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RADIOLOGICAL SURVEY AND REMEDIATION 

EXECUTIVE SUMMARY 

DRMO YARD, FT. DEVENS, MA 

This Radiological Survey Report has been prepared in accordance with the U.S. Army 
Environmental Center (USAEC) scope of work for Contract No. DACA31-94-D-0061, 
Delivery Order No. 0003, Modification 1. The scope of work modification sets forth the 
requirements for performing a radiological survey at the Defense Reutilization and 
Marketing Office (DRMO) Yard, Fort Devens, Massachusetts. 

The DRMO Yard is currently undergoing environmental restoration as Area of 
Contamination (AOC) 32 in accordance with Section 117(a) of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA). The pavement 
and surface soils have been contaminated primarily with inorganics and polychlorinated 
biphenyls (PCBs) from yard operations. In addition to these findings, the U.S. Army 
Center for Health Promotion and Preventative Medicine (USACHPPM) conducted a 
preliminary survey to establish the history of radioactive sources at Fort Devens. The 
locations of sources, the activity of those sources, and the uses, accidents, and leaks that 
may have contaminated any areas at Fort Devens are presented by USACHPPM in an 
industrial radiation historical data review report entitled "Industrial Radiation Historical 
Data Review No. 27-43-E3QX-95 Fort Devens, Massachusetts" and dated November 7, 
1994. 

One of the outdoor sites identified in the report is the DRMO Yard which is located at 
the north end of the Main Post on the corner of Cook Street and Market Street in the 
town of Ayer. The DRMO Yard is comprised of three fenced enclosures. These fenced 
yards are identified in this report as the west yard, east yard and the tire recycling yard. 
According to the historical data review report by USACHPPM, there was a potential for 
radium contamination from jeep crushing activities that occurred within these yards. For 
an undetermined period of time, jeeps were crushed without removal of speedometer, 
fuel, temperature, battery and oil pressure gages with radium faces. Based on a record 
search, crushing potentially occurred within the north end of the east yard, the tire 
recycling yard, and on a 40- by-100-foot concrete pad (former building slab) east of 
Building 204. No crushing was reported to be performed within the west yard. 

As a result of the preliminary survey by USACHPPM, the USAEC contracted ABB 
Environmental Services, Inc. (ABB-ES) to perform a radiological survey at the DRMO 
Yard to investigate for potential contamination from radium 226 (Ra-226) in soils and on 
paved surfaces. The Army identified the following areas as "affected" areas as defined by 
NUREG/CR-5849 Manual for Conducting Radiological Surveys in Support of License 
Tennination, (NRC, 1992): 

• The tire recycling yard (an approximate 2,915 square meter [rrr] unpaved 
area). 
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RADIOLOGICAL SURVEY AND REMEDIATION DRMO YARD, Fr. DEVENS, MA 

total beta/gamma measurements measured 28,623 ± 1303 beta/gamma disintegrations 
per minute (dpm)/100 square centimeters (cm2) and 55 total alpha dpm/100 cm2. The 
survey discovered no surface contamination on paved areas at any of the yards and no 
soil contamination within the tire recycling yard, the concrete pad area east of Building 
T-204, and the south portion of the east yard. 

Following the radiological site survey, Radiation Science, Inc. returned to the site to 
excavate through the pavement and investigate/remediate the hot spot areas detected 
during the site survey at the north end of the east yard. Hot spot areas were found to be 
predominantly contaminated soil ( only one fully intact dial was found below the 
pavement). Contaminated soil was containerized in five 55-gallon drums and 
relinquished to the Army for disposal. Composited samples were collected for each 
drum for laboratory analyses of Ra-226, PCBs, and Toxicity Characteristic Leaching 
Procedure (TCLP) Lead. Maximum concentrations were 89 picocuries per gram (pCi/g) 
above background Ra-226, 1,800 micrograms per kilogram (µg/kg) PCBs (Aroclor 1254), 
and 107,000 microgram per liter (µg/L) TCLP Lead. TCLP lead concentrations in two 
of the five drums exceeded the TCLP regulatory limit of 5,000 µg/L. 

Upon soil removal, a composite soil sample was collected from the walls and bottom of 
each of the 10 hot spot excavations and from around the radium dial indicator and gage. 
All samples revealed Ra-226 concentrations below the release limit of 3.75 pCi/g. The 
average Ra-226 concentration of the 12 soil samples was 1.13 pCi/g, above background. 
This average value is approximately 30 percent of the release limit. Based upon the 
initial site survey and the remedial results, the east yard, tire recycling yard, and concrete 
pad area east of Building T-204 meet the release criteria established for total alpha 
contamination and Ra-226 concentrations in soil. 
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RADIOLOGICAL SURVEY AND REMEDIATION DRMO YARD, Ff. DEVENS, MA 

1.0 INTRODUCTION 

The U.S. Army Environmental Center (USAEC) has directed ABB Environmental 
Services, Inc. (ABB-ES), under Contract No. DACA31-94-D-0061, Delivery Order No. 
0003 Modification 1, to conduct radiological survey work at the Defense Reutilization 
and Marketing Office (DRMO) Yard, Fort Devens, Massachusetts. 

The U.S. Army Center for Health Promotion and Preventative Medicine (USACHPPM) 
conducted a preliminary survey to establish the history of radioactive sources at Fort 
Devens. The locations of sources, the activity of those sources, and the uses, accidents, 
and leaks that may have contaminated any areas at Fort Devens are presented by 
USACHPPM in an industrial radiation historical data review report (USACHPPM, 
1994). One of the outdoor sites identified in the report is the DRMO Yard which is 
located at the north end of the Main Post on the corner of Cook Street and Market 
Street in the town of Ayer. The DRMO Yard is comprised of three fenced enclosures 
on both sides of Cook Street (Figure 1). These fenced yards are identified in this report 
as the west yard, east yard and the tire recycling yard. According to the historical data 
review report by USACHPPM, there was a potential for radium contamination from jeep 
crushing activities that occurred within these yards. For an undetermined period of time, 
jeeps were crushed without removal of speedometer, fuel, temperature, battery and oil 
pressure gages with radium faces. As a result of the preliminary survey by USACHPPM, 
the USAEC contracted ABB-ES to perform a radiological survey within the DRMO 
Yard to investigate for potential contamination from radium 226 (Ra-226) in surface 
soils and on paved surfaces. 

USAEC also requested that ABB-ES search and review historical information to define 
more precisely where jeep crushing may have occurred within the DRMO Yard. The 
search for historical information involved interviewing Fort Devens personnel; reviewing 
historical aerial photographs, Fort Devens record vault drawings, and Department of 
Defense (DoD) regulations; and visiting the site to inspect topography and other site 
conditions (ABB-ES, 1995). The following information regarding site background and 
crushing operations was derived from this background research. 

1.1 Site History 

Formerly, the Army cut jeeps (in half or quarter following a predetermined and precise 
procedure) in the DRMO yard so that they could not be resold for use by the general 
public. Later, the Army discovered that buyers who bought the jeeps for "scrap metal" 
were welding the frames back together and selling them as operable jeeps. For liability 
purposes, the Army began to crush the jeeps. Army personnel crushed the jeeps using 
tank retrievers and other tracked vehicles. Later, contractors hired by the buyer crushed 
the jeeps by using the clam shell bucket of the crane as the jeeps were loaded to be 

4 
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1.2 Surface Conditions 

The west yard was constructed and paved in August 1979 when DRMO took over the 
property west of Cook Street and constructed Building P-213 (warehouse). Record 
drawings for Building P-213 and the west yard show that there was a layer of 
approximately 10 inches (in) of coal that remained from a former coal pile over the area 
prior to construction of the west yard. 

Aerial photographs show that the entire east yard was completely paved sometime 
between 1969 and 1972. Based on conversations with DRMO personnel, jeep crushing 
was believed to have started after the east yard was paved. Between the fence that 
surrounds the east yard and the paved surface is an approximate 10-ft-wide perimeter 
that is covered with sporadic vegetation, gravel, and sand. There are two unpaved spots 
( approximately 20 to 30 feet [ft] in diameter) located in the northern portion of the east 
yard where pavement has been removed (believed to be associated with PCB spill 
cleanup). The yard most recently used for tire recycling at the north end of the east yard 
is totally unpaved. 

During a site visit, ABB-ES noted the presence of coal fragments intermixed with the 
sand and gravel along the west fence of the east yard. In an aerial photograph taken in 
1965, approximately 25 percent of the east yard (southwest side) appears noticeably 
stained (black), presumably with coal from the coal pile which, at the time, was located 
directly across Cook Street. Coal ash was also formerly hauled down Cook Street, past 
the DRMO Yard, for disposal in the Shepley's Hill landfill. The presence of coal and 
coal ash in the east yard (and perhaps the tire recycling yard) could influence the results 
of a radiological survey due the potential presence of naturally occurring radioactive 
uranium, radium or potassium. As a result, a background survey was performed in 
consideration of these possib\e influences (refer to Section 3.0, Survey Methods). 

The concrete pad located east of Building T-204 is surrounded by pavement on the west 
end and vegetation on the remaining three sides. 

1.3 Other Contaminants 

The DRMO Yard is also currently undergoing environmental restoration as Area of 
Contamination (AOC) 32 in accordance with Section 117(a) of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA). The pavement 
and surface soils have been contaminated primarily with inorganics and PCBs from yard 
operations. 
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2.0 RELEASE CRITERIA 

The release criteria for this project are based on NUREG-1500, "Working Draft 
Regulatory Guide on Release Criteria for Decommissioning". A discussion of the 
release criteria and their derivation is provided in the Radiological Work Plan (ABB-ES, 
1995). These release criteria are 1,020 disintegrations per minute (dpm)/100 square 
centimeters ( crrr) total surface alpha contamination, and 3.75 picocuries (pCi) of Ra-226 
per gram (g) of soil, above locally determined background levels. 

3.0 SURVEY METHODS 

The site survey was conducted as described in the Radiological Survey Work Plan 
(ABB-ES, 1995) and follows the recommendations provided in NUREG-5849, "Manual 
for Conducting Radiological Surveys in Support of License Termination" (NRC, 1992). 
Table 1 summarizes the type and frequency of survey that was performed in each area. 

Ten locations (Figure 2) approximately 300 to 500 ft west of the site survey area were 
used to determine background levels for dose rates, gamma count rate, and Ra-226 
concentration in soil. This area included both paved and unpaved surfaces, as well as 
areas where coal was stored previously. Background for each type of surface, as well as 
soil concentrations were determined and results are reported in Appendix B. 

The DRMO Yard was divided into four survey units: (1) tire recycling yard (unpaved), 
(2) east yard north (paved with unpaved areas), (3) east yard south of the concrete 
barriers (paved with unpaved areas), and the concrete pad east of Building T-204 
(concrete surface and unpaved perimeter). Only the east yard south of the concrete 
barriers was designated an "unaffected unit". A 10-m-by-10-m grid was established over 
all areas, as depicted in Figure 3. All survey results are keyed to those grid identification 
numbers. 

Each grid was scanned with a 2- by-2-inch sodium iodide (Nal) crystal, with the meter in 
ratemeter mode. Using the audio output to identify hotspots, the detector was held 3 
inches above ground level and was moved over the area at a slow pace. Any location 
exhibiting elevated count rates was identified for further investigation. The range of 
count rates detected in each grid is reported. 

Measurements of the total alpha and total beta/gamma surface activity were made at 
any hotspots identified during the gamma scan. In addition 30 random locations were 
selected for measurement in each paved survey unit, the east yard (north and south of 
the concrete barrier) and the concrete pad. 

Dose equivalent measurements were obtained at waist level with a Bicron tissue 
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tools. The pieces of pavement were scanned and disposed as radioactive or 
non-radioactive based on the scan results. Five 55-gallon drums of waste were generated 
and relinquished to the Army for disposal at an approved disposal facility as directed by 
the Radiation Waste Division of the Industrial Operations Command (IOC), Rock 
Island, Illinois. Hot spot areas were found to be predominantly contaminated soil ( only 
one fully intact dial was found below the pavement). Composited samples were collected 
for each drum for laboratory analyses of Ra-226, PCBs, and Toxicity Characteristic 
Leaching Procedure (TCLP) Lead. Maximum concentrations were 89 pCi/ g above 
background Ra-226, 1,800 micrograms per kilogram (µg/kg) PCBs (Aroclor 1254), and 
107,000 microgram per liter (µg/L) TCLP Lead. TCLP lead concentrations in two of the 
five drums exceeded the TCLP regulatory limit of 5,000 µg/L. Drum characterization 
results are summarized in Table 2. PCB and TCLP Lead QC Summaries and Chain of 
Custody documentation for Drums 1 through 5 are provided in Appendix E. Data 
quality review for Ra-226 analyses is summarized in Section 5.0. The results of 
radiological dose rate and smear surveys performed on the drums for staging and 
transportation purposes are included in Appendix F. 

At the end of each phase of remediation, a soil sample was obtained from the bottom 
and sides of the excavation for each hotspot. The average value from the 12 soil samples 
obtained in the excavated hotspots was 1.13 pCi/g of Ra-226, above background. This is 
approximately 30 percent of the release limit. 

5.0 DATA QUALITY REVIEW 

Providing quality data for a remediation project is based on certain key elements as 
discussed in EPA guidance documents (EPA 504/G-93/071). These are known as 
PARCC (precision, accuracy, representativeness, completeness, and comparability) 
parameters. In addition, the sensitivity of measurements, expressed as the Minimum 
Detectable Activity (MDA) must be sufficiently low to detect contamination that is less 
than or equal to 25 percent of the release criteria (NRC, 1992). The process for 
assessing these parameters, as well as the project specific results, are discussed below. 

Field measurements and quality control were provided by RSI. Laboratory 
measurements and quality control were provided by PACE, ESE and Quanterra, with the 
data quality review conducted by RSI. 

5.1 Field Measurements 

Precision. Precision is a test of how closely a measurement can be replicated. Replicate 
measurements for total alpha and beta contamination were made by obtaining two 
one-minute counts in sequence at the same location. Slightly more than 4 percent of the 
total measurements were duplicated in this manner. The formula below was used to 
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For this project the data is 100 percent representative. All hotspots identified during the 
scanning survey were subsequently proven to be hotspots based on the samples obtained 
during the remediation phase. 

Completeness. Completeness is a measure of the amount of valid data obtained 
compared to the amount that was specified. For the purposes of evaluation, data 
defined as invalid through a QA review is subtracted from the complete data set to 
determine the number of valid data points. Generally, completeness greater than 95 
percent is desirable. For the field measurements of dose rate, alpha, and beta 
contamination, all data obtained was valid, thereby providing 100 percent completeness. 

Comparability. Comparability is a non-quantitative evaluation of the agreement between 
different types of data sets which should be, intuitively, related to each other. For 
example, on this project, all locations exhibiting elevated dose rates, also exhibited 
elevated gamma count rates, illustrating total comparability of these two data sets. 
Although the beta contamination has a relatively short range, it too is comparable with 
the gamma data. The alpha results are not comparable with any other data, as its range 
of affect is limited to several centimeters. 

Sensitivity. To determine the suitability of a meter for a measurement, the MDA is 
compared with the project specific release limits. The minimum detectable activity was 
calculated using an equation from NUREG-5849, and the average of the daily 
background and source checks. The MDA for total alpha measurements (55 dpm/100 
cm2) was 5.4 percent of the fixed contamination release limit (1,020 dpm/100 cm2). 
Therefore, the instrumentation employed was suitable for detecting contamination at the 
release limit and distinguishing it from background. MDA calculations are presented in 
Appendix D, as well as calibration certificates for field instrumentation. 

5.2 Laboratory Analysis 

For the initial survey, PACE analyzed 210 soil samples by gamma spectroscopy to 
determine the Ra-226 concentration. In the next phase, 18 soil samples were analyzed 
by Quanterra and ESE to confirm the efficacy of remediation. The first contract 
laboratory, PACE, was no longer in business at the time of the data review. 

Precision. To assess the precision, (reproducibility) of laboratory analysis, PACE re
analyzed 20 samples out of 210, roughly 10 percent. The re-analysis was an immediate 
recount of a sample on the same detector. The average RPD was 6 percent with a range 
of zero to 14 percent. However, an error was discovered in the reporting of QA data. A 
duplicate analysis was reported as 0.75 pCi/g for both counts, yet the raw data provides 
two different values, 0.73 pCi/g and 0.75 pCi/g. This is merely a transcription error and 
does not affect the quality of the data. 
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Completeness. For the first phase of laboratory analysis, conducted by PACE, 210 soil 
samples were specified. Chain of custody forms and analytical results indicate all 210 
samples were received, prepared, analyzed, and reported, with no losses or rejections. 
Therefore, the laboratory data for this phase was 100 percent complete. 
In the second phase, a minimum of one sample from each remediated hotspot was 
expected, and a minimum of one sample from each hotspot was obtained. All samples 
collected were received by the laboratories intact and subsequently analyzed. Those 
results, as reported here, are acceptable and provide 100 percent completeness of the 
laboratory data for this project. 

Comparability. Because this parameter relates two data sets, and the laboratory data 
only produced a single data set (Ra-226 in soil) it is difficult to compare the results 
within a laboratory. However, comparability between the laboratory and field data was 
high. That is, hotspots identified in the field produced soil samples with elevated Ra-226 
concentrations. 

Sensitivity. MDA calculations were provided by all laboratories as part of the computer 
generated data report. The counting error due solely to random statistical fluctuations, 
expressed as sigma, was evaluated as part of the analytical sensitivity. NUREG-5849 
recommends the 2 sigma error be less than 20 percent of the reported value. 

The MDA values for PACE (pre-remediation) were on the order of 0.2 to 0.3 pCi/g, less 
than 10 percent of the Ra-226 release criteria of 3.75 pCijg. The statistical counting 
error at the 95 percent level, (2 sigma) was generally less than 20 percent of the reported 
value. 

Quanterra results were reported with MDAs at an average value of 1.2 pCi/g, 
approximately 32 percent of the release criteria. In addition, the two sigma errors are on 
the order of 40 to 50 percent of the reported results. This may be due to the small 
sample size ( 45 g), and the inhomogeneity of the contaminant, as previously discussed in 
the paragraph entitled "Precision". 

ESE counted all samples for a sufficient length of time to ensure all results were above 
their minimum detectable activity. 

