1. Summary of project scope and description 
The purpose of this project is to collect sample, analyze, and evaluate soil and 
surface water samples from former Camp Beale to characterize the presence and 
concentrations of munitions constituents. 

2. Summary of any deviation from the design chemical parameter measurement 
specifications 
All required parameters listed in the Work Plan were performed by Severn Trent 
Laboratories (STL), Denver and Burlington. The QA split samples were shipped 
to Environmental Chemical Branch Laboratories (ECBL) on May 25, 2005. 
Reports from ECBL are not available at this time. 

3. Summary of chemical parameter measurements performed as contingent 
measurements 
Field analyses included conductivity, temperature, and pH measurement for water 
samples. Laboratory analyses included explosives, metals, pH (for soil only), soil 
classification, and hardness (for water only). 

4. Summary discussion of resulting data including achieving data reporting 
requirements 
No major quality control (QC) issues associated with the field and available 
laboratory data for this site were found. All available data are usable. 

5. Summary of achieving project-specific DQOs 
Surface water field samples were collected from three locations instead of four 
locations as specified in the Work Plan due to the dry condition of the Stanford 
OB/OD site at Camp Beale. All other samples were collected according to the 
Work Plan. See the three Daily Quality Control Reports (DQCRs) of this site. 
The field completeness is 96% due to the short of one surface water sample, but 
still met the 95% goal. The laboratory completeness is 100% based on the 
available lab reports. 

6. Data presentation and evaluation 
Refer to the data summary tables and data validation report (DVR) for all data 
generated by STL. 



Internal QC data summary 
Refer to the DVR 

Summary of data qualifiers applied and degree of impact 
Refer to the DVR and data summary tables 

Summary of field and laboratory oversight activities 
The coolers shipped to two laboratories, STL Denver and ECBL, were switched. 
Parsons project chemist made arrangements with both laboratories and all coolers 
were ended up with correct laboratories on May 27, 2005 with compliant cooler 
temperatures. Parsons Project Manager reported this incident to the Technical 
Manager of US ACE Huntsville Center on May 27, 2005 
Parsons project chemist reviewed the three DQCRs, field notebook, and 
laboratory data package generated by STL and concluded that there were no QC 
problems associated with the field and analytical data presented in the Munitions 
Constituents Sampling, Analyses, and Evaluation Report, Six FUDS. 

Comparison of results to project-specific numeric criteria 
Refer to data summary tables 

Conclusions and recommendations 
Refer to the Munitions Constituents Sampling, Analyses, and Evaluation Report, 
Six FUDS 



Chemical Data Final Report 

For 

Munitions Constituents Sampling, Analysis, and Evaluation 

Of 

Formerly Used Defense Sites 

(Former Camp Elliott) 

1. Summary of project scope and description 
The purpose of this project is to collect sample, analyze, and evaluate soil samples 
from former Camp Elliott to characterize the presence and concentrations of 
munitions constituents. 

2. Summary of any deviation from the design chemical parameter measurement 
specifications 
All required parameters for soil samples listed in the Work Plan were performed 
by Severn Trent Laboratories (STL), Denver and Burlington. The QA split sample 
was shipped to Environmental Chemical Branch Laboratories (ECBL) on 
September 1st, 2005. Reports from ECBL are not available at this time. 

3. Summary of chemical parameter measurements performed as contingent 
measurements 
No field analyses were performed due to the lack of surface water on site. 
Laboratory analyses included explosives, metals, pH, and soil classification for 
soil samples. 

4. Summary discussion of resulting data including achieving data reporting 
requirements 
No major quality control (QC) issues associated with the field and available 
laboratory data for this site were found. All available data are usable. 

5. Summary of achieving project-specific DQOs 
No surface water samples were collected during the sampling effort because there 
was no surface water in the immediate vicinity of the area. One extra soil sample 
was collected and the remaining samples were collected according to the Work Plan. 
See the Daily Quality Control Reports (DQCR) of this site. 

The field completeness is 74% due to the lack of surface water in the area. Based 
on available data packages, the laboratory completeness is 100% which met the 
95% goals. 

6. Data presentation and evaluation 



Refer to the data summary tables and data validation report (DVR) for all data 
generated by STL. 

Internal QC data summary 
Refer to the DVR 

Summary of data qualifiers applied and degree of impact 
Refer to the DVR and data summary tables 

Summary of field and laboratory oversight activities 
Parsons project chemist reviewed the DQCR, field notebook, and laboratory data 
package generated by STL and concluded that there were no QC problems 
associated with the analytical data presented in the Munitions Constituents 
Sampling, Analyses, and Evaluation Report, Six FUDS. 

Comparison of results to project-specific numeric criteria 
Refer to data summary tables 

Conclusions and recommendations 
Refer to the Munitions Constituents Sampling, Analyses, and Evaluation Report, 
Six FUDS 



Chemical Data Final Report 

For 

Munitions Constituents Sampling, Analysis, and Evaluation 

Of 

Formerly Used Defense Sites 

(Former Camp Maxey) 

1. Summary of project scope and description 
The purpose of this project is to collect sample, analyze, and evaluate soil and 
surface water samples from former Camp Maxey to characterize the presence and 
concentrations of munitions constituents. 

