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EXECUTIVE SUMMARY 

EXECUTIVE SUMMARY 

As part of the preliminary assessment conducted in 1986 for the Installation Restoration 
Program at the Massachusetts Military Reservation, Study Area CS-8 (Operational Motor 
Pool, OSM-22), and adjoining Study Area FS-21 (Current Product Tank No. 90), were 
identified as potential sites of past uncontrolled disposal of hazardous substances. Because 
of this finding, contamination in these areas was investigated and characterized during two 
site inspection programs (1988, 1989), a drainage structure removal program (1996), 
underground storage tank removals (1996, 1999), and additional groundwater sampling 
(1999). This Decision Document provides a summary of these activities, an assessment of 
the contaminants detected, and a preliminary risk evaluation. 

Potential contaminant sources for the CS-8/FS-21 Study Areas consisted of: 

•	 Vehicle maintenance wastes prior to 1970. 
•	 Battery electrolyte disposed of in an on-site cesspool from 1970 to 1985. 
•	 A former 12,500-gallon underground storage tank used to store diesel fuel. 
•	 The former location of Current Product Tank No. 90, a 5,000-gallon underground 

storage tank used to store motor vehicle gasoline. 

The deposition of these potential contaminant sources is as follows: 

•	 Wastes generated at CS-8 are now transported to the Army's 3500 Area at the MMR for 
temporary storage prior to shipment off-site to a licensed Treatment, Storage, and 
Disposal Facility. 

•	 The cesspool was removed in 1996 during the Drainage Structure Removal Program. 
Clean closure was achieved. 

•	 12,500-gallon underground storage tank used to store diesel fuel was removed in 1988 
and replaced with a new double wall tank. Pressure testing of the original tank in 1985 
indicated it to be tight (i.e., no leaks). This new tank was removed in 1998 and not 
replaced. Soil contamination during underground storage tank excavations was not 
detected. 

•	 A leak test conducted on Current Product Tank No. 90 (5,000-gallon tank) in 1985 was 
inconclusive due to a bent fill pipe. The tank was removed in 1988 and replaced with a 
double wall tank of the same capacity, west of the vehicle repair shop. This new tank 
was later removed in 1996. Soil contamination during underground storage tank 
excavations was not detected. 
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EXECUTIVE SUMMARY 

Results from the human health and ecological preliminary risk evaluation suggest that 
unacceptable levels of risk are not anticipated. Therefore, the Air Force Center for 
Environmental Excellence recommends no further action for Study Areas CS-8 and FS-21 
via this Decision Document. 
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SECTION 1
 

1.0 INTRODUCTION 

The objectives of this decision document are to (1) describe the histories of the Operational 
Motor Pool, OMS-22 (Study Area CS-8), and the Current Product Tank No. 90 (Study Area 

* FS-21) at the Massachusetts Military Reservation (MMR); (2) present results of site 
characterization investigations at Study Areas Chemical Spill (CS)-8/Fuel Spill (FS) FS-21; 

. (3) present results of human health and ecological preliminary risk evaluations (PREs); and 
(4) explain why no further action is recommended for these study areas. Study Areas CS­
8/FS-21 initially were identified in the Task 6 records search, a preliminary assessment (PA) 

1 of MMR conducted as part of the U.S. Department of Defense Installation Restoration 
* Program (IRP) (E. C. Jordan Co., 1986). 

^ The IRP is a program at military facilities to identify, evaluate, and remediate waste-
disposal and spill sites that were contaminated through past practices. Study Areas CS­
8/FS-21 were investigated further in the Tasks 2-3A and 2-3C site investigations (Sis) (E. 

f C. Jordan Co., 1989a and 1990b). 

In 1988, Current Product Tank No. 90 (5,000-gallon motor vehicle gasoline [MOGAS] 
41 underground storage tank [UST]), and a 12,500-gallon Diesel-fuel UST were replaced at the 

study areas with two double-walled USTs of the same size, and storing the same petroleum 
product (5,000-gallon MOGAS, 12,500-gallon Diesel fuel). The 5,000-gallon UST and the 

4» 12,500-gallon UST were removed in 1996 and 1999, respectively. In 1996, a cesspool was 
also removed from the study area as part of the Drainage Structure Removal Program. 

H In 1999, confirmational sampling was conducted to confirm the finding that no additional 
remedial actions were required. 

A
 

*
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SECTION 2
 

2.0 STUDY AREAS DESCRIPTION AND HISTORY 

*	 Study Areas CS-8/FS-21 are located next to each other along the south-central boundary 
(Figure 2-1). Because of this geographical proximity, Study Areas CS-8/FS-21 were 
combined for purposes of SI field activities. 

h 

2.1 Study Area CS-8 

Study Area CS-8 includes an active and an abandoned concrete wash pad, a cesspool, and a 
12,500-gallon diesel-fuel UST and pump island located west of the Vehicle Repair Shop. 4 The study area has been operating as the current Army National Guard Vehicle Repair Shop 
at MMR since 1950. The maintenance shop has been responsible for the maintenance of 

•^	 from 20 vehicles (1950) to 300 vehicles (1986). In November 1998, maintenance 
operations at the Study Area were shifted to the Unit Training Equipment Storage (UTES) 
site off Greenway Road. Minimal maintenance activities still occur at the Study Area by 

JL	 reservists during weekend activities. 

Summary of Waste Management Practices: Since 1970, all vehicle maintenance wastes, 
£ except used battery electrolyte, have been disposed of off-site through a hazardous-waste 

contractor. Until 1985, battery electrolyte had been discharged to the cesspool. No records 
exist regarding pre- 1970 waste-disposal practices. It is likely that before 1970, wastes 

£ either were taken to the base landfill or dumped onto the ground at the study area. 
Reportedly up to 250 gallons per year (gal/yr) of waste oil (mixed with solvents), 20 gal/yr 
of paint thinner, and 50 gal/yr of waste solvents were generated by vehicle-maintenance 

4| activities before 1970 (E. C. Jordan Co., 1989a). Degreasing agents likely included 
halogenated solvents such as TCE and DCE, and petroleum distillates. The quantities 
actually disposed of on-site are unknown. Until November 1998, wastes generated at Study 

9 Area CS-8 were drummed, sent to Building 4600 for temporary storage, prior to shipment 
off-site to a licensed Treatment, Storage, and Disposal Facility (TSDF). Currently, wastes 
generated at Study Area CS-8 are transported to the Army's 3500 Area at the MMR for 

V	 temporary storage, prior to shipment off-site to a TSDF. 

Cesspool: Details of the original volume and design of the cesspool are not available, nor is 
^ it known if it was connected to a leachfield. Upon its removal in 1996, the cesspool was 

observed to have been constructed of concrete barrel block walls, with an open dirt bottom 
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SECTION 2 

ten feet below grade surface, and a 4-inch-diameter ceramic inlet pipe with no outlet pipe. 
The walls had previously collapsed (Jacobs, 1996). 

^

*

-
*

12,500-Gallon Diesel Fuel UST: The 12,500-gallon diesel-fuel UST at Study Area CS-8 
was pressure-tested in May 1985 and found to be tight. In 1988, this tank was removed and 

 replaced with a double-walled tank of the same capacity at the same location (Pesce and 
Berube, 1990). During removal of the tank in 1988, no contaminated soil was encountered 
(Berube, 1990). In 1998, this new 12,500-gallon diesel-fuel tank was removed and not 

 replaced. See Appendix C for details on the 1998 UST removal. Although documentation 
of the 1988 removal is based on verbal conversation, and not written documentation, the 

 location of the 1998 and 1988 removals were in the same location, and no contamination 
 was detected within the 1998 UST excavation. 

A 2.2 Study Area FS-21 

A

^

Study Area FS-21, southwest of the Vehicle Repair Shop, is the former location of Current 
 Product Tank No. 90, a 5,000-gallon MOGAS UST installed in 1954 (Figure 2-2). Study 

Area FS-21 also includes the former location of two USTs at the northern end of the 
Vehicle Storage Building. Details concerning the size, construction, and former use of the 

 two USTs are not available. 

£

(*

£

Current Product Tank No. 90: This tank was pressure-tested in May 1985 to assess 
 potential leakage, but the test was inconclusive because of a bent fill pipe. In 1988, the tank 

was removed and replaced with a double-walled MOGAS tank of the same capacity, 
installed west of the Vehicle Repair Shop, and adjacent to the 12,500 gallon diesel-fuel 

 UST (Pesce and Berube, 1990) (see Figure 2-2). At the time of the removal of Current 
Product Tank No. 90 in 1988, the associated piping and gasoline pump island were removed 
and the area was re-graded. No contamination was noted in the surrounding soil, which is 

 consistent with the interpretation of investigation results (Pesce and Berube, 1990). The 
new 5,000-gallon UST was subsequently removed in 1996. See Appendix C for details on 
the 1996 UST removal. 

2.3 Task 6 Records Search 

P

~
*

 Potential contaminants identified in the Task 6 Records Search were waste solvents and 
oils, battery electrolyte, and MOGAS. The primary constituents of MOGAS are 

 hydrocarbons. Study Areas CS-8 and FS-21 were assigned Hazard Assessment Rating 
 Methodology (HARM) ratings of 66.6 and 61.9, respectively. The HARM system is 

t 
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SECTION 2 

designed to prioritize sites at an installation to indicate the relative need for a SI. HARM 
considers factors such as site characteristics, waste characteristics, potential for 
contaminant migration, and waste management practices. Based on findings of the Task 
6 Records Search, Study Areas CS-8 and FS-21 were recommended for SI studies. 

Historically, a chain-link fence enclosed Study Areas CS-8/FS-21. In the late 1980s, the 
fence was temporarily opened along the southern boundary for site improvements, 
including grading of the vehicle parking area. The fence has not been reinstalled along 

™ the southern boundary. 

4 

* 
4 
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SECTION 3
 

3.0 SUMMARY OF STUDY AREAS INVESTIGATIONS 

The SI field program for Study Areas CS-8/FS-21 was designed to evaluate whether past 
maintenance activities, waste-disposal methods, and a potentially leaking gasoline UST 

 (i.e., Current Product Tank No. 90) affected soil and groundwater quality. 

.	 Task 2-3A SI: This 1987 investigation consisted of a metal-detector survey, a soil-gas 
*	 survey, excavation of 10 test pits, completion of six soil borings with installation of 

monitoring wells in four of the borings, field gas chromatograph (GC) screening of soil 
samples, and laboratory analysis of soil and groundwater samples. Selected samples were 
submitted to a U.S. Environmental Protection Agency (USEPA) Contract Laboratory 
Program (CLP) laboratory and analyzed for selected Target Compound List (TCL) and 

^	 Target Analyte List (TAL) chemicals. Table 3-1 lists the specific analyses for each sample. 

Task 2-3C SI: This 1989 investigation was intended to resample groundwater from the 
~ existing study-area monitoring wells and sample contents of the on-site cesspool. However, 

only one of the four on-site wells was sampled (CS8/MW2). Wells CS8/MW1 and 
FS21/MW2 had been destroyed, and well FS21/MWI had been damaged (PVC riser was 

—	 bent slightly) during previous site construction activities designed to improve surface-water 
drainage. The exact location of the cesspool could not be determined at the time of the 
investigation, because of newly graded gravel. 

* Laboratory analytical data from Tasks 2-3 A and 2-3 C are USEPA CLP data. Although the 
data were not validated according to USEPA functional guidelines or USEPA Region I 

4| guidelines, they were evaluated for holding times and the presence of blank contamination 
during preparation of this report and for suitability for use in risk assessments and to support 
engineering studies. Results of this data evaluation are in Appendix A and as discussed in 

£ this evaluation, the data were found suitable. Lack of full validation likely adds 
conservatism to the characterization of site conditions, because full validation could result 
in rejection of a maximum concentration that otherwise would have been used in the 

•	 contamination assessment and PRE. Additional details concerning data-quality evaluation 
are in the Tasks 2-3A and 2-3C reports. 

*	 Phase I Sump Removal Program: In 1992, four TerraProbe borings were completed in 
the cesspool area to further evaluate the presence of contamination as part of the Phase I 
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TABLE 3-1 

CLP ANALYTICAL SAMPLING PROGRAM 

STUDY AREAS CS-8/FS-21 DECISION DOCUMENT 
MASSACHUSETTS MILITARY RESERVATION 

SOIL SAMPLES WATER SAMPLES 

EXPLORATION 
ID 

FS-21/TB-1 

FS-21/MW-1 

FS-21/TB-2 

FS-21/MW-2 

CS-8/TP-1 

CS-8HP-6 

CS-8/TB-1 

CS-8n~B-2 

SAMPLE
 
DATE
 

9/1/87
 

9/1/87
 

9/9/87
 

9/9/87 

8/29/87 

8/31/87 

8/30/87 

8/31/87 

DEPTH (feet
 
bgs)
 

13-15
 

18-20
 

28-30
 

33-35
 

63-65
 

63-65 (dup)
 

52-62 
(screen) 

0-2 

10-12 

39-41 

59-61 

51-66 
(screen)
 

1-2
 

5-6
 

23-25
 

43-45
 

43-45 (dup)
 

58-60
 

19-21
 

54-56
 

TCL SAMPLE TCL EDB 
TCL VOC TCL SVOC Pest/PCB TAL Inorg. DATE TCL VOC TCL SVOC Pest/PCB TAL Inorg. MTBE TPH 

Y N N N 

Y N N N 

Y Y Y Y 

Y N N N 

Y Y Y Y 

Y Y Y Y 

— —' — — 10/28/87 Y Y N Y N N 

3/10/99 Y N N Y Y N 

Y Y Y Y 

Y Y Y Y 

Y N N N 

Y Y Y Y 

— — — — 1/7/88 N Y N Y N N 

Y Y Y Y 

Y Y Y Y 

Y Y Y Y 

Y Y Y Y 

Y Y Y Y 

Y Y Y Y 

Y Y Y Y 

Y Y Y Y 

Page 1 of 2 
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continued 

TABLE 3-1 
CLP ANALYTICAL SAMPLING PROGRAM 

STUDY AREAS CS-8/FS-21 DECISION DOCUMENT 
MASSACHUSETTS MILITARY RESERVATION 

SOIL SAMPLES WATER SAMPLES 

EXPLORATION SAMPLE DEPTH (feet TCL SAMPLE TCL 
ID DATE bgs) TCL VOC TCL SVOC Pest/PCB TAL Inorg. DATE TCL VOC TCL SVOC Pest/PCB TAL Inorg. 

CS-8/TB-2 8/31/87 54-56 (dup) Y Y Y Y 
CS-8/MW-2 8/31/87 52-62 

(screen) 
1/7/88 

1/7/88 (dup) 
Y 
Y 

Y 
Y 

N 
N 

Y 
Y 

6/28/89 Y Y N Y 
6/28/89(dup) Y Y N Y 

3/10/99 Y N N Y 
3/10/99(dup) Y N N Y 

CS-8/TB-3 8/31/87 8-10 Y N N N 
18-20 Y Y Y Y 
58-60 Y Y Y Y 

CS-8/TB^J 9/1/87 0-2 Y N N N 
5-7 Y N N N 

8-10 Y N N N 
10-12 Y Y Y Y 
34-36 Y Y Y Y 
54-56 Y Y Y Y 

CS-8/MW-4 9/1/87 52-62 
(screen) 

10/28/87 
10/28/87 

(dup) 

Y 
Y 

Y 
Y 

N 
N 

Y 
Y 

04BH0001 12/14/99 35-40 - - - - 12/14/99 Y Y N Y 

Notes: 

TCL 
TAL 
VOCs 
SVOCs 
PCBs 

Target Compound List
Target Analyte List
volatile organic compounds
semivolatile organic compounds
polychlorinated biphenyls

 CLP 
 MW 

 TB 
 TP 

 TPH 

Contract Laboratory Program 
monitoring well 
test boring 
test pit 
total petroleum hydrocarbons 

Y 
N 
screen 
dup 

sample analyzed for parameter 
sample not analyzed for parameter 
well-screen interval 
duplicate sample 
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SECTION 3 

sump removal program with field GC screening of the soil samples collected (ABB 
Environmental Services, Inc. [ABB-ES], 1992a). 

Confirmational Groundwater Sampling: In March 1999, monitoring wells CS8/MW2 
and FS21/MW1 were resampled using the low flow purge technique. Monitoring well 
FS21/MW1, which couldn't be sampled during the Task 2-3C Site Investigation due to a 
bent riser, was accessed with a submersible pump. Groundwater samples were analyzed 
off-site for inorganics, and VOCs including methyl-tert-butyl ether (MTBE) and ethylene 
dibromide (EDB). In December 1999, a groundwater sample (Sample I.D. 04BH0001) was 
collected using the USEPA Region One's low flow purge and sample technique, at the top 
of the groundwater table from a borehole advanced at the former location of FS-21/MW-2. 
The groundwater sample was analyzed for VOCs, SVOCs, EDB, and inorganics. 

3.1 METAL-DETECTOR SURVEY 

A metal-detector survey was conducted at Study Areas CS-8/FS-21 on August 26, 1987, 
to locate USTs and underground fuel and utility lines so that invasive work would be 
done in areas likely to show contamination, while avoiding underground structures. Field 
procedures consisted of traverses spaced at intervals of 10 feet or less. The survey 
located the manhole cover of the cesspool and the diesel-fuel UST (see Figure 2-2). The 
supply line from the tank to the diesel pump island could not be located. 

3.2 SODL-GAS SURVEY 

To assist in locating test pits and borings, a soil-gas survey was conducted on August 27 and 
28, 1987, in areas considered likely to have received fuel or solvent spills and leakage. 
These areas included the abandoned wash pad, abandoned and active UST sites, and 
cesspool. Probes were completed in 24 locations to approximately 4 feet below ground 
surface (bgs) (Figure 3-1). Target analytes included trichloroethene (TCE), 
tetrachloroethene (PCE), trichloroethane, chloroform benzene, toluene, xylenes, and total 
non-methane hydrocarbons. All probes detected at least trace amounts of halocarbons, with 
the highest concentrations detected along the southern edge of the abandoned concrete wash 
pad, south of the Vehicle Repair Shop. The suspected source of these detections is minor 
spills of runoff from mechanical parts that had been cleaned with solvents. Halocarbon 
concentrations generally decreased with distance from the abandoned wash pad. Only two 
soil-gas probes detected the presence of hydrocarbons: The highest concentration was 
adjacent to the cesspool north of the diesel pump island (690 micrograms per liter [fig/L] 
headspace); the second highest concentration was 2 |j.g/L headspace, approximately 100 feet 
south of the diesel pump island (Figure 3-2). 
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3.3 TEST-PIT PROGRAM 

0 Ten test pits were excavated between August 29 and 31, 1987, to investigate shallow 
subsurface soil at suspected contaminant source locations. Logs for these test pits are in the 
Task 2-3A SI appendices (E. C. Jordan Co., 1989a). 

« 
Study Area FS-21: Two test pits were completed at Study Area FS-21 (Figure 3-3). Test 
pit FS-21/TP-1, located in the area of a geophysical anomaly approximately 50 feet south of 

P the MOGAS pump island, was completed to a depth of approximately 7.5 feet bgs. During 
excavation, an iron pipe and a clay pipe were encountered; it was determined that neither 
pipe was in use. Soil surrounding these pipes at 3-5 feet bgs had photoionization (PI) 

*	 readings at background levels and a soil sample just below the pipes was screened using a 
field GC; target VOCs were not detected. A 1981 utilities map for MMR does not 

-	 specifically show pipes in the vicinity of FS-21 TP1. However, the map legend indicates 
*	 that generally all building sanitary sewer connections were 6-inch diameter vituperative clay 

pipe, and all building water connections were 4-inch diameter cast iron, or 2.5-inch 
^	 diameter wrought iron pipe. Given these diameters and piping materials, along with SI 

observations, these pipes were likely associated with water and/or sewer feeds to the 
Vehicle Storage Building. 

*	 The second test pit (FS-21/TP-2) was located at the former location of the USTs north of 
the Vehicle Storage Building to characterize shallow soil that may have been contaminated 

0 by spills or leaks from those tanks. During completion of both test pits, soil staining was 
not observed and PI meter readings were below background levels. Two soil samples (i.e., 
5 and 7 feet bgs) from each test pit were screened with the field GC; target volatile organic 

£	 compounds (VOCs) were not detected in any of the samples. 

Study Area CS-8: Eight test pits (designated CS-8/TP-1 through CS-8/TP-7 and CS-
Jt 8/TP-5A) were completed at Study Area CS-8 (see Figure 3-3); only one (i.e., CS8/TP-1) 

had PI meter readings above background levels. This test pit was located adjacent to the 
abandoned concrete wash pad and had PI meter readings of 13 parts per million (ppm). 

40 Eleven soil samples from the eight test pits were screened using a field GC; two VOC 
constituents were detected at trace concentrations. PCE was detected in CS-8/TP-1 (0.8 

, foot bgs) at a concentration of 1.1 micrograms per kilogram (jig/kg); benzene was 
P detected in CS-8/TP-6 (5 feet bgs) at a concentration of 0.3 ^g/kg. Two soil samples 

(CS8/TP-1, CS8/TP-6) were collected on the basis of field observations and submitted for 
J	 off-site CLP analyses (see Table 3-1). 
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3.4 SOIL BORINGS AND MONITORING WELLS 

Six soil borings were completed and four monitoring wells were installed between August 
30 and September 1,1987. Four borings and two wells were positioned to investigate Study 
Area CS-8, and two borings and two wells were located to assess conditions at Study Area 
FS-21 (see Figure 3-3). Logs for these borings and wells are in the Task 2-3A SI 
appendices (E. C. Jordan, Co., 1989a). "CS-8/MW-2" and "CS-8/TB-2" are the 
designations for a monitoring well and test boring, respectively, completed in one location. 
If a test boring was completed but no monitoring well installed at a specific location, then a 
"TB" does not have a corresponding "MW". 

A 2-foot-long split-spoon sample was collected from each boring at intervals from near the 
ground surface to the bottom of the boring. These samples were screened in the field by a 
PI meter and a subset of the samples was screened with the field GC. On the basis of PI 
meter readings and field GC results, the apparently most contaminated soil samples (a total 
of 23 different sample intervals) were submitted for off-site CLP analyses from the test 
borings completed at CS-8 and FS-21. The explorations IDs are listed in Table 3-1. 

Study Area CS-8: At Study Area CS-8, two monitoring wells (CS-8/MW-2 and CS­
8/MW-4) were installed to evaluate soil and groundwater quality. (Note that soil and 
groundwater samples are identified as TB and MW samples, respectively.) CS-8/MW-2 was 
positioned adjacent to the diesel pump island west of the Vehicle Repair Shop and 
downgradient of the cesspool. CS-8/MW-4 was positioned downgradient of the abandoned 
concrete wash pad. PI meter readings for the split spoon soil samples did not exceed 
background levels; however, several negative PI meter readings suggest that humidity may 
have reduced instrument sensitivity. No soil staining was observed during monitoring-well 
installation. 

Field GC screening detected target VOCs in the soil boring samples. In CS-8/MW-2, trace 
concentrations (i.e., less than 1.5 j^g/kg) of benzene and toluene were detected in subsurface 
soil samples over 29 feet bgs. In CS-8/MW-4, field GC screening detected up to 9.5 |ig/kg 
of PCE at the ground surface, where PI meter readings of 6 to 8 ppm were recorded. The 
suspected source of these detections is minor spills of runoff from mechanical parts that had 
been cleaned with solvents. Trace concentrations of TCE and toluene also were detected in 
the surface soil. Both soil and groundwater samples were collected at these two locations 
and submitted for CLP analyses (see Table 3-1). CS-8/MW-2 was re-sampled in 1989 and 
1999 for confirmational analyses (see Table 3-1). 
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Field GC screening also detected target VOCs in soil samples from the two borings in Study 
Area CS-8 in which wells were not installed (i.e., CS-8/TB-1 and CS-8/TB-3). In CS-8/TB­
1, located adjacent to the 12,500-gallon diesel-fuel UST, field GC screening of most soil 
samples from 8 to 63 feet bgs detected trace concentrations of dichloroethene (DCE), TCE, 
PCE, benzene, and toluene. In CS-8/TB-3, located just south of the cesspool, benzene (up 
to 1.5 ng/kg), TCE (up to 0.6 ^g/kg), and PCE (1.8 to 3.2 (ag/kg) were detected from 53 to 
58 feet bgs. Toluene was detected throughout the soil column in CS-8/-TB-3, with the 
highest concentration (4.1 jag/kg) at 8 feet bgs, where soil staining also was observed. 

Study Area FS-21: Two monitoring wells were installed at Study Area FS-21 to evaluate 
potential soil and groundwater contamination. FS-21 /MW-1 was positioned downgradient 
of the study area along the southern boundary; FS-21/MW-2 was installed adjacent to the 
former location of Current Product Tank No. 90. 

During installation of FS-21/MW-1, elevated PI meter readings of 7 ppm were observed at 
28 to 30 feet bgs; readings at other depths were at background levels. Ten soil samples 
were screened using the field GC; traces of benzene, TCE, and toluene were detected, 
primarily within the unsaturated soil (13-53' bgs). Soil staining was not observed. 

During installation of FS-21/MW-2, PI meter readings of 6 to 17 ppm and a two-inch layer 
of black stained soil was observed in the surface sample at this location. Soil staining was 
encountered hi surface soil. Fifteen soil samples screened with the field GC showed the 
presence of low concentrations of VOCs. Low concentrations of VOCs also were detected 
at the water table: TCE (11 jig/kg) and toluene (2.3 jig/kg). 

Groundwater samples from these two monitoring wells were submitted for CLP analysis 
(see Table 3-1). In 1999, FS-21/MW-1 was re-sampled for confirmational analyses (see 
Table 3-1). In December 1999, a groundwater sample (Sample I.D. 04BH0001) was 
collected using the USEPA Region One's low flow purge and sample technique, at the top 
of the groundwater table from a borehole advanced at the former location of FS-21/MW-2. 
The groundwater sample was analyzed for VOCs, SVOCs, EDB, and inorganics. 