5.3 Overall Data Evaluation 

The data is suitable for use, and adequately characterizes the contamination levels on 
site. Comparing the 95 percent confidence level upper limit of the measured values (i.e. 
result ± 2 sigma) to the release criteria provides an added margin of safety in assuring 
compliance with the release criteria. 
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East Yard - North Affected Area; 
of Jersey Barriers Paved surface w/ 

unpaved perimeter 
(6,980 ni paved; 
690 ni unpaved) 

East Yard - South Unaffected Area; 
of Jersey Barriers Paved surface w/ 

unpaved perimeter 
(2,330 ni paved; 
500 ni unpaved) 

Tire Recycling 
Yard 

(2,915 ni 
unpaved) 

Concrete Pad 
(east of Bldg T-
204) 

(370 ni concrete; 
and 1,000 rif 
unpaved and 220 
ni paved 
perimeter area 

Background 

Affected Area; 
Unpaved surface 

Affected Area; 
Concrete surface w / 
grass and paved 
perimeter 

TABLE 1 
RADIOLOGICAL SURVEY 

DRMOYARD 
FORT DEVENS, MASSACHUSETIS 

(1) Gamma surface scan (cpm); 

(2) Direct measurements for: 
a) Surface activity (dpm/lOOcni); 
b) Dose rate (l'R/hr); and 

(3) Soil sampling at unpaved perimeter. 

(1) Gamma surface scan (cpm); 

(2) Direct Measurements of: 
a) Surface activity (dpm/lOOcnT); 
b) Dose rate (l'R/hr); and 

(3) Soil sampling at unpaved perimeter. 

(1) Gamma surface scan (cpm); 

(2) Direct measurements of dose rate 
(p R/hr); and 

(3) Soil sampling of surface soils 

(1) Gamma surface scan (cpm); 

(2) Direct measurements of: 
a) Surface activity (dpm/100cni); 
b) Dose rate (µR/hr); 

(3) Soil sampling at unpaved perimeter of 
concrete pad. 

(1) Gamma surface scan (cpm); 

(2) Direct measurements 1 meter above the 
surface for dose rate (p R/hr); and 

(3) Soil sampling. 

(1) scanning 100% of paved and unpaved area <7,670 ni); 

(2a) 30 randomly selected locations (paved area); 

(2b) 1 measurement/100 ni of paved and unpaved areas; and 

(3) 4 samples ewiy 100 ni within unpaved borders (690 ni) 

{1) scanning 10% of paved and unpaved areas (283 nT ); 

(2a) 30 randomly selected locations {paved area); 

(2b) 30 randomly selected locations (paved and unpaved area); and 

(3) 30 randomly selected samples within unpaved areas. 

(1) scanning 100% of area (2,915 ni); 

(2) 4 measurements every 100 ni; and 

(3) 4 samples every 100 ni. 

(1) scanning 100% of concrete area and 10 meter wide perimeter area (approx. 1,600 ni }; 

(2a) 30 (total) randomly selected locations (concrete pad and paved perimeter area); 

(2b) 1 measurement/100 ni of entire area; and 

(3) 4 samples every 100 ni within 10 m unpaved perimeter of pad. 

(1,2,& 3) 10 off-site locations representative of coal pile/coal ash areas. 



DRUM 

1 

2 

3-c) 

4 

5 

TABLE2 
DRUM CHARACTERIZATION RESULTS 

RADIOWGICAL SURVEY 
DRMOYARD 

FORT DEVENS, MASSACHUSETI'S 

TOTALPCBs TCLP LEAD 
(p.g/kg) (p.g/L) 

1 soo:a) 
' 

107,QQ(J'.d) 

38(1'>) 71 QQ(J'.d) 
' 

48(}a) 2,290 

NO:e> 471 

25~ 29 9Q(1d) 
' 

RA-22(11') 
(pCi/g) 

89.3 

56.7 

10.6 

4.4 

1.1 

(a) Concentrations reported are for Arodor 1254. Aroclor 1016, 1221, 1232, 1242, 1248, and 1260 were below the detection limit ( < 33 µ g/kg 
(b) Concentration reported is for Aroclor 1260. Aroclor 1016, 1221, 1232, 1242, 1248, and 1254 were below the detection limit ( < 33 µ g/kg). 
(c) Drum 3 also contains dials and needles (separated from the soil in a container) located during the Augu;;t and February- radiological work 
( d) TCLP lead concentrations exceed the TCLP regulatory- limit of 5,000 µ gfL. 
(e) Below detection limits ( <32µgfkg except Aroclor 1254; <490 µg/kg for Aroclor 1254). 
(t) Concentration reported is for Aroclor 1254. Aroclor 1016, 1221, 1232, 1242, 1248, and 1260 were below the detection limit ( < 15.1 µ g/kg) 
(g) Concentrations are above site background (0.77 pO/g) at 95% confidence level. 

Analysis was by the following analytical methods: 
PCBs - Method 8080 
TCLP Lead - Method 1311 (extraction) and Method 6000/7000 (analysis) 
Ra-226 Gamma Spectroscopy - Method 901.l 



REMEDIATION AND RELEASE SURVEY 

RADIATION SCIENCE, INC. 

Appendix A 

Field Measurements 

DRMO YARD, FT, DEVENS, MA 



CONTAMINATION MEASUREMENT RESULTS September 11, 1995 

Location: Fort Devens, MA, Background Area 

Location Dose Rate Gamma Scan 
(µRem /hr) Range (cprn x 103) 

1 6 9.8 - 10.9 

2 6 10.0 - 11.5 

3 5 9.9 - 11.2 

4 7 9.6 - 11.0 

5 6 11.4 - 12.0 

6 7 11.3 - 15.0 
7 7 10.2 - 12.8 

8 5 10.6 - 13.7 

9 6 11.4 - 14.0 

10 7 10.8 - 12.2 

Radiation Sci~. & . 
Approvedt( ~k 
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CONTAMINATION MEASUREMENT RESULTS 

Location: Fort Devens, MA, East Yard- North 

GridID Total Alpha Total Beta/ Gamma Dose Rate 
*hotspot (dpm /100 cm2) (dpm /100 cm2) {µRem/ hr) 

Al l.t.55 3626 ± 708 8 
A2 8 

A3 Lt. 55 2592 ± 672 7 

A4 6 

AS Lt. 55 2567 ± 672 7 

A6 8 

A7 Lt. 55 2629 ± 674 7 

AB 6 
A9 l.t.55 4137 ± 725 5 
A10 7 

All 6 
Bl 7 

B2* 15 

B2* 25 
B2* Lt. 55 28623 ± 1303 55 

B3 7 

B4 6 

BS 8 

B6 l.t. 55 4436 ± 735 8 

B7 7 
BB l.t.55 Lt. 995 7 

B9 8 

B10 6 

B11 Lt. 55 3240 ± 695 6 

Cl 6 

Radiation4~ ' 

Approved . _c\)S:t 
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September 13, 1996 

Gamma Scan 
Range (cpm x 103) 

10.3 - 12.5 
10.5 - 12.4 

11.5 - 12.5 

11.3 - 12.6 

11.5 - 12.6 
11.5 - 12.7 

11.3 - 12.7 

11.4 - 12.6 
11.0 - 12.6 

11.0 - 12.7 

10.9 - 12.6 

11.2 - 12.4 

10.9 - 28.2 

10.9 - 43.7 

10.9 - 112.3 
11.2 - 12.6 

11.0 - 12.6 

10.8 - 12.4 

11.3 - 12.6 

11.4 - 12.5 

11.6 - 12.7 

11.4 - 12.6 

11.S - 12.7 

11.5 - 12.8 

11.7 - 12.6 



CONTAMINATION MEASUREMENT RESULTS Septem her 13, 1996 

Location: Fort Devens, MA, East Yard-North 

Grid ID Total Alpha Total Beta/Gamma Dose Rate Gamma Scan 
*hotspot (dpm /100 cm2) (dpm /100 cm2) (µRem/ hr) Range (cpm x 103) 

C2* l.t. 55 19551 ± 1124 45 11.41 - 71.8 

C3* l.t.55 21009 ± 1155 30 11.3 - 83.6 
C4 Lt. 55 3738 ± 712 6 11.4 - 12.9 
cs 5 11.4 - 12.7 
C6 Lt. 55 3352 ± 699 5 11.5 - 12.8 
C7 5 11.2 - 12.6 
CB 7 11.3 - 12.7 

C9 7 11.3 - 12.8 

Cl0 Lt. 55 4349 ± 732 7 11.5 - 12.5 

Cll 7 11.5 - 12.5 

D1 Lt. 55 3614 ± 708 8 11.6 - 13.2 
D2 7 11.6 - 13.1 
D3* Lt. 55 8847 + 867 30 11.4 - 37.0 
D4* Lt. 55 11639 ± 941 18 11.6 - 42.4 
D4* Lt. 55 6143 + 789 10 11.6 - 20.7 
D4* Lt. 55 5433 ± 738 10 11.6 - 22.3 
D4* 1.t. 55 4536 + 867 10 11.6 - 21.0 

D5 7 11.3 - 12.9 

D6 5 11.1 - 12.8 

D7 l.t. 55 3364 ± 699 7 11.S - 12.7 

DB 7 11.4 - 12.6 

D9 s 11.4 - 12.7 

D10 6 11.3 - 12.8 

D11 Lt. 55 3751 + 712 6 11.4 - 12.8 

El 8 11.4 - 13.2 

Radiation Sci~= ~ 
Approved b 1) Q 

page2 



CONTAMINATION MEASUREMENT RESULTS September 13, 1996 

Location: Fort Devens, MA, East Yard-North 

GridID Total Alpha Total Beta/Gamma Dose Rate Gamma Scan 
*hotspot (dpm /100 cm2) (dpm /100 cm2) (µRem/ hr) Range (cpm x 103) 

E2 Lt. 55 3713 ± 711 7 11.5 - 12.9 

E3 7 11.4 - 12.8 

E4 7 11.4 - 12.9 

ES Lt. 55 3477 ± 703 7 11.4 - 12.7 

E6 6 10.0 - 12.7 

E7 5 11.1 - 12.6 

EB l.t. 55 3265 ± 696 6 11.3 - 12.5 

E9 1.t. 55 3938 ± 719 6 11.0 - 12.5 

E10 Lt. 55 3427 ± 702 7 11.2 - 12.6 

Ell 6 11.1 - 12.5 

Fl* Lt. 55 3389 ± 700 20 11.2 - 37.4 

F2 7 11.4 - 12.5 

F3 l.t. 55 3614 ± 708 6 11.5 - 12.9 

F4* l.t. 55 4673 ± 743 13 11.5 - 21.3 

FS 67 ± 42 4012 ± 721 6 11.2 - 12.7 

F6 6 10.6 - 11.9 

F7 Lt. 55 3601 ± 707 6 11.4 - 12.8 

FB 6 11.3 - 12.7 

F9 Lt. 55 3813 ± 715 7 11.4 - 12.8 

Fl0 7 11.3 - 12.6 

G3 6 11.4 - 12.7 

G4 Lt. 55 3290 ± 697 6 11.5 - 12.7 

GS 6 11.5 - 14.7 

G6 97 ± 47 2069 ± 654 7 9.3 - 12.1 

G7 6 11.4 - 12.5 

Radiations~~ 

Approved b • c- • ct~ , 
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CONTAMINATION MEASUREMENT RESULTS September 13, 1996 

Location: Fort Devens, MA, East Yard- North 

Grid ID Total Alpha Total Beta/Gamma Dose Rate Gamma Scan 
*hotspot (dpm /100 cm2) (dpm /100 cm2) (µRem I hr) Range (cprn x 103) 

GB 7 11.3 - 12.7 

G9 6 11.4 - 12.6 

GlO Lt. 55 3664 ± 710 7 11.4 - 12.5 

H6 5 11.3 - 12.6 

H7 6 11.4 - 12.9 

HS l.t.55 3826 ± 715 7 11.4 - 12.8 

H9 6 11.2 - 12.7 

HlO 5 11.4 - 12.8 

18 6 11.3 - 12.8 

19 6 11.2 - 12.7 

110 6 11.4 - 12.8 

Radiations~ 

Approved b : qL Date: ~\ S\S-S:-
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CONTAMINATION MEASUREMENT RESULTS September 11, 1996 

Location: Fort Devens, MA, East Yard- South 

GridID Total Alpha Total Beta/ Gamma Dose Rate Gamma Scan 
(dpm /100 cm2) (dpm /100 cm2) (µRem/hr) Range (cpm x 103) 

Al - - - -
A2 l.t. 55 3664 ± 710 5 -
A3 l.t.55 3900 ± 717 6 -
A4 l.t. 55 1981 ± 650 6 -
AS l.t. 55 3738 ± 712 6 -
A6 Lt.55 3489 ± 704 7 -
A7 Lt. 55 4100 ± 724 7 -
AB Lt. 55 3763 ± 713 6 -
A9 - - - -
Al0 l.t. 55 3801 ± 714 7 -
Bl Lt. 55 3165 ± 393 7 -
B2 - - - -
B3 l.t. 55 2766 ± 679 6 -
B4 Lt. 55 3514 ± 704 7 -
BS l.t.55 3551 ± 706 6 11.3 - 12.7 

B6 - - - -
B7 l.t.55 2717 ± 677 7 -
BB l.t.55 3364 ± 699 6 -
B9 l.t. 55 3913 ± 718 7 -

B10 l.t. 55 3776 ± 713 7 -
Cl Lt. 55 3713 ± 711 7 -
C2 l.t.55 3477 ± 703 6 -
C3 l.t.55 3265 ± 696 6 11.2 - 12.6 

C4 - - - -

Radiation Sc~~ (ff)~ 
Approved lfy Date: q\\S~ 
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CONTAMINATION MEASUREMENT RESULTS September 11, 1996 

Location: Fort Devens, MA, East Yard- South 

Grid ID Total Alpha Total Beta/Gamma Dose Rate Gamma Scan 
(dpm /100 cm2) (dpm /100 cm2) (µRem /hr) Range ( cpm x 103) 

cs l.t. 55 3938 ± 719 6 -
C6 Lt. 55 3427 ± 702 7 -
C7 l.t. 55 3389 ± 700 8 -
CB - - - 11.6 - 13.1 
C9 1.t. 55 3614 ± 708 7 -
ClO 1.t. 55 3776 ± 713 6 -
D1 - - - -
D2 - - - -
D3 l.t. 55 4100 ± 724 6 -
D4 l.t.55 4137 ± 725 6 -
DS - - - -
D6 Lt. 55 3065 ± 689 7 -
D7 Lt. 55 2766 ± 679 7 -
DB - - - -
D9 l.t.55 3601 ± 707 7 -

D10 Lt. 55 3676 ± 710 6 -

Radiation Sc~~ K1z? ~-
Approved b _ 
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CONTAMINATION MEASUREMENT RESULTS 

Location: Fort Devens, MA, Concrete Pad 

Grid ID Total Alpha Total Beta 
(dpm /100 cm2) (dpm /100 cm2) 

Al l.t. 55 3315 ± 698 

A2 1.t. 55 1358 ± 627 

A3 Lt. 55 2642 ± 674 

A4 1.t.55 2143 ± 656 

AS l.t. 55 1969 ± 650 

Bl-1 Lt. 55 3352 ± 699 

B1-2 Lt. 55 2679 ± 676 

B1-3 1.t. 55 2928 ± 684 

B1-4 l.t.55 2642 ± 674 

B2-1 l.t.55 1732 ± 641 

B2-2 1.t.55 1682 ± 639 

B2-3 Lt. 55 1994 ± 651 

B2-4 Lt. 55 1919 ± 648 

B3-1 l.t. 55 2019 ± 652 

B3-2 l.t. 55 2330 ± 663 

B3-3 Lt. 55 2081 ± 654 

B3-4 l.t.55 2143 ± 656 

B4-1 59 ± 40 1570 ± 635 

B4-2 l.t.55 1371 ± 627 

B4-3 l.t.55 1782 ± 643 

B4-4 l.t. 55 1595 ± 636 

BS Lt. 55 1894 ± 647 

Radiation Scie~ ~ ~ ~ 
Approved b£ ,/~~~ 
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Dose Rate 
(µRem / hr) 

5 

7 

7 

7 

5 

6 

5 

6 

5 

6 

September 13, 1996 

Gamma Scan 
Range (cpm x 103) 

11.4 - 12.9 

11.6 - 13.0 

11.7 - 13.0 

12.0 - 14.4 

11.8 - 14.5 

10.5 - 11.9 

11.0 - 12.1 

10.9 - 11.7 

11.0 - 11.7 

11.3 - 13.6 



CONTAMINATION MEASUREMENT RESULTS Septem her 13, 1996 

Location: Fort Devens, MA, Concrete Pad 

GridID Total Alpha Total Beta Dose Rate Gamma Scan 
(dpm /100 cm2) {dpm /100 cm2) (µRem I hr) Range (cpm x 103) 

Cl-1 Lt. 55 2654 ± 675 6 10.6 - 11.7 

Cl-2 Lt. 55 2530 ± 670 

Cl-3 l.t.55 2941 ± 685 

Cl-4 Lt. 55 2492 ± 669 

C2 Lt. 55 1894 ± 647 6 11.1 - 13.5 

C3 Lt. 55 2405 ± 666 7 11.2 - 14.0 

C4 Lt. 55 2729 ± 677 6 11.2 - 13.7 

cs Lt. 55 1682 ± 639 6 10.8 - 14.0 

Radiation Sc~ ~ ~ ~ 
Approved b 

page2 



CONTAMINATION MEASUREMENT RESULTS September 11, 1995 

Location: Fort Devens, MA, Tire Yard 

Grid ID Dose Rate Gamma Scan 
(µRem /hr) Range (cpm x 103) 

Al;.1 6 11.2 - 12.3 
Al-2 6 

Al-3 6 

Al-4 7 

A2-1 7 11.4 - 12.0 
A2-2 6 

A2-3 6 
A2-4 6 

A3-1 7 11.5 - 12.0 

A3-2 7 

A3-3 6 

A3-4 6 

A4-1 5 11.8 - 13.4 

A4-2 7 

A4-3 7 

A4-4 6 

AS-1 7 11.6 - 14.1 

AS-2 7 

AS-3 6 

AS-4 8 

Bl-1 6 11.2 - 12.6 

Bl-2 8 

Bl-3 7 

Bl-4 6 

Radiation Scien~-~ t:: 

Approved~~ Date:~~ 
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CONTAMINATION MEASUREMENT RESULTS 

Location: Fort Devens, MA, Tire Yard 

GridID Dose Rate Gamma Scan 
(µRem /hr) Range (cpm x 103) 

B2-1 7 11.0 - 12.3 

B2-2 7 

B2-3 6 

B2-4 6 

B3-1 7 11.6 - 12.8 

B3-2 6 
B3-3 6 

B3-4 7 

B4-1 7 11.7 - 13.7 

B4-2 5 

B4-3 7 

B4-4 7 

BS-1 5 11.5 - 13.8 

B5-2 7 

BS-3 6 
B5-4 6 

Cl-1 6 10.9 - 11.7 

Cl-2 6 

Cl-3 7 

Cl-4 6 

C2-1 6 11.5 - 12.3 

C2-2 6 

C2-3 6 

C2-4 7 

Radiation Scien~ ~ ~ 

Approved by:~~N\C~~ 
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CONTAMINATION MEASUREMENT RESULTS 

Location: Fort Devens, MA, Tire Yard 

GridID Dose Rate Gamma Scan 
(µRem /hr) Range (cpm x 103) 

C3-1 7 11.3 - 12.8 

C3-2 8 
C3-3 7 

C3-4 7 

C4-l 6 11.7 - 13.7 

C4-2 8 
C4-3 7 

C4-4 7 

CS-1 6 11.8 - 14.2 
CS-2 7 

CS-3 7 
CS-4 7 

D1-1 6 11.3 - 12.5 

D1-2 7 

D1-3 7 
D1-4 6 

D2-1 6 11.3 - 12.2 
D2-2 8 

02-3 6 

D2-4 6 

03-1 6 11.2 - 12.5 

03-2 7 

D3-3 7 

03-4 7 

Radiation Sci~ffi ~ ~ 
Apprmred bk::\ ~jg 
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CONTAMINATION MEASUREMENT RESULTS 

Location: Fort Devens, MA, Tire Yard 

Grid ID Dose Rate Gamma Scan 
(µRem /hr) Range ( cpm x 103) 

D4-1 7 11.4 - 14.0 

D4-2 5 

D4-3 6 

D4-4 7 

D5-1 8 11.6 - 14.2 

D5-2 8 
D5-3 7 

D5-4 7 

El-1 7 11.4 - 12.6 

El-2 7 

El-3 8 
El-4 6 

E2-1 7 11.2 - 12.6 

E2-2 6 

E2-3 7 

E2-4 7 

E3-1 6 11.3 - 125 

E3-2 8 

E3-3 6 
E3-4 7 

E4-1 7 11.4 - 13.9 

E4-2 7 

E4-3 7 

E4-4 8 

Radiation Sci~ ~ 

Approved by: ~ac:,:2 ~ 
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CONTAMINATION MEASUREMENT RESULTS September 11, 1995 

Location: Fort Devens, MA, Tire Yard 

Grid ID Dose Rate Gamma Scan 
(µRem /hr) Range ( cpm x 103) 

ES-1 6 11.2 - 14.0 

ES-2 8 

E5-3 7 

ES-4 8 

Radiation Scie". ~~ 

Approved ~~:N'::"X: :.1C' ~ 
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REMEDIATION AND RELEASE SURVEY DRMO YARD, FT, DEVENS, MA 

Appendix B 

Pre-Remediation Soil Analysis Results 

RADIATION SCIENCE, INC. 