2. Summary of any deviation from the design chemical parameter measurement 
specifications 
All required parameters listed in the Work Plan were performed by Severn Trent 
Laboratories (STL), Denver and Burlington. The QA split samples were shipped 
to Environmental Chemical Branch Laboratories (ECBL) on May 27, 2005. 
Reports from ECBL are not available at this time. 

3. Summary of chemical parameter measurements performed as contingent 
measurements 
Field analyses included conductivity, temperature, and pH measurement for water 
samples. Laboratory analyses included explosives, metals, pH (for soil only), soil 
classification, and hardness (for water only). 

4. Summary discussion of resulting data including achieving data reporting 
requirements 
No major quality control (QC) issues associated with the field and available 
laboratory data for this site were found. All available data are usable. 

5. Summary of achieving project-specific DQOs 
All samples were collected according to the Work Plan. See the two Daily Quality 
Control Reports (DQCRs) of this site. 

The field completeness is 100% and the laboratory completeness based on the 
available data package is also 100%. Both met the 95% goals. 

6. Data presentation and evaluation 
Refer to the data summary tables and data validation report (DVR) for all data 
generated by STL. 

7. Internal QC data summary 



Refer to the DVR 

Summary of data qualifiers applied and degree of impact 
Refer to the DVR and data summary tables 

Summary of field and laboratory oversight activities 
Parsons project chemist reviewed the two DQCRs, field notebook, and laboratory 
data package generated by STL and concluded that there were no QC problems 
associated with the field and analytical data presented in the Munitions 
Constituents Sampling, Analyses, and Evaluation Report, Six FUDS. 

Comparison of results to project-specific numeric criteria 
Refer to data summary tables 

Conclusions and recommendations 
Refer to the Munitions Constituents Sampling, Analyses, and Evaluation Report, 
Six FUDS 
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CHEMICAL QUALITY ASSURANCE REPORT 
FUDS MC STUDY 
Prepared by Deborah Walker 
9 July 2006 
Page l o f 8 

General Remarks: 

Each QA data package included results for explosives (SW8330), nitroglycerine (NG) and 
pentaerythritol tetranitrate (PETN) (SW8330M), metals (SW6010B), hardness (EPA 2340B), and 
soil pH (EPA 150.1). 

Explosives 

Compound Lists - QA laboratory included 3,5-dinitroaniline in their SW8330 list for some 
sample groups, which the primary laboratory did not. No detects were found for this compound. 
QA laboratory did not include NG and PETN for all sample groups. 

Surrogate - QA laboratory used 3,4-dinitrotoluene for both SW8330 and SW8330M 

Soil Water 
SW8330 criteria 71-122% 68-127% 
SW8330M criteria 64-107% 64-107% 

Metals 

SoilpH and Hardness 

Soil pH data and hardness data were provided with no QC data. No review was conducted. 
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Former Southwestern Proving Ground 

General 

a. Split results - Soil split results all had reasonable RPDs. Surface water splits had three metals 
that had RPDs greater than 50%, however each of these had one or more results that were 
estimated quantitations. Groundwater splits were all ND. 

b. Chain of custody - No problems were noted with shipment. 

Explosives, PETN, and NG -

a. Holding Times - All samples analyzed within holding times. 

b. Blank - No analytes were detected in the method blanks. 

c. Surrogates - All samples and QC results were within criteria. 

d. Laboratory Matrix Duplicate - All results were non-detect, so RPDs were not calculated. 

e. Laboratory Control Sample - Soil LCS recoveries were low for nitrobenzene (46 vs. 69-
107%) and 2,6-dinitrotoluene (64 vs. 70-109%). Soil sample was ND; it should be flagged UJ 
for these analytes. No data were provided for PETN and NG. LCS recovery was above 
criteria for aqueous LCS for HMX (120 vs. 77-116%). Aqueous samples associated with this 
batch were ND, no flag applied. 

f. Matrix Spike/Matrix Spike Duplicate - Soil MS/MSD not performed for this sample. 
Aqueous MSD was not performed due to insufficient sample volume. Aqueous MS was 
performed on a non-project sample. MS result was above criteria for RDX, but since matrix 
wasn't from project and project result was ND, no flag applied. 

Metals — 

a. Blank - The water blank had no detections. The soil method blank contained the following 
analytes/concentrations: 

Analyte Concentration Flag Concentrations Samples affected 
Cadmium O.lJmg/kg <0.5 mg/kg none 
Lead 0.5 J mg/kg < 2.5 mg/kg none 

b. Laboratory Matrix Duplicate - All RPDs calculated were within control limits. Not 
performed on project samples. 

c. Laboratory Control Sample - All LCS recoveries were within limits for soil LCS and 
aqueous LCS. 

d. Matrix Spike/Matrix Spike Duplicate - Soil MS/MSD was performed on a non-project 
sample. Antimony, barium, and potassium were outside of criteria, but since matrix wasn't 
from project, no flags applied. Aqueous MS/MSD was performed on a non-project sample, 
but no analytes were outside of criteria. 
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Former Camp Maxev 

General 

a. Split results - Soil split results for four metals had RPDs greater than 50. For two of those, 
one or both results were estimated quantitations. There is no obvious explanation for the 
remaining two metals, which could mean inadequate sample homogenization, but does not 
rule out other explanations. Surface water splits had three metals that had RPDs greater than 
50%. For two of those, one or both results were estimated quantiation. There is no obvious 
explanation for the remaining metal. 

b. Chain of custody - No seals were placed on the outside of cooler. 

c. Surface water sample was to be analyzed for hardness. Hardness data was not provided. 