3.5 TERRAPROBE BORINGS 

Four TerraProbe borings (i.e., 04TRXI1, 04TRX12, 04TRX13, and 04TRX14) were 
completed in February 1992 as part of the Phase I Sump Removal Action in the cesspool 
area along a line approximately perpendicular to the western wall of the Vehicle Repair 
Shop. Approximate locations of the borings are shown in Figure 3-3. Soil samples were 
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collected for field laboratory analysis at 4, 8, 12, 18, and 24 feet bgs from each boring. 
Each sample was analyzed for VOCs, semivolatile organic compounds (SVOCs), 
pesticides, polychlorinated biphenyls (PCBs), inorganics, and total petroleum hydrocarbons 
(TPH). A summary of the results and their corresponding Tier I and Tier n hazard 
equivalent concentrations (HECs) are presented on Table 4-2b, and a summary of the on-
site analytical results are included in Appendix B. 

Review of the TerraProbe data shows that with one exception, detection of target VOCs, 
SVOCs, pesticides, and inorganics was limited to samples from boring 04TRX12 (4-12 feet 
bgs). Possible fuel-related VOCs, including toluene (130 ug/kg), ethylbenzene (190 ^ig/kg), 
m/p-xylene (6.1 and 250 fig/kg), and o-xylene (67 ^g/kg), were reported in one sample from 
this boring, but not its duplicate. The inorganics copper (270 milligrams per kilogram 
[mg/kg]) and zinc (380 mg/kg) also were reported in the same sample, but not its duplicate. 
Two pesticides, delta-benzene hexachloride (D-BHC) (150 to 530 |iig/kg) and heptachlor 
epoxide (140 to 1,800 jig/kg), were reported in samples from this boring. The VOC m/p­
xylene (6.1 ug/kg) was reported in one sample from boring Q4TRX14. TPH was detected in 
all samples at 40 to 980 mg/kg. TPH concentrations were apparently unrelated to both 
target analyte concentrations (except in samples from boring 04TRX12) and PI meter 
readings. SVOCs were not detected in any samples. 

3.6 GEOLOGY 

The geology of the study areas was interpreted from the test pits and test borings. The 
borings drilled at this site extended to depths of 65 to 66 feet bgs that is just below the water 

 table. 

Subsurface soil encountered was typical of outwash deposits found across the southern part 
 of MMR. The soil was primarily poor- to well-graded, fine to medium sand, with trace 

amounts of coarse sand and fine gravel. In some locations, the top 1 .4 feet of soil was fill 
over a thin, discontinuous ash layer. The ash was observed to be grey to black, loose to 

 medium dense, and dry. The ash measured from 0. 1 foot thick in FS21/TP 1 to 0.7 feet thick 
in CS8/TP5. The typical study-area soil sample consisted of about 95 percent fine to 

 medium sand, 5 percent fin gravel and coarse sand, and trace amounts of silt. 
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3.7 HYDROGEOLOGY 

As interpreted from MMR-wide groundwater-elevation data, groundwater flows in a 
southerly direction in the vicinity of Study Areas CS-8/FS-21, toward the western portion of 
Study Area SD-1 and Ashumet Pond (E. C. Jordan Co., 1989b). Groundwater elevations at 
Study Areas CS-8/FS-21 on March 22,1988, ranged from 52.7 to 53.3 feet above mean sea 
level (MSL), or approximately 58 feet bgs. 
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SECTION 4 

4.0 CONTAMINATION ASSESSMENT 

In general, the contamination assessment of a site is based on CLP data and, to a lesser 
extent, field analytical data, depending on the methodologies and analyses performed. At 
Study Areas CS-8/FS-21, the field GC screening analytical data, in which concentrations 
were reported in micrograms per liter (|ig/L) headspace, and the PI meter readings are 
considered qualitative only. The CLP analytical data, which quantify concentrations of 
TCL contaminants in soil and groundwater, are most useful for contamination assessment 

4.1 SURFACE SOIL 

Three surface-soil samples (zero to 2 feet bgs) were analyzed for CLP analytes (Table 4-1). 
TCL VOCs were not detected. Two TCL SVOCs, both phthalates, were detected at 
concentrations of less dm half their Contract Required Quantitation Limits (CRQLs) in one 
of two surface-soil samples. Phthalates would not be expected at Study Areas CS-8/FS-21 
as a result of manufacturing- or process-related activities because such activities did not 
occur on-site. Because of their ubiquitous presence in plastics, phthalates are recognized by 
USEPA as common laboratory and sampling artifacts (USEPA, 1991). Given the low 
concentrations at which they were detected and their nature as common artifacts, the two 
phthalates are not considered site contaminants. The PCB Aroclor-1260 was detected at 
660 (ig/kg in one of two samples in which it was a target analyte. This single detection was 
in the sample collected adjacent to the abandoned wash pad. It is possible that very 
localized PCB contamination exists in this area and is related to some former activity at the 
abandoned wash pad. However, the measured concentration is below the clean-closure 
limit of 1,000 j^g/kg set by USEPA (USEPA, 1989c), and PCB-containing equipment is not 
known to be present in the study areas. 

In the two samples analyzed for TAL inorganics, only barium, copper, thallium, and zinc 
were detected at concentrations above MMR maximum background concentrations for 
surface soil (ABB-ES, 1992b). All four inorganics were detected at concentrations less than 
twice MMR maximum background concentrations. 
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TABLE 4-1
 
SUMMARY OF ANALYTES DETECTED IN SURFACE SOIL - OFF-SITE ANALYSIS
 

STUDY AREAS CS-8/FS-21 DECISION DOCUMENT
 
MASSACHUSETTS MILITARY RESERVATION
 

"Exploration ID:
 
"Sampled:
 

ANALYTES "Depth:
 

VOLATILE ORGANIC COMPOUNDS (ua/kcri 

SEMIVOLATILE ORGANIC COMPOUNDS (ua/ka) 
Bis(2-ethylhexyl)phtha!ate 
Butylbenzylphthalate 

Pesticides/PCBs (uq/kal 
4,4'-DDT 
Aroclor1260 

INORGANIC COMPOUNDS (ma/kal 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Selenium 
Thallium 
Vanadium 
Zinc 

NOTES: 

= not detected 
bgs = below ground surface 

4,4'-DDT = 4,4'-dichlorodiphenyttrichloroethane 

J = estimated concentration 

mg/kg = milligrams per kilogram 

NR = not requested 

PCBs = polychlorinated biphenyls 

ug/kg = micrograms per kilogram 

Depth indicates top of sample interval. 

''Shad&l'results are below MMR background pbncentratiohs.•;• 

Maximum
 
Background
 

Concentration (mg/kg;
 

NA 
NA 

NA 
NA 

8,930 
3.6 
10.4 
0.65 
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6.8 
4.1 
5.2 
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0.33 
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16 
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4.2 SUBSURFACE SOIL 

Review of CLP analytical data indicates that 25 subsurface-soil samples collected from 5 to 
65 feet bgs were analyzed for TCL VOCs; none were detected (Table 4-2a). Of the 18 
samples analyzed for TCL SVOCs, one phthalate was detected in one sample only, at a 
concentration of 340 ^ig/kg. This concentration is barely above the CRQL of 330 jag/kg; as 
discussed previously, phthalates would not be expected at this site and are typical sampling 
and laboratory artifacts. Therefore, the one phthalate detection is not considered to 
represent site-related contamination. 

Eighteen samples were analyzed for TCL pesticides and PCBs. The pesticide 4,4'­
dichlorodiphenyltrichloroethane (DDT) was detected in three samples only, at 
concentrations of 18, 24, and 45 ^g/kg, compared to the CRQL of 16 (o.g/kg. Pesticide 
detections were in deep soil, occurring at depths from 19 to 61 feet bgs; they likely reflect 
residual concentrations from widespread pesticide applications for insect control on MMR 
in the 1960s and 1970s. At these depths, pesticides affect no human or ecological receptors; 
therefore, the low 4,4'-DDT concentrations are not considered to represent contamination of 
concern. 

The TAL inorganics beryllium, chromium, and copper each were detected once at 
concentrations above the MMR maximum background concentrations for subsurface soil. 
These three detections occurred in three different samples; in two of these, a duplicate 
sample failed to replicate the background exceedance. Additionally, the chromium and 
copper detections were at concentrations lower than the MMR maximum background 
concentration for surface soil. For this reason, and because the detections were not 
reproducible in duplicate samples, site-related contamination of subsurface soil by inorganic 
analytes is not indicated. 

Interpretation of field laboratory analytical results for VOCs, SVOCs, pesticides, PCBs, 
and inorganics in subsurface-soil samples from the TerraProbe borings in the cesspool 
area support the conclusions derived from the CLP data that contaminants are not 
widespread around the former cesspool (Table 4-2b). The one sample that showed the 
presence of fuel-related compounds was a duplicate sample (i.e., the 8-foot bgs sample 
from 04TRX12) and no fuel-related compounds were detected in the original sample. At 
this same sample location, the duplicate sample contained detectable concentrations of 
copper and zinc while neither of these analytes was detected in the original sample. 

mmr\docs\cs8dd\text\cs8-621 FinalDD2.doc

4-3
 
 49240 



-

-

-

-

-

-

-

-

-
-

-

-

-

TABLE 4-2*
 
SUMMARY OF ANALYTES DETECTED IN SUBSURFACE SOIL - OFF-SITE ANALYSIS
 

STUDY AREA CS-8/FS-21 DECISION DOCUMENT
 
MASSACHUSETTS MILITARY RESERVATION
 

"Exploration ID: Maximum FS-21/TB-1 
•Sampled: Background 03-SEPT-87 

ANALYTES -Depth: Cone, (mg/kg) 13 

VOLATILE ORGANIC COMPOUNDS (ua/k. NA 

SEMIVOLATILE ORGANIC COMPOUNDS
 
Butylbenzylphthalate NA NR
 

PESTICIDES/PCBs (ua/ka) 
4,4'-DDT NA NR 
Aroclor 1260 NA NR 

INORGANIC COMPOUNDS ftna/kfl) 
Aluminum 1,980 NR 
Arsenic 2.3 NR 
Barium 14.7 NR 
Beryllium 0.69 NR 
Calcium 933 NR 
Chromium 3.9 NR 
Cobalt 2.6 NR 
Copper 4.3 NR 
Iron 2,600 NR 
Lead 3.70 NR 
Magnesium 742.0 NR 
Manganese 587 NR 
Selenium 0.62 NR 
Thallium 1.00 NR 
Vanadium 5.7 NR 
Zinc 16 NR 

NOTES: 
= not detected 
= duplicate sample 
4,4'-DDT = 4,4'-dich(orodlphenyltrichloroethane 
= estimated concentration 
= milligrams per kilogram 
= not analyzed 
= not requested 
= polychtorlnated blphenyls 
- mlcrograms per kilogram
 
Depth indicates top of sample Interval.
 

! Shaded results are betow MMR.backgfoufid ccncen t̂ldns.
 

FS-21/TB-1 
03-SEPT-47 

NR 

NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

FS-21/TB-1 
03-SEPT-47 

28 

-

. 

-
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32J ,' 
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f t - ' i 
*,, t 

"' -. t 
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33 
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NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
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03-SEPT.I7 

63 

. 

-

-

-

352 
-

1 2J , 
- ' 

68J 
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. 

83J 
049J 
. 
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NR 
NR 
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NR 
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20J 
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TABLE 4-2a
 
SUMMARY OF ANALYTES DETECTED IN SUBSURFACE SOIL - OFF-SITE ANALYSIS
 

STUDY AREA CS-8/FS-21 DECISION DOCUMENT
 
MASSACHUSETTS MILITARY RESERVATION
 

•Exploration ID: Maximum 
•Samplad: Background
 

ANALYTES "Dtp*: Cone, (mg/kg)
 

VOLATILE ORGANIC COMPOUNDS (ua/ki NA 

SEMIVOLATILE ORGANIC COMPOUNDS 
Butylbenzylphthalate NA 

PESTICIDES/PCBs fuo/kal 
4,4'-DDT NA 
Aroctor1260 NA 

INORGANIC COMPOUNDS fma/kal 
Aluminum 1,980 
Arsenic 2.3 
Barium 14.7 
Beryllium 0.69 
Calcium 933 
Chromium 3.9 
Cobalt 2.6 
Copper 4.3 
Iron 2,600 
Lead 3.70 
Magnesium 742.0 
Manganese 587 
Selenium 0.62 
Thallium 1.00 
Vanadium 5.7 
Zinc 16 

NOTES: 
= not detected 
= duplicate sample 
4,4'-DDT = 4,4'-dichlorodiphefiyltrichloroethane 
= estimated concentration 
= milligrams per kilogram 
= not analyzed 
- not requested 
= polychlorinated biphenyts 
= mlcrograms per kilogram 
Depth indicates top of sample interval. 
;Shao^ resuHs are bekw MMR backgrout̂  concentrafons 
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TABLE 4-2b 
SUMMARY OF ANALYTES DETECTED IN SOIL - ON-SITE ANALYSIS 

STUDY AREAS CS-I/FS-21 DECISION DOCUMENT 
MASSACHUSETTS MILITARY RESERVATION 

EXPLORATION ID: Maximum 04TRX11 04TRX11 04TRX11 04TRX11 04TRX11 04TRX12 
SAMPLED: Background 28-FEB-92 28-FEB-92 28-FEB-B2 28-FEB-92 28-FEB-92 28-FEB-92 

DEPTH: Cone, (mg/kg) 4 8 12 18 24 4 

ANALYTES 

VOCs (ug/kg) 
Toluene NA - - - - - -
Ethyl benzene NA - - - - - -
o-Xylene NA - - - - - -
m/p-Xylene NA - - - - • -

Pestlcides/PCBs (|ig/kg) 
Delta-BHC NA . - . . - -
Heptachlor epoxide NA - - - - - 140 

Inorganics (mg/kg) 
Lead 3.7 - - - - - -
Copper 4.3 - - . - - -
Zinc 16.0 - - - - - -
Arsenic 2.3 . . . . - . 
Chromium 3.9 - - - - - -

TPH (mg/kg) NA 130 83 84 120 120 130 

NOTES: 
= not detected 

N/A = not analyzed 
ljg/kg = micrograms per kilogram 
mg/kg = milligrams per kilogram 

04TRX12 
28-FEB-92 

8 

130 
190 
67 
250 

330 
1700 

-
270 
380 
-
-

980 

04TRX12 
28-FEB-92 

8 

. 

. 
-
-

530 
1800 

. 

. 
-
. 
-

820 

04TRX12 
28-FEB-92 

12 

. 
-
-
-

150 
1300 

. 
-
-
. 
-

83 

04TRX12 
28-FEB-92 

18 

. 
-
. 
-

-

-

. 

. 
-
. 

-

120 

04TRX12 
28-FEB-92 

24 

. 

. 
-
-

. 

-

-
. 
-
-

-

40 
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EXPLORATION ID: 
SAMPLED: 

DEPTH: 

ANALYTES 

VOCs (ug/kg)
 
Toluene
 
Ethyl benzene
 
o-Xylene
 
m/p-Xylene
 

Pesticldes/PCBs (u.g/kg) 
Delta-BHC 
Heptachlor epoxide 

Inorganics (mg/kg) 
Lead 
Copper 
Zinc 
Arsenic 
Chromium 

TPH (mg/ka) 

NOTES: 
= not detected 

N/A = not analyzed 
ug/kg = micrograms per kilogram 
mg/kg = milligrams per kilogram 

Maximum
 
Background
 

Cone, (ma/kg)
 

MA 
NA 
NA 
NA 

NA 
NA 

3.7 
4.3 
16.0 
2.3 
3.9 

NA 

TABLE 4-2b
 
SUMMARY OF ANALYTES DETECTED IN SOIL - ON-SITE ANALYSIS
 

STUDY AREAS CS-8/FS-21 DECISION DOCUMENT 
MASSACHUSETTS MILITARY RESERVATION 

04TRX13 04TRX13 04TRX13 98TRX13 98TRX13 98TRX13 
04-MAR-92 04-MAR-92 04-MAR-92 04-MAR-92 04-MAR-92 04-MAR-92 

4 8 8 12 18 24 

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

- . . . - . 

- - - - - -

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

- - - - - -

170 330 320 290 410 410 

98TRX14 
04-MAR-92 

4 

-
. 
. 

6.1 

-
-

-
. 
-
. 
-

180 

98TRX14 
04-MAR-92 

8 

-
. 
-

-

. 

-

-
-
-
. 

-

160 

98TRX14 
04-MAR-92 

12 

-
. 
. 

-

. 

-

-
. 
-
-

-

120 

98TRX14 
04-MAR-92 

18 

-
. 
. 

-

. 

-

-
. 
-
-

-

210 

98TRX14 
04-MAR-92 

24 

. 

. 

. 

-

. 

-

-
-
. 
. 

-

410 



SECTION 4 

4.3 GROUNDWATER 

A total of twelve groundwater samples (including four duplicates) were collected from four 
monitoring wells and one borehole located at Study Area CS-8/FS-21; however, not all 
samples were analyzed for all parameters. The analytical sampling program is presented in 
Table 3-1. 

Organic Analytes: Site-related TCL VOCs were detected above laboratory detection limits 
in the groundwater sample collected from borehole 04BH0001; ethylbenzene and xylenes 
were detected at concentrations of 1.14 and 3.04 ^g/1, respectively. Although 2-butanone 
was detected in groundwater samples collected from monitoring well CS8/MW2, the lack 
of 2-butanone detected in groundwater from adjacent wells and from groundwater collected 
from CS8/MW2 in 1999, indicates that its presence in 1989 was likely due to sample 
contamination introduced during collection and/or laboratory analysis (Haase, et al., 1988 
and E.G. Jordan Co., 1991). As a result of these findings, 2-butanone was not considered a 
site-related contaminant of potential concern and was not evaluated in the PRE/PRA. 

Site-related TCL SVOCs were detected above laboratory detection limits in the 
groundwater sample collected from borehole 04BH0001; Acenapthene and Fluorene were 
detected at concentrations of 0.16 and 0.18 jig/1, respectively. Naphthalene was detected at 
an estimated concentration of 0.08 jig/1 (below its quantitation limit) from this same sample. 

Borehole 04BH0001 had been advanced in 1999 primarily to confirm 
benzo(b/k)fiuoranthene and bis(2-ethylhexyl)phthalate concentrations detected below 
CRQLs in a 1988 groundwater sample collected from monitoring well FS-21/MW-2, which 
had since been destroyed. These contaminants were not detected in the 1999 borehole 
sample that was advanced in the approximate same location as FS-21/MW-2. The presence 
of benzo(b/k)fluoranthene in the historical groundwater sample collected from well FS­
21/MW-2 may be due to soil derived suspended solids (i.e., turbidity) that were introduced 
into the groundwater during sampling using non-low-flow techniques. The groundwater 
Field Sample Data Record for this 1988 sample stated that the groundwater sample 
appearance was "light brown with moderate suspended solids" (E.G. Jordan, 1990a). As a 
result of this data, benzo(b/k)fluoranthene was not considered a site-related contaminant of 
potential concern and was not evaluated in the PRE/PRA. 

Inorganic Analytes: In a comprehensive study of inorganic concentrations in groundwater 
at the MMR conducted in 1996-1997, where 158 groundwater monitoring wells were 
sampled and analyzed for inorganic analytes (MMR Inorganics Investigation Technical 
Memorandum, Jacobs Engineering, 1998), it was determined that samples collected using 
the USEPA Region I Low Flow (Minimum Stress) Purging and Sampling Procedure 
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SECTION 4
 

(USEPA, 1996a) consistently have lower concentrations of suspended solids, and therefore, 
lower total metals concentrations than samples collected using more traditional (high flow) 
sampling techniques (Jacobs, 1998). The study also found that metals data representing 
MMR "background" conditions were probably biased on the high side by the method used 
to collect the groundwater samples, and that these data are suspect. 

Because groundwater samples collected prior to 1999 at the site did not use the Low Flow 
(Minimum Stress) Purging and Sampling Procedure, this pre-1999 laboratory data was not 
considered reliable. Only data obtained during the March and December 1999 sampling 
rounds, which used the Low Flow (Minimum Stress) Purging and Sampling Procedure was 
used to evaluate the site. The March 1999 sampling round sampled wells CS-8/MW-2 and 
FS-21/MW-1. Manganese (708 jag/1) and Beryllium (0.94J jig/1) were detected at 
concentrations above groundwater screening criteria, although the Beryllium detected was 
below sample quantitation limits. The December 1999 sampling round collected 
groundwater from borehole 04BH001 and detected arsenic (7.4J (a.g/1) above groundwater 
screening criteria, although it was also below sample quantitation limits. 

mmr\docsVs8dd\textVs8-fs21 FinalDD2.doc

4-9 

 49240 



TABLE 4-3
 
SUMMARY OF ANALYTES DETECTED IN GROUNDWATER - OFF-SITE ANALYSIS
 

STUDY AREA CS-8/FS-21 DECISION DOCUMENT
 
MASSACHUSETTS MILITARY RESERVATION
 

"Exploration ID: 
"Sampled: 

VOLATILE ORGANIC COMPOUNDS (ua/L) 
2-Butanone 
2-Hexanone 
Acetone 
Ethyl benzene 
Xylenes 

SEMIVOLATILE ORGANIC COMPOUNDS tualL) 
Benzo(a)pyrene 
Benzo(b)/(k)fluoranthene 
Chyrsene 
Naphthalene 
Fluoranthene 
Pyrene 
Bis (2-ethylhexyl)phthalate 

INORGANIC COMPOUNDS (ua/Ll 
Aluminum 
Arsenic 
3arium 
Beryllium 
Cadmium 
Calcium 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

TOTAL PETROLEUM HYDROCARBONS ImalLI 

NOTES: 
not detected 

* duplicate sample 

J estimated concentration 
mg/L milligrams per liter 

MW monitoring well 

NR not requested 

R rejected (unusable results) 
ug/L mlcrogranu per liter 

CS-S/MW-2 
07-JAN-8S 

. 

. 

. 
-
-

-
-
-
-
-
-

2J 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

NR 

CS-8/MW-2* 
07 ÎAN-88 

-
-
-
-
-

-
-
-
-
-
-

4J 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

NR 

CS-S/MW-2 
28-JUNE-ag 

6400 

-
-
-
-

-
-
-

2J 
-
-
-

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

-

CS-8/MW-2"
 
28-JUNE-S9
 

3800
 
-

-

•
 
-


-

-

-


2J
 
-

-

-


R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

-

CS-a/MW-2 
10-Mar-99 

. 

. 
_ 
-
-

-
NR 
NR 
NR 
NR 
NR 
NR 

. 

. 
17. 2 J 

-
0.35 J 
2590 
287 J 
34.1 

1120 J 
18800 

-

NR 

CS-S/MW-2' 
10-Mar-99 

_ 
. 
. 
-
-

. 
NR 
NR 
NR 
NR 
NR 
NR 

. 

. 
17.1 J 

-
0.62 J 
2620 
280 J 
35.2 

11BOJ 
10000 
8.4 J 

NR 

CS-a/MW-t 
28-QCT.87 

-
-
-
-
-

-
-
-
-
-
-
-

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

NR 

CS-8/MW-4* 
2S-OCT-87 

-
-
-
-
-

-
-
-
-
-
-
-

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

NR 

FS-21/MW-1 
28-OCT-87 

_ 

_ 
-
-
-

-
-
-
-
-
-

-

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

NR 

FS-21/MW-1 
10-Mar-99 

. 

. 

. 
-
-

-
NR 
NR 
NR 
NR 
NR 
NR 

1180 
-

70.4 
0.94 J 
0.4J 
6030 
1200 
708 

1300J 
21700 
19.3J 

NR 

FS-21/MW-2 
07-JAN-SS 

NR 
NR 
NR 
NR 
NR 

-
3J 
2J 
-

3J 
3J 
13J 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

NR 

04BH0001 
14-DOC-99 

R 
R 
R 

1.14 
3.04 

R 
-
. 
-
-
-

-

-
7.4J 
. 
-
-
. 
-
-
-
-

29.6 

NR 

http:28-QCT.87


-X X X X

Chain Link Fence 

ACTIVE CONCRETE WASH PAD 

X X X X-

Approximate 
Location of Gate 

—X X X X
Former Location

of Underground 
Storage Tanks 

X
 ^^

 X X
 j 

X X X X X 

CS-8 

Y//////S 
-^-Septic Tank Manhole 

ABANDONED 
CONCRETE 
WASH PADInterpretive 

Groundwater CS-S-MW-4-^ 
Direction EL. 52.5 

TCL VOCs
 
TCL SVOCs
 

Fluoranthene
 
TAL INORGANICS
 

Barium 17.2J/17.1J
 
Cadmium 0.35J/0.62J
 
Calcium 2,590/2,620
 
Magnesium 287J/280J
 
Manganese 34.1/35.2
 
Potassium 1,120J/1,180J
 
Sodium 18,800/19,000
 
Zinc -/8.4J
 

ro-^i-nnw-1 iLEGEND iEL52.15^^^^^^J FS-21-MW-1 

TEST BORING LOCATION	 Ty l^^j^^i^^)( DATE SAMPLED 10/28/87 3/10/99 

TCLVOCs _
MONITORING WELL LOCATIONN	 TCL SVOCs NR 

TAL INORGANICS 
Aluminum R 1,180

GROUNDWATER ELEVATION	 Barium R 70.4 
EL. 52.15 (FEET, MSL)	 Beryllium R 0.94J 

Cadmium R 0.4J 
Calcium R 6,030

J = VALUE ESTIMATED Magnesium R 1,200 
R = REJECTED (UNUSABLE DATA))/ Manganese R 708 

Potassium R 1.300J 
- = NOT DETECTED Sodium R 21,7000 

Zinc R 19.3J
NA = NOT ANALYSED 
NR = NOT REQUESTED 
/ = SAMPLE/DUPLICATE RESULTS 

NOTES 
1. ORGANIC AND INORGANIC RESULTS Harding Lawson Associates STUDY AREAS CS-8/FS-21IN ng/L. 
2. GROUNDWATER DIRECTION FROM	 INTERPRETIVE GROUNDWATER 

Engineering andMARCH 1988 DATA (E.G. JORDAN CO., 1988). ANALYTICAL RESULTSEnvironmental Services 

SCALE IN FEET 
INSTALLATION RESTORATION PROGRAM DECISION 

MASSACHUSETTS MILITARY RESERVATION DOCUMENT FIGURE 4-1 
50 100 

9905003D(b)ABCD 
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SECTION 5
 

5.0 PRELIMINARY RISK EVALUATION 

This section describes how the human-health and ecological PREs were conducted and 
presents the results of each. 