Ft. Devens Bkgd 

PACE ID Location Ra-226 2 si~ma 
69699 Bckgd 1 0.75 0.13 _Mean ___________ 0.777. 
69702 Bckgd 2 0.47 0.12 Standard Error 0.05787055 
69710 Bckgd 3 0.56 0.11 Median 0.76 
69729 Bckgd 4 0.77 0.15 Mode 0.75 
69737 Bckgd 5 0.68 0.14 .standard DeviE 0.18300273. 
69745 Bckgd 6 1.1 0.21 Variance 0.03349 
69753 Bckgd 7 0.89 0.16 Range 0.63 
69761 Bckgd 8 0.87 0.17 _Minimum _________ ._0.47_ 
69800 Bckgd 9 0.93 0.17 _Maximum ___________ 1.1. 
69818 Bckgd 10 0.75 0.14 Count 10 



East DRMO Yard North 

PACE ID Location Ra-226 eCita 2 siama 
69770 1 0.81 0.16 
69788 2 0.76 0.14 
69796 3 0.88 0.16 
69966 4 0.78 0.12 
69974 5 0.68 0.1 With hotseots 
69982 6 0.86 0.14 _Mean ______ 10.4496667. 
69990 7 0.97 0.16 Standard Error 9.53632933 
70000 8 0.96 0.15 Median 0.875 
70026 9 0.89 0.15 Mode 0.78 
70034 10 1 0.18 _Standard Devie 52.2326269. 
70069 1 1 1.3 0.17 Variance 2728.24731 
70077 12 0.96 0.16 Range 286.43 
70085 13 0.93 0.16 _Minimum __________ 0.57. 
70093 14 1.1 0.2 _Maximum __________ 287. 
70107 15 1 0.18 Count 30 
70115 16 0.71 0.11 
69826 17 0.87 0.14 
69834 18 0.79 0.12 
69842 19 0.7 0.1 Without hotseots 
69850 20 1.2 0.15 .Mean ______ 0.87821429. 
69869 21 0.9 0.12 Standard Error 0.03319038 
69877 22 0.86 0.12 Median 0.865 
69885 23 0.8 0.12 Mode 0.78 
69893 24 0.57 0.1 _Standard Devh 0.17562699. 
69907 25 0.72 0.11 Variance 0.03084484 
69915 26 0.61 0.11 Range 0.73 
69923 27 0.78 0.13 . tt!Lni"ll!.rri __________ Q..§ Z. 
69931 28 1.2 0.16 .~!~r_tl!:!_I!] __ --- ______ 1_.~. 
73904 HS1 287 15 Count 28 
73912 HS2 1.9 0.22 



East DRMO Yard South 

PACE ID Location Ra-226 2 si~ma 
69940 1 0.9 0.15 
70255 2 0.6 0.11 
70263 3 1.1 0.18 
70271 4 0.77 0.11 
70280 5 0.8 0.11 
70298 6 0.74 0.14 
70301 7 0.59 0.09 
70310 8 0.54 0.12 
70328 9 0.68 0.14 
70336 10 0.69 0.1 
70344 1 1 0.75 0.14 
70352 12 0.59 0.14 . Mean ___________ O. 7 O 7. 
70360 13 0.71 0.11 Standard Error 0.02166702 
70379 14 0.76 0.22 Median 0.71 
70123 15 0.63 0.1 Mode 0.71 
70131 16 0.71 0.12 .Standard Devic 0.11867516. 
70140 17 0.72 0.12 Variance 0.01408379 
70158 18 0.62 0.1 Range 0.56 
70166 19 0.76 0.16 _Minil"J.lum __________ 0.54. 
70174 20 0.56 0.1 .Maximum ___________ 1.1. 
70182 21 0.64 0.09 Count 30 
70190 22 0.73 0.17 
70204 23 0.72 0.14 
70212 24 0.66 0.13 
70220 25 0.62 0.09 
70239 26 0.71 0.1 
70247 27 0.63 0.1 
71880 28 0.56 0.1 
71898 29 0.82 0.14 
71901 30 0.9 0.14 



Concrete Pad 

PACE ID Location Ra-226 2 si~ma 
71910 A 1-1 0.7 0.1 
71928 A 1-2 0.61 0.11 
71936 A 1-3 0.56 0.1 
71944 A 1-4 0.66 0.1 
71952 A2-1 0.74 0.12 
71960 A2-2 0.81 0.25 
71979 A2-3 0.5 0.1 ND 
71987 A2-4 0.81 0.13 
71995 A3-1 0.86 0.14 
72002 A3-2 0.83 0.17 
71324 A3-3 0.87 0.16 
71332 A3-4 0.87 0.2 
71340 A4-1 1.3 0.24 
71359 A4-2 0.68 0.14 _Mean _________ 0.69875. 
71367 A4-3 0.7 0.13 Standard Error 0.02346899 
71375 A4-4 0.88 0.14 Median 0.69 
71383 A5-1 0.77 0.13 Mode 0.7 
71391 A5-2 0.66 0.12 . Standard Devic _ 0.1484309. 
71405 A5-3 0.67 0.13 Variance 0.02203173 
71413 A5-4 0.58 0.12 Range 0.85 
71421 B5-1 0.73 0.13 .~ini"ll!.rll_ -- - - - - -- _Q..,1§. 
71430 85-2 0.61 0.13 _Maximum ___________ 1.3. 
71448 85-3 0.76 0.14 Count 40 
71456 B5-4 0.55 0.09 
71464 C2-1 0.57 0.09 
71472 C2-2 0.52 0.13 
71480 C2-3 0.67 0.09 
71499 C2-4 0.62 0. 1 
71502 C3-1 0.7 0.12 
71510 C3-2 0.68 0. 1 
71529 C3-3 0.81 0.11 
71537 C3-4 0.71 0.12 
71545 C4-1 0.72 0.12 
71533 C4-2 0.57 0.09 
71561 C4-3 0.53 0.09 
71570 C4-4 0.65 0.1 
71588 C5-1 0.54 0.09 
71596 C5-2 0.45 0.08 
71863 C5-3 0.71 0.12 
71871 C5-4 0.79 0.13 



Ft. Devens Tire Yard 

PACE ID Location Aa-226 2 si~ma 
71731 A 1-1 0.95 0.17 
71740 A 1-2 0.072 0.013 
71758 A 1-3 0.92 0.17 
71766 A 1-4 0.86 0.16 
71774 A2·1 0.85 0.15 
71782 A2-2 0.99 0.15 
71790 A2-3 1 0.17 
71804 A2-4 0.99 0.18 
71812 A3-1 0.7 0.13 
71820 A3-2 0.75 0.14 
71839 A3-3 0.64 0.12 
71847 A3-4 0.82 0.13 
74048 A4-1 0.55 0.19 
74056 A4-2 0.5 0.09 
74064 A4-3 0.57 0.08 _Mean _________ 0.75172. 
74072 A4-4 0.48 0.09 Standard Error 0.02082609 
74080 A5-1 0.53 0.09 Median 0.72 
74099 AS-2 0.62 0.08 Mode 0.64 
74102 A5·3 0.67 0.21 . Standard Devic 0.20826091. 
74110 A5-4 0.63 0.11 Variance 0.04337261 
71855 B1-1 0.68 0.14 Range 1.528 
72010 B1-2 0.7 0.15 .~Lnl"ll!..ni _________ Q.J>Jg_ 
72029 B1-3 0.76 0.14 _Maximum ___________ 1.6. 
72037 81-4 0.58 0.11 Count 100 
72045 82-1 0.84 0.16 
72053 82-2 0.89 0.17 
72061 82-3 1.2 0.17 
72070 82-4 0.7 0.14 
72088 83-1 0.56 0.1· 
72096 83-2 0.59 0.12 
72100 83-3 0.86 0.13 
72118 83-4 0.64 0.12 
74129 84-1 0.9 0.11 
74137 84-2 0.77 0.11 
74145 84-3 0.57 0.1 
73696 84-4 0.95 0.18 
73700 85-1 0.62 0.13 
73718 B5-2 0.54 0.12 
73726 85-3 1.1 0.18 
73734 85-4 0.64 0.12 
72126 C1-1 0.85 0.19 
72134 C1-2 0.72 0.16 
72142 C1-3 0.67 0.14 
72150 C1-4 0.73 0.15 
71600 C2·1 0.82 0.12 



Ft. Devens Tire Yard 

71618 C2-2 0.99 0.16 
71626 C2-3 0.91 0.12 
71634 C2-4 0.93 0.15 
71642 C3-1 0.74 0.11 
71650 C3-2 0.72 0.11 
71669 C3-3 0.75 0.1 
71677 C3-4 0.72 0.1 
73742 C4-1 0.75 0.13 
73750 C4-2 0.78 0.15 
73769 C4-3 1.1 0.2 
73777 C4-4 0.64 0.14 
73785 C5-1 1.1 0.16 
73793 C5-2 1 0.17 
73807 C5-3 1 0.17 
73815 CS-4 1.2 0.18 
71685 D1-1 0.67 0.01 
71693 01-2 a.a 0.12 
71707 01-3 0.79 0.13 
71715 01-4 0.79 0.13 
71723 02-1 0.76 0.12 
71170 02-2 0.59 0.12 
71189 02-3 0.7 0.12 
71197 02-4 0.36 0.08 
71200 03-1 0.57 0.12 
71219 03-2 0.65 0.12 
71227 03-3 0.55 0.011 
71235 03-4 0.58 0.12 
73823 D4-1 0.68 0.12 
73831 04-2 0.66 0.12 
73920 D4-3 0.73 0.1 
73939 04-4 0.68 0.11 
73947 D5-1 0.65 0.11 
73955 05-2 0.63 0.1 
73963 D5-3 0.68 0.1 
73971 05-4 0.77 0.11 
71243 E1-1 1 0.17 
71251 E1-2 1.2 0.17 
71260 E1-3 0.66 0.11 
71278 E1-4 0.6 0.13 
71286 E2-1 0.47 0.1 
71294 E2-2 0.55 0.12 
71308 E2-3 0.63 0.11 
71316 E2-4 0.53 0.11 
74005 E3-1 0.47 0.09 
74013 E3-2 0.47 0.09 
74021 E3-3 0.64 0.1 
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74030 E3-4 0.64 0.11 
73980 E4-1 0.74 0.11 
73998 E4-2 0.95 0.14 
73840 E4-3 1. 6 0.2 
73858 E4-4 0.98 0.13 
73866 E5-1 0.86 0.12 
73874 E5-2 0.92 0.13 
73882 E5-3 0.82 0.11 
73890 E5-4 0.85 0.12 



REMEDIATION AND RELEASE SURVEY DRMOYARD, Fr, DEVENS,MA 

Appendix C 

Post-Remediation Soil Analysis Results 

RADIATION SCIENCE, INC. 