Explosives, PETN, and NG -

a. Holding Times - All samples analyzed within holding times. 

b. Blank - No analytes were detected in the method blanks. 

c. Surrogates - All samples and QC results were within criteria. 

d. Laboratory Matrix Duplicate - All results were non-detect, so RPDs were not calculated. 

e. Laboratory Control Sample - All LCS recoveries were within limits for soil LCS. Aqueous 
LCS was not spiked for PETN and NG due to an error. LCS recovery was below criteria for 
aqueous LCS for 2-A-4,6-DNT (61% vs. 67-115%). Aqueous samples associated with this 
batch should be flagged UJ. 

f. Matrix Spike/Matrix Spike Duplicate - Nitrobenzene soil MS and MSD were slightly below 
criteria (66 for each vs. 69-107). Since soil LCS recoveries were within limits for this 
compound, flag parent sample only UJ. Aqueous MSD was not performed due to insufficient 
sample volume. Aqueous MS was not spiked for PETN and NG due to an error. MS results 
were below criteria for 1,3,5-TNB (77 vs. 79-119%), TNT (62 vs. 69-116%), 4A-2,6-DNT 
(66 vs. 68-115%), 2A-4,6-DNT (59 vs. 67-115%). Since soil LCS recoveries were within 
limits for these compounds, flag parent sample only UJ. MS result was above criteria for 2-
NT (240 vs. 57-110%). Result was ND, so no flag applied. 

Metals — 

a. Metals QA data for this batch was provided with minimal QC data. Review of the data was 
limited to method blanks and LCSs. Matrix spikes were evidently not performed. 

b. Blank - The soil method blank contained the following analytes/concentrations: 

Analyte Concentration Flag Concentrations Samples affected 
Copper 0.130 mg/kg <0.65mg/kg MCS-MAXEY-S-3-QA 
Lead 0.800 mg/kg < 4.00 mg/kg none 
Iron 3.75 mg/kg < 18.8 mg/kg none 

c. Laboratory Control Sample - All LCS recoveries were within limits for soil LCS. 

d. Matrix Spike/Matrix Spike Duplicate - No MS/MSD performed. 



Page 4 of8 

Conway Bombing & Gunnery Range 

General 

a. Split results - Soil split results for two metals had RPDs greater than 50, but one or both 
results were estimated quantitations. Surface water splits had one metal that had an RPD 
greater than 50%, however it had a result that was an estimated quantitation. 

b. Chain of custody - No significant problems were noted with shipment. 

Explosives, PETN, and NG -

a. Holding Times - All samples analyzed within holding times. 

b. Blank - RDX was detected in the aqueous blank at 1.9 ug/L. No sample results had 
detections. No data impacted. No other analytes were detected in the method blanks. 

c. Surrogates - Surrogate for MCS-Conway-S-04QA and its MS/MSD were slightly below 
criteria. Surrogates in other samples were within criteria. 

d. Laboratory Matrix Duplicate - All results were non-detect, so RPDs were not calculated. 

e. Laboratory Control Sample - Soil and aqueous LCS recoveries were within criteria. 

f. Matrix Spike/Matrix Spike Duplicate - Soil and water MS/MSD were performed for project 
samples. MS result was above criteria for tetryl, but since project sample was ND, no flag 
applied. All other results were within criteria. 

Metals -

a. Metals QA data for this batch was provided with minimal QC data. Review of the data was 
limited to method blanks and LCSs. Matrix spikes were evidently not performed. 

b. Blank - The water blank had no detections. The soil method blank contained the following 
analytes/concentrations: 

Analyte Concentration Flag Concentrations Samples affected 
Magnesium 5.77mg/kg <29mg/kg none 
Vanadium 0.1 mg/kg <0.5 mg/kg none 

c. Laboratory Control Sample - All LCS recoveries were within limits for soil LCS and 
aqueous LCS. 

d. Matrix Spike/Matrix Spike Duplicate - No MS/MSD performed. 
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East Elliott 

General 

a. No surface water sample was collected for East Elliott. 

b. Split results - Soil split results for five metals had RPDs greater than 50. For two of those, 
one or both results were estimated quantitations. There is no obvious explanation for the 
remaining three metals, which could mean inadequate sample homogenization, but does not 
rule out other explanations. 

c. Chain of custody - No problems were noted with shipment. 

Explosives, PETN, and NG -

a. Holding Times - Sample was analyzed within holding times. 

b. Blank - No analytes were detected in the method blanks. 

c. Surrogates - Surrogates were within criteria with the exception of the laboratory matrix 
duplicate and MS/MSD, which were not performed on a project sample. 

d. Laboratory Matrix Duplicate - Not performed on project sample. All results were non-detect, 
so RPDs were not calculated. 

e. Laboratory Control Sample -LCS recoveries were within criteria. 

f. Matrix Spike/Matrix Spike Duplicate -MS/MSD was not performed for project sample. All 
results were within criteria. 