5.1 INTRODUCTION 

A PRE was conducted at Study Areas CS-8/FS-21 to provide a screening-level assessment 
of potential risks to human and ecological receptors associated with exposure to 
environmental contaminants identified during site characterization efforts. 

5.1.1 Approach 

A PRE is a worst-case analysis that addresses the most sensitive receptors and all potential 
current and future pathways. The human health PRE was performed using current USEPA 
Region I risk assessment guidance (USEPA, 1989b; 1994; 1995; 1996; 1999a, 2000c). The 
ecological PRE followed the approach outlined in the MMR Risk Assessment Handbook 
(RAH) (Automated Sciences Group, Inc. [ASG], 1994). 

Data were evaluated for surface soil, subsurface soil, and groundwater collected at Study 
Areas CS-8/FS-21 during the SI and subsequent sampling events. The data were 
determined to be sufficient to complete human-health and ecological PREs at these study 
areas. The ecological PRE considered exposures to surface soil only; the human-health 
PRE included an evaluation of exposures to surface soil, subsurface soil, and groundwater. 
No surface water or sediment exists at this site. 

The human health PRE was performed as a two-step process. First, analytes that could 
pose a health risk of concern were identified by comparing the maximum detected 
concentrations to conservative, health-based screening values. Analytes with maximum 
detected concentrations that were less than the screening values were considered to not 
pose a health risk of concern (i.e., they posed a de minimus risk) and therefore, were not 
further evaluated. Analytes with maximum detected concentrations that exceeded the 
screening values were retained for further evaluation as chemicals of potential concern 
(CPCs). In the second step, analytes selected as CPCs were evaluated to assess whether 
potential exposure to the CPCs would be associated with acceptable cumulative cancer 
and noncancer risks. This evaluation was performed by identifying an exposure point 
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concentration (EPC) for each CPC, and then quantitatively evaluating exposure doses and 
risks using default residential exposure and toxicity assumptions recommended by 
USEPA. The cumulative risks were compared to USEPA and MADEP cumulative 
receptor risk limits to determine if the health risks meet risk management criteria. 

The ecological PRE also followed a tiered approach. In the Tier I analysis, maximum 
reported analyte concentrations were compared to Hazard Equivalent Concentration (HECs) 
based on the most sensitive receptor species likely to inhabit the study areas. If maximum 
site concentrations exceed HECs for Tier I, a remedial investigation (RI) can be 
recommended without Tier n evaluation. Otherwise, a Tier II evaluation is completed to 
compare maximum concentrations to HECs for indicator species likely to inhabit the study 
areas based on future land-use plans. 

5.1.2 Study Areas CS-8/FS-21 Objectives 

The purposes of this PRE were as follows: 

.	 select CPCs 

•	 identify human and ecological exposure pathways 

•	 identify human and ecological receptors 

•	 evaluate possible human health risks by calculating quantitative risk 
estimates for potential exposures to CPCs and by comparing CPCs at Study 
Areas CS-8/FS-21 to applicable or relevant and appropriate requirements 

•	 evaluate possible ecological risks by comparing CPCs at Study Areas CS­
8/FS-21 to HECs 

The PRE was conducted to support the recommendation of one of the following 
alternatives: (1) decision document (no further action), (2) Rl/feasibility study, or (3) 
removal action. 

5.2 HUMAN-HEALTH PRELIMINARY RISK EVALUATION 

The purpose of the PRE for Study Areas CS-8/FS-21 was to identify potential human-health 
risks associated with exposures to study-area-related CPCs. 
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5.2.1 Data Evaluation 

Analytical data available for Study Areas CS-8/FS-21 were evaluated to identify study-
area- and medium-specific CPCs. Frequencies of detection, ranges of CRQLs and CRDLs, 
and a range of minimum to maximum detected concentrations of analytes detected in 
surface soil, subsurface soil, and groundwater are listed in Tables 5-1, 5-2, and 5-3, 
respectively. 

Surface soil data consisting of soil samples collected 0-2 ft bgs are identified in Table 4-1 
and are summarized in Table 5-1. Surface soil data were collected in accordance with the 
SI workplan for CS-8/FS-21. 

In accordance with USEPA Region I guidance (USEPA, 1995), subsurface soils considered 
for evaluation in health risk assessment should be represented by the depth intervals that 
could realistically be contacted by individuals under the current and foreseeable future land 
uses. USEPA Region I has defined this depth as up to 10 ft bgs. Subsurface soil data for 
soil samples collected 2-10 ft bgs identified in Table 4-2a were used to develop the data 
summary presented in Table 5-2. 

As discussed in Section 4.3, 2-butanone was detected in groundwater samples collected in 
1989 from monitoring well CS8/MW2. The lack of 2-butanone detected in groundwater 
from adjacent wells and from groundwater collected from CS8/MW2 in 1999 indicates that 
its presence in 1989 was likely due to sample contamination introduced during collection 
and/or laboratory analysis (Haase, et al., 1988 and E.G. Jordan Co., 1991). As a result of 
these findings, 2-butanone was not considered a site-related contaminant of potential 
concern and was not evaluated in the PRE/PRA. 

Soil samples collected from the TerraProbe borings installed around the cesspool in 1992 
were analyzed in an on-site laboratory to characterize the extent of soil contamination in 
support of a removal action. Samples were not submitted for off-site analysis. Therefore, 
the field screening soil data collected from the TerraProbe boring locations were 
qualitatively evaluated by a comparison of detected concentrations to USEPA Region DC 
residential soil preliminary remediation goals (PRGs). Detected concentrations of all 
VOCs, copper, and zinc are substantially lower than their respective residential soil 
PRGs. The greatest TPH concentrations (820 mg/kg and 980 mg/kg in the 8-foot bgs 
sample from 04TRX12) are slightly greater than the MADEP S-l Method 1 standard for 
TPH (800 mg/kg) provided in the Massachusetts Contingency Plan, 310 CMR 40.0985(6) 
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(MADEP, 1999). The concentrations of delta-BHC and heptachlor epoxide exceed the 
USEPA Region DC residential soil PROS. In 1996, the cesspool and approximately 40 
cubic yards of contaminated soil were removed during the DSRP. The four TerraProbe 
boring locations were located in the area of the removal action. Confirmation soil 
samples collected during the removal action from the sidewalls and bottom of the 
excavation were submitted for off-site laboratory analysis. The results were all below the 
cleanup levels established for the removal action, as well as the USEPA Region DC 
residential soil PRGs. 

The groundwater data set (see Table 5-3) consists of 8 groundwater samples collected from 
four monitoring wells. There are three rounds of data from CS-8/MW-2, one round of data 
from CS-8/MW-4, two rounds of data from FS-21/MW-1, one round of data from FS­
21/MW-2, and one round of data from 04BH001 (a borehole advanced at the former 
location of FS-21/MW-2, which had been destroyed). Groundwater data from monitoring 
wells sampled during and after 1995 were obtained using low-flow sampling techniques. 
Therefore, only inorganics data from the groundwater sampling rounds at CS-8/MW-2 
(March 1999), FS-21/MW-1 (March 1999), and 04BH001 (December 1999) were used in 
the PRE; inorganics data for non-low-flow sampling performed prior to 1995 were not 
evaluated in the PRE. Groundwater data for semivolatile organics obtained from the 
January 1988 sampling round at FS-21/MW-2 were not used in the PRE because the 
presence of these analytes was determined to be an artifact of suspended solids in the 
sample. The December 1999 sample round at this well location was analyzed for SVOCs, 
and none were detected. Therefore, the data for the December 1999 sampling round at 
04BH001 were used in the PRE. 
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TABLE S-l
 

CONTAMINANTS OF POTENTIAL CONCERN IN SURFACE SOIL
 

STUDY AREAS CS-8/FS-21 DECISION DOCUMENT
 

MASSACHUSETTS MILITARY RESERVATION
 

RANGE OF MAXIMUM REGION IX 

FREQUENCY CRQL/ DETECTED BACKGROUND RESIDENTIAL SELECTED 

OF CRDL CONCENTRATIONS CONC. PRG ASA 
CHEMICAL u DETECTION (ing/kg) (mg/kg) (mg/kg) (mg/kg) CPC? NOTES 

SEMIVOLATILE ORGANIC COMPOUNDS 

Bis(2-ethylhexyl)phthalate 1/2 0.33 0.064 ­ 0.064 NA 35 NO 2 
Butylbenzylphthalate 1/2 OJ3 0.14-0.14 NA UOO NO 2 

PCBs/PESTICIDES 

Aroclor-1260 1/2 0.16 0.66-0.66 NA 0.22 YES 1 

INORGANICS 
Aluminum 2/2 40 1,300-3,220 8,930 7,600 NO 2 
Arsenic 2/2 2 0.69 - 2.2 3.6 0.39 YES 1 
Barium 2/2 40 9.6 - 1 1 10.4 540 NO 2 
Beryllium 1/2 1 0.37 - 0.37 0.65 15 NO 2 
Calcium 2/2 1,000 218-331 969 NA NO 3 
Chromium 2/2 2 2.1-5.3 6.8 30 NO 2 
Cobalt 1/2 10 1.5-1.5 4.1 470 NO 2 
Copper 1/2 5 9.2 ­ 9.2 5.2 290 NO 2 
Iron 2/2 20 2,490 - 4,010 12,400 2,300 NO 3 
Lead 2/2 3 5.6-6.9 12.05 400 NO 2 
Magnesium 2/2 1,000 178 ­ 536 794.5 NA NO 3 
Manganese 2/2 3 31-59 108 180 NO 2 
Thallium 1/2 2 0.4 ­ 0.4 0.25 0.63 NO 2 
Vanadium 212 10 3.7-6.4 15.2 55 NO 2 
Zinc 2/2 4 17-30 16 2,300 NO 2 

NOTES: 

NA-not applicable 

CPC = contaminant of potential concern 

CRQL - Contract Required Quantitation Limit 

CRDL - Contract Required Detection Limit 

mg/kg ** milligrams per kilogram 

PRG - Preliminary Remediation Goal. Values are obtained from the Region DC PRG Table (USEPA, 1999). PRGs presented in this table are based on the lesser of a cancer risk of IE-OS 
or a Don-cancer hazard index of 0.1. 

1 Chemical selected as a CPC because the maximum detected concentration exceeds me Region IX PRG. 

2 Chemical not retained as a CPC because the maximum detected concentration is less than the Region IX PRG. 

3 Chemical not retained as a CPC because it is an essential nutrient. 
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TABLE 5-2 
CONTAMINANTS OF POTENTIAL CONCERN IN SUBSURFACE SOIL (2-I01 bgs) 

STUDY AREAS CS-8/FS-21 DECISION DOCUMENT 
MASSACHUSETTS MILITARY RESERVATION 

RANGE OF MAX. REGION IX 
FREQUENCY CRQU DETECTED BKGRD RESIDENTIAL SELECTED 

OF CRDL CONCENTRATIONS CONC. PRG ASA 
CHEMICAL DETECTION (me/kg) (me/ks) (mg/kg) (rag/kg) CPC? 

SEMIVOLATILE 
ORGANIC COMPOUNDS 

Butylbenzylphthalate 1/2 0.34 0.34 NA 1200 NO 

INORGANICS 
Aluminum 3/3 . 531-914 1,980 7,600 NO 
Arsenic 1/3 2 0.55 J 2.3 0.39 YES 
B2I1UD1 3/3 . 1.7J-4.0J 14.7 540 NO 
Calcium 3/3 - 27J - 81J 933 NA NO 
Chromium 1/3 2 4.3 3.9 30 NO 
Capper 2/3 5 0.94J-4.1J 4.3 290 NO 
Iron 3/3 - 893J - 2020J 2,600 2,300 NO 
Lead 3/3 - O.S8J - 1.8 3.7 400 NO 
Magnesium 3/3 - 129J - 354J 742 NA NO 
Manganese 3/3 - 19J - 53J 587 ISO NO 
Thallium 1/2 2 0.41J 1 0.63 NO 
Vanadium in 10 1.6J - 2.0J 5.7 55 NO 
Zinc 3/3 - 5.0 - 8.7J 16 2,300 NO 

NOTES: 
NA - not applicable 
CPC - contaminant of potential concern 
CRQL - Contract Required Quantitation Limit 
CRDL - Contract Required Detection Limit 
mg/kg - milligrams per kilogram 
PRG - Preliminary Remediation Goal. Values are obtained from the Region [X PRG Table (USEPA, 1999). PRGs presented in this table arc based on the lesser of a cancer risk of 1E-06 

or a non-cancer hazard index of 0.1. 

1 Chemical selected as a CPC because the maximum detected concentration exceeds the Region DC PRG. 
2 Chemical not retained as a CPC because the maximum detected concentration is less than the Region IX PRG. 
3 Chemical not retained as a CPC because it is an essential nutrient. 
'-' = Analytc was detected in all samples analyzed. 

NOTES 

2 

2 
1 
2 
3 
2 
2 
3 
2 
3 
2 
2 
2 
2 
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TABLE 5-3
 
CONTAMINANTS OF POTENTIAL CONCERN IN GROUNDWATER
 

STUDY AREA CS-8/FS-21 DECISION DOCUMENT
 
MASSACHUSETTS MILITARY RESERVATION
 

RANGE OF REGION IX USEPA MADEP 

CHEMICAL 
FREQUENCY 

OF DETECTION 
CRQL/CRDL 

(ug/L) 
DETECTED 

CONCENTRATIONS (ug/L) 
TAPWATER 
PRG (ug/L) 

MCL 
(UE/L) 

MCL 
(ug/L) 

SELECTED 
AS A CPC? NOTES 

Volatile Organic Compounds 
Ethylbenzene 1/7 1 1.14-1.14 130 700 700 NO 2 
Xylene 1/7 1 3.04 - 3.04 140 10000 10000 NO 2 

Semi-Volatile Organic Compounds 
Bis(2-ethylhexyl)phthalate 1/5 10 2 - 4  * 4.8 6 6 NO 2 
Naphthalene 1/5 10 2 -2 0.62 NA NA YES 1 

Inorganic Compounds 
Arsenic 1/3 10 7.4 - 7.4 0.045 50 50 YES 1 
Aluminum 1/2 80 1180-1180 3600 NA NA NO 2 
Barium 2/2 - 17.2-70.4 260 2000 2000 NO 2 
Beryllium 1/3 5 0.94 - 0.94 7.3 4 4 NO 2 
Cadmium 2/3 5 0.4 - 0.48 1.8 5 5 NO 2 
Calcium 2/2 - 2325 - 6030 NA NA NA NO 3 
Magnesium 2/2 - 283 - 1200 NA NA NA NO 3 
Manganese 2/2 - 34.7 ­ 708 88 NA NA YES 1 
Potassium 2/2 - 1150-1300 NA NA NA NO 3 
Sodium 2/2 - 18,900-21,700 NA NA NA NO 3 
Zinc 3/3­ 20 8.4 ­ 29.3 1100 NA NA NO 2 
NOTES: 

NA = Not available 
CPC = contaminant of potential concern 
CRQL = contract required quantitation limit 
CRDL •» contract required detection limit 
ug/L = mircrograms per liter 
* = range for original and duplicate results 

PRG - Preliminary Remediation Goal. Values are obtained from the Region IX PRG Table (USEPA, 1999). PRGs presented in this table are based on the lesser of a cancer risk of 1E-06 

or a non-cancer hazard index of 0.1. 

MCL - Maximum Contaminant Level. USEPA primary drinking water standard (USEPA, 2000); Massachusetts primary drinking water standard (MADEP, 2000). 

1 Chemical selected as a CPC because the maximum detected concentration exceeds die Region IX PRG or MCL. 

2 Chemical not retained as a CPC because the maximum detected concentration is less than the Region IX PRG and MCL. 

3 Chemical not retained as a CPC because it is an essential nutrient 

'-' = Analyte was detected in all samples analyzed. 
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SECTION 5
 

5.2.2 Contaminants of Potential Concern 

CPCs are analytes that are potentially related to contamination sources at the site and are 
present at concentrations that may pose a health risk of concern. CPCs were identified by 
comparing maximum detected site concentrations to health-based screening values. This 
methodology results in a conservative evaluation that does not overlook or dismiss 
analytes that could pose potentially substantial risks. 

The procedure used to select CPCs is summarized as follows, and is consistent with 
USEPA Region I (1999) methodology: 

•	 Selected as a CPC in surface soils if the maximum detected concentration exceeds 
the USEPA Region DC PRO for residential soils (USEPA, 1999b). 

•	 Selected as a CPC in subsurface soils if the maximum detected concentration 
exceeds the USEPA Region DC PRO for residential soils (USEPA, 1999b). 

•	 Selected as a CPC in groundwater if the maximum detected concentration exceeds 
the lesser of the USEPA Region DC PRO for tapwater (USEPA, 1999b), the USEPA 
MCLs (USEPA, 2000a) and Massachusetts MCLs (MADEP, 2000) for drinking water 
(the potentially applicable ARAR). 

•	 Eliminated as a CPC if an essential nutrient. The following inorganic analytes are 
considered essential human nutrients: calcium, magnesium, iron, potassium, and 
sodium. 

The PRGs are protective for direct contact (ingestion and dermal contact) exposures, as 
well as for inhalation of dusts and vapors. The PRGs are derived for a 1x10" cancer risk 
level or a non-cancer hazard quotient (HQ) of 1. Per USEPA Region I guidance 
(USEPA, 1995), the PRGs based on noncarcinogenic effects have been adjusted for a HQ 
of 0.1 for the purposes of CPC selection. 

As shown hi Table 5-1, aroclor-1260 and arsenic were selected as CPCs in surface soil. 
Arsenic was selected as a CPC in subsurface soil (see Table 5-2). In groundwater, 
naphthalene, arsenic, and manganese were selected as CPCs (see Table 5-3). The COPCs 
were further evaluated to assess whether they posed cumulative risks for unrestricted land 
use in excess of the USEPA and MADEP cumulative risk limits. 
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5.2.3 Cumulative Receptor Risks 

Study Area CS-8/FS-21 is located outside the MMR Security Zone/Flightline Area. 
Therefore, it is assumed that future land use could include residential development. To 
provide a conservative assessment of potential future land uses and health risks associated 
with possible exposures to the CPCs in surface soil, subsurface soil, and groundwater, 
cumulative receptor risks are estimated for residential land use. 

Cumulative receptor risks were calculated to assess whether the CPCs are present at 
concentrations that could pose a significant health risk for the future residential use of the 
site. This determination was made by comparing the calculated risks for a residential 
exposure scenario with the USEPA cumulative receptor risk limits of an excess lifetime 
cancer risk of 1x10" to IxlO"4 and a hazard index (HI) of 1 for noncancer risks, and the 
MADEP cumulative receptor risk limit of an excess lifetime cancer risk of IxlO"5 and a 
HI of 1 for noncancer risks. 

Calculation of cumulative receptor risks involved four components: 

1. Identification of CPC exposure point concentrations 
2. Calculation of receptor CPC intakes 
3. Quantification of CPC toxicity 
4. Calculation of cancer and noncancer risks 

5.2.3.1 Calculation of CPC Exposure Point Concentrations 

In accordance with USEPA guidance, the EPCs for soil were based on the lesser of the 95% 
upper confidence limit (UCL) on the arithmetic mean concentration or the maximum 
detected concentration. Because the surface soil and subsurface soil data sets each have less 
than 10 samples, the 95% UCL statistic was not used (USEPA, 1992). Therefore, the 
maximum detected concentrations were used as the EPCs for soil. For groundwater, 
USEPA Region I requires that each monitoring well be treated as a separate exposure point. 
Therefore, the CPC concentrations reported in each monitoring well represent the EPCs. 
To streamline the risk calculation, the maximum detected concentration of each CPC from 
among all monitoring wells was used as the EPC. The health risks calculated using this 
approach are equal to or higher than the risks that would be associated with any single well. 
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5.2.3.2 Calculation of Receptor CPC Intakes 

Intakes and risks for residential land use were quantified for child and adult resident 
scenarios in accordance with USEPA Region I risk characterization guidance (USEPA, 
1994). It is assumed that adults and children who may live at the site in the future could be 
exposed to CPCs in surface soil through incidental ingestion, dermal contact, and inhalation 
of soil particulates with sorbed SVOCs or inorganic compounds. It is further assumed that 
subsurface soils may be relocated to the surface, thereby becoming accessible via these 
same exposure pathways. Groundwater is considered a potable water source. Therefore, 
exposures to groundwater via ingestion of the water as residential tapwater and dermal 
contact during showering are evaluated. Since VOCs were not selected as CPCs in 
groundwater, possible volatile inhalation exposures to groundwater are not evaluated (i.e., 
since VOCs were not selected as CPCs, they would not pose a risk of concern via this 
exposure pathway). 

The exposure parameters used to quantify CPC intakes are provided in Table 5-4, and are 
based on USEPA Region I default exposure variables (USEPA, 1994). In summary, child 
and adult residents are assumed to contact soils 150 days per year, over a 30-year period. 

To evaluate non-cancer effects to sensitive individuals, the 30-year exposure is evaluated 
separately for young children (exposures to children ages 1 through 6 over a six-year 
duration) and adults (exposures over a 24-year period). Use of groundwater as a potable 
source is evaluated for an adult resident receptor that is assumed to ingest 2 liters of water 
per day, 350 days per year, over a 30-year period. 

Dermal exposures to soil were calculated using the recent USEPA RAGS Part E 
Supplemental Guidance for Dermal Risk Assessment (Interim) (USEPA, 2000c). As 
recommended in this guidance, the skin surface areas and soil adherence factors are 2,800 

2 X  2 2 cm and 0.2 mg/cm , respectively for children, and 5,700 cm and 0.07 mg/cm , 
respectively, for adults. Dermal absorption factors for the CPCs in surface and 
subsurface soil (arsenic and arcolor-1260) are also published in this guidance (USEPA, 
2000c). The dermal exposure assessment procedure described in the RAGS Part E 
interim guidance for the water pathway was also applied to the residential water use 
scenario. Based on these procedures, arsenic and manganese dermal exposures and risks 
are considered relatively insignificant (i.e., dermal dose < 10% ingestion dose) and are 
not quantified. Naphthalene dermal exposures and risks are quantified using the 
procedure described in the recent draft guidance. 
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TABLE 5-4
 
EXPOSURE PARAMETERS - RESIDENT
 

STUDY AREAS CS-8/FS-21 DECISION DOCUMENT
 
MASSACHUSETTS MILITARY RESERVATION
 

ADULT CHILD 

PARAMETER RESIDENT RESIDENT UNITS SOURCE ' 

Soil Ingestion Rate 100 200 mg/day USEPA, 1994 

Fraction Ingested From Site 100% 100% Assumption 

Drinking Water Ingestion Rate 2 NA L/day USEPA, 1994
 

Exposure Time - outdoor 2 8 8 hours/day Assumption
 

Exposure Time - bathing 7 0.58 NA hours/day USEPA, 2000
 

Exposure Frequency - outdoor 2 150 150 days/year USEPA, 1994
 

Exposure Frequency - indoor 3 350 350 days/year USEPA, 1994
 

Exposure Duration 24 6 years USEPA, 1994 

Body Weight 70 15 kg USEPA, 1994 

Averaging Time 
Cancer 70 70 years USEPA, 1989 
Noncancer 3 24 6 years USEPA, 1989 

Surface Area Exposed - Soil 4 5700 2800 cm2/day USEPA, 2000 
Surface Area Exposed - Groundwater4 18000 NA cm2/day USEPA, 2000 

Inhalation Rate 6 0.63 0.35 m3/hour USEPA, 1997 

Permeability Coefficient chemical-specific NA cm/hour USEPA, 2000 

Dermal Absorption Factor chemical-specific chemical-specific ABSd USEPA, 2000 

Soil Adherence Factor 4 0.07 0.2 mg/cm2 USEPA, 2000 

Particulate Emission Factor 1.32E+09 1.32E+09 m3/kg USEPA, 1996 

Notes: 

1 - Exposure variables with source listed as "assumption" are site specific; the remainder are default values. 
2 - Values used to calculate exposure to soil and soil-derived dust 
3 - Values used to calculate exposure to indoor air (vapors) 
4 - Values recommended for residential exposures 
5 - The AT for noncarcinogenic effects is equal to the exposure duration 

6 - Adult value is recommended chronic value for adults (15.2 m3/24-hour period); 

child value is recommended value for 3-5 year old children (8.3 m'/24-hour period). Values converted to rate/hour by dividing by 24-hours. 
7 - RME value for time spent in a shower, 
mg - milligrams 

cm2 - square centimeters 

m3 - cubic meters 
kg - kilograms 
NA - Not Applicable; exposure not evaluated. 
RME - Reasonable maximum exposure 
USEPA, 1989. "Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A)"; Office of Emergency 

and Remedial Response; EPA-540/1-89/002 (interim final); Washington, D.C., December. 
USEPA, 1991. "Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual, Supplemental Guidance 

Standard Default Exposure Factors"; Office of Emergency and Remedial Response, Toxics Integration Branch; OSWER Directive 9285.6-03 
USEPA, 1994. "Risk Updates No. 2"; USEPA Region I, Waste Management Division; August. Values from "Attachment 2" to Risk Updates No. 2. 
USEPA, 1996. "Soil Screening Guidance: Technical Background Document' EPA/540/R-95/128. May. 
USEPA, 1997. "Exposure Factors Handbook, Volume 1"; Office of Research and Development; EPA-600/P-95/002Fa; Washington, D.C.; August. 
USEPA, 2000. Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual Supplemental Guidance (Part E, Dermal Risk 

Assessment) Interim Guidance 

Kl Rkk TabteACSa HH T5-4 ravfced.uk Pagel ofl 7/20/00 11:08 AM 

http:ravfced.uk


SECTION 5 

Tables 5-5 through 5-9 document the intake calculations and risk calculations. 