Post Remediation Samples 

Samele ID Location Ra-226 2 si£!ma 
10427-001 Hotseot 1 2.07 0.9 Mean 1.89658333 
DVRAD*1 Hotseot 2 0.924 0.065 Standard Error 0.26308451 
DVRAD*3 Hotseot 3 0.886 0.067 Median 1.875 
10427-004 Hotseot 4 2.7 0,88 Standard Oevif 0.91135149 
10427-005 Hotseot 5 3.15 0.97 Variance 0.83056154 
10427-006 Hotseot 6 3.49 0.97 Range 2.649 
DVRAD*3 Hotsr:?_ot 7 1.66 0.142 Minimum 0.841 
10882-001 Hotseot 8 1.85 1.04 Maximum 3.49 
10427-009 Hotsr:?_ot 9 2.38 0.82 Count 1 2 
DVRAD*4 Hotsr:?_ot 10 0.908 0.065 
650073912 Hotsr:?_ot 11 1.9 0.22 
DVRAD*S HotSQOt 12 0.841 0.065 
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• ~~ RADIATION 
~~~___,-~~-MEASUREMENT 

BICRON • 6801 Cochran Road • Solon, Ohio 4413 

PRODUCTS 
Phone: {216) 248-7400 • Fax: (216) 349.658 

Customer 

Instrument Calibration Certificate 
#1689 

RADIATION SCIENCE Order Number 14002 
------------

Instrument MICRO REM SIN B2600 - NEW ------------
Calibration Data 

Range Exposure Instrument ¾ Error Exposure Instrument 
Rate Reading Rate Reading 
·uR/h uR/h 

..... 
uR/h uR/h 

X1000 160,000.0 160,000.0 o.o 40,000.0 40,000.0 

X100 16,000.0 16,000.0 o.o 4,000.0 4,000.0 

X10 1,600.0 1,600.0 o.o 400.0 400.0 

X1 160,0 160,0 0.0 40.0 40.0 

X0.1 16.0 16.0 0.0 4.0 4.0 

% Error 

o.o 
o.o 

o.o 

o.o 

o.o 

Calibration Source 
Intensity at 1 meter- 227mR/H Date 06/13/95 

Source to Detector 
Geometry PERPENDICULAR 

-----
Zero Check OK HVCheck OK Threshold Set N/A 

Battery Ok 
Checkband ------

OK NIA OK Scaler Rate ____ Geotropic Check _______ _ 
Response +/-1% +/- :2% 

Reproducibility OK (Checked 3 times, identical conditions +/-10%) ----....,.. 
Check Source NfA Check Source Reading N/A 

---------- ---------
Quality Assurance Review By: TB Date 07/26/95 

---------
Calibrated By RC Date 07/26/96 

--------------
Re-Cal Due 07/26/96 

Page I of2 
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adiation Science, Inc. 

INSTRUMENT FIELD CHECK LOG 

Meter: Bicron Micro Rem meter 
Source: Cesi u m-137 

/qK. Nle 

Activity: 5 microcuries 

BAT HV Back- Source 
(OK) (OK) ground dose Initials Meas Date Time 

rate # 
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Meter: 
Detector: 

Ludlum Model 2223 Scaler Ratemeter 
Ludlum Model 43-1-1 Phoswich detector 

Source: Thorium-230 Activity: 6,.410 DPM 
Source: Techneciurn-99 Activity: 15,000 DPM 

Meas. BAT HV Lit Bckgmd 
# Date Time (OK) (Vdc) (min) Beta 

1 1/t/4.t; 15·,cr_) \/ G~u 1 J-:c_.-. 
,.> I 

2- ;!,¼~ o7:" 0 ✓ l, °5(J J__ ;i._ (gr( 

3 '¥9.A) ~530 J <oao ~ ;;ltf-t 

4 liol'rf 6730 J (o~O . ::l_ J.7-i{ 

5 '!J/4/95 /500 ✓ {p<ttJ ;2... ::1s---i 
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Radiation Science, Inc. 

Serial #: 102933 
Serial #: 010421 
Serial #: S-3689B 
Serial #: 1699-94 
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Meter: 
Detector: 

Ludlum Model 2223 Scaler Ratemeter 
Ludlum Model 43-1-1 Phoswich detector 

Source: Thorium-230 Activity:. 6,410 DPM 
Source: Technecium-99 Activity: 15,000 DPM 

Meas. BAT HV At Bc~gmd 
# Date Time (OK) (Vdc) (min) Beta 

t1 ct/19/1-r /3'01) vi {o--y-D ~ ;) 8'5 
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Radiation Science, Inc. 

Serial #: 102933 
Serial #: 01042] 
Serial #: S-3689B 
Serial #: 1699-94 

Source Net Beta 
Beta (cpm) 
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Designer ond Manufacturer 
of 

Scientific end lnduilriol 
tmtruments CERTIFICATE OF CAUBRATION 

LUDLUM MEASUREMENTS, I NC. 
POST OFFICE BOX 810 PH. 915-235-S494 
501 OAK STREET FAX NO. 915-235•4672 
SWEEJWATER, TEXAS 79556, U.S.A. 

CUSTOMER _...;.R...,A __ D...;.IA..;..;T ... IO'-N __ s;..c .... 1E;;.;.N.;.;C;.aE;;... ,;.;..Na..,C..:... -------------------- ORDER N0. ___ --'208=285=---

Mfg. Ludlum Measurements. Inc. Model ______ ..-222=.:::3 _____ _ Seriol No. ______ lo ... ·z.aa.."\ .... .l3c=... _____ _ 

Mfg. Ludlum Measurements. Inc. Model -------"'43: ...... J-.... 1'------ Serial No. --~'""tll""· ..;;0.:.10'-'1...,1..::.1 ______ _ 

col. Dote ___ ___,09""'"/l..,3.._/9.,,4..._ ___ Col Due Dale ___ ........,09......._/J""'3.,._/9&.05.__ ____ Col. Interval ) Year Meterfoce __ _.20 ...... 2-.,.60,..1.___ 
ieck mark li'.f opplies to oppffccble instr. end/or detector IAW mfg. spec. T. 

::::J New Instrument Instrument Receive~ ~hin Toler. +-10% D 10.20% 

75 "F 
OOulofTol. 

!1' Mechanical ck. f!'.f Meter Zeroed 
::::J F/S Resp. ck O Reset ck. 
~ Audio ck. 0 Alarm Setting ck. 

Q Background Subtract 
~ Window Operation 
~ Batt. ck. (Min. Volt) 

RH _____ 45 __ % Alt __ _,7..,,0.,_Z.,...8._ mm Hg 

D Requiring Repclr 

D Input Sens. Uneorlly 

2,2 voe 
Threshold 

;lrument Voll Set __ 7...,2-5 __ V Jnput Sens. Comments mV Def. Oper._.......,7_25 __ v at Cgmments mV Dfcl Rctro ____ ::: ____ m,...._,_V 

j!j° HV Readout {2 points) Ref./lnst. __ __..s._.oo""'""" ___ ; ___ __..500=-:.-- V Ref./lnst. __ --=-2.c,._eg..._ ___ / ___ __.2000,...........__v 

:oMMENTS: \10,.v 
lpha threshold~ ~V/1"
eta threshold= 3.5 mV. 
eta window =30 mV. 

'IJ ......1.- ~ cU:. ~ 

mma Ceibralicn: GM deleclor£ posi!icnad pe1p11ndiculer lo soim, 8lCCl!lpl far M «.9 in v.tiich lh& front or probe faces aoun:e. 

RANGE/MULTIPLIER 
REFERENCE 
CAL. POINT 

INSTRUMENT REC'D 
"AS FOUND READING" 

INSTRUMENT 
METER READING* 

"Uncertainly within± I 0% c.F. within± 20% Ranga(s) Callbrat•d Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 
CAL. POINT RECEIVED METER READING• CAL.POINT RECEIVED METER READING• 

fol 
• 5QQ t,;; cc~ 

Log 
.5QQ t,;; CCID ..SCI:>\:., 1dout ~:OIi~ .i!:::t:11:!i Scale :SQOL 

::iQ i;. com :a.::.o ~I 500\I 5Q K !:.Qffi Sot:, !iQ~ 

.5 t,;; CR!Il ~~I ~Ool 5 i:; s:;cro s~ 2" 
500 cgm. S"!l:I !>l)Q 500CRm ,aQ ~ 
50cpm SQ S"o so com S'p !;O 

m Measurements, Inc. cenllles lhaf lhe above lnsfrvment hcu been c;allbraled by slcmc:lardJ lraceabl. to 1h11 Nallonal lnslllule of Standards ond Technology, ct io the callbfollon foclUlles of 
lnlernollonal Standards Organlicllon members, ct hove been derived from CCC1tpled values or nat...-ol physical constanlt er hove bffn derived b-f the ratio type or callbfotlon lechnlquits. 
allbratlon i:y$1em confarms to the requlremanlt of MIL~662Aanc;t ANSI N323-l978. Slate ofTexa, Calibration License No. L0-1963 

ference Instruments and/or Sources: 

137GcmmaS/N 01162 0 Gll2 0 M565 0 5105 0 TI008 0 1879 0 Neutron Am-2.C I Be S/N T-304 

'.f Alpha S/N Pv239 #8743 l!1' Beto S/N ___ ...,c._-1"'4..._ _ __.,.s.._r-.,_9..,0 __ _ 0 Other 

f rn 500 S/N 63893 D Oscilloscope SIN..._ _______ _ l!f" Multimeter S/N ___ _.5,.,,7 ... 7._70=2,..6=2 ........ __ 

>lb<aledBy, ~~ -~=--: Dale ~- IJ· '!j 
viewed By: .... C_...,~~'---f'.=-~=~==-----'8---"~=-::...~=-=!,,"""--------- Dote _c:J~---✓-_'J_-·_7_··.L.y ________ _ 
IM c22.-. 02/04/94 



TMA 
Thermo Analytical Inc. 

_ ~~A/Eberline Albuquerque Laboratory 

7021 Pan American Hwy. Ne 

Albuquerque, NM 87709 

(505) 345-3461 • FAX# (505) 761·5416 

CERTIFICATE OF CALIBRATION 

Electroplated Beta Standard 

Descrlption of Standard: 

Model No._~P=N...,_,S.._-~l"-"2,__ ___ Serial No. 1699-94 

Electroplatedonpolished Stainless Steel 

S.0.# 
P.O.# 

S-02,...7-=8~0 ___ _ 
9~001 

Isotope Technetium-99 

disc, o mm thick. 
--------"-'-"-'-------

Total diameter ot __ ----'Q'--'._,__._ _______ cm and an active diameter ot ___ I.J'-' • .._4,....5'--____ cm. 

The radioactive material is permanently fixed to the disc by heat treatment without any covering over the active 
surface. 

Measurement Method: 

The 2 pi beta emission rate was measured using an internal gas flow proportional chamber. Absolute counting 
of beta particles emitted in the hemisphere above the active surface was verified by counting above, below 
and at the operative voltage. The calibration is traceable to NIST by reference to an NIST calibrated beta 
source S/N 2393 /91 

Measurement Result: 

The observed beta count rate from the surface of the disc per minute (cpm} on the calibration date was 

9 ~ 40 :: 467 
--~"--'-'.;,...c..::;_______ ----'-"'-'--------

The total disintegration rate {dpm) assuming ,-12_% backscatter of beta particles from the surface of the 
disc, was 

__ 1..:;,,5.,_, _oo_o ______ :!: ___ _;,_7 4_8 ______ (._-"o-=-•.=..o_,,_06=-7 .... 3....._ __ __,µci) 

The uncertainty of the measurement is ---2._ % which is the sum of random counting error at the 99% 
confidence level, and the estimated upper limit of systematic error in this measurement. 

Canbrated by: Arlene Gutierrez A"'iewedby: CJ&vi!w~ , 
Calibration technician: Mrio!.-4 ~-Representative:A ~ 
Calibration date: 1/10/94 ---'--~-=--------- Reviewed date: __ ..1-/--'(~1.,:::.._.._{/_t{ ___ _ 



-·: --;~A 
Thermo Analytical Inc. 

TMA!Eberflne Albuquerque Laboratory 

7027 Pan American Hwy. NE 

Albuqverque, NM 87109 

,5051345-3467 • FAXl/(505)761-5416 

CERTIFICATE OF CALIBRATION 

Electroplated Alpha Standard 
S.O.#_~S .... --0-=2~78=0c__ __ _ 
P.O.# 94001 

Description of Standard: 

Model No. ___ D_N_S_-_ll _____ Serial No. __ .,.,S_-_,_3""-68,,,_9"-'B"'---____ lsotope Thorium-230 

Electroplated on polished stainless Steel disc. ____ _co::....:..... 7 .... 9'--_____ mm thick. 

Total diameter of 4 cmandanactivediameterof 4. 45 cm. ____ .......... ,_._______ ----'-----'---'-""-------

The radioactive material is permanently fixed to the disc by heat treatment without any covering over the active 
surface. 

Measurement Method: 

The 2 pi alpha emission rate was measured using an internal gas flow proportional chamber. Absolute 
counting of alpha particles emitted in the hemisphere above the active surface was verified by counting above, 
below and at the operative voltage. The calibration is traceable to NIST by reference to an NIST calibrated 
alpha source S/N ,393/91 

Measurement Result: 

The observed alpha particles emittesJ from the surface of the disc per minute (cpm) on the calibration date 
was 

---~3'->->-=2=1.:..0 ____ :: ----=1=2..:...8 ____ _ 

The total disintegration rate (dpm) assuming 1.5% backscarterof alpha particles from the surface of the disc. 
was 

----=-6~4-'-'l"""0'--__ ::!: ___ 2"""'5_6 _____ ~---0"-'.~0~0=2=8 ...... 9 _~µCi) 

The uncertainty of the measurement is 4 % which is the sum of random counting error at the 99% 
confidence level, and the estimated upper limit of systematic error in this measurement. 

Calibrated by: Arlene Gutierrez Reviewed by: fJtvx~~ 

Calibration technician:_J~~.~~./~·~~~e::::::::l__Z:t:t9;~ . Representative:_~ __ ;¢ _____ , .... f:l,J._ __ '_~~ 

Calibration date: 1/10/94 Reviewed date: __ __./'----t_Z._-_C(_'{, ___ _ 
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2F 
PCB SURROGATE RECOVERY 

Lab Name: QUANTERRA,MO Contract:-=-6~0~9_-~0~5'-----------

Lab Code: ITMO Case No.: ______ _ SAS No. : __ SDG No. : -=1_..0-4=2~7 ____ _ 

Level: ( low/med) -=L.:.O.,_.W __ _ 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 

EPA 
SAMPLE NO. 

============== 
PBLKOl 
PSPKOl 
DRUM#l 
DRUM#lDL 
DRUM#lMS 
bRUM#lMSDL --DRUM#lMSD 
DRUM#lMSDm;----DRUM#2 
DRUM#3 

Sl 
(DCB)# 
====== 

136 - -143 - -125 - -137 - -123 - -131 - -120 - -146 - -132 - -140 - -

S1 (DCB) = Decachlorobiphenyl 
S2 (TCMX) = Tetrachlorom-m-xylene 

S2 
(TCMX) # 
::======= 

114 - 116 - 103 -
101 -
101 -

96 --
105 -

-
-
-
-
-
-
-

• 

ADVISORY 
QC LIMITS 

(10-267) 

# column to be used to flag recovery values 

* values outside of QC limits 

D Surrogates diluted out 

page _l_ of_l_ FORM II PEST-2 1/87 Rev. 

0001 



3F 
SOIL PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: QUANTERRA,MO Contract: 609-05 

Lab Code: 1.IMQ Case No.: _______ _ SAS No.: __ SDG No.: 10427 

Matrix Spike - EPA Sample No.: DRUM#l Level: (l?w/med) LOW 

SPIKE SAMPLE MS MS ' QC 
ADDED CONCENTRATION CONCENTRATION t I LIMITS 

COMPOUND (ug/kg) (ug/Kg) (ug/Kg) REC ;;:j REC. 
=============~======;~=== ========= :::::=:==-;::;::==:::: = = == =========::::::=== ======== ====== 
Aroclor-1016 170 0 360 216 * 50-114 - -- --- - - -Aroclor-1260 170 0 360 215 * 8-127 - -- - - - -

SPIKE MSD MSD 
ADDED CONCENTRATION t !!; QC LIMITS 

COMPOUND (ug/kg) {ug/Kg) REC # RPO RPO REC. 
========================= ========= ==::;;:===:::;::;;:======= ::::-;:;:::===== ====== ====== ====:;::= 
Aroclor 1016 170 210 127 * 52 50-114 - -- --- --- - - - --Aroclor 1260 170 230 138 * 44 8-127 - -- --- --- - - - -- -

# column to be used to flag recovery and RPO values with an asterisk 

* values outside of QC limits 

RPO: ______ out of---~-,,,- outside limits 
Spike Recovery: __ 4 ___ out of __ 4 ___ outside limits 

COMMENTS: 

FORM III PEST-2 

0002 

2 



3F 
SOIL PCB SPIKE BLANK(LCS) RECOVERY 

Lab Name: OUANTERRA,MO Contract: ___ _.6~0~9~-~0~5=---------

Lab Code: 1..TI1Q Case No.: ______ _ SAS No. : __ SDG No. :_,..1=0_..4,..2 ___ 7 ________ _ 

Spike Blank No. : SPK92640 

SPIKE SPIKE SPK QC ! ADDED CONCENTRATION %' LIMITS 
COMPOUND (ug/kg} (ug/kg) REC .. REC. I .,. 

============~~=========== =.::::;======= ============= ====== =:==="'"'I 
Aroclor-1016 170 150 92 50-114 -- -- --- ---Aroclor-1260 170 107 -170 B-127 -- -- --- --- - - -

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

ND: not determined 

Spike Recovery: __ o ___ out of ___ 2 __ outside limits 

COMMENTS: 

FORM III PEST-2 

0003 



4C 
PCB METHOD BLANK-SUMMARY 

Lab Name: OUANTERRA,MO Contract: ___ 6_0=9_-~o=s __________ _ 

Lab Code: ITMO Case No.: ______ _ SAS No. : __ SDG No. =-=1..::::0...a:4-=2....:.7 _________ _ 

Lab Sample ID: -=B=L=K=9~2~6~4~0'-------- Lab File ID: 

Matrix: (soil/water) SOIL Level(low/medl LOW 

Date Extracted: 02-28-96 Extraction: (SepF/Cont/Soncl--=S=O=N=c __ _ 

Date Analyzed { 1} : 02-28-96 Date Analyzed (2): 

Time Analyzed (1): 14:59 Time Analyzed (2): 

Instrument ID (1): GCA Instrument ID (2): 

GC Column ID (1): DB-SMS GC Column ID {2): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

COMMENTS: 