Metals -

a. Metals QA data for this batch was provided with minimal QC data. Review of the data was 
limited to method blanks and LCSs. Matrix spikes were evidently not performed. 

b. Blank -The soil method blank contained the following analytes/concentrations: 

Analyte Concentration Flag Concentrations Samples affected 
Magnesium 5.77mg/kg <29mg/kg none 
Vanadium 0.1 mg/kg <0.5 mg/kg none 

c. Laboratory Control Sample - All LCS recoveries were within limits. 

d. Matrix Spike/Matrix Spike Duplicate - No MS/MSD performed. 
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Camp Butner 

General 

a. Split results - Soil split results for barium were anomalous; however, the split sample appears 
erroneous, based on the remainder of the site samples. Two other metals had RPDs greater 
than 50, but one or both results were estimated quantitations. Surface water splits had many 
metals that had RPDs greater than 50%. The hardness was substantially different between the 
primary sample and the split as well. Source of the sample variability is unclear, although it 
could be related to degree of sediment captured in the sample. 

b. Chain of custody - No problems were noted with shipment. 

Explosives, PETN, and NG -

a. No PETN or NG data provided for soil sample or soil QC. 

b. Holding Times - All samples analyzed within holding times. 

c. Blank - No analytes were detected in the method blanks. 

d. Surrogates - Surrogate was not spiked in water sample or QC due to interference with 
analysis of nitroglycerine, which was evidently analyzed in the same run with other analytes 
for this site. Surrogates in soil and soil QC samples were within criteria. 

e. Laboratory Matrix Duplicate - All results were non-detect, so RPDs were not calculated. 

f. Laboratory Control Sample - Soil LCS for TNT was above criteria, but project sample was 
ND, so no flag applied. Aqueous LCS for TNT was slightly above criteria, but project sample 
was ND so no flag applied. All other LCS recoveries were within criteria. 

g. Matrix Spike/Matrix Spike Duplicate - Soil MS/MSD was not performed on a project 
sample. MS and MSD results were above criteria for TNT and 4-amino-2,6-dinitrotoluene, 
but no project data was impacted. Water MS/MSD was performed for project sample. 
MS/MSD results were above criteria for TNT, but since project sample was ND, no flag 
applied. All other results were within criteria. 

Metals -

a. Metals QA data for this batch was provided with minimal QC data. Review of the data was 
limited to method blanks and LCSs. Matrix spikes were evidently not performed. 

b. Blank - The soil method blank contained the following analytes/concentrations: 

Analyte Concentration Flag Concentrations Samples affected 
Nickel 0.650 mg/kg <3.25 mg/kg none 
Iron 48.8 mg/kg <244 mg/kg none 
Zinc 1.61 mg/kg <8.05 mg/kg none 
Manganese 0.80 mg/kg <4 mg/kg none 

The water method blank contained one analyte above the reporting level. 

Analyte Concentration Flag Concentrations Samples affected 
Iron 0.025 mg/L <0.125mg/L none 

c. Laboratory Control Sample - Aqueous LCS for iron was high (127 vs. 125%). Soil LCS for 
silver was low (70.6 vs. 75%). Samples were flagged J. Essential,nutrients (K, Na, Ca, Mg) 
were not spiked. 

d. Matrix Spike/Matrix Spike Duplicate - No MS/MSD performed. 
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Camp Beale 

General 

a. Split results - Soil split results for three metals had RPDs greater than 50, but one or both 
results were estimated quantitations. Surface water split results were anomalous for zinc. The 
primary sample had a field duplicate as well, which was much closer to the primary sample 
than the split sample. The split result for zinc is potentially erroneous, but because there was 
one site sample with a similar concentration, this result could indicate sample collection 
variability of the surface water due to sedimentation. 

b. Chain of custody - No significant problems were noted with shipment. 

Explosives, PETN, and NG -

a. Spiking solution for PETN/NG was incorrect (level below laboratory reporting limit). No 
LCS or MS/MSD data associated with PETN or NG for this batch. 

b. Holding Times - Aqueous sample was extracted outside of holding time (day 10 for 7 day 
holding time). All results were ND and have been flagged UJ. Soil sample was analyzed 
within holding time. 

c. Blank - No analytes were detected in the method blanks. 

d. Surrogates - Surrogates in samples and QC were within criteria. 

e. Laboratory Matrix Duplicate - All results were non-detect, so RPDs were not calculated. 

f. Laboratory Control Sample — Aqueous criteria for LCS was below criteria for 2-amino-4,6-
DNT (61 vs. 67% criteria). Sample was flagged UJ. Soil LCS recoveries were within criteria. 

g. Matrix Spike/Matrix Spike Duplicate - Soil MS/MSD was not performed for project sample. 
MS/MSD results were below criteria for 3,5-dinitroaniline, but since this was not a project 
sample, no flag applied. All other results were within criteria. Water MS was not performed 
on project sample. No water MSD was performed. Water MS recoveries were outside of 
criteria as shown, but since this was not a project sample, no data were flagged. 