5.2.3.3 Quantification of CPC Toxicity 

Risks were calculated by combining CPC intakes with dose-response data that quantify 
the toxicity associated with each CPC. Cancer slope factors developed by USEPA 
(USEPA, 1997; 2000b) were used for evaluating carcinogenic effects. Chronic reference 
doses developed by USEPA (USEPA, 1997 and 2000b) were used for evaluating non-
cancer effects. For evaluating risks associated with dermal exposures to soil, dermal 
cancer slope factors and reference doses were calculated using the oral absorption factors 
and technical approach recommended in USEPA guidance (USEPA, 1999a and 2000c). 
In accordance with this guidance, manganese is the only CPC for which dermal dose-
response values are calculated. The dose-response values are presented in Tables 5-5 
through 5-9. 

5.2.3.4 Calculation of Cancer and Noncancer Risks 

Table 5-10 provides a summary of the risk estimates for the resident receptor scenarios. 
The cumulative cancer risks for soil (i.e., sum of risks for ingestion, dermal, and 
inhalation exposures) are 2.6x10" for a child resident and 1.2x10" for an adult resident. 
The aggregate resident receptor cancer risk for soil is 3.8xlO"6. Non-cancer hazard index 
values are below 1 for soil (0.03 for the adult and 0.3 for the child). The cancer risk 
values for potential exposures to soil are within the USEPA cancer risk range of 1x10"6 to 
IxlO"4 and are below the MADEP cumulative cancer risk limit of IxlO"5. The HI values 
for potential exposures to soil do not exceed the USEPA and MADEP threshold non-
cancer risk limits of an HI of 1. 

The non-cancer screening HI for groundwater is 1.5, primarily due to manganese and 
arsenic. The HQ for each of those analytes is below one. The HQ for naphthalene is very 
low and does not have a significant impact on the hazard index values. If analytes have 
different mechanisms of action, it is appropriate to segregate the HQs for the analytes 
because their effects would not be considered additive (USEPA, 1989). 
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TABLE 5-5
 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL - RME
 

UNRESTRICTED LAND USE - ADULT RESIDENT
 

STUDY AREA CS-8/FS-Z1 DECISION DOCUMENT
 

MASSACHUSETTS MILITARY RESERVATION
 

EXPOSURE PARAMETERS EQUATIONS 

PARAMETER 

CONCENTRATION SOIL CS See Below* mg/Vg CANCER RISK ­ INTAKE (mg/kg-diy) I CANCER SLOPE FACTOR (mg/kg-d»y)-l 

INGESTION RATE IR 100 mg/day 

FRACTION INGESTED FI 100% HAZARD QUOTIENT ­ INTAKE (rag/kg-day) / REFERENCE DOSE (mg/kg-dty) 

SOIL ADHERENCE FACTOR SAF 0.07 mg/cm" 

SURFACE AREA EXPOSED SA 5.700 cm" INTAKE - (INTAKE-INGESTION) + (INTAKE-DERMAL) 

CONVERSION FACTOR CF 0.000001 kg/mg 

BODY WEIGHT BW 70 kg INTAKE-INGESTION = CS xIR x FIxCFx EFxED 

EXPOSURE FREQUENCY EF 150 days/year BW x AT x 365 dayi/yr 

EXPOSURE DURATION ED 24 years 
AVERAGING TIME 

CANCER AT 70 yean BW i AT 1 365 days/yr 
NONCANCER AT 24 years 

DERMAL ABSORPTION AE Chemical-specific unttless 
EFFICIENCY 

Notes: 

For noncarcinogcnic effects: AT =* ED 
All exposure variables are documented in Table 5-4. 

•The lesser of the 95 % upper confidence limit (UCL) & maximum concentration. 
ND = Value not determined NE = Route not evaluated 

CARCINOGENIC EFFECTS 

SOIL INTAKE DERMAL INTAKE CANCER SLOPE FACTOR CANCER RISK CANCER RISK TOTAL PERCENT 

COMPOUND CONCENTRATION INGESTION ABSORPTION DERMAL ORAL DERMAL INGESTION DERMAL CANCER TOTAL 
(mi/kg) (mg/kg-day) EFFICIENCY (mg/kg-day) (mg/kg-diy)-! (rag/ltg-<i»y)-l RISK RISK 

Arsenic 2.2 4.4E-07 0.03 5.3E-08 1.5E+00 I.5E+00 6.6E-07 8.0E-08 7.4E-07 64.23% 

Aroclor-1260 0.66 1.3E-07 0.14 7.4E-08 2.0E+00 2.0E+00 2.7E-07 1.5E-07 4.1E-07 35.77% 

SUMMARY CANCER RISK 9.3E-07 1.3E-07 1.2E-06 

NONCARCINOGENIC EFFECTS 

SOIL INTAKE DERMAL INTAKE REFERENCE DOSE HAZARD HAZARD TOTAL PERCENT 

COMPOUND CONCENTRATION INGESTION ABSORPTION DERMAL ORAL DERMAL QUOTIENT QUOTIENT HAZARD TOTAL 
(mg/kg) (rag/kg-day) EFFICIENCY (mg/kg-day) (mg/kg-day) (mg/kg-day) INGESTION DERMAL . QUOTIENT RISK 

Arsenic 2.2 1.3E-06 0.03 1.5E-07 3.0E-04 3.0E-04 4.3E-03 5.2E-04 4.8E-03 13.77% 

Aroclor-1260 0.66 3.9E-07 0.14 2.2E-07 2.0E-05 2.0E-05 1.9E-02 1.1E-02 3.0E-02 86.23% 

SUMMARY HAZARD INDEX 2.4E-02 1.1E-02 3.5E-02 
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TABLE 5-6
 

INHALATION EXPOSURE TO PARTICIPATES IN SURFACE SOIL - RME
 
UNRESTRICTED LAND USE - ADULT RESIDENT
 

STUDY AREA CS-8/FS-Z1 DECISION DOCUMENT
 

MASSACHUSETTS MILITARY RESERVATION
 

EXPOSURE PARAMETERS EQUATIONS 

PARAMETER SYMBOL VALUE UNITS 

CONCENTRATION SOU,* CS See below mg/kg CANCER RISK - INTAKE (mg/kg-d«y) I CANCER SLOPE FACTOR (mg/kg-day)-l 

CONCENTRATION AIR PARTICULATES CAp Calculated mg/m1 

CONCENTRATION AIR VOLATILES CAv Calculated mg/m1 HAZARD QUOTIENT - INTAKE (mg/kg-dly) / REFERENCE CONCENTRATION (mg/kg-day) 

VOLATILIZATION FACTOR" VF Calculated mVkg 

PARTICULATE EMISSIONS FACTOR PEF 1.32E+09 ug/m1 

INHALATION RATE IhR 0.63 mVhour INTAKE - INHALATION= ICAn + Civ) x RAF I IhR x ET x EF I ED 

BODY WEIGHT BW 70 kg BW i AT x 365 days/yr 

EXPOSURE TIME ET 8 hours/day 

EXPOSURE FREQUENCY EF 150 days/year 

EXPOSURE DURATION ED 24 yean AIR CONCENTRATION PARTICULATES - CS x 1/PEF 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME AIR CONCENTRATION VOLATILES - CS x I/VF 
CANCER AT 70 yean (VF not calculited because there in no VOCs selected as CPCi). 

NONCANCER AT 24 yean 

Notes: * Soil concentration used is the lesser of the 95 % upper confidence limit (UCL) & maximum concentration 

••Volatilization factor used only for volatile chemicals of potential concern. 
For noncarcinogcnic effects: AT - ED | All exposure variables are documented in Table 5-4. 

NO - Value not determined 

CARCINOGENIC EFFECTS 

SOIL AW CONCENTRATION CANCER SLOPE PERCENT 
COMPOUND CONCENTRATION VF VOLATILES PARTICULATES INTAKE FACTOR CANCER TOTAL 

(me/kg) (m'/kg) (mg/m') (mf/nf) (mg/kg-day) (mg/kg-d»y)-l RISK RISK 

Arsenic 2.2 NA 1.7E-09 1.7E-11 1.5E+01 2.5E-10 96.15% 

Aroclor-1260 0.66 NA 5.0E-10 5.1E-I2 2.0E+00 l.OE-11 3.85% 

SUMMARY CANCER RISK 2.6E-10 

NONCARCINOGENIC EFFECTS 

SOIL AIR CONCENTRATION REFERENCE PERCENT 

COMPOUND CONCENTRATION VF VOLATILES PARTICULATES INTAKE DOSE HAZARD TOTAL 
(me^e) (n'/kg) (mg/m1) (mg/m1) (mg/kg-day) (mg/k{-day) QUOTIENT RISK 

Arsenic 2.2 NA 1.7E-09 4.9E-11 ND 
Aroclor-1260 0.66 NA 5.0E-10 1.5E-11 2.0E-05 7.4E-07 100.00% 

SUMMARY HAZARD INDEX 7.4E-07| 
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TABLE 5-7 

INCIDENTAL INGESTION OF AND DERMAL CONTACT WITH SURFACE SOIL - RME
 
UNRESTRICTED LAND USE - CHILD RESIDENT (1 TO 6 YEARS)
 

STUDY AREA CS-8/FS-21 DECISION DOCUMENT
 
MASSACHUSETTS MILITARY RESERVATION
 

EXPOSURE PARAMETERS EQUATIONS 

PARAMETER SYMBOL VALUE UNITS 

CONCENTRATION SOIL CS See Below* mg/kg CANCER RISK ­ INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)-l 

INGESTION RATE IR 200 mg/day 

FRACTION INGESTED FI 100% HAZARD QUOTIENT ­ INTAKE (mg/kg-day) / REFERENCE DOSE (mg/kg-day) 

SOIL ADHERENCE FACTOR SAF 0.2 mg/cni1 

SURFACE AREA EXPOSED SA 2,800 cm1 INTAKE - (INTAKE-INGESTION) + (INTAKE-DERMAL) 

CONVERSION FACTOR CF 0.000001 kg/rng 

BODY WEIGHT BW IS kg INTAKE-INGESnON ­ CS x IR I Fix CFx EFx ED 

EXPOSURE FREQUENCY EF 150 days/year BWxATi365diys/yr 

EXPOSURE DURATION ED 6 years 
AVERAGING TIME INTAKE-DERMAL­ CSx SA I SAFl AE x CFx EFx ED 

CANCER AT 70 years BW i AT x 365 d»ys/yr 

NONCANCER AT 6 years 
DERMAL ABSORPTION AE Chemical-specific unitless 
EFFICIENCY 

Notes: 
For noncarcinogenic effects: AT = ED 

All exposure variables are documented in Table 5-4. 

*The lesser of the 95 % upper confidence limit (UCL) & maximum concentration. 

ND ­ Value not determined NE= Route not evaluated 

CARCINOGENIC EFFECTS 

SOIL INTAKE DERMAL INTAKE CANCER SLOPE FACTOR CANCER RISK CANCER RISK TOTAL PERCENT 

COMPOUND CONCENTRATION INGESTION ABSORPTION DERMAL ORAL DERMAL INGESTION DERMAL CANCER TOTAL 
(me/kg) (mg/kg-diy) EFFICIENCY (mg/kg-day) (mg/kg-day>-l (mg/kg-dayH RISK RISK 

Arsenic 2.2 l.OE-06 0.03 8.7E-08 1.5E+00 1.5E+00 1.5E-06 1.3E-07 1.7E-06 66.07% 

Aroclor-1260 0.66 3.1E-07 0.14 I.2E-07 2.0E+00 2.0E+00 6.2E-07 2.4E-07 8.6E-07 33.93% 

SUMMARY CANCER RISK 2.2E-06 3.7E-07 2.5E-06 

NONCARCINOGENIC EFFECTS 

SOIL INTAKE DERMAL INTAKE REFERENCE DOSE HAZARD HAZARD TOTAL PERCENT 

COMPOUND CONCENTRATION INGESTION ABSORPTION DERMAL ORAL DERMAL QUOTIENT QUOTIENT HAZARD TOTAL 
(mg/kg) (mg/kg-diy) EFFICIENCY (mg/kg-day) (mg/kg-day) (ng/kg-day) INGESTION DERMAL QUOTIENT RISK 

Arsenic 2.2 1.2E-05 0.03 l.OE-06 3.0E-04 3.0E-04 4.0E-02 3.4E-03 4.4E-02 14.75% 

Aroclor-1260 0.66 3.6E-06 0.14 1.4E-06 2.0E-05 2.0E-05 1.8E-01 7.1E-02 2.5E-01 85.25% 

SUMMARY HAZARD INDEX 2.2E-01) 7.4E-02 3.0E-OI 
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TABLE 5-8
 
INHALATION EXPOSURE TO PARTICIPATES IN SURFACE SOIL - RME
 

UNRESTRICTED LAND USE - CHILD RESIDENT (1 TO 6 YEARS)
 
STUDY AREA CS-8/FS-21 DECISION DOCUMENT
 

MASSACHUSETTS MILITARY RESERVATION
 
EXPOSURE PARAMETERS EQUATIONS 

PARAMETER SYMBOL VALUE UNITS 

CONCENTRATION SOIL* CS Sec below ing/kg CANCER RISK - INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)-l 

CONCENTRATION AIR PARTICULATES CAp Calculated mg/m1 

CONCENTRATION AIR VOLATILES CAv Calculated mg/m1 HAZARD QUOTIENT - INTAKE (mg/kg-day) / REFERENCE CONCENTRATION (mg/kg-day) 
VOLATILIZATION FACTOR** VF Calculated mVkg 
PARTICULATE EMISSIONS FACTOR PEF 1.32E+09 ug/m1 

INHALATION RATE IhR 0.35 mVhour INTAKE - INHALATION - (CAn + Cavl I RAF x IhR x ET I EF I ED 

BODY WEIGHT BW 15 kg BW I AT x 365 dayi/yr 

EXPOSURE TIME ET 8 hours/day 

EXPOSURE FREQUENCY EF 150 days/year 
EXPOSURE DURATION ED 6 years AIR CONCENTRATION PARTICULATES - CS x 1/PEF 

RELATIVE ABSORPTION FACTOR RAF 100% 

AVERAGING TIME AIR CONCENTRATION VOLATILES - CS i I/VF 
CANCER AT 70 years (VF not ulculated because there ire no VOCs selected II CPCs). 

NONCANCER AT 6 years 

Notes; * Soil concentration used is the lesser of the 95 % upper confidence limit (UCL) & maximum concentration 
**Volatilization factor used only for volatile chemicals of potential concern. 
For noncarctnogenic effects: AT - ED Alt exposure variables are documented in Table 5-4. 
ND = Value not determined 

CARCINOGENIC EFFECTS 

SOIL AW CONCENTRATION CANCER SLOPE PERCENT 

COMPOUND CONCENTRATION VF VOLATILES PARTICULATES INTAKE FACTOR CANCER TOTAL 

(mg/kg) (m'/kg) (mg/m') (mg/m>) (mg/kg-day) (mg/kg-day)-l RISK RISK 

Arsenic 2.2 NA 1.7E-09 1.1E-11 1.5E+01 1.6E-10 96.15% 
Aroclor-1260 0.66 NA 5.0E-10 3.3E-12 2.0E+00 6.6E-12 3.85% 

SUMMARY CANCER RISK 1.7E-10 

NONCARCINOGENIC EFFECTS 

SOIL AIR CONCENTRATION REFERENCE PERCENT 

COMPOUND CONCENTRATION VF VOLATILES PARTICULATES INTAKE DOSE HAZARD TOTAL 

(rag/kg) (m'/kg) (rag/m1) (mg/nO (mg/kg-day) (mg/kg-day) QUOTIENT RISK 

Arsenic 2.2 NA 1.7E-09 1.3E-10 ND 
Aroclor-1260 0.66 NA 5.0E-10 3.8E-11 2.0E-05 1.9E-06 100.00% 

SUMMARY HAZARD INDEX 1.9E-06) 
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EXPOSURE PARAMETERS 

TABLE 5-9 

INCESTION OF AND DERMAL CONTACT WITH GROUND WATER - RME 

UNRESTRICTED LAND USE - ADULT RESIDENT 

STUDY AREA CS-8VFS-J1DECISION DOCUMENT 

MASSACHUSETTS MILITARY RESERVATION 

EQUATIONS 

PARAMETER

CONCENTRATION WATER 
ABSORBED DOSE FER EVENT 
INCESTION RATE 

FRACTION ABSORBED 
SURFACE AREA EXPOSED 
CONVERSION FACTOR 
BODY WEIGHT 

EVENT TIME 
LAC TIME PER EVENT 

EVENT FREQUENCY 
EXPOSURE FREQUENCY 

EXPOSURE DURATION 
AVERAGING TIME 

CANCER 
NONCANCER 

PERMEABILITY COEFFICIENT 

Nota: 

For noncarrinogenic eflecti: AT ­ ED

 SYMBOL VALUE UNITS 

CW 

DAevenl 
IR 

FA 

SA 

CF 

BW 

ET 

LT 

EV 

EF 

ED 

AT 

AT 

Kpevent 

iraxirrum 
calculalel 

2 

Ckoiical-iptdGc 
18.000 
0.001 

70 

0.51 

Chorical-jpecinc 
1 

350 

30 

70 

30 

Cherrical-tpecine 

ma/tiler 
me/on1 pa event 

liters/day 
dunauionlai [i] 

arf 
Uteri/an1 

v« 
bouVaal 

ban/even [i] 

evenl/diy 
dayi'jtar 

yean 

yen 
yean 

cm/hour [b] 

 All exposure variable! ire documented in Table 5-4. 

CANCER RISK ­ INTAKE (mf/ktrday) < CANCER SLOPE FACTOR (ott/kl-day)'1 

HAZARD QUOTIENT ­ INTAKE (m(/k(-day) / REFERENCE DOSE (mt/Vt-day) 

INTAKE - (1NTAKE-INGESTIQN) + (INTAKE-DERMAL) 

INTAKE-INGESTION­ CWilRiEFiE D 
BW i AT 1 365 ibys/yr 

INTAKE-DERMAL­ DAevent ISA I EV I EF I ED 
BW I AT1 365 iljttyr 

DAevnl (organic!) - 2 * FA • CW • Kpev.nl • SQRT(« • LT I ET/TI) • CF; PI -3.1416 
•pplleable wnere ET <» time to reacb steady Kate (br) ­ 1.4 * LT 

DAereil (orianles) ­ FA • CW * Kpevent • |ET/(1+B) 4-(2«LT)*(0+3«B-l-3« BV(1 +B)1)! • CF 

applicable when ET > time to reach fteady state (br) • 2.4 * LT 

DAevenl (Inorfiola) ­ CW* Kpevelt * ET • CF 

Source: RAGS Part E Supplemental Guidance for Dermal Risk Assesamenl; Interim Guidance (EPA, 2000). 

CARCINOGENIC EFFECTS 

COMPOUND

WATER

 CONCENTRATION
(mj/L)

 INTAKE

 INCESTION
 (mt/kl-dajr)

 PERMEABILITY

 COEFFICIENT
 (on/tar)

 DAnm
 mi/em'

 INTAKE 

 DERMAL 
 (mf/ltl-day) 

CANCER SLOPE FACTOR 
ORAL DERMAL 

(mj/kl-day)­ (mt/Kul.,)" 

CANCER
RISK

INGESTION

 CANCER
 RISK

 DERMAL

 TOTAL
 CANCER

 RISK

 PERCENT 
 TOTAL 

 RISK 

Arsenic 0.0074 S.7E-05 I.OE-03 NE NE 1.5E+00 1.5E+00 1.3E-04 NE 1.3E-04 100.00% 

SUMMARY CANCER RISK 1.3E-04 O.OE+00 1.3E-04 

NONCARCINOGENIC EFFECTS 

COMPOUND
WATER

 CONCENTRATION
(me/L)

 INTAKE
 INCESTION

 (mt/kc-day)

 PERMEABILITY
 COEFFICIENT
 (em/boar)

 DAnm
 mi/cm' 'J

 INTAKE
 DERMAL

 (mt/kf-day)

 REFERENCE DOSE
 ORAL DERMAL
 (mE/kg-day) (mtyktday)

 HAZARD
 QUOTIENT
 INGESTION

 HAZARD
 QUOTIENT
 DERMAL

 TOTAL
 HAZARD

 QUOTIENT

 PERCENT 
 TOTAL 
 RISK 

Arsenic 
Naphthalene 

Manganese 

0.0074 
0.002 
0.708 

2.0E-04 

5.5E-05 
1.9E-02 

l.OE-03 
49E-02 
l.OE-03 

NE 
I5E-07 

NE 

NE 
3.8E-05 

NE 

3.0E-04 
2.0E-02 

2.4E-02 

3.0E-04 

2.0E-02 
9.6E-04 

68E-OI 

2.7E-03 
8.1E-01 

NE 
1.9E-03 

NE 

6.8E-01 

4.6E-03 
8.1B-OI 

45.40% 

0.31% 
54.29% 

SUMMARY HAZARD INDEX 1.5E+00 1.9E-03 1.5E+00 
NE " not evaluated for dermal exposure. Per Appendix B, Exhibit B.4 of RAGS Part E Supplemental Guidance for Dermal Risk Assessment (Interim Guidance), arsenic and manganese are not included as chemicals to be assessed for dermal exposure. 
EPA considers dermal exposure for these compounds to be relatively insignificant compared to ingestion exposures (i.e., dermal dose < 10% ingestion dose). 
[a] For naphthalene, FA ­ I and LT - 0.55 hours/event (EPA, 2000 [Appendix B]) 
[b] Kp values obtained from EPA, 2000 (Exhibit 3.1 for inorganics and Appendix B for organic*) 
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TABLE 5-10 
RISK SUMMARY TABLE - POTENTIAL FUTURE LAND USE 

STUDY AREAS CS-8/FS-21 DECISION DOCUMENT 
MASSACHUSETTS MILITARY RESERVATION 

Exposure Scenario Population Medium Exposure Route ffl ELCR 

Resident -0-10 ft bgs 
Child Resident Soil 0-10 feet bgs Ingestion 0.2 2.2E-06 

Dermal 0.1 3.7E-07 
Dust Inhalation 0.000002 1.7E-10 

0.3 2.6E-06 

Adult Resident Soil 0- 1 0 feet bgs Ingestion 0.02 9.3E-07 
Dermal 0.01 2.3E-07 
Dust Inhalation 0.0000007 2.6E-10 

Soil 0-10 ft bgs 0.03 1.2E-06 

Groundwater* Ingestion 1.5 1.3E-04 
Dermal contact 0.002 NE 

Groundwater 1.5 1.3E-04 

Child & Adult Soil 0-10 feet bgs Total Exposure 0.33 3.8E-06 
Resident 

Notes: 
HI - Hazard Index 
ELCR - Excess Lifetime Cancer Risk 
NE ­ not evaluated 
* Groundwater hazard index is a screening hazard index. Segregated hazard quotients for specific endpoints are all below one. 
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SECTION 5
 

In this case, the HQs should be segregated. For arsenic, the critical effect is 
hyperpigmentation, keratosis, and possible vascular complications (IRIS, 2000). For 
manganese, the critical effect is central nervous system (neurological effects) as reported 
in IRIS. Because the HQs for arsenic and manganese are each below 1, the risk 
assessment results indicate that neither the skin-related effects associated with arsenic or 
the neurological effects associated with manganese are likely. Therefore, the screening 
HI overestimates the non-cancer risks. The segregated HQs for CPCs in groundwater are 
appropriate to consider here and they are below 1. 

The cumulative cancer risk for groundwater used as potable water is 1.3x 10 for the adult 
resident, which is just above the USEPA cancer risk range of IxlO"5 to 1x10"4, and above 
the MADEP cumulative cancer risk limit of 1x10" . However, the risk associated with 
groundwater is attributable to arsenic. Arsenic was detected in one groundwater well at a 
concentration (7.4 u^g/L) below the Federal and Massachusetts MCL of 50 jig/L, and just 
above the proposed USEPA MCL of 5 ug/L. 

Based on this evaluation, the risks associated with residential use of the surface soil, 
subsurface soil, and groundwater at Study Area CS-8/FS-21 meet risk management criteria 
established by USEPA. Cancer risks associated with groundwater exceed the USEPA and 
MADEP cumulative cancer risk limit due to arsenic; however, the detection of arsenic in 
groundwater is below the current Federal and Massachusetts drinking water standards. 

5.2.4 Uncertainty Assessment 

Study-area-specific uncertainties associated with the PRE were identified as follows: 

1.	 Arsenic was not detected at concentrations in surface soil greater than 
maximum background levels. It was retained as a CPC only because 
Study Area CS-8/FS-21 maximum surface-soil concentrations exceeded 
the Region DC residential soil PRG. The residential cancer risk associated 
with exposure to the maximum background concentration of arsenic 
(3xlO"6) is greater than the risk associated with exposure to the maximum 
concentration detected at the site (2x10~6). 

2.	 The conservative nature of the PRE methodology may overestimate 
potential health risks. For example, arsenic in groundwater was detected 
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SECTION 5 

above laboratory detection in just one groundwater sample (04BH001). 
Groundwater samples collected upgradient (CS-8/MW-2) and downgradient 
(FS-21/MW-1) of this sample were both below detection limits, yet the 
arsenic detection in groundwater from borehole 04BH001 (7.4 ug/L) was 
used to represent the arsenic concentration in groundwater throughout the 
site in terms of risk. 

3.	 The PRE was conducted using an SI data set that is less comprehensive than 
an RI data set. Therefore, the human-health PRE may potentially 
underestimate risk. An SI data set, however, is designed to evaluate the 
presence of contaminants (worst case scenario). Therefore, it is unlikely that 
contaminants are present in concentrations that would pose an unacceptable 
risk. 

5.3 ECOLOGICAL PRELIMINARY RISK EVALUATION 

The ecological PRE was completed to provide a screening-level evaluation of potential 
risks that CPCs in surface soil may pose to ecological receptors at Study Areas CS-8/FS-21. 
PRE methodology is discussed in detail in the RAH (ASG, 1994). The following 
subsections discuss the PRE and its results. 