page _1_ of _l_, 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 

EPA 
SAMPLE NO. 

:;;;::=:==:::::::;:;;====== 

PSPK0l 
DRUM#l 
DRUM#lDL 
DRUM#lMS 
DRUM#lMSDL __ 
DRUM#lMSD 
DRUM#lMSDm:;----DRUM#2 
DRUM#3 

LAB 
SAMPLE ID 

=============== 
SPK92640 
10427-012 
10427-012DL_ 
10427-012MS 
10427-012MSi5L" -10427-012MSD 
10427-012MSDDL 
10427-013 ---10427-014 ---

FORM IV PEST 

DATE DATE 
ANALYZED 1 ANALYZED 2 
==::::::::;===::;.== -===--===== 

02-28-96 - -02-28-96 - -02-29-96 -02-28-96 - -02-29-96 - -02-28-96 - -02-29-96 - -02-28-96 - -
02-28-96 - -

1/87 Rev. 

0004 

f.f 



METHOD BLANK 

5 



1D EPA SAMPLE NO. 
PCB ORGANICS ANALYSIS DATA SHEET 

PBLK0l 
Lab Name: OUANTERRA,MO Contract: 609-05 

Lab Code: I™O Case No_: SAS No.: SDG No. : --=l_,.0""'4.:2"-'7 ____ _ 

Matrix: • (soil/water) SOIL Lab sample ID: BLK92640 

Sample wt/vol: _.::;.3..,.0_,_ . .,.o __ ( g /ml) ----=G ____ _ Lab File ID: 

Level: (low/med) LOW Date Sampled: 

% Moisture: not dee. ____ _ dee. ____ _ Date Extracted: 02-28-96 

Extraction: {SepF/Cont/Sonc) SONC Date Analyzed: 02-28-96 

GPC Cleanup: {Y/N) _N_ pH: Dilution Factor: ---~l._ ___ _ 

CAS NO. compound 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

12674-11-2------Aroclor-1016 __________________ 33 ________ uu __ 
11104-28-2------Aroclor-1221 33 _____ _ 
11141-16-5------Aroclor-1232 33 --u--
53469-21-9------Aroclor-1242 33 --u--
12672.-29-6------Aroclor-1248 33 --,u--
11097-69-1------Aroclor-1254 33 --u--
11096-82-5------Aroclor-1260 33 :::u:_-:=..~-

U: Concentration of analyte is less than the value given. 

FORM I PEST 

0147 



Software version: 3.3 <4811> 
S-1• •- BLK 92640 
S~le HU'liJer: 27 
Operator 

TiN 
Study 

02/28/96 15:14 

lnstrunent 
AutoS~l•r 
Rack/Vfal 

GC ACDB·!i!IS,DB·1701) 
HP-7673A 

Charnel A A/D 111V Range 1000 

0/0 

Interface Seri al 
Delay Time 
End Tf,re 
S~ling Rate 

Raw Dau Fi le 
Result File 
Instrunent File: 
Process Fi le 
Saq:,le Fi le 
Sequence Fi le 

Inj. Volune 
s....,1. Amount 

# : 8116920948 Data Acquisition Time: 02/28/96 14:59 
1.00 mfn. 
15.00 min. 
2.9412 pts/sec 

G:\USERS\ACOUIRE\GC1\AA18992.RAW 
G:\USERS\ACOUIRE\GC1\AA18992.RST 
;:\users\ac~ire\method\A,8080.ins 
AAPCB 
AA1660 
G:\USERS\ACOUIRE\M£THCll\A960228.seq 

0 ul 
30.0000 

Area Reject 
Dilution Factor 

: 200.000000 
: 10.00 

Noise Thruhold: 10 Area Threshold 100 Bunch Factor: 
Multiplier 1.0000 Divhor : 1.0000 Adder : 0.0000 

Instrunent Conditions: 
/GCA,,,,; 
lnstrunent: GC A 

Collffl'I Ch A 
Ch 8 

Carrier Gas 
T~rature 
Notes 

:DB·5MS 30M X .32mm X 1 .Oum 
:D8·608 30M X .32mm X 0.5um 
:H (12 1ttl/min) 
:170C··>20C/min•->220c··>4c/min.-•>250C(2mfn) 
: lnJ. Vol is 2.0 ul split into 1.0ul/col 
Divisor • X Sol ids/100 
Dfl. Factor• Final Vol X Any Dilutions 

Total Nunber of Peaks Detected: 27 

PCB RBPORT 
Peale Time 
# [mfnl 

1 .96 
2.83 

Area 
[uV"sac] 

385907.5 
2310.0 

388217.4 

SURR. Group 
AR 1016 Group 

Group Report For : AR 1016 Group 

Peale Time 
# [min] 

10 
11 
0 

2.50 
2.83 
3.60 

Area 
[uV"sacJ 

337.6 
19n.3 

0.0 

2310.0 

AR 1016 (1·3) 
AR 1016 (2•3) 
AR 1016 (3•3) 

Group Report For : AR 1260 Group 

Peale Time 
# Cmin] 

0 
a 
a 
a 

7.03 
7.16 
7.61 
8.38 

Are■ 

[uV"sacl 

a.a AR 1260 <1•4> 
0.0 AR 1260 (2·4) 
0.0 AR 1260 (3·4) 
0.0 AR 1260 (4•4) 

0.0 

Group Report For : stJRR. Group 

Peak Tfme Area c_,.,,t 

cone. 
ppb 

73.77 
0.77 

74.55 

Cone. 
ppb 

0.11 
0.66 
0.00 

0.77 

cone. 
ppb 

0.00 
0.00 
o.oo 
o.oo 

o.oo 

Cone. 

XIIEC. 
TCN)( 

1e+03 
11 .62 

XIIEC. 
TCN)( 

1 .70 
9.92 
0.00 

XIIEC. 
TCN)( 

0.00 
o.oo 
0.00 
0.00 

XIIEC. 

XIIEC. 
DBC 

221.32 
2.32 

XIIEC. 
DBC 

0.34 
1.98 
0.00 

XIIEC. 
OBC 

o.oo 
0.00 
0.00 
0.00 

XIIEC. 

0148 
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Result rile AA.18992.RST, Printed On 02/28/96 15:14 p. 

# (min] {UV-sec] Name ppb TCMX OBC 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••c ~••••••••••••••••------••-•-• 

"J ____ ,!:5 ____ ;:i~:! ___ :~ _______________________ i:: ___ ~ _____ :i:li ___________________ ····---·······:::···--:·--·::· 

385907.S 16.72 

Types and reasons for Manual Analysis if perfprmed on this sa•~le: 
1. Manual Identification: RT shift, Wrong peak, Interference fran .. . 
2. Manual Integration: Incorrect in~egration, Interference fran .. . 

?,j Other 
(_)'· No Manual performed on this saq,le. 

An1lyst:~"-aJ--..,(...ll~..;;.....-..:::~-~-=2f7i __ (... ________ _ 

0149 

8 



SlffJll• N-: BLK 92640 
FileN- : g:\users\acquire\gc:1\,AA18992.raw 
Method : A8080. ins 
Start Ti• : 1.00 •in End Time : 15.00 min 
Scale Factor: 1 .0 Plot Offset: 12 rN 

-i 

3 
(1) 

:::i 
'--' 

,64 

_, 

10.39 

12.60 

A 
0 

-==========--·14.00 

PCB 

S~l• #: 27 Page 1 of 1 
Dete: 02/28/96 15:14 
Ti111e of Injection: 02/28/96 14:59 

Low Point : 11.56 rN High Point : 105.5B mV 
Plot Scale: 94.O rrN 

Response [mV] 

0150 

q 



INORGANIC SAMPLE DATA 

D~ UM~ i, 2. ~ 3 



U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO 

SOW No.: SW846 

Case No.: SAS No.: 

Lab Sample ID 
Pl0427-012 

-Pl0427-013 
-Pl0427-014-
-PBT92922 ---

Were ICP interelement corrections applied? 

Were ICP background corrections applied? 
If yes - were raw data generated before 
application of background corrections? 

Comments: 

SDG No.: 10427 ----

Yes/No YES 

Yes/No YES 

Yes/No NO 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

Signature: Name: 

Date: Title: 

COVER PAGE - IN TCLP 

.. 
I 

0001 
II 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO_ Case No.: --- SAS No.: ---

EPA SAMPLE NO. 

DRUM #1 

SDG No. : 10427 ----
Matrix (soil/water): WATER Lab Sample ID: Pl0427-012 

Level ( low/med) : LOW Date Received: 02/26/96 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7439-92-1 Leaa: 107000 - p - -
- -- -
- -
- -
- -
- -- -
- -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -- -
- -
- -- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

, 
0002 

12 



Lab Name: QUANTERRA_MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 609.05 -------
Lab Code: ITMO_ Case No.: SAS No.: --- ---

EPA SA.t\1PLE NO. 

DRUM #2 

SDG No. : 10427 ----
Matrix (soil/water): WATER Lab Sample ID: Pl0427-013 

Level ( low/med) : 

% Solids: 

LOW 

0.0 

Date Received: 02/26/96 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

-7439-92-1 Leaci 71000 p - -
- -
- -
- -
- -- -- -
- -- -- -- -
- -
- -- -
- -- -- -
- -
- -
- -
- -- -
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

0003 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO_ Case No.: --- SAS No.: ---

EPA SAMPLE NO. 

DRUM #3 

SDG No. : 10427 ----
Matrix (soil/water): WATER Lab Sample ID: Pl0427-014 

Level ( low/med) : 

% Solids: 

LOW 

0.0 

Date Received: 02/26/96 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7439-92-1 Leaa 2290 - p - -
- -- -
- -
- -
- -
- -- -
- -
- -- -
- -
- -
- -
- -- -- -- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

0004 
I 'f 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_Mo ______ _ Contract: 609.05 

Lab Code: ITMO Case No. : __ _ SAS No.: ---

EPA SAMPLE NO. 

PBT92922 

SDG No.: 10427 ----
Matrix (soil/water): WATER Lab Sample ID: PBT92922 

Level ( low/med) : LOW Date Received: 03/04/96 

%' Solids: a.a 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7439-92-1 Leaa 34.3 u p 
-- -

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

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

0005 
I' 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: SAS No.: SDG No. : 10427 ----
Initial Calibration Source: SOL/L/SPX/IC 

continuing calibration Source: SOL+/LL/SPX_ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R(l) Found 

Leaa: 4000.0 3966.82 99.2 4000.0 4045.47 101.1 3967.26 - - - - - -

.. 

%R (1) 

99.2 -

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

M 

p 
-------

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

TCLP 

0006 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code : I TMO case No.: SAS No.: SDG No. : 10427 ----
Initial Calibration Source: SOL/L/SPX/IC 

Continuing Calibration Source: SOL+/LL/SPX_ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found 

Leaa:: 4000.0 3990.00 99.8 - - -
%R(l) 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

M 

p -
-
-
--
-
--
-
---
-
-
-
-
-
-
-
-
-
----

TCLP 

0007 
f? 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No:: SAS No.: SDG No.: 10427 

AA CRDL Standard Source: SPX/SOL+/LL_ 

ICP CRDL Standard Source: SOL+/SPX __ 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Stan4ard 
Initial 

Analyte True Found %R True Found %R 

Leaa 200.0 186.48 93.2 - -- -

FORM II (PART 2) - IN 

----

for ICP 
Final 

Found 

0008 
r.; 

%R 

TCLP 



U.S. EPA - CLP 

3 
BLANKS 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: SAS No.: SDG No. : 10427 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_ 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) C 1 C 2 C 3 C 

Leaa: 34.3 u 34.3 u 34.3 u 34.3 u -- - -- - - - -- -- - - -
- - - -
- - - -- - - -
- - - -- - - -- - - -
- - - -
- - - -- - - -- - - -
- - - -
- - - -
- - - -
- - - -
- - - -- - - -- - - -
- - - -
- - - -- - - -- - - -- - - -- - - -

FORM III - IN 

----

Prepa-
ration 
Blank 

34.300 --

0009 
M 

C M' 

u p--
- --
- --
- --- --
- --
- --
- --- --
- --
- --
- --
- --
- --
- --
- --
- --- --
- --
- --
- --
- --
- --
- --
- --

TCLP 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: SAS No: SDG No. : 10427 ----
ICP ID Number: TJAll00 --- res Source: SOL+/SPX __ 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R 

Lead 0 1000 -2 886.4 88.6 36 911.0 91.1 -- - - -- -

FORM IV - IN TCLP 

0010 
20 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: 

Solid LCS Source: 

Aqueous LCS Source: SOL+/CHEMPUR 

Aqueous (ug/L) 
Analyte True Found %R 

Leaa: 1000.0 1073.69 107.4 - -

SAS No.: 

Solid 
True Found C 

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

FORM VII - IN 

SDG No. : 10427 

(mg/kg) 
Limits 

0011 
21 

----

%R 

.. 

TCLP 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: SAS No.: SDG No.: 10427 

ICP ID Number: TJAll00 --- Date: 01/01/96 

Flame AA ID Number 

Furnace AA ID Number 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground {ug/L) (ug/L) M 

Leaa: 220.35 100 34.3 p-- - -- - - -
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

Comments: 

FORM X - IN 

0012 
21 

----

TCLP 



U.S. EPA - CLP 

llA 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO_ Case No.: SAS No'.: SDG No.: 10427 

ICP ID Number: TJAll0o_· __ Date: 10/01/95 

Wave- Interelement Correction Factors for 
length 

Analyte (nm) Al Ca Fe Mg 

Leaa 220.35 0.0013200 0.0000000 0.0000000 0.0000000 - - -

•Comments: 

- - -

FORM XI (Part 1) - IN 

.... 

0013 
2'3 

----

; 

AS -
0.0000000 -

TCLP 



U.S. EPA - CLP 

llB 
ICP INTERELEMENT CORRECTION FACTORS {ANNUALLY) 

Lab Name: QUANTERRA_MO ------- Contract: 609.05 

Lab Code: ITMO Case No.: SAS No.: SDG No. : 10427 ----
ICP ID Number: TJAll00 • Date: 10/01/95 

Analyte 

Lead ---

Comments: 

Wave
length 

(nm) 

220.35 

---

Interelement Correction Factors for 

NA TH u 
0.0000000 -0.0017600 __ 0.0009690 

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

FORM XI (Part 2) - IN 

0014 
.Zt/ 

TCLP 



U.S. EPA - CLP 

12 
ICP LINEAR RANGES (QUARTERLY) 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO_ Case No.: SAS No.: --- SDG No.: 10427 ___ _ 

ICP ID Number: TJAll00_· __ Date: 01/01/96 

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) M 

Leaa 5.00 50000.0 7> -- - - -
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

Comments: 

FORM XII - IN TCLP 

0015 



U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Name: QUANTERRA_MO _____ _ Contract: 609.05 

Lab Code: ITMO Case No.: SAS No.: SDG No. : 10427 

Method: P 

EPA 
Sample Preparation Weight Volume 

No. Date (gram) (mL) 

DRUM #1 03/01/96 100 
DRUM #2 =03/01/96= - 100-
DRUM #3 03/01/96 --100 
LCSW93089-l -03/01/96- - 100 -
PBT92922 =03/01/96= - 100 -
PBW93089 03/01/96 - 100-- - - -

., 

FORM XIII - IN 

0016 
'2 6 

TCLP 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

SAS No.: Lab Code : I TMO Case No. : SDG No. : 10427 

Instrument ID Number: TJAll00 Method: P ---
Start Date: 03/01/96 End Date: 03/01/96 

EPA 
Analytes 

Sample D/F Time % R p 
No. B 

so 1.00 1535 x - - - - - - - - - - - - - - - - - - -
s 1.00 1538 X - - - - - - - - - - - - - - - - - - -
s 1.00 1541 - - - - - - - - - - - - - - - - - - -
s 1.00 1545 - - - - - - - - - - - - - - - - - - - -
ICV 1.00 1548 x - - - - - - - - - - - - - - - - - - -
ICB 1.00 1551 X - - - - - - - - - - - - - - - - - - -
CRI 1.00 1554 X - - - - - - - - - - - - - - - - - - -

1.00 1557 X - - - - - - - -s - - - - - - - - - - -
ICSA 1.00 1600 X - - - - - - - - - - - - - - - - - - -
ICSAB 1.00 1604 X - - - - - - - - - - - - - - - - - - -
PBW93089 1.00 1607 X - - - - - - - - - - - - - - - - - - -
LCSW9308~ 1.00 1610 X - - - - - - - - - - - - - - - - - - -

- - - - - - - - -zzzzzz 1.00 1613 - - - - - - - - - - -
1616 x - - - - - - - -CCV 1.00 - - - - - - - - - - -

CCB 1.00 1620 X - - - - - - - - - - - - - - - - - - -
'-zzzzzz 1.00 1623 - - - - - - - - - - - - - - - - - -

zzzzzz 1.00 1626 - - - - - - - - - - - - - - - - - - - -
- - - - - - - - -zzzzzz 1.00 1629 - - - - - - - - - - -

5.00 1632 - - - - - - - - -zzzzzz - - - - - - - - - - -
1.00 1635 - - - - - - - - -zzzzzz - - - - - - - - - - -
1.00 1639 - - - - - - - - -zzzzzz - - - - - - - - - - -

zzzzzz 1.00 1642 - - - - - - - - - - - - - - - - - - - -
1.00 1645 x - - - - - - - -CCV - - - - - - - - - - -
1.00 1648 X - - - - - - - -CCB - - - - - - - - - - -

DRUM #1 1.00 1651 X - - - - - - - - - - - - - - - - - - -
#2 1.00 1655 X - - - - - - -DRUM - - - - - - - - - - - -
#3 1.00 1658 X - - - - - - -DRUM - - - - - - - - - - - -

1.00 1701 - - - - - - - - - - - - - - - - - - -zzzzzz - - -PBT92922 1.00 1704 x - - - - - - - - - - - - - - - -