Analyte Recovery Criteria 
1,3,5-TNB 77 79 
TNT 62 69 
4-Amino-2,6-DNT 66 68 
2-Amino-4,6-DNT 59 67 
2-NT 240 110 

Metals -

a. Metals QA data for this batch was provided with minimal QC data. Review of the data was 
limited to method blanks and LCSs. Matrix spikes were evidently not performed. 

b. Blank - The soil method blank contained the following analytes/concentrations: 

Analyte Concentration Flag Concentrations Samples affected 
Copper 0.130 mg/kg <0.65mg/kg none 
Lead 0.8 mg/kg <4.0 mg/kg none 
Iron 3.75 mg/kg <18.8 mg/kg none 

The water method blank contained the following analytes/concentrations: 
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Analyte 
Silver 
Al 
Ba 
Ca 
Fe 
Mg 
Mn 
K 

Concentration 
5 ug/L 
60 
43 
7480 
643 
1690 
78 
3070 

Flag Concentr 
< 25 ug/L 
<300 ug/L 
<215 ug/L 
<3 7,400 ug/L 
<3,215 ug/L 
<8450 ug/L 
<390 ug/L 
<15350 ug/L 

MCS-BEALE-SW-02-QA 
none 
MCS-BEALE-SW-02-QA 
MCS-BEALE-SW-02-QA 
none 
none 
none 
MCS-BEALE-SW-02-QA 

Water blank appears to have been substantially contaminated with essential nutrients. 
However, the sample concentrations in the QA split are very similar to those in the primary 
sample; so, with the exception of silver, they may not be representative of blank 
contamination. 

Laboratory Control Sample - All LCS recoveries were within limits for soil LCS and 
aqueous LCS. Aqueous LCS was not analyzed for aluminum. 

d. Matrix Spike/Matrix Spike Duplicate - No MS/MSD performed. 
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FUDS MC Study Quality Assurance Soil Sample Comparison Results 
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Analyte 

Metals bv SW6010/6020/SW7471A 
(me/ke) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Soil D H bv SW9045O EPA 150.1 

PH 

Explosives bv SW8330/ 
SW8330M/SW8321M (me/ke* 

1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4-DinitrotoIuene 
2,6-Dinitrotoluene 
2,4,6-TrinitrotoIuene (TNT) 
2-Amino-4,6-dinkrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoIuene 
4-Nitrotoluene 
Hexahydro-l,3,5-trinitro-l,3,5-triazine 
(RDX) 
Methyl-2,4,6-trinitrophyenylnitramine 
(Tetryl) 
Nitrobenzene 
Octahydro-I,3,5,7-tetranitro-l,3,5,7-
tetrazocine (HMX) 
Nitroglycerin 
Pentaerythritol Tetranitrate 
3,5-Dinitroaniline 

Former Southwestern Proving Ground 
MCS-SWPG-S12 

12000 
0.04 

4 
130 

0.47 
0.32 
3100 

16 
3 
10 

14000 
21 
900 
510 

0.036 
S.3 

1200 
0.4 

0.063 
< 580 

0.13 
29 
63 

6.1 

< 0.12 
< 0.12 
< 0.12 
< 0.12 
< 0.12 
< 0.12 
< 0.12 
< 0.12 
< 0.12 . 
< 0.12 

< 0.19 • 

< 0.30 
< 0.12 

< 0.12 
< 0.50 
< 0.50 

N/A 

J 
J 

J 
J 
J 

J 

J 
J 

J 
J 

J 

UJ 
I;J 

UJ 

MCS-SWPG-S12-QA 

< 

< 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 
< 
< 
< 

10100 
4.0 
3,8 
106 
0.41 
0.50 
3640 

14 
3 

8.1 
12200 

17 
802 
431 

0.034 
4.0 
1080 
4.0 
1.0 
80 
6.0 
25 

48.2 

6.19 

0.33 
1.2 
1.0 
1.0 
0.5 
0.25 
1.0 
1.0 
2.0 
1.0 

4.4 

2.3 
0.5 

1.8 
2.0 
2.5 
0.65 

J 

UJ 

UJ 

%RPD 

17% 
N/C 
5% 

20% 
14% 
N/C 
16% 
13% 
0% 

21% 
14% 
21% 
12% 
17% 
6% 

28% 
11% 
N/C 
N/C 
N/C 
N/C 
15% 
27% 

1% 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 

N/C 
N/C 

N/C 
N/C 
N/C 
N/C 

Former Camp Butner 
MCS-BUTNER-S6 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 
< 
< 

19000 
0.015 
2.3 
160 
0.86 
0.18 
720 
16 
10 
49 

15000 
60 
840 
1700 
0.038 

7.4 
1100 
0.85 
0.15 
580 
0.48 
31 
89 

N/A 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 

0.19 

0.30 
0.12 

0.12 
0.50 
0.50 
N/A 

J 
J 

J 
J 

J 

J 

J 

J 

MCS-BUTNER-S6-QA 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 

< 

22900 
0.92 

3 
0.134 
0.83 
0.131 
901 
20.6 
11.9 
47.3 
17800 
58.8 
1050 
1800 

0.0397 
8.62 
1270 
0.378 
0.175 
35.6 

0.329 
35.8 
113 

N/A 

0.33 
1.2 
1 
1 

0.5 
0.25 

1 
1 
2 
1 

4.4 

2.3 
0.5 

1.8 
N/A 
N/A 
0.65 

J 

%RPD 

19% 
194% 
26% 

200% 
4% 

32% 
22% 
25% 
17% 
4% 
17% 
2% 

22% 
6% 
4% 
15% 
14% 
77% 
15% 
N/C 
37% 
14% 
24% 

N/C 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 

N/C 
N/C 

N/C 
N/C 
N/C 
N/C 

Former Conway Bombing & Gunnery Range 
MCS-CONWAY-S-04 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 
< 
< 