5.3.1 Data Evaluation 

Table 5-11 summarizes the frequencies of detection, the ranges of CRQLs and CRDLs, and 
the range of detected concentrations of CPCs in surface soil. Ecological CPCs were 
selected in accordance with steps described in the RAH. Inorganic analytes detected in 
surface soil at concentrations below MMR background and also below the lowest Tier I and 
Tier H HECs presented in the RAH were not considered CPCs. In addition, the essential 
nutrients calcium, iron, magnesium, potassium, and sodium were not retained as CPCs 
because they have low toxicity and are present at concentrations below MMR background 
concentrations. As shown in Table 5-11, only zinc was selected as a CPC. The maximum 
detected concentration of zinc was used in the ecological PRE. 

5.3.2 Ecological Exposure Assessment 

Study Areas CS-8/FS-21 cover approximately 3 acres and include three buildings for 
vehicle and equipment maintenance, two concrete wash pads, and two fuel pump islands. 
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SECTIONS 

Most of the northern section of the study areas is paved. The unpaved section consists of 
mowed grass toward the southern end and loose gravel to the west. A chain-link fence 
borders the site to the north and south. The grassy area contains species typical of a ruderal 
habitat, such as grasses (Graminae) and herbaceous perennials (e.g., goldenrod [Solidago 
sp.] and bluestem grass [Andropogon scoparius]). The majority of the site is paved or 
covered with crushed rock, and there is a lack of suitable vegetative cover or forage to 
support most species. Moreover, the frequent human activity at and in the vicinity of the 
site discourages the presence of wildlife, and the chain-link fence deters larger ecological 
receptors from entering the site. A pitch-pine/oak woodland, containing characteristic 
species described in the RAH, is located southwest of the site, beyond the perimeter fence. 
This wooded area may provide food and cover for small mammals and birds. 

The following receptor species, representing a range of taxonomic groups and trophic 
levels, were used to evaluate risk from surface-soil contamination in the PRE: white-footed 
mouse (omnivorous small mammal), cardinal (insectivorous small bird), and red fox 
(omnivorous predatory mammal). These three species were chosen to represent other 
species within the same trophic level at Study Areas CS-8/FS-21 (ASG, 1994). These three 
receptors could potentially occur in the nearby woodland and could occasionally use the 
limited habitat at the study areas. Species-specific ecological exposure parameters used to 
estimate potential dietary exposure to surface-soil contaminants are in Appendix P of the 
RAH. 

5.3.3 Ecological Effects Assessments 

Development of HECs for animal and plant receptors is described in the RAH. HECs for 
receptor species and Soil Critical Concentration values for phytotoxicity are in Appendices 
F and O of the RAH, respectively. 

5.3.4 Risk Screening 

PREs characterize potential ecological risks by comparing maximum site concentrations to 
pre-calculated, medium-specific HECs or phytotoxicity data. For the ecological PRE, Tier I 
HECs (based on current exposures) and Tier n HECs (based on future exposures) are the 
same because exposures of ecological receptors are likely to be similar under current and 
future land-use conditions (ASG, 1994). Risks to ecological receptors were evaluated by 
calculating HQs and His described in the RAH. The ecological HQ is a receptor- and 
chemical-specific value equivalent to the ratio of the maximum detected site concentration 
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TABLE 5-11 
ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN SURFACE SOIL 

STUDY AREAS CS-8/FS-21 DECISION DOCUMENT 
MASSACHUSETTS MILITARY RESERVATION 

MAXIMUM HAZARD EQUIVALENT CONCENTRATIONS (me/ke) SOIL 
FREQUENCY CRQU BACKGROUND CRITICAL 

WHITE- CONCENTRATION 
OF CRDL CONC. FOOTED RED FOX CARDINAL FOR PLANTS 

CHEMICAL DETECTION (mg/kg) (mz/kz) (me/kg) 

SEMIVOLATILE ORGANIC COMPOUN )S 
Bis(2-ethylliexyl)phthalate 1/2 0.33 NA 94.7 3,220 11.2 100 
Butylbenzylphthalate 1/2 0.33 NA 11,100 223,000 1,340 11.2 

PCBs/PESTICIDES 
Aroclor-1260 1/2 0.16 NA 17.8 29.9 17.6 10 

INORGANICS 
Aluminum 2/2 40 8,930 24,200 317,000 54,500 NA 
Arsenic 2/2 2 3.6 25.3 762 33.5 5 
Barium in 40 10.4 3,900 73,000 1,050 NA 
Beryllium 1/2 1 0.65 34,100 152,000 35,500 NA 
Calcium 2/2 1,000 969 NA NA NA NA 
Chromium in 2 6.8 7.2 185 707 5 
Cobalt 1/2 10 4.1 461 2,640 287 15 
Copper 1/2 5 5.2 50.8 4,610 12 20 
Iron 2/2 20 12,400 NA NA NA NA 
Lead 2/2 3 12.05 169 66,100 222 30 
Magnesium 2/2 1. 000 794.5 NA NA 222 NA 
Manganese 2/2 3 108 239 13,200 59.6 300 
Thallium 1/2 1 0.25 1.28 5.29 2.87 5 
Vanadium 2/2 10 15.2 25.9 111 43.8 NA 
Zinc 2/2 4 16 32.7 7,720 39.5 100 

NOTES: 
NA = not applicable 
CPC = contaminant of potential concern 
CRQL - Contract Required Quantitation Limit 
CRDL = Contract Required Detection Limit 
me/kg = milligrams per kilogram 
Hazard Equivalent Concentration from Appendix F-2 and Soil Phytotoxicity Value from Appendices O-3 and CM of the MMR Risk Assessment Handbook (ASG, 1994). 
1 Chemical selected as a CPC because maximum detected concentration exceeds HEC and background. 
2 Chemical not retained as a CPC because the maximum detected concentration was less than the HEC. 
3 Chemical not retained as a CPC because it is an essential nutrient 
4 Chemical not retained as a CPC because the maximum detected concentration was less than the maximum background concentration. 
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SECTION 5 

of a particular CPC to the receptor-specific HEC for that particular CPC. The ecological HI 
is a receptor-specific value equivalent to the sum of all chemical-specific HQs for a given 
receptor. Separate His are calculated for organic and inorganic CPCs. If an HI for a 
receptor for organics exceeds 1, or for inorganics exceeds 10, the RAH recommends an RI 
(ASG, 1994). Otherwise, a no-further-action decision can be made. 

Surface Soil. A screening-level evaluation of potential risk from surface soil was 
conducted by using the maximum concentration of the surface-soil analytes detected with 
species-specific HECs. No analyte concentrations exceeded the HECs. 

5.3.5 Ecological Uncertainty Assessment 

Several uncertainties are associated with the ecological PRE at Study Areas CS-8/FS-21. 
Additional general uncertainties inherent in the ecological PRE process are outlined in the 
RAH. Study-area-specific uncertainties were identified as follows: 

1.	 There is uncertainty associated with the HECs. Several HECs are lower 
than MMR maximum background concentrations; therefore, some of the 
risks at the study areas may be attributed to background levels (i.e., natural 
content of inorganic analytes in soil). 

2.	 Concentrations of inorganics in surface soil were compared to Soil Critical 
Concentration values for plants. Soil Critical Concentrations were not 
available for barium. Insufficient data for this analyte adds an uncertainty to 
the phytotoxicity evaluation for Study Areas CS-8/FS-21. 

3.	 As described in Subsection 5.3.2, Study Areas CS-8/FS-21 contain limited 
ecological habitat in a semi-urbanized environment. It is unlikely that 
significant use of these study areas by all ecological receptors evaluated in 
this PRE will occur. 
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SECTION 5 

5.4 SUMMARY OF PRELIMINARY RISK EVALUATION RESULTS 

Results of the human-health PRE indicated that arsenic and aroclor-1260 were selected as 
CPCs in surface soil, arsenic was selected as a CPC in subsurface soil, and naphthalene, 
arsenic, and manganese were selected as CPCs in groundwater. Health risk calculations for 
potential resident receptor exposures to the CPCs indicate that risks associated with 
residential use of the surface soil, subsurface soil, and groundwater at Study Area CS-8/FS­
21 meet risk management criteria established by USEPA. Cancer risks associated with 
groundwater exceed the MADEP cumulative cancer risk limit due to arsenic; however, the 
detection of arsenic in groundwater is below the current Federal and Massachusetts drinking 
water standards. 

Tiers I and n of the ecological PRE showed that no maximum surface-soil concentrations 
exceeded the lowest HECs. His for all three evaluated receptors did not exceed 1 for 
organics or 10 for inorganics. Both organic and inorganic His for plants were less than 1. 
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SECTION 6 

6.0 DRAINAGE STRUCTURE REMOVAL ACTIVITIES 

One drainage structure, a cesspool (i.e., 04CDXX1), was removed in April 1996 at Study 
Areas CS-8/FS-21 as part of the MMR Drainage Structure Removal Program (DSRP) 
(Jacobs, 1996). The cesspool was located outside the flightline to the west of Building 
OMS-22, which is located in the Army National Guard Motor Pool area off of South Truck 
Road. The cesspool walls were constructed of concrete barrel block, with an open dirt 
bottom and a 4-inch-diameter ceramic inlet pipe. No outlet pipe was present. At the time 
of removal, the structure had no cover and the walls had collapsed. 

No sludge or liquid was removed from the cesspool. The structure and approximately 40 
cubic yards of soil and debris were excavated and removed. PI detector screening, sampling 
and analysis of soils from the open excavation, and backfilling of the excavation were 
completed following DSRP protocols (Jacobs, 1996). None of the soil analytical results 
exceeded soil target clean-up levels established for the DSRP; therefore, the cesspool was 
removed with a clean closure. The Closure Report for the cesspool is included as Appendix 
D. 
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SECTION 7 

7.0 SUMMARY AND CONCLUSIONS 

SI efforts at Study Area CS-8/FS-21, which included a soil-gas survey, 10 test pits, six soil 
borings, four monitoring wells, field-screening of soil samples, and laboratory analysis of 
soil and groundwater samples, showed no significant contamination of soil or groundwater. 
Chemical source areas were not found through the soil-gas, test-pit, or soil-boring 
investigations, and Cesspool 04CDXX1 was removed with a clean closure. Additionally, 
the former 12,500-gallon diesel fuel UST and the former 5,000-gallon MOGAS UST (i.e., 
Current Product Tank No. 90) were removed with no evidence of soil contamination during 
the excavations. 

Results of the human-health PRE indicated that arsenic and aroclor-1260 were selected as 
CPCs in surface soil, arsenic was selected as a CPC in subsurface soil, and naphthalene, 
arsenic, and manganese were selected as CPCs in groundwater. Health risk calculations 
for potential resident receptor exposures to the CPCs indicate that risks associated with 
residential use of the surface soil, subsurface soil, and groundwater at Study Area CS­
8/FS-21 meet risk management criteria established by USEPA. Cancer risks associated 
with groundwater exceed the USEPA and MADEP cumulative cancer risk limit due to 
arsenic; however, the detection of arsenic in groundwater is below the current Federal and 
Massachusetts drinking water standards. 

Tier I and Tier n of the ecological PRE showed that no maximum surface-soil 
concentrations exceeded the lowest HECs. His for all three evaluated receptors did not 
exceed 1 for organics or 10 for inorganics. Both organic and inorganic His for plants were 
less than 1. 

Therefore, since human-health and ecological risk assessments suggest that unacceptable 
levels of risk are not anticipated and the potential contaminant source areas have been 
removed, AFCEE concludes that Study Areas CS-8/FS-21 do not require additional 
characterization or remediation efforts, and that no further action within the 1RP is 
appropriate. 
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SECTION 8
 

8.0 DECISION 

On the basis of these findings, there is no evidence of significant environmental 
contamination or of human health or ecological risks at Study Areas CS-8/FS-21. The 
decision has been made to remove these study areas from further consideration in the IRP 
process. 

/xl 19 Oct 00 
GARY M. ERIC^ON/P.E/ Date 
Director 
Air Force Center^ir Environrrfental Excellence 
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CS-8/FS 21 DECISION DOCUMENT 

U.S. Environmental Protection Agency 
New England Division 

Concur 
POCHARD GAVAGNEI 
Deputy Director 
Office of Site Remediation and Restoration 

i, 
Date 

[ ] Non-concur (please provide reasons 
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CS-8/FS-21 DECISION DOCUMENT 

Commonwealth of Massachusetts 
Department of Environmental Protection 

Concur
 
PAUL A. TAURASI, P.E.
 
Regional Director
 
Southeast Region
 

/ I - 2 Z - Q Q
 
Date 

[ ] Non-concur (please provide reasons): 
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COMMONWEALTH OF MASSACHUSETTS 
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 
20 RIVERSIDE DRIVE, LAKEVILLE, MA 02347 508-946-2700 

ARGEO PAUL CELLUCCI BOB DURAND 
Governor Secretary 

JANE SWIFT LAUREN A. LISS 
Lieutenant Governor Commissioner 

November 22, 2000 

Mr. Robert M. Gill RE: BOURNE--BWSC-4-0037 
Remediation Program Manager Massachusetts Military Reservation 
HQAPCEE/MMR (MMR), Study Area CS-8/FS-21, 
322 East Inner Road Final Decision Document, 
Otis ANG Base, Massachusetts 02542 Concurrence 

Dear Mr. Gill: 

The Department of Environmental Protection (the "Department") has reviewed a 
document titled "DECISION DOCUMENT STUDY AREA CS-8/FS-21, FINAL" dated 
October 2000 and prepared by Harding Lawson Associates of Portland, Maine for the Air Force 
Center for Environmental Excellence (AFCEE). 

Study Area CS-8/FS-21 is located on the south side of the intersection of South Outer 
Road and East Truck Road at the MMR. The Study Area has been operating as the Army 
National Guard Vehicle Repair Shop since 1950. All underground fuel storage tanks and pump 
islands have been removed and no contaminants were detected during the removals. A cesspool, 
the only underground drainage structure, was removed in 1996. Soil and groundwater were 
tested for all contaminants of concern. Based on current site conditions, the site poses no 
significant risk of harm to human health or the environment. The DD proposes no further action 
at Study Area CS-8/FS-21. 

The Department concurs with the DD. The Department's concurrence with this DD is 
based upon representations made to the Department by the AFCEE and assumes that all 
information provided is substantially complete and accurate. Without limitation, if the 
Department determines that any material omissions or misstatements exist, if new information 
becomes available, or if conditions at the Study Area change, resulting in potential or actual 
human exposure or threats to the environment, the Department reserves its authority under 
M.G.L. c. 2 IE, and the MCP, 310 CMR 40.0000 et seq.. and any other applicable law or
 
regulation to require further response actions.
 

This information is nvailable in alternate format by calling our ADA Coordinator at (617) 574-6872. 

DEP on the World Wide Web: http://www.magnetstate.ma.us/dep 

^£ Printed on Recycled Paper 

http://www.magnetstate.ma.us/dep


Please incorporate this letter into the Administrative Record for the Study Area CS-8/FS-21. 
If you have any questions regarding this letter, please contact Leonard J. Pinaud at (508) 946-2871. 

Sincerely, 

Regional Director 

T/LP/HC/mw 
c/cs8621DDaprv.doc 

Cc: DEP-SERO 
ATTN: Mildred Garcia-Surette, Deputy Regional Director 

Leonard J. Pinaud, Chief, Federal Facilities Remediation Section 

Distributions: SERO
 
8MB
 
Plume Containment Team
 
Public Information Team
 
Long Range Water Supply PAT
 
Boards of Selectmen
 
Boards of Health
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS
 

ABB-ES ABB Environmental Services, Inc. 
ASG Automated Sciences Group 

BAP benzo(a)pyrene 
BEHP bis(2-ethylhexyl)phthalate 
bgs below ground surface 

CS Chemical Spill 
CLP Contract Laboratory Program 
CPC contaminant of potential concern 
CRDL Contract Required Detection Limit 
CRQL Contract Required Quantitation Limit 

D-BHC delta-benzene hexachloride 
DCE dichloroethene 
DDT dichlorodiphenyltrichloroethane 
DSRP Drainage Structure Removal Program 

EDB ethylene dibromide 
EPC Exposure Point Concentration 

FS fuel spill 

gal/yr gallons per year 
GC gas chromatograph 

HARM Hazard Assessment Rating Methodology 
HEC hazard equivalent concentration 
HI hazard index 
HQ hazard quotient 

IDL instrument detection limit 
IRP Installation Restoration Program 

MCL Maximum Contaminant Level 
mg/kg milligrams per kilogram 
MMR Massachusetts Military Reservation 
MOGAS motor vehicle gasoline 
MSL mean sea level 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS
 

MTBE methyl-tert-butyl ether 

PA preliminary assessment 
PAH polycyclic aromatic hydrocarbon 
PCB polychlorinated biphenyl 
PCE tetrachloroethene 
PI photoionization 
ppm parts per million 
PRG preliminary remediation goal 
PRE preliminary risk evaluation 

QC quality control 

RAH Risk Assessment Handbook 
RI remedial investigation 

SI site investigation 
SMCL Secondary Maximum Contaminant Level 
SQL sample quantitation limit 
SVOC semivolatile organic compound 

TAL Target Analyte List 
TCE trichloroethene 
TCL Target Compound List 
TPH total petroleum hydrocarbons 
TSDF Treatment, Storage, and Disposal Facility 

UCL upper confidence limit 
USEPA U.S. Environmental Protection Agency 
UST underground storage tank 
UTES Unit Training Equipment Storage 

VOC volatile organic compound 

micrograms per kilogram 
ug/L micrograms per liter 
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APPENDIX A 

DATA QUALITY ASSESSMENT 

The CLP analytical data from Study Areas CS-8/FS-21 were reviewed and evaluated for 
suitability of use in a risk assessment or as support for engineering studies. Twenty soil 
samples, all collected in September 1987 as part of the Task 2-3 A SI, were analyzed for 
TCL VOCs, TCL SVOCs, TCL pesticides and PCBs, TAL inorganic analytes, and cyanide. 
Five of the 20 samples were taken from depths of 10 feet bgs or less. In January 1988, as 

part of the Task 2-3B SI, samples were collected from four monitoring wells (i.e., 
CS-8/MW-2, CS-8/MW-4, FS-21/MW-1, and FS-21/MW-2) and analyzed for TCL VOCs 
and SVOCs, TAL inorganics, and nitrates/nitrites. Duplicate samples were collected from 
CS-8/MW-2 and CS-8/MW-4. In June 1989, as part of the Task 2-3C SI, one groundwater 
sample and a duplicate were collected from CS-8/MW-2 and analyzed for TCL VOCs and 
SVOCs, TAL inorganic analytes, and cyanide. 

All Tasks 2-3A, 2-3B, and 2-3C analytical data were CLP data. In preparation for this 
report, the data were reviewed for holding times, correct methodology, and presence of 
chemicals in laboratory and field blanks. Corrections for concentrations of chemicals found 
in any of the associated blanks were applied following USEPA validation guidelines and 
other guidance (USEPA, 1988, 1989a, and 1989b). For those samples for which associated 
method blanks or field blanks were not clearly labeled, corrections were applied as 
determined by the time frame of the sampling and analysis (USEPA, 1989b). The data were 
not fully validated following USEPA guidance. 

The evaluated data were reported with one of four qualifications that affect the suitability 
for use in a risk assessment: 

• an unqualified value use in risk assessment 
• a value with a U; not detected at the SQL use in risk assessment 
• a value with a J; estimated value use in risk assessment 
• R; rejected data do not use in risk assessment 

Based on the evaluation, the data are considered adequate for use in a risk assessment. None 
of the data were rejected. Much of the data, especially the inorganic analyses, was outside 
the laboratory method criteria and data validation guidelines, but not so far as to cause the 
data to be rejected. The identities of these chemicals are not considered uncertain, but the 
concentrations are considered estimated values and are therefore qualified with a J. Some 
of the concentrations of the chemicals are estimated (J) because they are below the sample 
quantitation limit (SQL); that is, the sample-specific instrument detection limit (JDL) for 
inorganic compounds or the CRQL for organic compounds. As before, the identities of 
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APPENDIX A 

these chemicals are not considered uncertain but the reported concentrations are. Estimated 
data (J) are suitable for use in a risk assessment (USEPA, 1989b). 

The inorganic data tables available for review from 1987 and 1988 did not report values for 
detection limits; dashes were used instead. In reviewing the data, the undetected analytes 
were reported using the SQL based on the CRDL rather than the DDL, qualified with a U. 
The current validation procedure for reporting undetected inorganics uses the IDL for a 
value, qualified with a U. Because the CRDL is always higher than the IDL, non-detect 
values in the older data sets are higher than would have been reported if the DDLs had been 
known. 

As part of the data evaluation, the identities and concentrations of chemicals reported in 
laboratory method blanks and field blanks (i.e., trip blanks, sampler blanks, equipment 
rinseates, and source waters) and the effect on the sample results were evaluated. Following 
USEPA guidance (CLP functional guidelines and USEPA, 1989b), action levels were set 
for those chemicals detected in the blanks. Only those chemicals whose concentrations 
exceeded the action levels were considered site-related and not a laboratory or sampling 
artifact. If the chemical was a common laboratory contaminant as defined by USEPA (i.e., 
methylene chloride, acetone, 2-butanone, toluene, and phthalates), 10 times the 
concentration was used for the action level. If the chemical was not a common laboratory, 
contaminant, five times the blank concentration was used for the action level. The 
individual samples and the laboratory method blanks associated with each are reviewed 
during evaluation. As part of the data evaluation, blank concentrations over similar time 
periods were grouped together and concentrations for any samples within that same time 
period were adjusted following USEPA guidelines (USEPA, 1989b). 

VOC ANALYSES 

Methylene chloride, acetone, and 2-butanone were the only TCL VOCs detected in either 
the soil or water samples at Study Areas CS-8/FS-21. All methylene chloride and acetone in 
the soil samples collected in January 1988 and September/October 1987 are below the 
action levels of 130 and 500 jig/kg, respectively, based on the maximum concentrations 
observed in the method blanks (13 |ig/kg and 50 jig/L, respectively). No 2-butanone was 
detected in the soil samples. A single 2-butanone detection at 19 )ig/L in a groundwater 
sample was below the action level of 85 ^g/L (based on a blank detection of 8.5 u.g/L); it 
therefore was considered a sampling or analytical artifact and was not reported in the data 
tables. 
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Similarly, methylene chloride and acetone were detected but at concentrations below the 
action levels of 30 and 110 jag/L, respectively, in groundwater samples collected during the 
June 1989 sampling event. As a result of this evaluation, neither methylene chloride nor 
acetone is considered a site-related contaminant at Study Areas CS-8/TS-21. They are 
considered laboratory and sampling artifacts and therefore are not included in the tables. 

Detections of 2-butanone during the Task 2-3C SI were above the action levels and do 
appear in the data tables. Although reported in the data tables, the presence of 2-butanone is 
considered a sampling artifact resulting from incomplete rinsing of the interior of sampling 
equipment with distilled water after decontamination with methyl hydrate, which contains 
approximately 3 percent 2-butanone. The 2-butanone concentrations reported in 
groundwater samples are not considered representative of those in the aquifer, as was 
demonstrated previously (E. C. Jordan Co., 1990b and 1992). The 2-butanone is not 
considered a site-related contaminant. 

SVOC ANALYSES 

SVOCs detected in samples from Study Areas CS-8/FS-21 are PAHs, 
bis(2-ethylhexyl)phthalate (BEHP), and butylbenzylphthalate. BEHP and 
butylbenzylphthalate were detected in one soil sample below the SQL in the Fall 1987 
sampling event. Phthalates were not detected in either laboratory or field quality control 
(QC) samples, according to the Task 2-3A SI report. Consequently, there is no evidence 
that the phthalates may be considered laboratory or sampling artifacts for this sample. 

PAHs were detected in two groundwater samples. Values for the PAH concentrations were 
estimated and qualified with a J because they were below the SQLs. Naphthalene was 
detected at 2J jag/L in duplicate samples collected from CS-8/MW-2 in June 1989. 
However, naphthalene was not detected in duplicate samples collected from the same well 
in October 1987. 

Chrysene, fluoranthene, pyrene, benzo(b)fiuoranthene, and benzo(k)fluoranthene were 
detected at concentrations below the SQL in one groundwater sample, JFS21MW202, 
collected in January 1988. The laboratory was unable to distinguish between 
benzo(b)fluoranthene and benzo(k)fluoranthene; the value reported represents the sum of 
the two chemicals. This sample was noted in the sampling log and reported in the SI report 
to be light brown and contain suspended solids. Monitoring well FS-21/MW-2 is located 
directly below the MOGAS tank. SVOCs were not detected in the corresponding soil 
samples from FS-21/TB-2 at 59 to 61 feet. Field-screening for VOCs indicated the possible 
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APPENDIX A 

presence of benzene, TCE, and others; however, no TCL VOCs, other than known 
laboratory artifacts, were detected. It is possible that the PAHs detected are laboratory or 
sampling artifacts and not representative of the groundwater; however, they have been 
retained for consideration as CPCs. 

PESTICIDES AND PCBS 

4,4'-DDT and Aroclor-1260 were the only TCL pesticide or PCB detected in any of the soil 
samples. The pesticide 4,4'-DDT was detected in three soil samples, at 45 jig/kg in 
FS21TB0259 (at 59 to 61 feet bgs), at 18 jag/kg in CS8XTB0219 (at 19 to 21 feet bgs), and 
at 24 ng/kg in CS8XTB0254 (at 54 to 56 feet bgs). Aroclor-1260 was detected in one 
sample at 660 ^g/kg in CS8TP0101 (at 1 to 2 feet). Neither 4, 4'-DDT nor Aroclor-1260 
was detected in any associated laboratory or field blank; therefore, the 4,4'-DDT and PCB 
are considered CPCs. None of the groundwater samples were analyzed for TCL pesticides 
and PCBs. 