-- 1.00 1707 X - - - - - - - - - - - - - - - - - - -ICSA 

1.00 1710 X - - - - - - - - - - - - - - - - - - -ICSAB 
1.00 1714 X - - - - - - - - - - - - - - - - - - -CCV - - - - - - - - - - - - - - - - - - -
-- -- - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 

0017 
'J.l 

----

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - .:.... 

- - - -- - - -
- - - -
- - - -
- - - -
- - - -- - - -- - - -
- - - -
- - - -
- - - -
- - - -
- - - -- - - -
- - - -- - - -- - - -- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
TCLP 



U.S. EPA CLP 

14 
ANALYSIS RUN LOG 

Lab Name: QUANTERRA_Mo ______ _ Contract 

Lab Code: ITMO_ Case No.: SAS No. 

Instrument ID Number: TJAll00 Method: P ----

609.05 

SDG No. 10427 

Start Date 03/01/96 End Date: 03/01/96 

EPA 
Sample 

No. 

CCB ____ _ 

D/F Time % R 

1.00 1717 

p 
B 

x 

FORM XIV 

Analytes 

IN 

0018 

-------

TCLP 



CHAIN OF CUSTODY 
SAMPLE LOG-IN/RECEIPI' RECORDS 

D\"VM~ 1/ 2. ,( 3 

.... 



0 
w C> 
0 --..J 

.,::.. 

Ouanterra February 26, 1996 04:19 pa 
ACCOUlt: 11084 Project: 609.05 ABB GAS lo. 609.05 lev. 0 

Kaster Sllllple Login: 10427 
Project Hanater: A. Field 

Oraft: ~}) Entered and Revletied by: s· ~ PM l"'I_.,; ~ ??:Y:~ 
Slllllf)le Header Taiiplate: 

Sllllflle No. 
t-,it11 

• container Type 
Data: 

Client •P 

104Z7·001 $0{1. 11 
GN11A-aadi1.11 ,U6 tinly 

1 Pit· Plastlc-11. 
1 

10427-002 ,5011;;,,z_ 
GNIMA,.RlldlUI 22.6 Qnl)' 

1 PII • Plntle·1L 
1 

10427·0DaW' $OU. fl WUCATE 
GANNA-Radh• 226 only 

1 Ptl • PlNUc-11. 
1 

·10427-CIOl SOIL ll 
GNIM-«tldh.11 226 only 

1 PN • Plastic-11. 
1 

10427·004 SOIL 14 
GNIMA-tladiua 226 only 

1 P11 • Plutic·1L 
1 

10427·005 SOIL 15 
GAIINA'"Radh,a 226 only 

1 PII • Plastic·1L 
1 

10427·006 SOIL '6 
G»IIA-tladiua 226 only 

1 P11 • Ptutic·ll 
1 

l*=SMf>le has not been red screi!fled. 

Analysis 

Soil 

RAD/~04 
IIAO/SCIEEll/04 

IIAD/GAMA/04 
IAD/SCIEEN/04 

RAD/~/Q4 
IIAD/SCIEEII/G4 

IIAD/GNIIA/04 
IIAD/SCIEEII/Qf, 

I.Ab/GMMA/114 
IAD/SCIEEll/04 

RAD/GAMMA/Q4 
IIAD/SCREEN/Qf, 

RAD/GAHKA/04 
RAD/SCIIEEN/Qf, 

SOil 

SOil 

Date: Collected Ow 

Cl••• Preservative Anal. Ow Oate Hold D•t• st te 

21·FE1·96 15:00 Z.~fEJ.~96 Ol'l:00 18·f!Mt·'6 FEO EX 

S COLD 
S COLD 

S COLD 
S COLD 

s COLO 
S COLD 

S COI.D 
S COLD 

S COLD 
S COLO 

S cotO 
S COLD 

1HtM•96 
1MIAa·96 

11-IW:·96 
11-IW:·96 

11·1W1·96 
11-Ml-96 

11·NM·96 
11·NM·96 

1HtM·96 
11·Ml·96 

11-IW:-96 
11·NM·96 

21·AUCM6 1141 
24·MIG·96 1141 

21·AUG·96 1141 
24·AUG·96 I14a 

Z3·MIG•96 1141 
24·MIG·961141 

23·N.JIG·96 1141 
24·MIG·96 I14i. 

U·MIG-96 114e 
24·AUG·96 1141 

2J·AUG·96 1110 
24·AUG·96 1141 

i!3·FE1~96 10:20 26·FEl-96 09:00 18·Mlt·96 FED EX 

S COLD 
S COLD 

Page 1 

1MtA11·96 
1HIAl·96 

ll • AllQ.-96 1148 
24·AUG·96 1148 

·•lid C.t.,-y lad ..,_le ·• 

(COntalner Nulf:,ers:t Filled> 

3* 

J* 

J* 

, .. 

3* 

]Iii" 

3• 

R4731·0(U 

(Zt6339: 100) 
(216339: 100) 

l47J1·00l 

(216340:100) 
(216340: 100) 

1473lM)OI 

(216341: 100) 
(216341: 100) 

R41lM)Q3 

CZ16342: 100> 
(216342:100) 

14731 •Gi04 

(11634:J; 100) 
(216341: 100) 

R4731•W,I 

Cl16344: 100> 
(216344: 100) 

14731·«. 

(216345:100) 
(216345:100) 



w 

Project Manllger: A. Field 

Ouanterra February 26. 1996 04:19 Pl 
AccCUlt: 11084 Project: 609.05 All GAS llo. 609.05 Rev. 0 

MISter S1111Ple Login: 10427 

Draft: Ftnal: Entered and Reviewed by: __________ _ PN Review: _____________ _ 

S11111Ple Header lell)late: 

Saple No. 
C-.Jta 

• Container Type 
Dita: 

Client 10 

10427·007 SOIL tf1 
GMM .. ladha 226 only 

1 PN • Plutic-1L 
1 

10427-ooa SOIL 18 
GMNA-=Radit11 226 only 

1 PN • Plutic-1L 
1 

10427-009 SOJL ff 
GNIM•ladiua l26 Cll'lly 

1 PN • Pl ■atic·1L 
1 

10427-010 SOIL 110 
GNIM"Radha 226 only 

1 PN • Pluttc·1L 
1 

10427·011 SOIL 112 
GANM!Olladiua 226 only 

1 PN • Pluttc·1L 
1 

10427·012 OR\11 ,1 

C•Natrix 

Analysis 

RA0/GMMA/Q4 
IINJ/SCIHN/114 

Soil 

Soil 

RAO/lWICA/114 
RAO/SCREEN/04 

Soll 

RAO/GMMA/114 
RAD/SCREEN/114 

RAO/GMMA/04 
RAD/staEEll/114 

RAD/GAIIMA/114 
RAO/SCREEll/114 

Soil 

Soll 

soil 
GMM-ladha 214 only//JCLP IETALS=Pb Only. 

1 PN - Pla1tic·1l RAD/GAMIIA/04 
1 RA0/SCREEII/Q4 
1 AN· Allbet Gl-•·250Ml EXTMETAl/TCLP/04 
1 ICAP/TCLP/Q4 

0 1 PCB/8080/04 

:}o427•013 DRIM 12 Soil 
CJ1 GANIIA•Radiua 226 cnly//TCLP METo\lS=Pb Only. 

1 PN • Plaatic·1L RAD/GANIIA/04 

l*=Saaple has not been rad screened. 

Date: Collect~ Due Shippir 

Class Preservative Anal. Due Date Hold Date Site 

23-FEl·96 10:25 26·ffl•96 OP:00 11-1Wt·96 FED EX 

s COLD 11-MR-96 23·AUG•96 1141 
s COLD 11-NAl-96 24·AUG·96 1148 

23-f£1·96 10a,O·tt·FEl .. 96 OP:00 11·NAR•96 FEO P 

s COLD 1HIAl·96 23·AUG·96 1141 
s COLD 11-IIAl·96 24-MIG-96 1148 

~-fEB-96 1CIJJ$ ~,.fE,·96 DP:00 11·JWt·96 FU Q 

s CXIU) 
s aJU) 

s COU> 
S COLD 

Iii COlO 
s CXIU) 

s COU> 
s COLD 
S COLD 
S COLD 
S COLD 

11·1MR·96 
11·11A1·96 

11-NM:-96 
11·NAR-96 

11·1N·96 
11-NM-96 

11-lwt-96 
11·11A1·96 
11·M11•96 
11-NM-96 
1Hwt·96 

23-AUG-9611~9 
24·AUG·961141 

23-AUG-96 Rl41 
24-AUG-96 1141 

i!3·MIG·96 11~1 
24-AUG-96 R141 

23·AUG·96 R141 
24-AUG-96 1141 
22-IWl-96 1141 
21-AUG-96 R14B 
08-Mlt-96 R141 

23·fE1·96 10;55 ~-fU-96 OP:00 11-NAR-96 FED EX 

S COLD Zl·AUG-96 R1'iB 

141d c.,eaory Rad Salpf.e a.. 
(Container IIIIDtra:X Filled) 

,. R475HI07 

(216346: 100) 
(21~:100) 

J• 1114731-IXII ~ ....... :=. 

(216347: 100) 
(216347: 100) 

•• 1,i,1-00, 

(21~:100) 
(216341: 100) 

, .. 147lMUO 

(216349: 100) 
(216349:100) 

,. 14751•011 

(216150::100) 
(216350: 100) .,~ 14731•012 

ci1635h100) 
(216351:100) 
(216152:100) 
(21635.2:100) 
(216352: 100) 

3• 14731•013 

(216353; 100) 



0 
0 

kl -J 
('J a> 

Project Nanager: A- Field 

Quanterra FebrUllry 26, 1996 04: 19 PIii 
Account: 11084 Project: 609.0S All GAS No. 609.05 Rev. 0 

Master S-.ple Login: 10427 

Draft: Final: Entered and Reviewed by: __________ _ Pft Review: _____________ _ 

Sanple Header Tetiplate: 

Sllliple No. Client ID 
·c~ts. 

I Container-Type 
Data: 

1 
1 AN - Almer Glasa-251111. 
1 
1 

Anal ya is. 

UO/SCIEEN/04 
ElllNET ALnCIJ'/Q4 
ICAP/JCLP/04 
PC8/80IIO/Q4 

10427-014 OIIUN 13 SOil 
GMM•Radh• 2Z6 only//TCLP NETALS=Pb Qlly. 

1 PN - Plaltic-1L 
1 
1 AN - Allber Gla&.S·250NL 
1 
1 

3*,.S-.ple has. not been ud screened. 

IAD/GANIIA/04 
RAD/SCIEEN/Q4 
ElllNETAL/TCLP/G4 
ICAP/TCLP/Q4 
PC8/80IIO/G4 

Date: Collected Due Shipper lad C•t4111ory Rad Sa111ple llo-

Class Preservative Mal . Due Date Hold Date Site (Container NUllbers:X fillad) 

s COLD 11-NAR-96 24-AUG-96 1148 (216353:100) 
s COLO 11-W-96 22-W·N 1141 (216!54: 100) 
s COLD 11-NA11·96 21-AUG-96 1141 (216354: 100) 
s COLD 11-NA1·96 Da·NAR-96 1148 <216354: 100) 

Z3·FE8-96 11:10 Z6·FE1·96 09:00 11•NAl-96 fEQ Ell 3• R47l1·014 

·t.. .. 
s COLD 1HUlR·96 23·.AUG-96 114. (216355:100) 
s COLD 11-IUlll·96 24-AUG·96 1141 (216355:100) 
s COLD 1HIAl·96 2NW1·96 11'1 (216356:100) 
s COLD 11-NAR-96 21-AUG-96 1141 (216356:100) 
s COlD 11-lwt-96 Da-NAR-96 1141 (216356:100) 

Page 3 



Chain of 
Custody Record 

QOA.-•114 

Clisnl 

- ~ (C 1M u~-1~D · ✓, "'· • ·- __ 1,.- [!Y__ ....... --

Q,,anterra 
Enriroomenr.l 

Ser,,ic.-es 

Cha~ Of Ci1557 
-- ·----------·-· -· 

f2B ICfl f , I 
a---- .. 

Sample I.D. No. and Description Condition on RtJceipl 

oof',; 
\ ~!l.L1.JL---------....f..!::;t,..::~i.w..~lo:L.,!:..+--.;,,..-4----f-,..___,=---tt-=-""'1--=-t-~"----f..L---,:.:..a...---+-':-t--+---t---1--t--t--t-t--t--+--t-
~ ..4...U-:::S....!;,:.__,....---,-.-..------f!i4"1~~--t=i,!k:;;--J---jl---+--j!-----tt-'"!-<~r-1"-t-~---+---:f-----t-

... ..!d.U...-lL~---------l-!;l!=;i:_,;~-,...n~:+---1---+--+---+-l--+-J--f------,pd,"--f-~l-----+.J-+...::.+-+--+-+-+--+--l----11---¾--+-
'\ ~u..::a:::.::i::_ ________ ...i.,::"J,,!:.:.:i,..ut:.,lUC.:--.-t---l-----+--1-----4--II----J.....:l.-l-_.J~-4-__Jl------l-L--l---iH-4--+--+-+---4----4--11---l--.J---

"=LJ_.:J;-l~----------i-:;i~#-!-'-"'--+uo'""'"'"+-,---+----+--t----+-l----+--+--L.--+--+-----1--"-HM--t--t--f--f.--+--if--f--+-+-
'\ ~Jl._..!IP-J!---------➔ ;l~l.L.,i!i,P---f-"'~~-l----f-➔---I---Jl----+---&-+---l:'-L--t--+----.f➔+""l-;---f-il--,t--+--+--·1--+
~~Lb-#.-LI!....---------1--=!-:-'-~'='-+"::~'±--+---++--+-l--+~4--l.fll'=---+---t----H-+-llf---t-+-+-l--+-Jf-1--l--4--

,">--~=.1.....11~.:....--------1-¥-~~L...j..Ll<.,~.1--1----.µ..&o::....:.r.~ .... ~lilJi'IU4--~l----'~--l'---f--l------lµ_µ...l-+--l--l---+--+-_j..--l--J 
'j,,_....!:!L11Jm....~"'----------}!q~~.11c._..}..!.l.ll!.-J.-i----..J!!a..:!:ba:,;iikM:.-,rg.:.iui,:.........cJ--_--U"---t---:!!:.....1~---4-1..J.....l+-.+--J--l---l--J.-J_jl...-l~ 

::, 
.::> 

~ -.J 

~ lnstn.dions 

Po6.siole Hszafd ldenlilicalion 

0 Non·Hszafd O flammable 
Tum AIDUl'ld rim. Reqwecl 

□ Noo'nal c;(Rnsh 
-;- ----;-· B)' 11) • -
~c,..,.... ·, \ _. 

2 /inquiShed By 

-J 3 RB'i"luished By 

Commet1ts··- ••• 

SanpeDispoMI 

0 Skin kmanl □ Poi50rl 8 -~ lnknown O Rell.Im To CIMnl 

Dare r1m11 

---·--··········--'----·-J~~~--

----JDll"' _L __ _._3_. Recsilled __ • _By ________ _ 

DISTIUIJUTION: WHITE • Stays with S4mp/e. CANARY • Ralurfllld to Clisnl Wlf/l Report; PINK . FIIJld Col>r 

0 Ndwe For Monlhs 

Dale - Time • •• -

-.l.lo·1C:, 01,,"l 

----i..l~_'·_··--- .. (~-·-·· 
Date Time 

~__________.I _ ___ _ .. I • 



Qlndldvn Upaa Receipt Vlrilace Rlpart 
St.Laail 

CUem:: ___ A __ .4-__ p _________ _ 
Projc No: _ ___.&;....,__0_'1_. _o ..... -r ____ _ ~ ,.1.-!l.~ Dfoa 

tn•nwd by:,-~..,_,-"""""-"~~------
Shipper/No: f~) e6 Y,'11 2 7t7 k 1~ 

' 
RPA/COC Numbln:._I r .... s ... I ____ 7 ____ _ 

Cwldoa/Vutuce (CIiis al"-....,): 

1. C S&mp11 C'&Qrf_, ~- 1. C S..,..1Doamwieer.,..1a1111CDSU11t11:CD 
1. C ~__,_,..._proper,._,_,._ 

011, ............. ------

Q CoolM .... _..•willlil.C::i:2-C 

Record ....... , _____ _ 

C 

C 

pH __________ _ 
9. 0 AIODOlilloau'INl•,..,.•nipr u 

owr:, _________ _ 10. 0 0..-( .......... ): 

3. 0 S...,.recemitillillpi ... ,,.,.,..,, 

♦. C 5-pllnamdflbaallft'IP"...-,.ott.Elpu: 

5. C ~,._...,._.,.... 

6. C Na sample ID oa ._, ._....,, 

1.'"_c CIIIIOdy11pe~. 

c...i-:-. w,v,,.....__(t,_\:. _______ _ 

Clieal:'s Nacm: blinlld Yll'tMJIJ oa: Br. C 

C 
-------- ----- -------

Cliem's Name: ~ • wraac oa: Ir, -------- -----
C Sampil(s) proceued •u ii". 

C s.m,111(1) oa. bold umil: ff......._,-,,: --------
s.mp. Coaavisuc,.rviw ..._,,: <gr drine)cki)Jtr<;jj;;} 0.: J- ~ ,-t~ 

Pn,jlc:&Maaqemlldbview: -~---~------- Dla:..2 r;U -5'[ 

IIGN8D OIIIGINAI. NVn • UTADD IN TIii 1'11m1CT JD.a 

3!./ 



PCB QC SUMMARY 

Dtv~ '{ 

.JS 



2F 
PCB SURROGATE RECOVERY 

Lab Name: OUANTERRA.MO contract: ...... 6~0~9_-~0_5 _________ _ 

Lab Code: ITMO Case No.: ______ _ SAS No.:_ SDG No. =-=-1..,0:::.88::.:2=------

Level: (low/med) -==L""'O.:.aw __ _ 

01 
02 

=;:t:5' So.wwtpl e. ~ o 3 

' 04 («If l)(c,, ...... ) 05 
06 
07 
08 
09 
10 
1.1 
12 
13 
14 
J,.5 
1.6 
17 
18 

EPA 
SAMPLE NO. 

-=--=--------= 
PBLK0l 
PSPK0l 
#5 WASTE DRUM -

Sl 
(DCB)# 
====== 

141 - -

Sl (DCB) = Decachlorobiphenyl 
S2 (TCMX) = Tetrachlorom-m-xylene 

S2 
(TCMX)# 
======= 
_116 

126 - 1.17 -
--
-

ADVISORY 
QC LIMITS 
(58-205) 
(48-180) 

# Column to be used to flag recovery values 

* values outside of QC limits 

D Surrogates diluted out 

page _1_ of_l_ FORM II PEST-2 

!t 

1/87 Rev. 

00001 



3F 
SOIL PCB SPIKE BLANK(LCS) RECOVERY 

Lab Name: QUANTERRA,MO contract: ___ ---'6~0_9::;_-o=s ________ _ 

Lab Code: ITMO Case No.: ______ _ SAS No.: __ SDG No.:_~1~0~8~8:2 ________ _ 

Spike Blank No.: SPK98205 

SPIKE SPIKE SPK QC 
ADDED CONCENTRATION \ LIMITS 

COMPOUND .. (ug/kg) {ug/kg) REC # REC. 
•••==s===•====•=•=======z =======-== ========--==-= ===•== ====== 
Aroclor-1016 170 160 94 50-114 
Aroclor-1260 --170 -- ---160== -99- B-127 -- - - - -

# column to be used to flag recovery and RPD values with an asterisk 

• Values outside of QC limits 

ND: not determined 

Spike Recovery:_O_ out of _2_ outside limits 

COMMENTS: 

FORM III PEST-2 

'P 

00002 . s 7 • 



4C 
PCB METHOD BLANK SUMMARY 

Lab Name~ QUANT'ERRA,MO Contract:--=6~0~9_-~0_5 _________ _ 

Lab Code! ITMO case No.: ______ _ SAS No.:_ SDG No. :-=1 .... 0 __ 8_8 __ 2 ________ _ 

Lab Sample ID: _a_L-K~9_8=2_0_5 ______ _ Lab File ID: 

Matrix:(soil/water) 

Date Extracted: 

Date Analyzed ( 1) : 

Time Analyzed ( 1) : 

Instrument ID ( 1) : 

GC column ID ( 1) : 

SOIL 

04-24-96 

04-25-96 

14:54 

GCA 

DB-SMS 

Level(low/med) LOW 

Extraction: (SepF/Cont/Sonc)-=-SO~N~C=---

Oate Analyzed (2): 

Time Analyzed (2): 

Instrument ID (2): 

GC Column ID (2): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

COMMENTS: 

page -L of -L 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 

EPA 
SAMPLE NO. 

=-============= 
PSPKOl 
#5 WASTE DRUM -

LAB 
SAMPLE ID 

=============:=: 
SPK98205 
10882-005 -

FORM IV PEST 

DATE 
ANALYZED l 
========== 

04-25-96 - -04-26-96 - -

DATE 
ANALYZED 2 
=a======== 

00003 
3t} 

1/87 Rev. 



MEfflOD BLANK 



1D EPA SAMPLE NO. 
PCB ORGANICS ANALYSIS DATA SHEET 

PBLKOl 
Lab Name: OUANTERRA,MO Contract: 609-05 

Lab Code: ITMQ case No.: SAS No.: SDG No. : --=1.,.,0,..8-=-8=-2 ____ _ 

Matrix: (soil/water) SOIL 

Sample wt/vol: --::,3.a;.O_. ;;:..o __ ( g /ml) _...;G,.__ __ 

Level: (low/med) 

\ Moisture: not dee. ____ _ dee. ____ _ 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y/N} _li... pH: 

CAS NO, Compound 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-l------Aroclor-1254 
11096-82-S------Aroclor-1260 

Lab Sample ID: BLK98205 

Lab File ID: 

Date Sampled: 

Date Extracted: 04-24-96 

Date Analyzed: 04-25-96 

Dilution Factor: ---=1 ___ _ 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

33 
33 
33 
33 
33 
33 
33 

Q 

u 
-u--
--u-
--u--
--u--
--u-
u-

U: concentration of analyte is less than the value given. 

FORM I PEST 

00122 
1{0 

. . 



Software Version: 3.l <4811> 
SMple N- : BLK 98205 
SMple N.-r: 24 
~r■tor 

Tf"8 
Study 

04/25/96 15: 10 