17000 
0.061 

1.3 
110 

0.19 
7.8 
200 
23 

0.83 
32 

5500 
41 
320 
13 

0.31 
6.4 
230 
1.8 

0.049 
1100 

0.058 
21 

420 

4.2 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 

0.19 

0.30 
0.12 

0.12 
0.50 
0.50 
N/A 

J 
J 

J 

J 

J 

J 

J 

MCS-CONWAY-S04-QA 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 
< 
< 

15600 
0.86 
1.51 
152 
0.22 
9.67 
215 
25.7 

0.974 
39.8 
4470 
48.4 
556 
16.5 
0.25 
7.72 
339 
1.62 

0.194 
101 
0.2 
25.1 
424 

4.72 

0.33 
1.2 
1 
1 

0.5 
0.25 

1 
1 
2 
1 

4.4 

2.3 
0.5 

1.8 
2 

2.5 
N/A 

%RPD 

9% 
174% 
15% 
32% 
15% 
21% 
7% 
11% 
16% 
22% 
21% 
17% 
54% 
24% 
21% 
19% 
38% 
11% 

119% 
N/C 
N/C 
18% 
1% 

12% 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 

N/C 
N/C 

N/C 
N/C 
N/C 
N/C 

1 

j 
Former Camp Beale 

MCS-BEALE-S10 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 
< 
< 

25000 
0.033 

1.8 
65 

0.14 
0.13 
5400 
150 
25 
100 

35000 
10 

14000 
450 

0.062 
54 
890 
0.26 
0.053 
180 

0.033 
94 
42 

6.3 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 

0.19 

0.30 
0.12 

0.12 
0.50 
0.50 
N/A 

J 

J 
J 
J 
J 

J 

MCS-BEALE-S-10-QA 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

29500 
0.6291 

2.08 
71.5 
0.18 
0.128 
6800 
147 
25.8 
111 

37900 
12 

14300 
485 

0.0809 
57.7 
860 
0.2 

0.407 
75.2 
0.2 
103 
52.4 

5.97 

0.33 
1.2 
1 
1 

0.5 
0.25 

1 
1 
2 
1 

4.4 

2.3 
0.5 

1.8 
2 

2.5 
0.65 

%RPD 

17% 
180% 
14% 
10% 
25% 
2% 

23% 
2% 
3% 
10% 
8% 
18% 
2% 
7% 
26% 
7% 
3% 
N/C 

154% 
82% 
N/C 
9% 

22% 

5% 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 

N/C 
N/C 

N/C 
N/C 
N/C 
N/C 

1 

Former Camp Elliott 

MCS-ELLIOTT-S-06 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

7700 
0.042 

22 
560 
0.57 
0.1 
1700 
5.7 
8.8 
8.6 

12000 
17 

1700 
2800 
0.026 

4.9 
1500 
0.73 

0.034 
510 

0.096 
21 
46 

N/A 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 

0.19 

0.30 
0.12 

0.12 
0.50 
0.50 
N/A 

J 

J 

J 

1 

MCS-ELL1OTT-S-06QA 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

12600 
0.75 
26.7 
377 
0,68 

0.0949 
2780 

15 
10.7 
15.3 

15400 
22.2 
2660 
2310 

0.0241 
15.3 
2330 
0.2 

0.524 
112 
0.2 
27.2 
34.5 

6.5 

0.33 
1.2 
1 
1 

0.5 
0.25 

1 
1 
2 
1 

4.4 

2.3 
0.5 

18 
2.0 
2.5 
N/A 

%RPD 

48% 
179% 
19% 
39% 
18% 
5% 

48% 
90% 
19% 
56% 
25% 
27% 
44% 
19% 
8% 

103% 
43% 
N/C 

176% 
N/C 
N/C 
26% 
29% 

N/C 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 

N/C 
N/C 

N/C 
N/C 
N/C 
N/C 

Former Camp Maxey 
MCS-MAXEY-S3 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

1 

1900 
0.23 
0.42 
23 

0.12 
0.014 

62 
2.5 
0.89 

1 
2100 
3.3 
180 
26 

0.013 
1.3 
210 
0.21 
0.03 
570 

0.036 
4.1 
5.4 

N/A 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 

0.19 

0.30 
0.12 

0.12 
0.50 
0.50 
N/A 

J 

J 
J 

J 

J 
J 
J 

J 

UJ 

MCS-MAXEY-S3-QA 

< 

< 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

1 

2180 
0.0002 
0.415 
24.4 
0.174 
0.020 
96.4 
3.11 
1.16 

0.499 
2000 
4.27 
203 
58,9 

0.0052 
1.63 
253 
0.2 

•kO.123 
5.54 
0.2 
5.12 
4.81 

4.64 

0.33 
1.2 
1.0 
1.0 
0.5 
0.25 
1.0 
1.0 
2.0 
1.0 

4.4 

2.3 
0.5 

1.8 
2.0 
2.5 

0.65 

B 

UJ 

% RPD 

14% 
N/C 
1% 
6% 

37% 
N/C 
43% 
22% 
26% 
67% 
5% 

26% 
12% 
78% 
86% 
23% 
19% 
N/C 

122% 
N/C 
N/C 
22% 
12% 

N/C 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 

N/C 
N/C 

N/C 
N/C 
N/C 
N/C 

1 



TABLE F-2 | I I I I 1 
FUDS MC Study Quality Assurance Surface Water Sample Comparison Results 