INORGANIC ANALYSES 

Much of the inorganic soil data is qualified as estimated (J) as a result of analyses that are 
out of criteria for the methods or for results that are below the SQL. The reasons for the 
estimated qualifier vary and were summarized in the SI and RI reports. None of the 
inorganic soil data were rejected. Laboratory reports of analyses in the SI and RI reports 
indicate the type of QC issues. The most common QC issues in the inorganic analyses for 
Study Areas CS-8/FS-21 data are as follows: 

• spiked sample recovery out of control limits (laboratory qualifier N) 

• value between the SQL and the IDL (laboratory qualifier [ ]) 

• matrix interferences, especially for the zinc data (laboratory qualifier E) 

• duplicate analyses do not agree within control limits (laboratory qualifier *) 

These laboratory qualifiers were changed to J's during the data evaluation. These qualified 
data are adequate for use in risk assessment. 
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APPENDIX A 

Zinc was detected in the method blanks associated with groundwater collected in June 
1989; none of the zinc in the groundwater samples was above the action limit (i.e., five 
times the blank concentration). There were no other QC issues reported in the SI reports for 
the soil or water samples collected in the fall of 1987 and January 1988 (E.G. Jordan Co., 
1989aandl990a). 
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FS21TBR-APPENDIX	 Revised 5/6/93
 

SITE FS21-TB1 FS21-TB1 FS21-TB1 FS21-TB1 FS21-TB1 FS21-TB1 FS21-TB2 
DEPTH 13-15 18-20 28-30 33-35 63-65 63-65 0-2 

ID NUMBER FS21TB0113 FS21TB0118 FS21TB0128 FS21TB0133 FS21TB0163 FS21TB1D63 FS21TB02XO 
DATE 

MATRIX 
09/03/87 

SOIL 
09/03/87 

SOIL 
09/03/87 

SOIL 
09/03/87 

SOIL 
09/03/87 

SOIL 
09/03/87 

SOIL 
09/10/87 

SOIL 
ANALYTE 

INORGANIC ANALYTES (Dig/kg) CRDL 

ARSENIC 2 NR NR 0.66 J NR 2 U 0.65 J 2.2 
BERYLLIUM 1 NR NR 1 U NR 1 U 1.3 1 U 
CHROMIUM 2 NR NR 2 U NR 2 U 2 U 5.3 
COPPER 5 NR NR 5 U NR 5 U 6 U 5 U 
LEAD 3 NR NR 1.1 NR 0.72 J 0.79 J 5.6 
SELENIUM 1 NR NR 0.35 J NR 0.49 J 1 U 1 U 
ZINC 4 NR NR 6.0 NR 6.6 4.1 J 30 J 
BARIUM 40 NR NR 3.2 J NR 1.2 J 50 U 9.6 J 
IRON 20 NR NR 1300 NR 825 573 4010 J 
MANGANESE 3 NR NR 41 J NR 8.3 J 5.20 J 31 J 
VANADIUM 10 NR NR 1.9 J NR 12 U 12 U 6.4 J 
ALUMINUM 40 NR NR 677 NR 352 316 J 3220 
MAGNESIUM 1000 NR NR 251 J NR 1200 U 1200 U 178 J 
CALCIUM 1000 NR NR 85 J NR 68 J 75 J 218 J 
COBALT 10 NR NR - NR - . 11 U 
THALLIUM 2 NR NR - NR - - 2 U 

VOLATILE ORGANIC (ug/kg) 

SEMI-VOLATILE ORGANIC (ug/kg) CRQL 

BIS(2-ETHYLHEXYL)PHTHALATE
BUTYLBENZYLPHTHALATE

 330
 330

 NR 
 NR 

NR 
NR 

340 U 
340 U 

NR 
NR 

400 U 
400 U 

400 U 
400 U 

64 J 
140 J 

PEST/PCBs (ug/kg) CRQL 

4.4'-DDT 16 NR NR 16 U NR 20 U 20 U 18 U 
AROCLOR 1260 160 NR NR NR 180 U 

PH NR NR 6.37 NR 6.22 6.09 6.3 

PERCENT SOLIDS 98 98 97 97 81 81 91 

Notes:
 

1.	 For data in 1988 and earlier, undetected values for inorganics are indicated by CRDL,
 
qualified with a U.
 

2. NR = Analysis not requested.
 
3.	 In samples not used in the preliminary risk evaluation <PRE), - indicates that compound
 

was undetected.
 



FS21TBR-A(Jl>tNDIX	 Revised 5/6/93 

SITE FS21-TB2 FS21-TB2 FS21-TB2
 
• DEPTH 10-12 39-41 59-61
 

ID NUMBER FS21TB0210 FS21B0239 FS21TB0259
 
DATE 09/10/87 09/10/87 09/10/87
 

MATRIX SOIL SOIL SOIL
 
ANALYTE
 

INORGANIC ANALYTES (mg/kg) CRDL.
 

ARSENIC 2 2 U NR 2 U
 
BERYLLIUM 1 1 U NR 1 U
 
CHROMIUM 2 4.3 NR 2 U
 
COPPER 5 0.94 J NR 6 U
 
LEAD 3 1.8 NR 1.1 J
 
SELENIUM 1 1 U NR 0.39 J
 
ZINC 4 8.7 J NR 9.9 J
 
BARIUM 40 4.0 J NR 3.4 J
 
IRON 20 2020 J NR 865 J
 
MANGANESE 3 53 J NR 56 J
 
VANADIUM 10 2.0 J NR 12 U
 
ALUMINUM 40 914 NR 432
 
MAGNESIUM 1000 354 J NR 95 J
 
CALCIUM 1000 76 J NR 136 J
 
COBALT 10 - NR
 
THALLIUM 2 - NR
 

VOLATi'.o ORGANIC (ug/kg)
 

SEMI-VOLATILE ORGANIC (ug/kg) CRQL
 

BIS(2-ETHYLHEXYL)PHTHALATE 330 340 U NR 380 U
 
BUTYLBENZYL'riiTHALATE 330 340 U NR 380 U
 

PLS'/PCBs (ug/kg) CRQL
 

4,4'-DDT 16 16 U NR 45
 
AROCLOR 12M 160 NR 190 U
 

PH	 8.1 NR 6.99
 

PERCENT SOL.i>S	 98 86
 

Notes:
 

1.	 For data in 1988 and earlier, undetected values for inorganics are indicated by CRDL,
 
qualified with a U.
 

2. NR = Analysis not requested.
 
3.	 In samples not used in the preliminary risk evaluation (PRE), - indicates that compound
 

was undetected.
 



CS8XTBR-APPEND IX
 

SITE CS8-TB2 CS8-TB2 CS8-TB3 CS8-TB3 CS8-TB3 CS8-TB4 CS8-TB4
 
DEPTH 54-56 54-56 8-10 18-20 58-60 0-2 5-7
 

ID NUMBER CS8XTB0254 CS8XTBD254 CS8XTB0308 CS8XTB0318 CS8XTB0358 CS8XTB04XO CS8XTB0405
 
DATE 09/01/87 09/01/87 09/01/87 09/01/87 09/01/87 09/04/87 09/04/87


MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL
 
ANALYTE
 

INORGANIC ANALYTES (mg/kg) CRDL
 

ARSENIC 2 2 U 2 U NR 2 U 2 U NR NR
 
BERYLLIUM 1 1 U 1 U NR 1 U 1 U NR NR
 
CHROMIUM 2 2 U 2 U NR 2 U 2 U NR NR
 
COPPER 5 4.3 J 4.3 J NR 3.5 J 3.6 J NR NR
 
LEAD 3 0.9 J 0.81 J NR 2.1 J 0.92 J NR NR
 
THALLIUM 2 0.47 J 0.52 J NR 0.52 J 0.54 J NR NR
 
ZINC 4 7.1 J 8.8 J NR 7.1 J 5.3 NR NR
 
BARIUM 40 1.4 J 1.3 J NR 1.7 J 1.4 J NR NR
 
IRON 20 822 1060 NR 821 J 416 NR NR
 
MANGANESE 3 9.5 J 24 J NR 27 J 5.4 J NR NR
 
VANADIUM 10 11 U 12 U NR 10 U 12 U NR NR
 
ALUMINUM 40 409 469 NR 429 225 NR NR
 
COBALT 10 10 U 12 U NR 10 U 12 U NR NR
 
MAGNESIUM 1000 103 J 147 J NR 83 J 1160 U NR NR
 
CALCIUM 1000 26 J 29 J NR 23 J 23 J NR NR
 
SELENIUM 1 1 U 1 U NR 1 U 1 U NR NR
 

VOLATILE ORGANIC (ug/kg) CRQL - - - - - - ­

SEMI-VOLATILE ORGANIC (ug/kg) CRQL
 

. . . .
BIS(2-ETHYLHEXYL)PHTHALATE 330 NR NR NR
 
BUTYLBENZYLPHTHALATE 330 - - NR - - NR NR
 

PEST/PCBs (ug/kg) CRQL
 

4,4'-DDT	 16 20 U 24 NR 16 U 19 U NR NR
 
PCB-1260	 160 200 U 190 U NR 160 U 190 U NR NR
 

PH	 6.66 6.68 NR 6.7 6.84 NR NR
 

PERCENT SOLIDS	 82 86 98 95 86 91 97
 

Notes:
 

1.	 For data in 1988 and earlier, undetected values for inorganics are indicated by CRDL,
 
qualified with a U.
 

2. NR = Analysis not requested.
 
3. In samples not used in the preliminary risk evaluation (PRE), - indicates that compound
 

was undetected.
 



CS8XTBR-APPENDIX
 

ANALYTE
 
INORGANIC ANALYTES (mg/kg)
 

ARSENIC
 
BERYLLIUM
 
CHROMIUM
 
COPPER
 
LEAD
 
THALLIUM
 
ZINC
 
BARIUM
 
IRON
 
MANGANESE
 
VANADIUM
 
ALUMINUM
 
COBALT
 
MAGNESIUM
 
CALCIUM
 
SELENIUM
 

VOLATILE ORGANIC (ug/kg)
 

SEMI-VOLATILE ORGANIC (ug/kg)


BIS(2-ETHYLHEXYL)PHTHALATE

BUTYLBENZYLPHTHALATE


PEST/PCBs (ug/kg)


4,4'-DDT

PCB-1260


PH


PERCENT SOLIDS


SITE CS8-TB4 CS8-TB4 CS8-TB4 CS8-TB4
 
DEPTH 8-10 10-12 34-36 54-56
 

ID NUMBER CS8XTB0408 CS8XTB0410 CS8XTB0434 CS8XTB0454
 
DATE 09/04/87 09/04/87 09/04/87 09/04/87
 

MATRIX SOIL SOIL SOIL SOIL
 

CRDL
 

2 NR 0.55 J 0.55 J 0.63 J
 
1 NR 1 U 1 1 U
 
2 NR 2 U 2 2 U
 
5 NR 5 U 5 5 U
 
3 NR 0.98 J 0.52 0.67 J
 
2 NR 2 U 2 2 U
 
4 NR 5.0 5.0 6.3
 
40 NR 2.1 J 2.1 J 3.6 J
 
20 NR 893 J 583 22 U
 
3 NR 46 J 16 J 14 J
 
10 NR 1.6 J 10 U 11 U
 
40 NR 551 373 612
 
10 NR 10 U 10 U 11 U
 

1000 NR 171 J 82 J 148 J
 
1000 NR 81 J 63 J 93 J
 

1 NR 1 U 0.33 J 11 U
 

CRQL
 

 CRQL
 

 330 NR
 
 330 NR
 

 CRQL
 

 16 NR 16 U 16 U 16 U
 
 160 NR 160 U 160 U 160 U
 

 NR 6.13 6.37 5.87
 

 97 97 97 90
 

Notes:
 

1.	 For data in 1988 and earlier, undetected values for inorganics are indicated by CRDL,
 
qualified with a U.
 

2. NR = Analysis not requested.
 
3.	 In samples not used in the preliminary risk evaluation (PRE), - indicates that compound
 

was undetected.
 



CS8XTBR-APPENDIX 

SITSITEE CS8-TPCS8-TP11 CS8-TP6 CS8-TB1 CS8-TB1 CS8-TB1 CS8-TB1 CS8-TB2 
DEPTDEPTHH 1-1-22 5-6 23-25 43-45 43-45 58-60 19-21 

IIDD NUMBENUMBERR CS8TP010CS8TP01011 CS8TP0605 CS8XTB0123 CS8XTB0143 CS8XTBD143 CS8XTB0158 CS8XTB0219 
DATDATEE 09/02/809/02/877 09/02/87 09/01/87 09/01/87 09/01/87 09/01/87 09/01/87 

MATRIMATRIXX SOISOILL SOIL SOIL SOIL SOIL SOIL SOIL 
ANALYTE 

INORGANIC ANALYTES (mg/kg) CRDL 

ARSENIC 2 0.69 J U2 2 U 2 U 2 U 2 U 
BERYLLIUM 1 0.37 J U1 1 U 0.40 J 1 U 1 U 
CHROMIUM 2 2.1 J U2 2 U 3.1 2 U 2 U 
COPPER 5 9.2 J 4.1 J 3.1 J 3.2 J 3.9 J 4.7 J 3.6 J 
LEAD 3 6.9 1.0 J 0.84 J 0.82 J 1.2 0.72 J 0.78 J 
THALLIUM 2 0.40 J 0.41 J 0.45 J 0.45 J 0.44 J 0.55 J 0.41 J 
ZINC 4 17 J 6.6 J 6.7 J 8.1 J 9.2 J 12 J 7.6 J 
BARIUM 40 11 J 1.7 J 1.5 J 2.6 J 4.1 J 2.8 J 1.5 J 
IRON 20 2490 961 418 718 2170 979 690 
MANGANESE 3 59 J 19 J 10 J 15 J 23 J 53 J 22 J 
VANADIUM 10 3.7 10 U 10 U 10 U 2.9 J 11 U 10 U 
ALUMINUM 40 1300 647 259 401 925 483 420 
COBALT 10 1.5 J 10 U 10 U 10 U 1.30 J 1.5 J 10 U 
MAGNESIUM 1000 536 J 129 J 1000 U 95 J 557 J 196 J 1000 U 
CALCIUM 1000 331 J 27 J 27 J 36 J 56 J 42 J 27 J 
SELENIUM 1 1 U 0.3 U 1 U 1 U 1 U 1 U 1 U 

VOLATILE ORGANIC (ug/kg) CRQL -

SEMI-VOLATILE ORGANIC (ug/kg) CRQL 

BIS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYLPHTHALATE 

330 
330 

350 U 
350 U 

340 U 
340 

330 U 
330 U 

340 U 
340 U 

340 U 
340 U 

390 U 
390 U 

92 U 
340 U 

PEST/PCBs (ug/kg) CRQL 

4,4'-DDT 
PCB-1260 

16 
160 

16 U 
660 

16 U 
160 U 

16 U 
160 U 

16 U 
160 U 

16 U 
160 U 

19 U 
190 U 

18 
160 U 

PH 6.52 6.94 6.53 6.56 6.63 6.61 6.73 

PERCENT SOLIDS 94 98 99 97 98 84 97 

Notes: 

1. For data in 1988and earlier, undetected values for inorganics are indicated by CRDL, 
qualified with a U. 

2. NR = Analysis not requested. 
3. In samples not used in the preliminary risk evaluation (PRE), - indicates that compound 

was undetected. 



COMBINED - APPENDIX TABLE Page 1 07-Sep-93 

SITE: CS8-MW2 CS8-MU2 CS8-MW4 CS8-MW4 FS21-HW1 FS21-MW2 
DUP DUP 

ID NUMBER: JCS8MW2002 JDUP002X02 JCS8MW4001 JDUP003X01 JFS21MW001 JFS21MW202 
DATE: 01/07/88 01/07/88 10/28/87 10/28/87 10/28/87 01/07/88 

MATRIX: WATER WATER WATER WATER WATER WATER 

ANALYTICAL CRDL 
INORGANIC COMPOUNDS METHOD ug/L 

Aluminum P 200 44 U 200 U 1980 1930 1670 200 U 
Arsenic F 10 2.5 J 2.7 J 3.5 J 2.9 J 10 U 2.9 J 
Barium P 200 37 J 35 J 25 J 25 J 67 J 44 J 
Beryllium
Calcium 

P 
P 

5 
5000 

3.6 J 
5220 

5 U 
5020 

5 U 
3960 J 

5 
5000 

U
U
 5 
 4600 

U 
J 

2 
4050 

J 
J 

Iron P 100 89 U 78 U 654 607 21 U 10200 
Lead 
Magnesium
Manganese 
Potassium 

P/F 
P 
P 
P 

5 
5000 

15 
5000 

5.2 
1200 J 
69 

2690 J 

2.7 J 
915 J 
66 

5000 U 

5 U • 
1250 J 
181 
1890 J 

2.2 
1210 
177 

3910 

J
J

J

 9.7 
 1540 

281 
 2110 

J 
J 

J 

3.6 
1080 
2700 
3250 

J 
J 

J 
Sodium P 5000 12100 10900 25000 J 24800 J 12000 J 10800 
Cobalt P 50 50 U 50 U 7 U 6.4 U 6.4 U 50 U 

VOLATILE ORGANIC COMPOUNDS 

2-Butanone 10 10 U 10 U 10 U 10 U 19 U NR 

SEMI -VOLATILE ORGANIC COMPOUNDS 
CRQL 
ug/L 

Benzo(b) F luoranthene/Benzo(k) F luoranthene 
Chrysene 
F luoranthene 

10 
10 
10 

20
20
20

 U 
U 
U 

20
20
20

 U 
U 
U 

10
10
10

 U 
U 
U 

10 
10 
10 

U
U
U

 10 
 10 
 10 

U 
U 
U 

3 
2 
3 

J 
J 
J 

Pyrene
Naphthalene 

10 
10 

20
20
 U 

U 
20
20
 U 

U 
10
10
 U 

U 
10 
10 

U
U
 10 
 10 

U 
U 

3 
20 

J 
U 

DILUTION FACTOR: 2 2 2 
RL 

OTHER mg/L 
_ _ 

Nitrate-N 0.040 „ . . . 
Nitrite-N 0.020 - - - - - -

Notes: 

1. For data in 1988 
qualified with a 

2. NR = Analysis not 

and earlier, 
U. 
requested. 

undetected values for 

3. In samples not used in the preliminary risk 
was undetected. 

inorganics are indicated by CRDL, 

evaluation (PRE), - indicates that compound 

COMBCS8R
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PROJECT: MMR 2-3C Volatile Aqueous Analysis (ug/L) 07-Sep-93
 

Table 2
 
Validation / Summary Table
 

SAMPLE LOCATION: CS8MW2003 DUP001X03 DUP002X03
 
LAB NUMBER: 270836 270837 270841
 

DATE SAMPLED: 06/28/89 06/28/89 06/28/89

DATE ANALYZED: 07/02/89 07/02/89 07/02/89
 

ANALYTE CRQL
 

Volatile Organic Compounds
 

2-Butanone 10 6400 3800 1200
 

Dilution Factor: 42 29
 

Associated Method Blank: CB890702B23 CB890702B23
 
Associated Equipment Blank: SB002X003 SB002X003
 

Associated Trip Blank: TB002X003 TB002X003
 

Notes:
 

1. For data in 1988 and earlier, undetected values for inorganics are indicated by CRDL, qualified with a U.
 
2. NR = Analysis not requested.
 
3. In samples not used in the preliminary risk evaluation (PRE), - indicates that compound was undetected.
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PROJECT: HMR 2-3C
 

Table 2
 
Validation / Summary Table
 

LAB NUMBER: 270836
 
DATE SAMPLED: 06/28/89
 

DATE EXTRACTED: 06/30/89
 
DATE ANALYZED: 07/02/89
 

ANALYTE


Naphthalene

2-Methylnaphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo( a) Anthracene

Chrysene

Benzo(b)Fluoranthene

Benzo(k)Fluoranthene

Benzo(a)Pyrene

Indeno(1,2,3-cd)pyrene

Dibenz(a,h)anthracene

Benzo(g,h,i,)perylene


 CRQL 

 10 2 J 
 10 10 U 

 10 10 U 
 10 10 U 

 10 10 U 
 10 10 U 

 10 10 U 
 10 10 U 

 10 10 U 
 10 10 U 

 10 10 U 
 10 10 U 
 10 10 U 

 10 10 U 
 10 10 U 
 10 10 U 
 10 10 U 

Dilution Factor: 1
 

Associated Method Blank: G3J71066A08
 
Associated Equipment Blank: SB002X003
 

Notes:
 

Semivolatile Aqueous Analysis (ug/L) 14-Jun-93
 

2 J
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 
10 U
 

G3J71066A08
 
SB002X003
 

1. For data in 1988 and earlier, undetected values for inorganics are indicated by CRDL, qualified with a U.
 
2. NR = Analysis not requested.
 
3. In samples not used in the preliminary risk evaluation (PRE), - indicates that compound was undetected.
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PROJECT: HHR 2-3C
 

Table 2
 
Validation / Summary Table
 

SAMPLE LOCATION:

LAB NUMBER:


DATE SAMPLED:


ANALYTE CRDL
 

Aluminum 200
 
Arsenic 10
 
Barium 200
 
Beryllium 5
 
Calcium 5000
 
Cobalt 50
 
Iron 100
 
Lead 5
 
Magnesium 5000
 
Manganese 15
 
Potassium 5000
 
Sodium 5000
 

Associated Method Blank:

Associated Equipment Blank:


Inorganic Aqueous Analysis (ug/L) U-Jun-93
 

 CS8MU2003 DUP001X03
 
 270863 270871
 
 06/28/89 06/28/89
 

180 J 146 J
 
1.2 U 1.2 U
 

53.4 J 39.3 J
 
0.5 UJ 0.5 UJ
 
4800 J 3670 J
 
12.6 J 13.8 J
 
2070 2080
 
1.1 J 2.2 UJ
 
994 U 996 U
 
198 198
 
1740 U 1740 U
 
10200 10800
 

 17094C 17094C
 
 SB002X003 SB002X003
 

Notes:
 

1. For data in 1988 and earlier, undetected values for inorganics are indicated by CRDL, qualified with a U.
 
2. NR = Analysis not requested.
 
3. In samples not used in the preliminary risk evaluation (PRE), - indicates that compound was undetected.
 

NR = Not requested. Page 1 MR215I2R
 



PROJECT: MMR 2-3C TPH Aqueous Analysis (mg/L) 08-Sep-93
 

Table 2
 
Validation / Summary Table
 

SAMPLE LOCATION: CS8MW2003 DUP001X03
 
LAB NUMBER: 270880 270881
 

DATE SAMPLED: 06/28/89 06/28/89
 
DATE EXTRACTED: 07/06/89 07/06/89
 
DATE ANALYZED: 07/08/89 07/08/89
 

ANALYTE RL
 

Petroleum Hydrocarbons, Total 1 1 U 1 U
 

Associated Method Blank: 271849 271849
 
Associated Equipment Blank: SB002X003 SB002X003
 

Motes:
 

1. For data in 1988 and earlier, undetected values for inorganics are indicated by CRDL, qualified with a U.
 
2. NR = Analysis not requested.
 
3. In samples not used in the preliminary risk evaluation (PRE), - indicates that compound was undetected.
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Appendix A - Additional Groundwater Sampling 
CS-8/FS-21 Decision Document 

Location 

FS-21 MW-1 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 

Sample ID 

04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04M WOOD 1-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 

Date 

3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 

Depth 

60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 

Type 

N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 
N1
 

Matrix 

WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 
WG
 

Test 

C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C245.2 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 

Prep 

TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 

Analyte 

ALUMINUM (TOTAL) 
ANTIMONY (TOTAL) 
ARSENIC (TOTAL) 
BARIUM (TOTAL) 
BERYLLIUM gOTAL) 
CADMIUM (TOTAL) 
CALCIUM (TOTAL) 
CHROMIUM (TOTAL) 
COBALT (TOTAL) 
COPPER (TOTAL) 
IRON (TOTAL) 
LEAD (TOTAL) 
MAGNESIUM (TOTAL) 
MANGANESE (TOTAL) 
NICKEL (TOTAL) 
POTASSIUM (TOTAL) 
SELENIUM (TOTAL) 
SILVER (TOTAL) 
SODIUM (TOTAL) 
THALLIUM (TOTAL) 
VANADIUM (TOTAL) 
ZINC (TOTAL) 
MERCURY (TOTAL) 
1 ,1 ,1-TRICHLOROETHANE 
1 ,1 ,2,2-TETRACHLOROETHANE 
1 ,1 ,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
1,1-DICHLOROETHENE 
1 ,2,4-TRICHLOROBENZENE 
1 .2-DIBROMO-3-CHLOROPROPANE 
1,2-DIBROMOETHANE (EDB) 
1 ,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1 ,2-DICHLOROPROPANE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2-HEXANONE 
ACETONE 
BENZENE 

Result 

1180 
ND 
ND 

70.4 
0.94 

0.4 
6030 

ND 
ND 
ND 
ND 
ND 

1200 
708 

ND 
1300 

ND 
ND 
21700 
ND 
ND 

19.3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

DL 

22 
1.9 
1.9 
0.3 
0.4 
0.4 

28.1 
1.2 
2.6 
0.8 

15.6 
1.1 

21.8 
0.3 
3.8 

46.3 
2.7 

0.95 
98.8 
2.5 

1 
1.9 

0.012 
0.21 
0.18 
0.23 
0.19 
0.21 
0.31 
0.37 
0.22 
0.26 
0.18 
0.15 
0.24 
0.2 

0.87 
0.82 
0.19 

RL 

100 
5 
5 

20 
1 
1 

500 
5 
5 
5 

100 
2 

500 
10 
20 

1500 
5 

10 
500 

10 
10 
20 
0.2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 

Units 

UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 

Qua! 