I ns t n.rtent 
AutoS■q:,ler 
Rack/Vial 

GC_ACOB·5MS,DB•608~ 
HP 7673A 

Chomel A A/0 flN Range 1000 

0/0 

Interface Serial 
Delay Tinie 
End Time 
S1111>ling Rate 

Raw Data File 
Result File 
lnstrunent File: 
Process Fi le 
S-1• File 
Sequence File 

Inj. Voll.IN 
SMpl e Amol.nt 

# : 8116920948 Data Acquisition Time: 04/25/96 14:54 
1.00 ■in. 
15.00 ■in. 
2.9412 pts/sec 

G:\USERS\ACQIJJRE\GC1\M20235.RAW 
G:\USERS\ACQIJIRE\GC1\M20235.RST 
SI: \users\acqui re\method\A8080. ins 
AAPCB 
AA1660 
G: \USERS\ACQIJ I RE\HETHOO\A960425. seq 

0 ul 
30.0000 

Are■ Reject : 200.000000 
Dilution Factor : 10.00 

Noise Threshold: 10 Area Threshold 100 BU"ICh Factor: 
Multiplier 1.0000 Divisor : 1.0000 Adder : 0.0000 

lnstrunent Conditions: 
/GCA,,,,; 
lnstrunent: GC A 

Colum Ch A 
Ch B 

Carrier Gas 
Tenperature 
Notes 

:DB·5HS 30M X .32nm X 1.0un 
:DB-608 30M X .32nm X 0.SU!I 
:H (12 ml/min) 
:170C·•>20C/min·•>220c·•>4c/min.·•>250CC2ain) 
:Jnj. Val is 2.0 ul split into 1.0ul/col 
Divisor z X Solfds/100 
Di!. Factor. Final Vol X Any Dilutions 

Total N"""'r of Peaks Detected: 32 

PCB REPORT 
Peak Ti• 

# [JlfnJ 

1.96 
2.82 
8.20 

Area 
[uV-secl 

399106.6 
3352.9 

23946.2 

426405.7 

Component 
N-

SURR. Group 
AR 1016 Group 
AR 1260 Group 

Group Report For : AR 1016 Group 

Peak Ti• 
# Cminl 

13 
14 

0 

2.49 
2.82 
3.60 

Area 
CUV"secl 

451.9 
2901. 1 

o.o 

Component 
N-

AR 1016 (1•3) 
AR 1016 C2·3l 
AR 1016 (3•3) 

Cone. 
ppb 

76.30 
1.12 
4.58 

82.00 

Cone. 
ppb 

0.15 
0.97 
0.00 

:atEC. 
Taoc 

1..03 
16.87 
68.67 

XREC. 
TDOC 

2.27 
14.59 
o.oo 

XREC. 
DBC 

228.89 
3.37 

13.73 

XREC. 
DIC 

0.45 
2.92 
0.00 

·-·············---···················----·····-·--·-·--·--·-······················---··········-··············--···-·········---·-
3352.9 1.12 cpl--

Group Report For : AR 1260 Group 

Peak Tille 
# [!Ii nJ 

0 
0 
0 

29 

7.02 
7.16 
7.61 
8.20 

Area 
[UV"secl 

o.o 
0.0 
0.0 

23946.2 

23946.2 

Component 
N-

AR 1260 (1·4) 
AR 1260 (2·4) 
AR 1260 (3·4) 
AR 1260 (4•4) 

Group Report For SURR. Group 

Cone. 
ppb 

o.oo 
o.oo 
o.oo 
4.58 

XREC. 
Taoc 

o.oo 
o.oo 
0.00 

68.67 

:IREC. 
DBC 

0.00 
o.oo 
0.00 

13.73 

00123 
1-( I : 



RHult Fflo AA20Zl5.RST, Printed On 04/25/96 15:10 

Pe■k Ti- Are• Cc:eponent Cone. %REC. XREC. 

•~ ••• tai~·• [~a:;:~•••~~·~:• N-•••••••••••• F¢ ~:~• -~ ~~~•:•··•··•········•··•·•····•••············•·····•·· 

32 14.02 210318.6 DCI 9.49 ~ 28.47 
---···········------···········-----------········---------·················-------------············---------------·--------·----

399106.6 17.31 

••••■•m••---•arm,aasam ______ rmaa:saa:saa:zaaa■rm•™rm■•-=rm--

Types and reasons for ManJlll Analysis if perfprmed on this smnple: 
1. Manual Identification: RT shift, Wrong peak, Interference fr011 ... 

1n.111l Integration: Incorrect integration, Interference frca ••• 
ther 
oM.,...-l,-,A~N-,.l-ys-,~-,-~=••-~-c:r~fo~r~m-~-,-~~-,t~h~i-•-•-....,=~l-e-.----------

00124 

4l : 



S1111ple JI.- : BLIC 98205 
Ffl..,_. : 1:\uaer-s\acquire\gct\AA20235.raw 
Method : AS080. frw 
Start Ti• : 1.00 ■in End Ti• : 15.00 ndn 
scale Factor: 1.0 Plot Offset: 13 IN 

-f 

3 
(1) 

N 
0 

9.78 

c.,. 
0 

U1 
0 

r====·====--'14.02 

PCB 

S~l• I: 24 Page 1 of 1 
Date: 04/25/96 15:10 
Tf• of Injection: 04/25/96 14:54 

Low Point: 13.20 11N Hflilh Point: 111.43 IN 
Plot Scale: 98.2 IN 

Response [mV] 

Ol 
0 

00125 
43 



INORGANIC SAMPLE DATA 

Dr~r-i 1.../ 
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U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO 

SOW No. : SW846 

Case No.: SAS No.: SDG No. : 10882 

EPA Sample No. 
#5 WA DR #4 

-PBT98878-

Lab Sample ID 
Pl0882-00S 

-PBT98878 ---

Were ICP interelement corrections applied? 

were ICP background corrections applied? 
If yes - were raw data generated before 
application of background corrections? 

Comments: 

---

Yes/No YES 

Yes/No YES 

Yes/No NO 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

Signature: Name: 

Date: Title: 

COVER PAGE - IN TCLP 

00001 
4St 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code : I TMO Case No.: SAS No.: --- ---

EPA SAMPLE NO. 

#5 WA DR #4 

SDG No. : 10882 ----
Matrix (soil/water): WATER Lab Sample ID: Pl0882-005 

Level ( low/med) : 

% Solids: 

LOW 

0.0 

Date Received: 04/17/96 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration 

7439-92-1 Leaa: 471 

Color Before: Clarity Before: 

Color After: Clarity After: 

Comments: 

FORM I - IN 

C Q 

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

M 

p -
-
-
-
--
-
-----
-
-------
-----
Texture: 

Artifacts: 

TCLP 

00002 
y(:,: 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: __ _ SAS No.: ---

EPA SAMPLE NO. 

PBT98878 

SDG No. : 10882 ----
Matrix (soil/water); WATER Lab Sample ID: PBT98878 

Level {low/med) : LOW Date Received: 04/17/96 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7439-92-1 Leaa: 39.8 '(j p -
-- -- -- -- -- -- -

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

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
TCLP 

00003 
'-{7 



U.S. EPA - CLP 

2A 
INITI4'\L AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.~5 

Lab Code: ITMO case No.: SAS No.: SDG No. : 10882 ----
Initial Calibration Source: SOL/L/SPX/IC 

Continuing Calibration Source: SOL+/LL/SPX_ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
%R (1) Analyte True Found True Found %R(l) Found 

Leaa 4000.Q 4044.48 101.1 4000.0 4032.17 100.8 4021. 31 - - - - -
%R (1) 

100.5 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

M 

p -----
-----------------
-

TCLP 

00004 
!,{~ 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.~5 

Lab Code: ITMO Case No.: SAS No.: SDG No. : 10882 

Initial Calibration Source: SOL/L/SPX/IC 

Continuing Calibration Source: SOL+/LL/SPX_ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(l) True Found %R(l) Found 

Leaa 4000.0 3995.93 99.9 - - -

----

%R(l) M 

p -
--------
---
-
--
-
-
-
-
-
----

(1) control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

TCLP 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.€15 

Lab Code: ITMO Case No.: SAS No.: SDG No. : 10882 

AA CRDL Standard Source: SPX/SOL+/LL_ 

ICP CRDL Standard Source: SOL+/SPX __ 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard 
Initial 

Analyte True Found %R True Found %R 

Leaa 200.0 214.85 107.4 - --

FORM II (PART 2) - IN 

----

for ICP 
Final 

Found 

00006 
5',) 

%R 

TCLP 



U.S. EPA - CLP 

3 
BLANKS 

Lab Name: QUA..~TERRA_MO ______ _ Contract: 609.~5 

Lab Code: ITMO Case No.: SAS No.: SDG No. : 10882 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg}: UG/L_ 

Initial 
Calib. continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) C 1 C 2 C 3 C 

Leaa: 39.8 u 39.8 u 39.8 u 39.8 u -- - -- - - - -- -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -- - - -- - - -- - - -- - - -
- - - -
- - - -
- - - -- - - -
- - - -

FORM III - IN 

----

Prepa-
ration 
Blank 

39.800 -

00007 
Sr 

C M 

u v--
- --
- -- --
- --
- --
- --
- --
- --
- -- -- --
- --
- --
- --- --- -- --
- --
- --
- --
-- --- --

TCLP 

.. . 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: SAS No: SDG No. : 10882 ----
ICP ID Number: TJAll00 --- res source: SOL+/SPX_ 

Concentration Units: ug/L 

True Initial Found 
Sol. • Sol. Sol. Sol. 

Analyte A AB A AB 

Lead 0 1000 49 968.7 -- - -

FORM IV - IN 

Sol . 
%R A 

96.9 46 

Final Found 
Sol. 

AB 

950.1 --

00008 
5 Z, 

%R 

95.0 -

TCLP 

. . 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Lab Name: QUANTERRA_Mo ______ _ Contract: 609.05 

Lab Code~ ITMO Case No.: 

Solid LCS Source: 

Aqueous LCS Source: SOL+/CHEMPUR 

Aqueous (u,;/L) 
Analyte True Four..=. %R 

Leaa 1000.0 991. 29 99.1 - - - -

SAS No.: 

Solid 
True Found C 

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

FORM VII - IN 

SDG No. : 10882 ----

(mg/kg) 
Limits 

TCLP 

00009 
s:s 

%R 



U.S. EPA - CLP 

10 
~nstrument Detection Limits {Quarterly) 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: SAS No.: SDG No. : 10882 

ICP ID Number: TJAll00 

Flame AA ID Number 

Furnace AA ID Number 

Analyte 

Leaa 

Comments: 

-

Wave-
length 

(nm) 

220.35 -

Date: ---

Back- CRDL 
ground (ug/L) 

100 -- -

FORM X - IN 

04/01/96 

IDL 
(ug/L} 

39.8 --

M 

p--
--
--
--
------
--
--
--
--
--
--
--

--
--
--

----

00010 
Pi 

TCLP 



U.S. EPA - CLP 

llA 
ICP·. INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: SAS No.: SDG No. : 10882 ----
ICP ID Number: TJAll00 __ _ 

Wave
length 

(nm) Al 

Date: 10/01/95 

Interelement Correction Factors for 

Ca Fe Mg 

: 

AS -Analyte 

Lead --- 220.35 0.0013200 _0.0000000 0.0000000 0.0000000 0.0000000 -

Comments: 

FORM XI (Part 1) - IN 

00011 
ss 

TCLP 



U.S. EPA - CLP 

llB 
ICP·. INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: QUANTERRA_Mo ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: SAS No.: SDG No. : 10882 ----
ICP ID Number: TJAll00 

Analyte 

Lead ---

Comments: 

Wave
length 

(nm) 

220.35 

--- Date: 10/01/95 

Interelement Correction Factors for 

NA TH u 

0.0000000 -0.0017600 0.0009690 

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

FORM XI (Part 2) - IN 

00012 
5c,. . . 

TCLP 



U.S. EPA - CLP 

12 
ICP LINEAR RANGES (QUARTERLY} 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: SAS No.: SDG- No.: 10882 

ICP ID Number: TJAll0O Date: 04/01/96 ---

Integ. Concentration 
Time (ug/L) 

Analyte (sec.) M 

Leaa 5.00 50000.0 -y -- - ---
---
-----
--
-------
---
--

-
--

Comments: 

FORM XII - IN 

----

TCLP 



U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Name: QlJANTERRA_MO _____ _ Contract: 609.05 

Lab Code: ITMO 

Method: P 

Case No.: 

EPA 
Sample 

No. 

#5 WA DR #4 
LCSW99006 -

--PBT98878 
PBW99006 

SAS No.: 

Preparation Weight 
Date (gram) 

04/30/96 -04/30/96= - 04/30/96 -04/30/96 -- -

FORM XIII - IN 

SDG No. : 10882 

Volume 
(mL} 

100 -- -100 -- -100 -- -100 -- -

---

TCLP 

00014 
5FI 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: QUANTERRA_MO ______ _ Contract: 609.05 

Lab Code: ITMO Case No.: SAS No.: SDG No. : 10882 

Instrument ID Number: TJAll00 Method: P ---
Start Date: 04/30/96 End Date: 04/30/96 

EPA 
Anal.ytes 

Sample D/F Time !!-
Q R p 

No. B 

so 1.00 1301 x - - - - - - - - - - - -
s 1.00 1304 X - - - - - - - - - - - -
s 1.00 1307 - - - - - - - - - - - -
s 1.00 1311 - - - - - - - - - - - - -
ICV 1.00 1314 X - - - - - - - - - - - -
ICB 1.00 1317 X - - - - - - - - - - - --
CRI 1.00 1320 X - - - - - - - - - - - -
s 1.00 1324 X - - - - - - - - - - - -
ICSA 1.00 1329 X - - - - - - - - - - - -
ICSAB 1.00 ,1332 X -- - -- -- - - - - - -- - -
PBW99006 1.00 1336 X - - - - - - - - - - - -
LCSW9900_6 __ 1.00 1339 X - - - - - - - - .;.. - - -
zzzzzz -- 1.00 1342 - - - - - - - - - - - --
CCV 1.00 1345 x - - - - - - - - - - - -
CCB 1.00 1348 X - - - - - - - - - - - -
#5 WA DR #4 1.00 1352 X - - - - - - - - - - - --
zzzzzz - 1.00 1355 - - - - - - - - - - - -
zzzzzz 1.00 1358 - - - - - - - - - - - - -
zzzzzz 1.00 -1401 - - - - - - - - - - - -
zzzzzz 1.00 -1404 - - - - - - - -- - - -- -
zzzzzz 1.00 1408 - - - - - - - - - - - - --
zzzzzz 1.00 1411 - - - - - - - - - - - - --
zzzzzz 5.00 1414 - - - - - - - - - - - - -
PBT98878 1.00 1417 x - - - - - - - - - - - -
zzzzzz -- 1.00 1420 - - - - - - - - - - - -
CCV 1.00 1424 x - - - - - - - - - - - -
CCB 1.00 1427 X - - - - - - - - - - - -
zzzzzz 3.00 1430 - - - - - - - - - - - -
zzzzzz 3.00 -1433 - - - - - - - - - - - -
zzzzzz 3.00 1436 - - - - - - - - - - - - -
PBT98878 1.00 1440 - - - - - - - - - - - - -
ICSA -- 1.00 1443 x - - -- - - - -- - - - - -- - - - - - - - - - - --- -- - - - - - - - - - - - - -

FORM XIV - IN 

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

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

00015 
57 

---

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

TCLP 



U.S. EPA CLP 

14 
ANALYSIS RUN LOG 

Lab Name: QUANTERRA_MO ______ _ Contract 609.05 

Lab Code: ITMO Case No.: SAS No. SDG No. 10882 

Instrument ID Number: TJAll00 Method: P ------
Start Date: 04/30/96 End Date: 04/30/96 

EPA 
Analytes 

Sample D/F Time % R p 
No. B 

ICSAB 1.00 1446 X 
CCV 1.00 1449 X 
CCB 1.00 1452 X 

FORM XIV IN 

00016 
/,;) 

-----

TCLP 



CHAIN OF CUSTODY 
SAMPLE LOG-IN/RECEIPT RECORDS 

DRvM 11 

(, I 



Quant~rra April 18, 1996 03:44 pm 
Account: 11084 Project: 609.05 ABB OAS No. 609.05 Rev. O 

Project 

Ora ft, 

Manager, A. Field 

rf"9 
Hea~ Template: 

Entered and Reviewed by: 
&-~Mor Sa:l::~o;~ ~f';,_,-<f] 

Sample 

Sample No. 
Comments 

# container Type 
r,.,ta, 

10882-001 

PN • Plastic-11, 

10882-002 

PN • Plastic-lL 

1D882·003 

l PN - Plastic-lL 
1 

Client 1D 

Ill HOLE 1B 

113 HOLE 110 

13 DUPLICATE 110 

10882-004 H NASTB DRUM 14 

c-Matrix 

Analysis 

RAD/GM9CA/Q4 
RAD/SCREEN/Qt 

RAD/GAHHA/04 
RAD/SCREBH/04 

RAD/GNMll/04 
RAD/SCREBH/04 

Soil 

Soil 

Soil 

Soil 

PN • Plastic-lL RAD/GAMMA/O4 
RAD/SCREEN/04 

111882 · DDS 15 NASTE DRUM H Soil 

• --.:> 
0 
0 

" -J 
t-' a> 

, 

ICAP/TCLP • PB ONLY. 

2 PN • Plastic-lL 
2 

.... J• .. sample has not been rad screened. 

EXTMETAL/TCLP/04 
ICAP/TCLP/04 
PCB/8080/04 
RAD/SCREEN/04 

Date: Collected Received Shipper 

Class Preservative Anal. Due Date Hold Date Site 

16-APR-96 DB:30 17-APR-96 09:20 DB-HAY-96 FE!D-EX 

s 
s 

COLO 

COLD 
Dl·HAY-96 
Ol·MAY·96 

IS-OCT-96 S4J 
14 ·OCT-96 S4J 

16-APR-96 OB:40 17-APR-96 09:20 DB-MAY-96 FED-BX 

s COLD Dl-MAY-96 15-0CT-96 S4J 
s COLP Dl-MAY-96 14-0CT-96 S4J 

16-APR-96 oa ,fo 17-APR-96 09:20 08-MAY-96 FeD-EX 

s COLD Ol-MAY-96 15-0CT-96 S4J 
s COLD Ol-MAY-96 l4·0CT·!l6 S4J 

lli·APR-96 08:45 17-APR-96 09:20 08-MAY-96 FED·BX 

s COLD Ol-MAY-96 15-0CT-96 S4J 
s COLD 0l-MAY-96 14-0CT-96 S4J 

l.6-APR-96 08,56 17-APR-96 09,20 08-MAY-96 FED·BX 

s COLD Dl-HAY-96 14-MAY-96 S4.J 
s COLD 01-MAY-96 ll·OCT-96 S4J 