! I I ! 1 

Analyte 

Metals by 
SW6010/6020/SW7470A (u2/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Hardness bv EPA 2340B fme/L) 

Hardness 

Explosives bv SW8330/ 
SW8330M/SW8321M (ue/L) 

1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4-Dinitrotoluene 

2,4,6-Trinitrotoluene (TNT) 
2-Anuno-4,6-dinitrotoluene 
2-Nitrotoluene 

4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-l,3,5-trinitro-1,3,5-
triazine (RDX) 
Methyl-2,4,6-
trinitrophyenylnitramine (Tetryl) 
Nitrobenzene 
Octahydro-1,3,5,7-tetranitro-
1,3,5,7-tetrazocine (HMX) 
Nitroglycerin 
Pentaerythritol Tetranitrate 
3,5-Dinitroaniline 

Former Southwestern Proving Ground 
MCS-SWPG-SW2 

< 

< 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 

l__J>500_ 
0.051 

1.2 
69 

0.35 
1 

7400 
7.9 
1.5 
2.5 

6000 
3.8 
1100 
140 
0.2 
2.9 

2400 
5 

0.022 
5000 
0.042 

13 
14 

21 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.2 
0.2 
0.12 
0.2 

0.12 

1.2 
0.12 

0.12 
0.14 
0.12 
N/A 

J 
J 

J 

J 

J 
UJ 

J 

J 

J 
J 

UJ 

UJ 

UJ 

UJ 

UJ 

MCS-SWPG-SW2-QA 

< 
< 

< 
< 

< 

< 

< 
< 

< 

< 
< 

' < 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 
< 
< 
< 

9940 
20 
15 

69 1 
2.0 
2.5 

7750 
15 
15 
5 

7870 
4 

1440 
122 
0.10 

4 
2800 
20 
5.0 
850 
30 
25 
16 

25.3 

0.24 
0.12 
0.24 
0 25 
0.25 
0.25 
0.25 
0 25 
0.35 
0.25 

0.25 

0.12 
0.82 

0.25 
N/A 
N/A 
N/A 

J 

J 

J 

%RPD 

42% 
N/C 
N/C 
0% 
N/C 
N/C 
5% 

62% 
N/C 

67% 
27% 
5% 

27% 
14% 
N/C 
32% 
15% 
N/C 
N/C 
N/C 
N/C 

63% 
N/C 

19% 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 

N/C 
N/C 

N/C 
N/C 
N/C 
N/C 

Fonner Camp Butner 
MCS-BUTNER-SW-02 

< 

< 
< 

< 

< 

< 

< 
< 
< 

< 
< 
< 

< 
< 

< 

< 
< 

< 
< 
< 
< 

120 
0.27 
0.42 

13 
1 
1 

4600 
0.7 

0.074 
1 

310 
0.34 
1800 

32 
0.2 

0.48 
1100 

5 
0.14 

4800 
1 

0.54 
7.2 

25 

0 12 
0.12 
0 12 
0 12 
0.12 
0.12 
0.2 
0 2 
0.12 
0.2 

0.12 

0.12 
0.12 

0.12 
0.14 
0.12 
N/A 

J 
J 

J 
J 
J 

J 

J 
J 

J 
J 

J 
J 

MCS-BUTNER-SW02-QA 

< 
< 

< 
< 

< 
< 

< 

< 
< 

< 
< 

< 
< 
< 

< 

< 
< 
< 

< 
< 

< 

< 
< 

< 
< 
< 

46 
3 
2 
24 
1 

0.2 
9700 

1 
1 
I 

938 
1 

4580 
64 

0.005 
1 

1690 
2 
1 

9220 
2 
1 
10 

43.1 

0 35 
0.46 
0 24 
0 15 
0.34 
0.21 
0.18 
0 27 
0.19 
0.26 

1.3 

0.82 
0.56 

1 6 
4 
5 

0.44 

J 

%RPD 

N/C 
N/C 
N/C 

59% 
N/C 
N/C 
7 1 % 
N/C 
N/C 
N/C 

101% 
N/C 
87% 
67% 
N/C 
N/C 
42% 
N/C 
N/C 
63% 
N/C 
N/C 
N/C 

5 3 % 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 

N/C 
N/C 

N/C 
N/C 
N/C 
N/C 

Former Conway Bombing & Gunnery Range 
MCS-CONWAY-SW-01 

< 

< 

< 

< 

< 

< 
< 
< 

< 
< 

< 

< 
< 

< 
< 
< 

1300 
2 
1.2 
45 
1 

0.41 
44000 

2 
26 
1 6 

820 
3.2 

2800 
120 
0.2 
27 

1200 
5 

0.034 
7500 
0.21 
0.95 
34 

4.55 

0 12 
0.12 
0 12 
0 12 
0.12 
0.12 
0.2 
0 2 
0.12 
0.2 

0.12 

0.12 
0.12 

0 12 
0.14 
0.12 
0.12 

J 

LI 

\! 
J 

\EZZ2 
J 

J 

J 

J 
J 

MCS-CONWAY-SW0 l-QA 

< 
< 

< 
< 

< 

< 

< 

< 
< 

< 

< 
< 
< 

< 
< 

< 

< 
< 

< 
< 

1480 
3 
2 

46 
10 
0.2 

63500 
1 

27 
4 

1060 
1 

4060 
131 
0.01 
28 

1690 
2 
2 

8190 
2 
1 

33 

N/A 

0 24 
0.12 
0 24 
0 25 
0.25 
0.25 
0.25 
0 25 
0.35 
0.25 

0.25 

0.82 
0.25 

0.25 
4 
5 

N/A 

%RPD 