U 
U 

J 
J 

U 
U 
UJ 
UJ 
U 

U 
J 
U 
U 

U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Appendix A - Additional Groundwater Sampling 
CS-8/FS-21 Decision Document 

Location 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 
04MW0001 

CS-8 MW-2 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 

Sample ID 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04M WOOD 1-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 
04MW0001-02 

04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 

Date 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 

3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 

Depth 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 
60.1 

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

Type 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 

N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 

Matrix 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 

WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 

Test 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
E504 
E504 

C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 

Prep 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 

TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 

Analyte 
BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-1 ,2-DICHLOROETHYLENE 
CIS-1 ,3-DICHLOROPROPENE 
DIBROMOCHLOROMETHANE 
ETHYLBENZENE 
METHYL ETHYL KETONE (2-BUTANONE) 
METHYL ISOBUTYL KETONE (4-METHYL-2­
METHYLENE CHLORIDE 
STYRENE 
TERT-BUTYL METHYL ETHER 
TETRACHLOROETHYLENE(PCE) 
TOLUENE 
TRANS-1 ,2-DICHLOROETHENE 
TRANS-1 ,3-DICHLOROPROPENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE 
XYLENES, TOTAL 
1 ,2-DIBROMO-S-CHLOROPROPANE 
1,2-DIBROMOETHANE (EDB) 

ALUMINUM (TOTAL) 
ANTIMONY (TOTAL) 
ARSENIC (TOTAL) 
BARIUM (TOTAL) 
BERYLLIUM (TOTAL) 
CADMIUM (TOTAL) 
CALCIUM (TOTAL) 
CHROMIUM (TOTAL) 
COBALT (TOTAL) 
COPPER (TOTAL) 
IRON (TOTAL) 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

17.2 
ND 

0.35 
2590 

ND 
ND 
ND 
ND 

DL 
0.23 
0.19 
0.27 
0.16 
0.21 
0.16 
0.19 
0.19 
0.16 
0.18 
0.2 

0.14 
0.24 
0.18 
0.97 
0.81 
0.19 
0.17 
0.17 
0.35 
0.19 
0.18 
0.14 
0.16 
0.14 
0.2 

0.0045 
0.0047 

80.1 
1.9 
1.9 
0.3 
0.4 
0.4 

28.1 
1.2 
0.6 
0.8 

83.5 

RL 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
2 
1 
1 

1.7 
1 
1 
1 
1 
1 
1 

0.01 
0.01 

100 
5 
5 

20 
1 
1 

500 
5 
5 
5 

100 

Units
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 
UG/L
 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Qua! 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
J 
U 
J 

U 
U 
U 
U 
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Appendix A - Additional Groundwater Sampling 
CS-8/FS-21 Decision Document 

Location Sample ID Date Depth Type Matrix Test Prep Analyte Result DL RL Units Qua! 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C200.7 TOTAL LEAD (TOTAL) ND 1.1 2 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C200.7 TOTAL MAGNESIUM (TOTAL) 287 21.8 500 UG/L J 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C200.7 TOTAL MANGANESE (TOTAL) 34.1 0.3 10 UG/L 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C200.7 TOTAL NICKELJTOTAL) ND 1.9 20 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C200.7 TOTAL POTASSIUM (TOTAL) 1120 46.3 1500 UG/L J 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C200.7 TOTAL SELENIUM (TOTAL) ND 2.7 5 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C200.7 TOTAL SILVER (TOTAL) ND 0.59 10 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C200.7 TOTAL SODIUM (TOTAL) 18800 98.8 500 UG/L 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C200.7 TOTAL THALLIUM (TOTAL) ND 2.5 10 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C200.7 TOTAL VANADIUM (TOTAL) ND 1 10 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C200.7 TOTAL ZINC (TOTAL) ND 4.2 20 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG C245.2 TOTAL MERCURY (TOTAL) ND 0.025 0.2 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1,1,1-TRICHLOROETHANE ND 0.21 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1,1,2,2-TETRACHLOROETHANE ND 0.18 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1,1,2-TRICHLOROETHANE ND 0.23 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1,1-DICHLOROETHANE ND 0.19 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1,1-DICHLOROETHENE ND 0.21 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1 ,2,4-TRICHLOROBENZENE ND 0.31 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1 .2-DIBROMO-3-CHLOROPROPANE ND 0.37 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1,2-DIBROMOETHANE (EDB) ND 0.22 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1 ,2-DICHLOROBENZENE ND 0.26 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1,2-DICHLOROETHANE ND 0.18 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1 ,2-DICHLOROPROPANE ND 0.15 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1 ,3-DICHLOROBENZENE ND 0.24 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 1 ,4-DICHLOROBENZENE ND 0.2 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD 2-HEXANONE ND 0.87 5 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD ACETONE ND 0.82 5 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD BENZENE ND 0.19 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD BROMOCHLOROMETHANE ND 0.23 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD BROMODICHLOROMETHANE ND 0.19 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD BROMOFORM ND 0.27 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD BROMOMETHANE ND 0.16 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD CARBON DISULFIDE ND 0.21 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD CARBON TETRACHLORIDE ND 0.16 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD CHLOROBENZENE ND 0.19 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD CHLOROETHANE ND 0.19 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD CHLOROFORM ND 0.16 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD CHLOROMETHANE ND 0.18 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD CIS-1 ,2-DICHLOROETHYLENE ND 0.2 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD CIS-1 ,3-DICHLOROPROPENE ND 0.14 1 UG/L U 
04MW0002 04MW0002-03 3/10/99 60 N1 WG CVOL METHOD DIBROMOCHLOROMETHANE ND 0.24 1 UG/L U 
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Appendix A - Additional Groundwater Sampling 
CS-8/FS-21 Decision Document 

Location 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 

Sample ID 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 

Date 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 

Depth 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

Type 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
N1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 
FD1 

Matrix 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 

Test 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
E504 
E504 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C200.7 
C245.2 
CVOL 
CVOL 
CVOL 

Prep 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
METHOD 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 
METHOD 
METHOD 
METHOD 

Analyte 
ETHYLBENZENE 
METHYL ETHYL KETONE (^BUTANONE) 
METHYL ISOBUTYL KETONE (4-METHYL-2­
METHYLENE CHLORIDE 
STYRENE 
TERT-BUTYL METHYL ETHER 
TETRACHLOROETHYLENE1PCE) 
TOLUENE 
TRANS-1 ,2-DICHLOROETHENE 
TRANS-1 ,3-DICHLOROPROPENE 
TRICHLOROETHYLENE (TCE) 
VINYL CHLORIDE 
XYLENES, TOTAL 
1 .2-DIBROMO-3-CHLOROPROPANE 
1,2-DIBROMOETHANE (EDB) 
ALUMINUM (TOTAL) 
ANTIMONY (TOTAL) 
ARSENIC (TOTAL) 
BARIUM (TOTAL) 
BERYLLIUM (TOTAL) 
CADMIUM (TOTAL) 
CALCIUM (TOTAL) 
CHROMIUM (TOTAL) 
COBALT (TOTAL) 
COPPER (TOTAL) 
IRON (TOTAL) 
LEAD (TOTAL1 
MAGNESIUM (TOTAL) 
MANGANESE (TOTAL) 
NICKEL (TOTAL) 
POTASSIUM (TOTAL) 
SELENIUM (TOTAL) 
SILVER (TOTAL) 
SODIUM (TOTAL) 
THALLIUM (TOTAL) 
VANADIUM (TOTAL) 
ZINC (TOTAL) 
MERCURY (TOTAL) 
1,1,1 -TRICHLOROETHANE 
1 ,1 ,2,2-TETRACHLOROETHANE 
1,1,2-TRICHLOROETHANE 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

17.1 
ND 

0.62 
2620 

ND 
ND 
ND 
ND 
ND 

280 
35.2 

ND 
1180 

ND 
ND 
19000 

ND 
ND 

8.4 
ND 
ND 
ND 
ND 

DL 
0.18 
0.97 
0.81 
0.19 
0.17 
0.17 
0.18 
0.19 
0.18 
0.14 
0.16 
0.14 
0.2 

0.0045 
0.0047 

65.1 
1.9 
1.9 
0.3 
0.4 
0.4 

28.1 
2.01 
0.6 
0.8 

67.3 
1.1 

21.8 
0.3 
1.9 

46.3 
2.7 
1.9 

98.8 
2.5 

1 
1.9 

0.026 
0.21 
0.18 
0.23 

RL 
1 
5 
5 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.01 
0.01 
100 

5 
5 

20 
1 
1 

500 
5 
5 
5 

100 
2 

500 
10 
20 

1500 
5 

10 
500 

10 
10 
20 
0.2 

1 
1 
1 

Units 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Qual 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
J 

U 
U 
U 
U 
U 
J 

U 
J 
U 
U 

U 
U 
J 
U 
U 
U 
U 
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Appendix A - Additional Groundwater Sampling 
CS-8/FS-21 Decision Document 

Location 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 
04MW0002 

Sample ID 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
L04MW00.02-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 
04MW0002-03FD 

Date 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/'0/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 

Depth 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

L 60 
L 60 

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

Type
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 
FD1
 

Matrix 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 
WG 

Test 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
CVOL 
E504 
E504 

Prep 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 
METHOD
 

Analyte Result DL RL Units Qua! 
1,1-DICHLOROETHANE ND 0.19 1 UG/L U 
1,1-DICHLOROETHENE ND 0.21 1 UG/L U 
1 ,2,4-TRICHLOROBENZENE ND 0.31 1 UG/L U 
1 ,2-DIBROMO-S-CHLOROPROPANE ND 0.37 1 UG/L U 
1,2-DIBROMOETHANE (EDB^ ND 0.22 1 UG/L U 
1 ,2-DICHLOROBENZENE ND 0.26 1 UG/L U 
1,2-DICHLOROETHANE ND 0.18 1 UG/L U 
1 ,2-DICHLOROPROPANE ND 0.15 1 UG/L U 
1 ,3-DICHLOROBENZENE ND 0.24 1 UG/L U 
1 ,4-DICHLOROBENZENE ND 0.2 1 UG/L U 
2-HEXANONE ND 0.87 5 UG/L U 
ACETONE ND 0.82 5 UG/L U 
BENZENE ND 0.19 1 UG/L U 
BROMOCHLOROMETHANE ND 0.23 1 UG/L U 
BROMODICHLOROMETHANE ND 0.19 1 UG/L U 
BROMOFORM ND 0.27 1 UG/L U 
BROMOMETHANE ND 0.16 1 UG/L U 
CARBON DISULFIDE ND 0.21 1 UG/L U 
CARBON TETRACHLORIDE ND 0.16 1 UG/L U 
CHLOROBENZENE ND 0.19 1 UG/L U 
CHLOROETHANE ND 0.19 1 UG/L U 
CHLOROFORM ND 0.16 1 UG/L U 
CHLOROMETHANE ND 0.18 1 UG/L U 
CIS-1 ,2-DICHLOROETHYLENE ND 0.2 1 UG/L U 
CIS-1 ,3-DICHLOROPROPENE ND 0.14 1 UG/L U 
DIBROMOCHLOROMETHANE ND 0.24 1 UG/L U 
ETHYLBENZENE ND 0.18 1 UG/L U 
METHYL ETHYL KETONE (2-BUTANONE) ND 0.97 5 UG/L U 
METHYL ISOBUTYL KETONE (4-METHYL-2­ ND 0.81 5 UG/L U 
METHYLENE CHLORIDE ND 0.19 2 UG/L U 
STYRENE ND 0.17 1 UG/L U 
TERT-BUTYL METHYL ETHER ND 0.17 1 UG/L U 
TETRACHLOROETHYLENE(PCE) ND 0.18 1 UG/L U 
TOLUENE ND 0.19 1 UG/L U 
TRANS-1 ,2-DlCHLOROETHENE ND 0.18 1 UG/L U 
TRANS-1 ,3-DICHLOROPROPENE ND 0.14 1 UG/L U 
TRICHLOROETHYLENE (TCE) ND 0.16 1 UG/L U 
VINYL CHLORIDE ND 0.14 1 UG/L U 
XYLENES, TOTAL ND 0.2 1 UG/L U 
1 ,2-DIBROMO-S-CHLOROPROPANE ND 0.0045 0.01 UG/L U 
1,2-DIBROMOETHANE (EDB) ND 0.0047 0.01 UG/L U 
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Attachment A
 
CS-8/FS-21 Groundwaler Monitoring Results
 

.	 Location 

04BH0001 
04BHOOQ1 
04BH0001 
Q4BHQ001 
04BH0001 
04BH0001 
04BH0001 
04BH0001 
G4BH0001 ­
OdQHQQO.1 . . . 
04BHQG01. . 
04BH0001 
G4BH0001 
04BM0001 
04BH0001 
04BHQ001 
04 Bl 10001 
D4BHOG01 
04BH0001 
04BH0001 
04BH0001 
04BHOOO1 
04BH0001 
04BH0001 
04BH0001 
04BH0001 
04BK0001 
04BH0001 
04BH0001 
04BH0001 
04BH0001 
04BH0001 
0481-10001 
04BH0001 

{ 04BHOQD1 
04BHOQ01 

Date . 
i #14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 

. 12/14/sa 
12/14/99 . 
12/14/99 
12/14/99 
12/14/33 
12/14/93 
12/14/99 
12/14/99 
12/14/99 
12/1 4/9Q 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/09 
12/14/90 
12/14/99 
12/14/99 
12/14/99 

12/1488. 
12/14&9 

.	 . , . „ Analyte , ... .,>, . .. ., 

f,2-DffiROMO-3-CHLOROPROPANE 
1,2-DIBROMOETI IANE (ERD) 

ANTIMONY (TOTAL) 
ARSENIC^TOTAL) 

BERYLLIUM (TOTALJ 
CADMIUM (TOTAL) 

CHROMIUM (TOTAL) 
COPPER (TOTAL) 
NICKEL (TOTAL) 

S€LENIUM (TOTALj 
SILVER (TOTAL) . .  . 

ZINC (TOTAL) 
LEAD (TOTAL) 
LEAD (TOTAL) 

MERCURY (TOTAL) 
THALLIUMfJOTAL) 
THALLIUM (TOTAL) 

BENZOfBjFLUGRANTI IEHE 
BEh)ZO(K)FLUORANTHENE 

2.2'-OXYBJSCl-CI ILOROJPROPANE 
2.4,5-TRICMLOROPIIENOL 
2.4,6-TRICI ILOROPHENOL 

2,4-DICHLOROPHENOL 
2.4-DtMETHYLPMENOL 
2.4-DINITROPI IGNOL 

2.4-DINITROTOLUENE 
2.6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 

Z-METHYLNAPHTHALENE 
2-MEVHYLPMEMOL <O-CRESOL) 

2-MTROANII.INE 
2-NITROPHENOL 

a '̂-DICHLOROBErfZlDtNE 
3-NITROANfLtNE 

4.6-DJNITRO-2-METHYLPHENOL 

. Result, 

MD 
ND 
NO 
7.4 
ND 
ND 
ND 
ND 

.	 ND.. 
ND 
ND. 
29.6 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 

.. - DL, . . . RL 
0.0017 0.01 
0.0003 0.01 

4  6 60 
3.9 10 
07 5 
0.4 £ 

0.7 10 
2 25 

. 1.4 40 
3.6 5 
0.8 1P 
0.4 20 
6 15 
6 15 

0.1 0.2 
1.7 2 

. 1.7 2 
0;023 01 
0.023 0.1 
3.27 4.81 
2.02 19,2 
2.21 4.81 
2.6 4.81 
2.4 4.8I 
2.5 19.2 
1.92 4.81 
1.44 AA I 
2.79 4.01 
3.08 4.81 
2.90 4.81 
2.Q8 4:81 
1.84 19.2 
2.sn 4.B1 
2.80 4.81 
2.02 1Q.2 
2.e 19.2 

, UhilS 

r'aA. 
[ifl/L 

JIQ/L 

VtfL 
U3/L
pg'L 
|jq/L 

_t9'L 

i;g'L 
jg/L , 

l=»fl/.L
ng/L 
P9/L 
Hfl/L 
pg/L 
i«a/L 
MO/L
nn/L
un/L 

/l_ug ­
_UfJ l̂­

llfl/l. 
ra'L 
M9^L 

jg/L 
nn/i. 

-l̂ 1­
|ig/l. 

M3/I­
tij>/L 

_J!i!fl­
_i?fl/«­

LHi'l-
IJO/L 

_jif^L
IUJ/L 

Qualilier 
u 
u 
u 
J 
UJ 
UJ 
u 
u 

. UJ. 
u 
u 

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

u 
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CS-8/FS-21 Grounrtwater Monitoring Results 

iLocataa" 'Qale , • "~ Aoalyie . . HesiiU | EL .: } ̂  BL .;:• U0j£ . QUg!iO§Ll 
0<IBliOOCrt 12/14/96 . 4-UROMOPHENYL PI IENYL ETHER ND 2.21 4.S1 ,,t|/L 11 

— Q4BHQ601 — __42tt4/99-­ 4--CHU3RO-34iAET-llYLPIJENOI bid. 2.12 4.B.1 _^ig/L_ JU 
04BH0001 12/14/99 4-CHLOROANILINE ND 2.5 ' 4.81 j«]/L UJ . 
G4BII0001 
04BH0001 

12/14/99 
12/14/99 . 

4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL (P-CRESOL} 

ND 
ND 

1.64 
2.69 

4.61 
4.81 

H$j'L 
ug/L 

U 
u 

04BHQ001 12/14/99 4-NITROANiLINE ND 4.14 ^•0.2 Wffl­ u 
04BH0001 12/14/99 4-NITROPHENOL ND 4.04 19.2 |ĵ /L u 
Q4BH0001 12/14/99 ACENAPHTIIENE NO 2.12 4.81 IKJ/L u 
(MBHOQDI 12/14/99 ACENAPHTHYLENE ND 2.21 4.81 u 

• • ft/lRI-lftft CM uinr muui -"1 r) f^i-A fQO" IZf \**fif+y AKJTJ>ir? A/^P^MK r\l^ 1 1 U\rv»^i— I'lC NO 41 «O t f$A AI.D _tt \1 
'

.» 

1 .1 *• 

048H0001 12/14/99 8ENZO<A)ANTI IRAGENE ND 0.8R5 ­ 461 |JQ/L u 
04BH0001 12/14/99 BENZO(A)PYRENE - - - M3/L R 
04BH0001 15/14/99 BEN20(BJFLUORANTHENE ND 1.35 4J1 |J£jfl_ U 
046H0091 12/14/99 BENZO(G!H1I)PERYLENE ND 3.Q8 4.81 _VgfL U 
048110001 12/14/99 BENZO(K)FLUORANTI-IENE ND 1.25 4.81 U 
048H0001 
048H0001 

1:2/14/99 
12/14/99 

BENZYL 8UTYL PHTHALATE 
BIS(2-CHLOROETHOXYJ METHANE 

ND 
ND 

1.25 
3.17 

4.81 
4.81 

..liflft- U 
tl 

04BH0001 12/14/99 BlS<2-CHLOaOETHYL) ETHER ND 3.36 481 (jg/L u 
048HOOQ1 12/14/99 BfS(2-ETHYLI IEXYL) PHTHALATE ND 3.75 4.81 jjg/L u 
04BH0001 12>14«9 CHRYSEWE ND 1.06 4.81 ' |igfl_ u 
04QH0001 12/M/SD DI-N-BUTYL PtlTKALATE NO 1.&2 4.81 |.ft|/L u 
04BH0001 1&/14/S9 DI-N-OCTYLPHTI IALATE ND 3.17 4.81 |»q/l. u 
04BH0001 12/14/99 DIBGNZfA.NiAMTI IRACEWG ND 2.5 4.81 \IQ1L u 
04BH0001 
04BH0001 
04BHQ001 
04BH0001 

12/14/99 
12/14/99 
12M4/99 
12/14/99 

DI8ENZOFURAN 
DtETHYLPHTKJALATE 

DIMETHYL PVIT13ALATE 
FLUORANTIIENE 

ND 
ND 
ND 
ND 

1.92 
1.25 
1.&3 
1.44 

4.81 
4.81 
4.81 
4.81 

I-'Q"­
IIR/L
IJB/L 
jig/L 

u 
u 
u 
u 

04BH0001 T2/14/99 FLUORENE ND 1.64 4.81 H<]/L u 
04BM0001 12/14/99 HEXACHLOROBENZENE ND 2.02 4.B1 |K|/L. u 
04BHQOQ1 
04BHGQ01 

12/14/99 
12/14/99 

HEXACHLOROBUTADIENe 
HEXACHLOROCYCLOPENTADIEHE 

ND 
ND 

3.27 
106 

4.8 \ 
4.&1 

_L'S/L il 
u 

04BH0001 H2/14/S9 HE XACHLORO ETHANE ND 3.36 4.81 IK\H. u 
(MBH0001 12/14/93 §NDENO{1.2.3-C.D)PYRENE NO 2.6 4.81 |>;j/L u. 

I 04BH&001 
04BH0001 
04BH0001 

12/14/99 
112/14/99 
12/14/99 

tSOPHORONE 
N^MTROSODI-N-PROPYLAMtNE 

N-NITROSODIPHENYLAMINE 

ND 
ND 
ND 

2.8fl 
3.17 
1.S4 

4.B1 
4.61 
4.81 

jjgfl. 

-J'Q"­
I'flfl­

u 
(.1.1 
UJ 
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Attachment A
 
CS-flfFS-21 Grmwdwaler Monitoring Results
 

Location! . 
04DH0001 
04BHQOQ1 

04fiH09Q1 
048HC001 . 
04BH0001 
04BH0001 
CMBH0001 
04BHOOQt 
04BMODQ1 
04BH0001 
043H0001 
04BHC001 
040H0001 
O4BHOC01 
04BHGOQ1 
(MBHOQQ1 
04BIIOOQ1 
04BH0001 
04BH0001 
04BK0001 
04BK0001 
04BHOQG1 
04BH0001 
04BHOOG1 
04BH0001 
04BH0001 
04BHOC01 
04BHOOQ1 
04BHOQ01 
04BH0001 
04BHOC01 
04BH0001 
04BHQ001 
Q4BK0001 
04BHflOG1 
04BH0001 

~*Dale" • 
12/14/99 
12/14/99 
12/14/99 
12W/90 
12/14/99 
12/14/99 
12/14/99 
12/14/G9 
12/14/99 
12/14/99 
12H4/99 
12/14/99 
12/14/99 
12/11/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 . 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
1271 4/&S 
12/14/99 
12/14/99 
12/14/99 
12/14/99 
12/14/9D 
12/14/99 

„ ... . ..-. . ftrialyfie. .. . ..; 
MAPI-m-IALENE 
NITROQENZENE 

PENTACHLOROPHENOL 
PI-IENANTI IRENE 

PHEMOL 
PYRENE 

1,1,1-TRICMLOROETHANE 
1.1,2,2-TETRACHLOROETI IANE 

t . 1 ,2-TR ICWLORO ETHANE 
-	 1,1-DICHLOROETKWNE 

1J-DICKLOROETHENE 
1.2.4-TRICHLOROBENZENE 

1 .2-DIBROMO-3-CHLOROPROPANE 
t.2-DJBf?OMOETMANE (ED9> 

1 .2-DICMLOROBENZEWE 
1,2-DICHLOROETHAME 

1,2-DfCHLOROPROPANE 
1 ,3-DfCHLOROBeNZENIE 

• 1.4-DICHLORODENZENE 
2-HEXANONE 

ACETONE 
BENZEME 

BROMOCI ILOROMETUANE 
BROMODICI ILOROMETHANE 

BROMOFORM 
BROMOMETHANE 

CARBON DISULFIDE 
CAR BOM TETRACHLORIDE 

CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 

CHLOROMETHANE 
CI$-1.2-DICULOROETi fENE 

CIS-1,3-DICHtOROPROPENE 
DIBROMOCHLOROMETHANE 

ETHYLQ6NZENE 

...	 ResuR . 
ND 
Nl> 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
I>fD 
ND 
ND 
HD 
ND 
ND 
ND 
ND 
NO 
ND 
-

• ­
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
1.14 

• . DL ., . 
2.98 
3.17 
2.31 

1.64 
3.08 
1.83 
0.23 
0.32 
0.33 
0:29 
0.3 

0.31 
0.43 
0.2B 
0.24 
0.3 
0.31 
0.25 
0.26 

-
-

0.28 
0.3 

0,25 
0.2G 
0.2B 
0.29 
0.27 
0.25 
0.27 
0,29 
0.2B 
0.24 
0.32 
0.2fl 
0.21 

.. ,. RC .. . 
4.81 
4.81 
19.2. 
4.B1 . 
4.81 
4.81
 

1
 

1
 

1
 
1
 
1
 
I
 
1
 
1
 
1
 
1
 

1
 
1
 

1
 
-


-•
 

1
 
1
 
a 
1 
i 
i 
i 
i 
i 
1 
t 
1 
1 
1 
1 

TJn![sL, 

Uftrt­
ligfl. 
|ic,/L 
H^L 
miL 
V9>\: 

M9/L 

wfi-. 
jig/l. 
lig/L 
jjg/l. 
M L̂ 
lig/L 

jjg/L 
l'3/L 
pg/U 
M9/L 

_jicj/L 
uy/L 
M9/L 
miL 
HO/L 
l/g/l. 
P9/L
ua/L 
UO/L 

_U^L 
l!3/L 

uo/i­
lig/L 
|jg/L 

_US/L 

HQ?­
fiy/l. 

f'U'L 

..L«i>«­

Qualifier
 
u
 
u
 
u
 
u
 
u
 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
R 
fl 
u 
u 
u 
u 
u 
u 
u 
u 
u 
LI 

I! 
u 
11 
II 
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CS-S/FS-21 Grouflrfwafer Monitoring Results 

Location j Pate - . - . .  . •; .-• .-• Anatyte.,,... - ,v'.. '-. 
-04B31000T"" ̂ ~"1Z/r4/9lT "̂  "KfETfiYL ETJ lYLKETONE (2-BUTANONe) 
04BH0001 12/14/09 METHYL iSOBUTYL KETQNE 

-- 046Hoeei— — 12/tfl99— METHYL- J tU 1 -BUTYL-ETHER (MTBE) 
04BH0001 12/14/99 METIfYLENE CHLORIDE 
046HOQ01 12/14/99 STYRENE 
04BH0001 12/14/09 TETRACHLOROETHEKlEfPCE) 
04BH0001 12/14/99 TOLUENE 
(MBHCOOt t2/14/99 TRANS-1 ,2-DICHLOROETHENE 
04 Bl 10001 12/14/99 TRANS-l.a-OiCHLDROPROPEWE 
04BHOOQ1 12/1 4^99 TRICI ILOROETHENE(TCE) 

•— MBHOOOT"- •"TOT-OSS VINYL CHLORIDE 
04BH0001 f 2/1 4/99 XYLENES, TOTAL 

DL = cfetectfon limU 
RL = reporting Hmft 
ND - nondeleci 
pg/L **• mlerograms per liter 
U = concentralion of analyfe Fs below detectFon ffmlt . . 
j = esilmaled concentration 
UJ t= concenlratlon of analyte ts esfimaled to ba below delecHon limit 
R = rejected 

.Resutl 
-

ND 
ND 
MP. 
ND 
NO 
ND 
ND 
ND 
UO 
ND 
3.04 

_DL 

-
141„ 
0.45
 
0.28
 
0.26
 
0.22
 
0.29
 
0.24
 
0.44
 

... -0.35- ­
0.27
 
0.79
 

' RL, ^ 

-
5 
1 
2 
1 
1 
1 
1 
1 
-1 

1 
1 

-JJ nl£S-|— QoaBfiejr̂  

Î g/Ll 
__y<j/LU 

I«S/I4 
(jg/t. 