s COLD Dl-MAY-96 J0-APR-96 S4J 
s COLD 0I·MAY-96 U-OCT-96 S4J 

Page I 

Rad Category Rad Sample No. 

!Container Numbers,1 Filled) 

3• R4896·0Dl 

(225557:lOOI 
(225557: lDDI 

3• R406-D02 

(225558:lOOl 
1225558: 1001 

3• RU96·003 

1225559, l DOI 
1225559: 100) 

3• R48!16-004 

(225560, 100) 
1225560: lOU I 

3• R4896·00S 

122556);)00 225577:99) 
1225561:100 225577:99) 
1225578: 981 
1225561: 1001 



3 c_ 

Chain of 
Custody Record 

Client 

···----.. ABB 
Address 

f.tu4....-,,-.-'" .. ,#~ I 5Lt"\llUr 

JD+- A"' J.\A Lon RJ s::JJ; :)~ 
City 

w(Ake f ;eJJ. IStllr. qJ Code 

HA tJliio 
Proµ,ct Name 

))f t10 y,,.v-J. - F-t-- 1),.,~"'" 
Contr,.-IIPurchase OmerA'.Juole No. 

Sample l.D. No. and Oesctfplion Date Time 

• 7.. /1.,/e 'H L//Jt/q' Mtn . 
!f 'J. H~le. ,,. JD l.J/16/'lt () t.'lo 

-

4 3 j)"',,fo .. lP ~,o 'Ill 6!'16 Oi't D 

» ¼ \,J.,.,.\. l>, ....... •u i.//lf>l'I' n1tv~ 

... I;' \J~.IH IJr-..i... 11 4 L//JA/f6 (He« . 
. ...,._ - &. • t•l.llhl _.,.,.,...,. 

-- ~ ~-" ... -. - ---
~ 

. . , 
• - ..... .. I . ,. ,,_ i _,..~ . 

--- ... " .. _ -- • .... 
I• . 

-~~;--
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QC Summary 
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: BATCH G73308 
.LYSIS EPA 8080/3540 

TYPE FDER/SW 
.LYST VICTOR BAUDER 
'RACTOR CURTIS GUINYARD 
'A ENTRY VICTOR BAUDER 

,TUS : FINAL 

'HOD BLANK CORRECTION METHOD 
,THAMA LOT: QEES 

NONE 

REPORT DATE/TIME 
ANALYSIS DATE/TIME 
EXTRACT DATE 

07/31/96 09:47 
07/14/96 
07/16/96 

:LD GRP QC TYPE PROJECT NUMBER PROJECT NAME LAS COORDINATOR 
S ESE 

IPLE 
IE 

S*99 

:PLE 

CLIENT 
ID 
DRUM 5 

ANALYTE 

, HOLDING TIMES MET 

1296066G 0201 ABB FT DEVENS TASK 7 

DATE 
ANALYZED 
07/22/96 

TIME 
ANALYZED 
06,07PM 

HOLDING TIMES CHECK 

JOSEPH VONDRICK 

ANL DATE EXT DATE.SMP DATE H.T. OVER 

hod Blank Sample Summary 

E SAMPLE STORET PARAMETER UNITS 
19/96 MB*THAMA*l OG/KG-
19/96 MB *THAMA* 1 UG/KG-
19/96 MB*THAMA*l UG/KG-
19/96 MB*THAMA*l UG/KG-
19/96 MB*THAMA*l UG/KG-

FOUND 
ND 
ND 
ND 
ND 
ND 

19/96 MB*THAMA*l 

39514*8080/3540-G PCB-1016 
39491*8080/3540-G PCB-1221 
39495*8080/3540-G PCB-1232 
39499*8080/3540-G PCB-1242 
39503*8080/3540-G PCB-1248 
39507*8080/3540-G PCB-1254 
39511*8080/3540-G PCB-1260 

UG/KG- ND 
19/96 MB*THAMA*l UG/KG- NO 

rogate Spike Recovery Summary 

E SAMPLE STORET PARAMETER UNITS TARGET 
19/96 CCS*l060*133 9679B*SOR TETRACHLORO-M-XYLENE {8080,35400/KG 200 
19/96 CCS*l060*133 96519..,SOR DECACHLOROBIPHENYL UG/KG 200 
19/96 MB *THAMA* l 96798*SOR TETRACHLORO-M-XYLENE {8080,354UG/KG 66.7 
19/96 MB*THAMA*l 96519•SOR DECACHLOROBIPKENYL UG/KG 66.7 
19/96 SPl*THAMA*l 96798*SOR TETRACHLORO-M-XYLENE {8080,354UG/KG 66.7 
19/96 SPl*THAMA*l 96519*SOR DECACHLOROBIPHENYL UG/KG 66.7 
22/96 DA*DVSS*99 96798*SOR '1.'STRACHLORO-M-XYLENE (8080,354UG/KG 66.7 
22/96 DA*DV5S*99 96519*SOR DECACHLOROBIPHENYL UG/KG 66.7 
19/96 SPM1*DV5S*99 96798*SOR TETRACHLORO-M-XYLENE {8080,354UG/KG 66.7 
19/96 SPM1*DVSS*99 96519•SOR DECACHLOROBIPHENYL UG/KG 66.7 
19/96 SPM2*DV5S*99 96798*SOR TETRACHLORO-M-XYLENE (8080,35400/KG 66.7 
19/96 SPM2*DVSS*99 96519*SOR DECACHLOROBIPHENYL UG/KG 66.7 
19/96 CCS*l060*143 96798•SOR TETRACHLORO-M-XYLENE {8080,35400/KG 200 
19/96 CCS*1060*143 96519•SOR DECACHLOROBIPHENYL UG/KG 200 
22/96 CCS*l254*14 96798*SOR TETRACHLORO-M-XYLENE {8080,35400/KG 
22/96 CCS*l254'"14 96519*SUR DECACHLOROBIPHENYL UG/KG 

Batch Narrative - G73308 Analysis: EPA 8080/3540 

Updated by 1781 
CCS*l060*143 HAS PCB-1016 AT 21.0t DIFFERENCE WHICH IS SLIGHTLY ABOVE THE 20.0% 

CRITERIA. THE SAMPLE DOES NOT HAVE ANY PCB-1016 IN IT. ALL OTHER CCS 
COMPOUNDS ARE WITHIN CRITERIA. VSB 7-23-96 

DET LMT 
13 .3 
13.J 
13.3 
13.3 
13.3 
13.3 
13.3 

FOUND \-RECV RECV CRIT 
219 110 67-119 
221 111 51-169 
58.3 87.4 67-119 
73.4 110 51-169 
55,4 83.1 67-119 
71.4 107 51-169 
60.9 91.3 67-119 
82.3 123 51-169 
48.2 72.3 67-119 
63.9 95.8 51-169 
49.1 73.6 67-119 
67.0 100 51-169 
223 112 67-119 
207 104 51-169 
NA 67-119 
NA 51-169 

00012 



PROBLEM: 

Batch Narrative - G73649 Analysis, EPA 6020 

Updated by 3377 

Sample matrix spike not within acceptance criteria: 
PB UN*DV5SL*99 Exceeds criteria. (Recovery Limit 100 +/- 15) 

EXPLANATION:Sample concentration is greater than 4 times the spike 
concentration. 
PROBLEM: 

Sample matrix spike duplicate not within acceptance criteria: 
PB UN*DV5SL*99 Exceeds criteria. (Recovery Limit 100 +/- 15 

EXPLANATION:Sample concentration is greater than 4 times the spike 
concentration. 

Analyst DATE _____ _ 

Reviewer ______________ _ DATE _____ _ 
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NAME 
PCB-1016 
PCB-1260 
LEAD,TOTAL 

NAME 
PCB-1016 
PCB-1016 
PCB-1260 
PCB-1260 
LEAD,TOTAL 
LEAD,TOTAL 

NAME 
LEAD,TOTAL 

STORET*METHOD NAME 
39514*8080/3540PCB-1016 
39511*BOB0/3540PCB-l260 
1051*6020-G LEAD,TOTAL 

STORET*METHOD NAME 
39514*8080/3540PCB-l016 
395ll*B080/3540PCB-1260 
1051*6020-G LEAD,TOTAL 

STORET*METHOD NAME 
1051*6020-G LEAD,TOTAL 

UNITS 
UG/KG-
UG/KG-
UG/L 

UNITS 
OG/KG-
UG/KG-
UG/KG-
UG/KG-
UG/L 
UG/L 

UNITS 
UG/L 

07/31/96 Environmental Science & Engineering, Inc. Page 1 
FT DEVENS SOIL QC SUMMARY 

Standard Matrix Spike (SPI Recovery and Replicate Swrmary 

STOR*METH BATCH SAMPLE DATE TARGET FOUND \RECV RECV CRIT R.P.D. R.P.D. CRIT. 
39514*BOB0/3540-G G7330B SPl*THAMA*l 07/19/96 267 294 110.1 N/A N/A 
395ll*BOB0/3540-G SPl*THAMA*l 267 312 116.9 N/A N/A 
1051"6020-G G73649 SP*QC*l 07/30/96 20.0 19.6 9B.O 75-137 31 

07/31/96 Environmental Science & Engineering, Inc. 
FT DEVENS SOIL QC SUMMARY 

Sample Matrix Spike (SPMl Recovery Summary 

STOR*METH BATCH SAMPLE DATE TARGET FOUND \RECV RECV CRIT UNSPIKED R.P.D. R.P.D. 
39514*8080/3540-G G73308 SPMJ.*DVSS*99 07/19/96 303 360 118.'J N/A 0.0 

SPM2*DVSS*99 303 3211 107.0 N/A 0.0 
39511*8080/3540-G SPMl*DV5S*99 303 1182 159.2 N/A 0.0 

SPM2*DV5$*9!1 303 506 167.2 N/A 0.0 
1051*6020-G G73649 SPM1*DV5SL*99 07/31/96 22.2 BOO 3600 75-137 29900 

$PM2*DV5SL*99 22.2 BOO 3600 75-137 29900 

07/31/96 Environmental Science & Engineering, Inc. 
FT DEVENS SOIL QC SUMMARY 

Spike into Matrix (SPX) Recovery Summary 

STOR*METH BATCH SAMPLE DATE TARGET FOUND \RECV RECV CRIT UNSPIKED 
1051*6020-G G73649 SPX*DV5SL*99 07/30/96 5.6 -318 -5679 N/A 29900 

Environmental Science and Engineering, Inc. 
FT DEVENS SOIL QC SUMMARY 

Standard Matrix Spike Recovery and Replicate 
MINIMUM MAXIMUM AVERAGE STANDARD DEVIATION 

Statistics Summary 
N 
1 
1 
1 

N 

2 
2 
2 

N 
1 

110.1 110.1 110.l 0.0 
116.9 
98.0 

MINIMUM 
107.0 
159.2 
3600 

MINIMUM 
-5679 

116.9 
98.0 

116.9 
98.0 

0.0 
0.0 

Environmental Science and Engineering, Inc. 
FT DEVENS SOIL QC SUMMARY 

Sample Matrix Spike Recovery Statistics Summary 
MAXIMUM AVERAGE STANDARD DEVIATION 
118.9 
167,2 
3600 

113.0 
163.2 
3600 

8.4 
5.7 
0.0 

Environmental Science and Engineering, Inc. 
FT DEVENS SOIL QC SUMMARY 

Spike into Matrix Recovery Statistics Summary 
MAXIMUM AVERAGE STANDARD DEVIATION 
-5679 -5679 o.o 

N/A 
10.5 N/A 

N/A 
5.0 N/A 

31 
0.1 31 

CRIT. 



Chains of Custody (copies) 
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1 
PROJECT NO. PROJECT NAME ~ SAMPLE1YPE -.·rJ /l.J. 511,ve, 

,. 

q 3 7b IO :t. ff-· ~Ve-'(I .S ..,, J>(<(Yl 0 'y 
~ 

REMARKS (U \ .., - • J'-
SAMPLERS (SIGNATURE) NO. - OJ;) 

OF 
W\ ~ INDICATE ,· 

")-:. _jJ ~-1186 ;65 - SOIL/WATER/AIR 
( __ ., r• --- CON- d. \ 

SEDIMENT/SLUDGElV 0.: ID TAINERS "'3 ~ 
5 ~ ~ 

V 
STA. NO. DATE TIME STATION LOCATION ~ 

0 (!) 

CHAIN OF CUSTODY RECORD Page_J_ot-L 

~l•4'tl, J\I~ X DRur'\ ~ 2 )( )( S:-ojJ ,rv ~s.;--qq 

Lisr-✓ D\f fSA-

RELINQU~S D BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE) RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SJGNA TURE) 
""~'.-.~ ~ ,fit-/f{, I KrfR rd £)1? I ,,,,.,,., .. ·-

RELINQUIS11t:D BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE) RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE) 

I I 
RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED FOR DISPOSAL BY: DATE/TIME REMARKS / J f£6 ' .} 

I (SIGNATURE) I • re 1.,p. Jee,, •ii? q1111 ,n So, 
l'o,~t•~ A,,- Joi,., Jeirc, Ro.. .... ~r, l .. /O. j'l.i /}) 

-

0 '-J 

0 v h 
~ '=oH.,..,-i,'"""'2----------------------------ABB Environmentat"serv1ces, Jnc. 

r'(1 /'/J~L//~,? 



Environmental Science & Engineering, Inc. 07-03-96 *** FIELD LOGSHEET *** FIELD GROUP: DVSSL I/fr 
PROJECT NUMBER 1296066G 0201 FG NAME: FT DEVENS ABB LEACHATE LAB COORD. JOSEPH VONDRICK 

o\J5Jl 
E SITE/STA HAZ? ~CTIONS(CIRCLE) 

Uri\ ·5 C1/ 
PARAMETER LIST 4 L 6 ~ l r cc re✓ ~ ,. r\ 

-CHANGE OR ENTER SITE ID AS NECESSARY; UP TO 9 ALPHANUMERIC CHARACTERS MAY BE USED 
-CIRCLE FRACTIONS COLLECTED. ENTER DATE,TIME,FIELD DATA (IF REQUIRED), HAZARD CODE AND NOTES 
-HAZARD CODES: I=IGNITABLE C:CORROSIVE R=REACTIVE T=TOXIC WASTE H:OTHBR ACUTE HAZARD; IDENTIFY SPECIFICS IF KNOWN 
-PLEASE RETURN COMPLETED LOGSHEETS WITH SAMPLES TO Environmental Science & Engineering, Inc. 

SAMPLED BY: (Name/Organization) 

RELINQUISHED • 

__ 1_;1, lllrlf /'J-M 
2 

3 

{Name/Organization/Date/Time) VIA: REC'D BY 

~ 
7/3 /r 6 / Jz:,e:J 

t' 
SAMPLER: Shipped on Ice? Yes/No; I anticipate shipping (#) more samples on 
SAMPLE CUSTODIAN: Custody Seals Used? Yes~ If Yes, Seals Intact? Yes«& Interior Temp? N'neg C 
Preservatives Audited? @slo Any Probl ? Yes~If ~es, describe: 

fl/:-~-ol ~/;~fc/ ~sf T~L-c'}, 



Appendix F 

Radioactive Package Shipment Survey Record 



Radio?ctive Package Shipment Record 

Date Surveyed ±(d-1/?iG 

Transported By _____________ License Plate t: ___ _ 

Type of Package 55 5:a\lcw dru.M label (circle one) 

Dose rate survey 

Survev Instrument & serial ;t ~ te, roiJ ..:ti: 6 ~(o~ :J 

White I 
Yellow II 
Yellow III 

, ------

Reading at Contact __ .5_0 ___ _ Reading at 3 ft. ___ ,_o ____ _ 

Smear Survey 
L,.,.dlv.M.. sea.I c~/Ro-.~a.A.ete~ 

Sun·ey Instrument & serial# /nodr:./ #JdJ,3 ~e.R.,'\.\ $t fOJ'f D 

Results 

Results 

·2 
dpm/100 cm 

dpm/100 cm2 

(l 

Contamination greater Olan 2,2000 dpm/10(' ,:rn.2 remoYJhle must !_..~ 
decontaminated prior !o shipment. 

Describe Radioactive Material (actiYity, physical for.n.1, .::ind quantity) 

Reviewed By:_~~"'"-"----L ... 
1 
__ L_·_' _____ _ Date: 7:t/J. 7/f o 

Radiation Science, Inc. FormRWOl 

..... - - -



Radioactive Package Shipment Record 

Date Surveyed Yo2 2/ q C:. 

Transported By ______________ License PL:lte +t ___ _ 

Type of Package 55 3J.!l:.)N df;;-'fv\ Label ::circle 1J11e) White I 
YellO\•\' IT 
Yellow Ill 

Dose rate survev 

Survey Instrument & serial~ _'B_\_c_9_.~_:>J __ =_~_~_('l_. "-·_0 _ _;._N ________ _ 

Reading at Contact __ 5"---0 ____ _ Reading .c't 3 ft. ____ \:..;;O~---

Smear Survev 
~ !-i...diu.,..,..,_ .Sc al~~ /-R.it¼""-eJ...cfl-

Survey Instrument &serial.:± Model. b: )~:l.3 SeR.\~l~ \t.~C\'33 

Results dpm/ 100 cm2 

Results dpm/100 cm2 

a 

g I 'I t-' I I 

Contamination greater than 2,2000 dpm/ 100 c rn.2 n:'ffi0'-'Zi.blc must b~ 
decontaminated prior tc shipment. 

Describe Radioactive :\faterial (activity, physical form, and qucinhty) 

'R--a..div.v,.'\ ?-::1.(p [!\l .S01\ Of\CJ ~.sph.ti.1± M,X" 

I 

Reviewed By:._~,,,....:~;.....:;.;~:_-:._r_··_~_,=...c..;.._i---______ _ 

Radiation Science, Inc. FormRWOl 



:.· . . 

Radioactive Package Shipn1.ent RecC'rd 

Dale Surveyed .;/~3/:)(4 Surveyed By Tu":'\. ~r ... t, ..,.;}_,_=.-.... e ___ _ 

Transport12-d By ______________ License Pfote :± ___ _ 

i::;t:.. _,, ,\ 
Type of Package ..... :J <j••-1\~ y""'~"' 

Dose rate su rvev 

Label (drcle one> v\'hite I 
Yeliow TT 
Yellow III 

c;r 
Reading Jt Cnntnct __ '> ____ _ R d• "1 ft C ea mg a._ ... ___ , _____ _ 

Smear Survey 
L°"dl1AM ~ca.le:?./ R,,:t.e~te!l.... 

Survey T nstrumen t & serial t M1:1de! ':S!:' :i':.l~~ S~i.a\ a io~9'33 __ 

Results 
") 

dpm/100cmw a. 

Results dpm/100cm2 f:> / y 

Contaminiltion greater than 2,2000 dpm/ liJO cm2 rl!mo,·cble muc:t bt: 
decontaminated prior to shipment. 

Describe Radioacttve ~.1aterial (acth'ity, physical form, anci q11.1ntity, 

Radi,v.M.. ~-::i.,(o \N 60\l ~/\J Jt~v'ha.\-t fv\l~-~c,--.\,y ....... ~~ 
\ 'C> 4D'§;.\;-,..\ - ~-~r , f o, sh c .... ='= ,"<::,,,{ .\:-c .. \ 

Reviewed By: 

Radiation Science, Inc. FormRWOl 

. ... - . ' -



Radioactive Package Shipment Record 

Transported By _____________ License Plate# ___ _ 

Type of Package 

Dose rate survey 

White I 
Yellow II 
Yellow m 

""b, (_v'"Q\,\ I: .,, Cl i I \ j Survey Instrument & serial # ___ __,.;;..b;.._._' ___ ..;D;......L..i..;;..o o;..r ______ _ 

Reading at Contact __ /_5'.1;_t_~ .. /_h_-r_ Reading at 3 ft. -'!_0..,..#,e'----f<.4.-t_h_,.... __ 

Smear Survey 

Survey Instrument & serial# ----~_J_/_1A...., __ ~-~-~-~ __ .e-__ ! __ O_d'":;_.,.:,.?1_? ____ _ 

Results L 3o dpm/100 cm2 Ct 

Results L 506 dpm/100 cm2 

Contamination greater than 2,2000 dpm/100 cm2 removable must be 
decontaminated prior to shipment. 

Describe Radioactive Material (activity, physical form, and quantity) 

RC(J,',\_ - J,.d-C if\ SJ,·/ }c\S()~~ /-,.. 
r , 

Radiation Science, Inc. Form XX 



Radioactive Package Shipment Record 

Transported By _____________ License Plate# ___ _ 

Type of Package 5S' :J'll/a"' J.vt,,,.w-- Label(drcleone) White I 
Yellow II 
Yellow m 

Dose rate survey 

Survey Instrument & serial # ___ ]"'-'r...:;..t..,....::;t..;..·l"'l'--fl--"'j;..7'-'6;,.;.6-'-;v_' _______ _ 

Reading at Contact __ _..4...,.A ____ R.,_) .;..;..h v--'--
,, 

Reading at 3 ft. -~q?-'&1~t.1../_~----

Smear Survey 

Survey Instrument & serial# ~J{...,.... ~~) I± /fJ'J,fJ? 

Results L3o dpm/100 cm2 a. 

Results dpm/100 cm2 f3 / y 

Contamination greater than 2,2000 dpm/100 cm2 removable must be 
decontaminated prior to shipment. 

Describe Radioactive Material (activity, physical form, and quantity) 

f<!lJl\( .... - »c IY\ s-~ i' I/ '?f ~~lt-

Date: 2{6\q b 

Radiation Science, Inc. Form XX 
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