13% 
N/C 
N/C 
2% 
N/C 
N/C 
36% 
N/C 
4% 

86% 
26% 
N/C 
37% 
9% 
N/C 
4% 

34% 
N/C 
N/C 
9% 
N/C 
N/C 
3% 

N/C 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 

N/C 
N/C 

N/C 
N/C 
N/C 
N/C 

Former Camp Beale 
MCS-BEALE-SW-02 

< 

< 

< 
< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 
< 
< 
< 

3100 
0.19 
1.6 
38 
1 

0.078 
10000 

11 
7.4 
20 

5200 
2.3 

13000 
410 
0.2 
7.1 

6700 
5 
5 

7100 
1 

32 
180 

80 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.2 
0.2 
0.12 
0.2 

0.12 

0.12 
0.12 

0.12 
0.14 
0.12 
0.12 

J 
J 

J 

J 
J 

J 

MCS-BEALE-SW-02-QA 

< 
< 

< 
< 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 

1920 
3 
2 I 
37 
1 
2 

12200 
9 
8 
17 

5120 
3 

12300 
450 

0.017 
6 

5780 
2 
1 

6260 
2 
30 
11 

77.8 

0.24 
0.12 
0.24 
0.25 
0.25 
0.25 
0.25 
0.25 
0.35 
0.25 

0.25 

0.82 
0.25 

0.25 
4 
5 

N/A 

B 

B 

B 

B 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

UJ 

UJ 
UJ 

UJ 
UJ 
UJ 

%RPD 

47% 
N/C 
N/C 
3% 
N/C 
N/C 
20% 
20% 
8% 
16% 
2% 

26% 
6% 
9% 
N/C 
17% 
15% 
N/C 
N/C 
13% 
N/C 
6% 

177% 

3% 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 

N/C 
N/C 

N/C 
N/C 
N/C 
N/C 

i 

Former Camp Maxey 
MCS-MAXEY-SW01 j MCS-MAXEY-SWOI-QA 

< 
< 

< 

< 
< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

110 
0.056 

1.1 
35 
1 
1 

5900 
0.91 
0.15 
0.67 
510 
0.31 
1500 
65 
0.2 
0.81 
3100 

5 
5 

2600 
1 

0.52 
3.4 

N/A 

0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.2 
0.2 
0.12 
0.2 

0.12 

0.12 
0.12 

0.12 
0.14 
0.12 
N/A 

J 

J 
J 
J 

J 

J 

J 

J 
J 

< 

< 
< 

< 
< 
< 

< 

< 

•v < 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

60 
3 
2 
43 
1 

0.2 
7480 

1 
1 
1 

643 
2 

1690 
78 

0.005 
1 

3070 
2 
5 

2400 
2 
1 
10 

N/A 

0.24 
0.12 
0.24 
0.25 
0.25 
0.25 
0.25 
0.25 
0.35 

0.25 

0.25 

0.12 
0.82 

0.25 
4.0 
5.0 
N/A 

UJ 

UJ 

UJ 

UJ 

%RPD 

59% 
193% 
N/C 
21% 
N/C 
N/C 
24% 
N/C 
N/C 
N/C 
23% 

146% 
12% 
18% 
N/C 
N/C 
1% 
N/C 
N/C 
8% 
N/C 
N/C 
N/C 

N/C 

N/C 
N/C 
N/C 
N/C 
N/C 

N/C 
N/C 
N/C 
N/C 

N/C 

N/C 

N/C 
N/C 

N/C 
N/C 

N/C 
N/C 

file:///EZZ2


TABLE F-3 
FUDS MC Study Quality Assurance Groundwater Sample Comparison Results 

Analyte 

Explosives by SW8330/ SW8330M/SW8321M 
(mg/kg) 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2,4,6-Trinitrotoluene (TNT) 
2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-l,3,5-trinitro-l,3,5-triazine(RDX) 
Methyl-2,4,6-trinitrophyenylnitramine(Tetryl) 
Nitrobenzene 
Octahydro-l,3,5,7-tetranitro-l,3,5,7-tetrazocine(HMX) 

Nitroglycerin 
Pentaerythritol Tetranitrate 

Former Southwestern Proving Ground 
MCS-SWPG-GW3 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

0.12 UJ 
0.12 
0.12 
0.12 
0.12 
0.12 
0.2 
0.2 UJ 
0.12 
0.2 
0.12 
0.12 
0.12 

0.12 UJ 
0.14 
0.12 UJ 

MCS-SWPG-GW3-QA 

< 0.24 
< 0.12 
< 0.24 
< 0.25 
< 0.25 
< 0.25 
< 0.25 
< 0.25 
< 0.35 
< 0.25 
< 0.25 
< 0.12 
< 0.82 

< 0.25 
< N/A 
< N/A 

%RPD 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 
N/C 
N/C 



APPENDIX G 
SIDE BY SIDE RESULTS 





APPENDIX H 
COMPARISON OF SAMPLING 

AND 
SAMPLE PROCESSING TECHNIQUES FOR 

A FUDS 



TO BE PROVIDED BY USAESCH 
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