(jpA. 

MO'Lj 

l'9/l­
|J'l/Ll. 

— -jlfl/l: 
fiq/i-j 

JJf«/<­

R 
— : u — 
. . u 

u 
u 
u 
u 
u 
u 
u 
u 
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Attachment A 
CS-fl/FS-21 Groundwat&r Monitoring Results 

OxfdiilbTiTReductiDh" . /Specific " " .  " rSample Temperature Dissolved Oxygen  !PH Location -• Turbidity <NTU) Potential Conductance' Ralp—- fOpY— £ran{M t**\ iV "•I H V3WJ — - • 
- -i • • - . ; - ' . ­ •wn ~.~ .(HbVcmrr 

G4BH0001 12/14/99 11.48 0.41 7.90 155.70 124.00 6,18 

°C = degre8SLcenllgrad.e. 
mg7L = millfgrams per liter 
.NTU = nephelomelric turbidity units 
mV = raBlivblls 
pS/cm ~ mlcrosiemiens per centimeter 
SU = standard units 

Page 5 of S 



m A..jcf*..nt* •
 
CS-8/FS-21 Sample Information
 

Ground : • ••• .̂liojlhinĝ .̂ ̂ J&M&QQ -̂, 
• Surface Sample GmMndwater Codrdinate Coordinate 

Wpil Etevalion --— Elevation Elevation— 
Identification Date Sampled {ft msl) (ftms!} (ftmsO ../ .:: (feet) •;-;:; ".. .;,,., ;{feet) .,-, 

04BH0001 14-Dec-99 107:21 35.01 - 40.01 "50.21 237008.12 &62683.32 

Elevalfon is measured In feet mearr sea fevel (ft msl). 

|W5s106O7\R8po»1^eS-fl.FS-21 LetteASampt* DestrlpWtVlg t of 1 
2VI7KIO 

http:62683.32
http:237008.12


Mttachrnent C 

•-^^v
^ ^ 

rb> ̂ -J_
r^S>rv 

O 04BH0001/ 

\\.
\\\\ 

\\ II 

Lbgenp JACOBS ENGINEERING ; 

O Borehole CS-8 /FS-21 StucJy Areja 
Groundwater Sampling Loqat'on 

ScateinFeet Figure 11 



APPENDIX B
 

APPENDIX B
 
SUMMARY OF FIELD LABORATORY
 

ANALYTICAL DATA FOR TERRAPROBE BORIP> S
 

mmr\docs\cs8dd\text\cs8-fs21 FinalDD2.doc 49240 



PHASE I SUMP REMOVAL ACTION PROGRAM - MASSACHUSETTS MILITARY RESERVATION
 

Parameter
 

PI meter reading (ppm)
 
VOCs (ug/kg)
 
Toluene
 
Ethylbenzene
 
o-Xytene
 
m/p-Xylene
 
svocs (ug/kg)

Pest/PCBs (ug/kg)
 
Delta-BHC
 
Heptachlor epoxide
 
Inorganics (mg/kg)
 
Lead
 
Copper

Zinc
 
Arsenic
 
Chromium
 
TPH (mg/kg)
 

Site;
 
Matr;
 
Dpth:
 
ISIS:
 
Date:
 

CS-8/CD-1
 
SOIL
 
4
 
04TRX11XX4X1XF
 
28-FEB-92
 

1.3
 

ND
 
NO
 
ND
 
ND
 
ND
 

ND
 
ND
 

ND
 
ND
 
ND
 
ND
 
'NO
 
130
 

CS-8/CD-1
 
SOIL
 
8
 
04TRX11XX8X1XF
 
28-FEB-92
 

0.0
 

ND
 
ND
 
ND
 
ND
 
ND
 

ND
 
ND
 

ND
 
ND
 
ND
 
ND
 
ND
 
83
 

CS-8/CD-1
 
SOIL
 
12
 
04TRX11X12X1XF
 
28-FEB-92
 

0..0
 

ND
 
ND
 
ND
 
ND
 
ND
 

ND
 
ND
 

ND
 
ND
 
ND
 
ND
 
ND
 
84
 

CS-8/CD-1
 
SOIL
 
18
 
04TRX11X18X1XF
 
28-FEB-92
 

0.6
 

ND
 
ND
 
ND
 
ND
 
ND
 

ND
 
ND
 

ND
 
ND
 
ND
 
ND
 
ND
 
120
 

CS-8/CD-1 CS-8/CD-1 CS-8/CO-1 CS-8/CD-1
 
SOIL SOIL SOIL SOIL
 
24 4 8 8
 
04TRX11X24X1XF 04TRX12XX4X1XF 04TRX12XX8X1DF 04TRX12XX8X1XF
 
28-FEB-92 28-FEB-92 28-FEB-92 28-FEB-92
 

0.0 0.0 1.2 1.2
 

ND ND 130 ND
 
ND ND 190 ND
 
ND ND 67 ND
 
ND ND 250 ND
 
ND ND ND ND
 

ND ND 330 530
 
ND 140 1700 1800
 

ND ND ND ND
 
ND ND 270 ND
 
ND ND 380 ND
 
ND ND ND ND
 
ND ND ND ND
 
120 130 980 820
 



PHASE I SUMP REMOVAL ACTION PROGRAM - MASSACHUSETTS MILITARY RESERVATION 
Site: CS-8/CD-1 CS-8/CD-1 CS-8/CD-1 CS-8/CD-1 CS-8/CD-1 CS-8/CD-1 CS-8/CD-1 CS-8/CD-1 
Mate: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
Dpth: 12
ISIS: 04TRX12X12X1XF

 18
 04TRX12X18X1XF

 24
 04TRX12X24X1XF

 4
 04TRX13XX4X1XF

 8 
 04TRX13XX8X1DF

8
 04TRX13XX8X1XF

 12
 04TRX13X12X1XF

 18 
 04TRX13X18X1XF 

Parameter Date: 28-FE8-92 28-FEB-92 28-FEB-92 04-MAR-92 04-MAR-92 04-MAR-92 04-MAR-92 04-MAR-92 

PI meter reading (ppm)
VOCs (ug/kg) 
Toluene

 5.2

 ND

 1.9

 ND

 1.9

 ND

 0.0

 NO

 0.0

 NO

 0.0

 NO

 0.0

 NO

 0.0 

 NO 
Ethylbenzene
o-Xylene

 ND
 ND

 NO
 ND

 ND
 ND

 ND
 ND

 ND
 ND

 ND
 ND

 ND
 ND

 ND 
 ND 

m/p-Xylene
SVOCs (ug/kg)

 ND
 ND

 ND
 ND

 ND
 ND

 ND
 ND

 ND
 ND

 ND
 ND

 ND
 ND

 ND 
 ND 

Pest/PCBs (ug/kg) 
Delta-BHC 150 ND ND ND ND ND ND ND 
Heptachlor epoxide
Inorganics (mg/kg) 

 1300 ND ND ND ND ND ND ND 

Lead ND ND ND ND ND ND ND ND 
Copper ND ND ND ND ND ND ND ND 
Zinc ND ND ND ND ND ND ND ND 
Arsenic ND ND ND ND ND ND ND ND 
Chromium ND ND ND ND ND ND ND ND 
TPH (mg/kg) 83 120 40 170 330 320 290 410 



PHASE I SUMP REMOVAL ACTION PROGRAM - MASSACHUSETTS MILITARY RESERVATION
 

Parameter
 

PI meter reading (ppm)
 
VOCs (ug/kg)
 
Toluene
 
Ethylbenzene
 
o-Xylene

m/p-Xylene
 
svocs (ug/kg)
 
Pest/PCBs (ug/kg)
 
Delta-BHC
 
Heptachlor epoxide
 
Inorganics (mg/kg)
 
Lead
 
Copper
 
Zinc
 
Arsenic
 
Chromium
 
TPH (mg/kg)
 

Site: CS-8/CD-1
 
Hatr: SOIL
 
Dpth: 24
 
ISIS: 04TRX13X24X1XF
 
Date: 04-MAR-92
 

0.0
 

ND
 
ND
 
ND
 
ND
 
ND
 

ND
 
ND
 

ND
 
ND
 
ND
 
ND
 
ND
 
410
 

CS-8/CD-1
 
SOIL
 
4
 
04TRX14XX4X1XF
 
04-MAR-92
 

0.0
 

ND
 
ND
 
ND
 
6.1
 
ND
 

ND
 
ND
 

ND
 
ND
 
ND
 
ND
 
ND
 
180
 

CS-8/CD-1 CS-8/CD-1 CS-8/CD-1 CS-8/CD-1
 
SOIL SOIL SOIL SOIL
 
8 12 18 24
 
04TRX14XX8X1XF 04TRX14X12X1XF 04TRX14X18X1XF 04TRX14X24X1XF
 
04-MAR-92 04-MAR-92 04-MAR-92 04-MAR-92
 

0.0 2-9 0.0 0.0
 

ND ND ND ND
 
ND ND ND ND
 
ND ND ND ND
 
ND ND ND ND
 
ND ND ND ND
 

ND ND ND ND
 
ND ND ND ND
 

ND ND ND ND
 
ND ND ND ND
 
ND ND ND ND
 
ND ND ND ND
 
ND ND ND ND
 
160 120 210 410
 



APPENDIX C
 

APPENDIX C
 
UNDERGROUND STORAGE TANK REMOVAL DEI \\LS
 

mmrVlocsVs8dd\text\cs8-fs21 FinalDD2.doc 49240 



u March 5, 1996 
Reference #9509874 

Environmental Services. Inc. 

L 
Colonel Louis Volpe 
State Quartermaster 

k- The Commonwealth of Massachusetts 
Office of the State Quartermaster 
Camp Curtis Guild, Reading, Massachusetts 01867-1999 

Re: UST Removal Report 
L 5000 Gallon Gasoline Tank 

Office and Maintenance #22, Building #9002 
Outer Road 

L	 Camp Edwards, Massachusetts 02542 

Dear Colonel Volpe: 

On February 13, 1996, Simmons Environmental Services, Inc. (SIMMONS) 
observed the removal of a 6000 gallon gasoline underground storage tank 

L (UST) at the area designated as Office and Maintenance #22, Building #9002, 
Outer Road in Camp Edwards, Massachusetts. (See Site Plan). 

The UST removal, cleaning and disposal was conducted by personnel from 
ZECCO, INC. of Northboro, Massachusetts. Philip Motta, Assistant Chief Fire 

L Inspector for Otis Air Force Base was onsite for inspection of the UST and its 
removal. Stephan H. Landry, Hydrogeologist of SIMMONS, was onsite to 
observe the subsurface conditions, field screen the UST excavation soils for 

L headspace volatiles, and collect UST excavation floor soil samples for 
laboratory analyses. Mr. John Callan was onsite as the site Project Manager. 

•a 

-	 The UST was situated underneath a 10" thick concrete pad and connected to 
an adjacent fuel pump. The UST area was approximately 50' east of the 
OMS #22 building. There was no surficial staining observed on the concrete 

•" pavement or around the UST fill pipe. According to the ZECCO vacuum truck 
operator, prior to excavation, approximately 1600 gallons of gasoline product 

' was removed from the UST. The top of the UST was approximately 2.5' 
below grade. The UST was measured to be 8'1" in diameter and 13'8" in 

r	 length. Upon removal, the UST was noted to be in excellent condition with 
no evidence of holes, pitting or staining. According to Mr. Callan, the UST 
was approximately 6-7 years old. 

a	 ' 

* 375 Sim Screec 
,"" Salisbury. MA 01952 

|§_ Telephone 508-463-5669 
Fax 508-463-6679 



Office and Maintenance #22, Building #9002 
Outer Road 

Camp Edwards, Massachusetts 02542 

Int. 

There was no overt evidence of soil staining or odors from the UST 
excavation soils. As specified by Mr. Callan, representative soils from the 
excavation north end and south end bottoms and east sidewall were collected 
and field screened in accordance with the Massachusetts Department of 
Environmental Protection (MDEP) jar headspace methodology using a pre­
calibrated HNu Photoionization Detector (PID) model 101 (10.2 eV). The 
results of the headspace field screening is shown in the table below expressed 
in parts per million (ppm). Each of the soil samples showed less than 10 ppm 
headspace, the samples were then transported under a Chain of Custody to a 
state certified laboratory for analysis of volatile organic compounds (VOCs) 
by EPA Method 8240 with Ethylene Dibromide, Semi-volatile organic 
compounds (SVOCs) by EPA Method 8270, total petroleum compounds 
(TPHs) by EPA Method 8100 modified and total lead. The results of these 
analyses are also shown in the table below. 

"•«*•"".' •.'".." " ', ~'' r' -"t 

EOGAOTON^ ~ 
p^jKPID­
^^(ppm) 

 ;.; !-.;-'• ..TBHs.;;̂  
H ^finis/Ke^"? 

:̂ L?*QCs '":: 

::-;>(ug/KR) 

^SVOCs^ ­
'•'•­ (ue/Ke) ."'•-; 

vTbtaEIeadi 
• •" (mefEg^-­

North End 0 ND ND ND 5.2 
Bottom 

South End 2.2 ND ND ND 3.9 
Bottom 

East Wall 0 ND ND ND <2.6 
ND = Mo Detectable concentrations above laboratory method's detection Limit 

There were no exceedances of the MDEP's Reportable Concentrations as 
listed in 310 CMR 40.0000, the Massachusetts Contingency Plan (MCP), for 
the compounds analyzed. Therefore, no further actions are warranted. The 
analytical data and site diagram of the work to date are enclosed. If there 
are any questions, please call either of the undersigned at 508-463-6669. 

Very truly yours, 

^Lt-3-4' 

- .let. Stephan H. Landry 
Hydrogeologist 

William A. Simmons, LSP
 
Principal
 

. WAS:rac 



ravel 
•Existing Diesel 

"Underground Storage Tank 

Gas Pump •Pump Island 

•Diesel Pump 
Thick
 

Concrete Pad • Gravel •
 

5,000 Gallon Gasoline Soil Sample 
Underground Storage Tank Location 

(Removed 2/13/96) (Typical) 

f Monitoring < 
Well C 

f .Asphalt 
Pavement. 

Hr ca

C 

r 
1 Story Brick 

Office and Maintenance Building 
QMS #22, Bldg. #9002 

r 5,000 GALLON GASOLINE 
UNDERGROUND STORAGE TANK CLOSURE 

SOIL SAMPLING PLAN
 T 
& 

t FOR PROPERTY AT: 

QMS #22, BLDG. #9002
 
OUTER ROAD
 

CAMP EDWARDS, MA
 

PREPARED BY: 

SIMMONS ENVIRONMENTAL SERVICES, INC.
 
375 ELM STREET
 

SALISBURY, MA 01952
 
(508) 463-6669
 10' 20' 40' 

SCALE: 1"=20' PROJECT #: 9509874 DATE: FEBRUARY 13,1996 DRAFTED: SHL/AK 



.1	 Environmental 
Laboratories Corporation 

J
 
February 23, 1996
 

Mr. William Simmons
 
Simmons Environmental Services, Inc.
 
375 Elm St. Crossroads Plaza
 
Salisbury, MA 01952
 

RE Your project: 9509874 Mass Guard
 

Dear William:
 

111 Herrick Street, Merrimack, NH 03054 
TEL: (603) 424-2022 - FAX: (603) 429-8496 

Enclosed please find the results for the above-referenced
 
project, received on February 14, 1996. AMRO operates a Quality
 
Control Program which meets or exceeds EPA and state requirements.
 
A copy of the appropriate State Certificate is attached. No
 
quality control deviations were noted during the analyses asso­
ciated with this project. This project was assigned AMRO Project
 
Number 12257. If you have any questions regarding this project
 
in the future, please refer to this number.
 

Please be advised that any unused sample volume and sample
 
extracts will be stored for a period of thirty (30) days from this
 

J	 report date. After this time, AMRO will properly dispose of the 
remaining sample. If you require further analysis, or need the 
samples held for a longer period, please contact us immediately. 

This letter is an integral part of your data report.
 

Please do not hesitate to call if you have any questions.
 J 

Sincerely,
 

1 
Maria N. Borduz, Ch.E. 
President 1 Encl 

1 



A
 
AMRO Environmental Laboratory Report 

lient: Client Designation:
 
Simmons Environmental Services, Inc 9509874 Mass Guard
 
375 Elm St.
 
Crossroads Plaza
 
Salisbury, MA 01952
 

Attn: Mr. William Simmons
 

1amples Qty/Type: 3/Solid	 AMRO Designation: 12257
 
Date Sampled: 02/13/96
 
Date Rec'vd: 02/14/96
 J	 Date Complete: 02/22/96
 
COC #: 14071
 

1j	 J
 

j

Sample AMRO Test Results Units Date of Run EPA
 
Identity Identity Parameter Analysis by Method
 

SK UST, 12257-01 Total Solids 96.5 % 02/15/96 RR 2540G
 
-lEast Wall Digestion 02/16/96 TM 3050
 

Lead, Total 5.2 mg/Kg 02/22/96 TM 6010
 

SK UST, 12257-02 Total Solids 97.1 % 02/15/96 RR 2540G
 
[South End Digestion 02/16/96 TM 3050
 
-Bottom Lead, Total 3.9 mg/Kg 02/22/96 TM 6010
 

1SK UST, 12257-03 Total Solids 96.8 % 02/15/96 RR 2540G
 
JNorth End Digestion 02/16/96 TM 3050
 
Bottom Lead, Total <2.6 mg/Kg 02/22/96 TM 6010
 

1
 

Results are in dry weight.
 
All analyses performed in accordance with:
 'J USEPA Methods of Chemical Analysis for Water & Waste.
 

Standard Methods for the Examination of Water and Wastewater, 18th
 
Edition, 1992. and USEPA SW846 Manual, 3rd. ed.
 

The following standard abbreviations and conventions apply throughout
 
all sections:
 

< = 'Less than' followed by the detection limit.
 
I > = 'Greater than'
 

Certified by:
 
Maria N. Borduz, Ch.E.
 

Li
 



i
 

LABORATORY REPORT
 

Petroleum Hydrocarbons by Gas Chromatography
 n EPA Method 8100 (Modified)
 

in Client: "Pinviron^ental Services. Inc. 
Client I. P.: 9509874 Mass Guard 

SK UST. East Wall 
AMRO I. P.; 12257-01
 
Date sampled; 02/13/96 Date received: 02/14/96
 
Date prepared; 02/19/96 Date analyzed: 02/20/96
 
Sample Qty/Type: I/ Solid _
 

Test Results Reporting

Parameter (mg/kg) Limit (mg/kg)
 

13 Gasoline ND 51 
Kerosene ND 51 
Mineral Spirits ND 51 

[j Fuel Oil #2/Diesel ND 51 
Fuel Oil #4 ND 51
 
Fuel Oil #6 ND 100
 
Motor Oil/Hydraulic Oil ND 51
 

Gasoline results are provided for screening purposes only. The
 
recommended procedure for gasoline analysis is a modified EPA
 
8015 or 8240 (purge and trap) .
 
Solid Content = 96.5%. Results are in dry weight.
 
Comments :

D
 
ND Not Detected at or above the reporting limit.
 

LJ Analyzed By: JK Approved by
 
A,Nancy Stewart
 

"J 
3 * 

4 



.J LABORATORY REPORT
 

J
 
Petroleum Hydrocarbons by Gas Chromatography
 

EPA Method 8100 (Modified)
 

Client; sjmmr^ns Environmental Services. Inc.
 J Client I.D.i 9509874 Mass Guard
 
SK TTST. South End Bottom
 

AMRO I.P.: 12257-02
 
Date sampled: 02/13/96 Date received: 02/14/96
 
Date prepared: 02/19/96 Date analyzed; 02/20/96
 
Sample Oty/Type; l/Solid
 

Test Results Reporting
 
Parameter (mg/kg) Limit (mg/kg)
 

4] 

J Gasoline ND 50
 
Kerosene ND 50
 
Mineral Spirits ND 50
 
Fuel Oil #2/Diesel ND 50
 
Fuel Oil #4 ND 50
 
Fuel Oil #6 ND 99
 
Motor Oil/Hydraulic Oil ND 50
 

Gasoline results are provided for screening purposes only. The
 
recommended procedure for gasoline analysis is a modified EPA
 
8015 or 8240 (purge and trap) .
 
Solid Content = 97.1%. Results are in dry weight.
 
Comments :
 

J
 
ND = Not Detected at or above the reporting limit.
 

J Analyzed By: JK Approved by
 
Nancy Stewart
 



i 

'3 LABORATORY REPORT
 

Petroleum Hydrocarbons by Gas Chromatography
 
EPA Method 8100 (Modified)
 

Client: Simmons Environmental Services. Inc.
 
Client I.P.; 9509874 Mass Guard
 

SK UST. North End Bottom
 
AMRO I.P.; 12257-03
 
Date sampled; 02/13/96 Date received; 02/14/96
 

Sample Oty/Type: I/ Solid
 .
 
Test Results Reporting
 
Parameter (mg/kg) Limit (mg/kg)
 

Gasoline ND 50
 
Kerosene ND 50
 
Mineral Spirits ND 50
 
Fuel Oil #2 /Diesel ND 50
 
Fuel Oil #4 ND 50
 
Fuel Oil #6 ND 99
 
Motor Oil/Hydraulic Oil ND 50
 

Gasoline results are provided for screening purposes only. The
 
recommended procedure for gasoline analysis is a modified EPA
 
8015 or 8240 (purge and trap).
 
Solid Content = 96.8%. Results are in dry weight.
 
Comments:
 

ND = Not Detected at or above the reporting limit.
 

Analyzed By: JK Approved by
 
Nancy Stewart
 

1 



j
 

-j

-i
 

-j
 

LABORATORY REPORT
 

EPA Method 8240B
 
Volatile Organic Compounds
 

Client: Simmons Environmental Services. Inc.
 
Client I.D.: 9509874 Mass Guard
 

SK UST. East Wall
 
AMRO I.D.: 12257-01
 
Date sampled: 02/13/96 Date received: 0? /14/96
 
Date prepared: 02/15/96 Date analyzed: 02 /16/96
 
Sample Oty/Type: I/ Solid
 

Test Results Reporting

Parameter (ug/kg) Limit (ug/kg)
 

Chloromethane ND 67
 
Bromomethane ND 67
 
Vinyl Chloride ND 67
 
Chloroethane ND 67
 
Methylene Chloride ND 27
 
Acetone ND 130
 
Carbon Disulfide ND 27
 
1, 1-Dichloroethene ND 27
 
1 , 1-Dichloroethane ND 27
 
1 , 2-Dichloroethene (trans) ND 27
 
1,2-Dichloroethene (cis) ND 27
 
Chloroform ND 27
 
1 , 2-Dichloroethane ND 27
 
2-Butanone (MEK) ND 130
 
1,1, 1-Trichloroethane ND 27
 
Carbon Tetrachloride ND 27
 
Vinyl Acetate ND 130
 
Bromodichloromethane ND 27
 
1 , 2-Dichloropropane ND 27
 
cis-l, 3-Dichloropropene ND 27
 
Trichloroethene ND 27
 
D ibr omochloromethane ND 27
 
1,1,2 -Trichloroethane ND 27
 
Benzene ND 27
 
trans-1, 3-Dichloropropene ND 27
 
Bromoform ND 27
 
4-Methyl-2-Pentanone (MIBK) ND 130
 
2-Hexanone ND 130
 
Tetrachloroethene ND 27
 
1,1,2, 2-Tetrachloroethane ND 27
 
Toluene ND 27
 
Chlor obenz ene ND 27
 
Ethylbenzene ND 27
 
Styrene ND 27
 
Xylene (total) ND 27
 
Methyl-tert-butyl ether (MTBE) ND 27
 
1,2-Dibromoethane (EDB) ND 27
 

Solid Content = 96.5%. Results are in dry weiaht.
 
ND = Not Detected at or above the reporting limit
 

Analyzed By: SK Approved by ̂ L̂̂ ^̂  •&***/*>**­
Nancy Stewart
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LABORATORY REPORT
 

EPA Method 824aB
 
Volatile Organic Compounds
 

Client: Simmons Environmental Services, Inc.
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Client I.D.: 9509874 Mass Guard
 
SK UST. South End Bottom
 

AMRO I.D.: 12257-02
 
Date sampled: 02/13/96 Date
 
Date prepared: 02/15/96 Date
 
Sample Oty/Type: I/Solid
 

Test
 
Parameter
 

Chloromethane
 
Bromomethane
 
Vinyl Chloride
 
Chloroethane
 
Methylene Chloride
 
Acetone
 
Carbon Disulf ide
 
1, 1-Dichloroethene
 
1 , 1-Dichloroethane
 
1, 2-Dichloroethene (trans)
 
1,2-Dichloroethene (cis)
 
Chloroform
 
1 , 2-Dichloroethane
 
2-Butanone (MEK)
 
1,1, 1-Tr ichloroethane
 
Carbon Tetrachloride
 
Vinyl Acetate
 
Bromodichloromethane
 
1 , 2-Dichloropropane

cis-1, 3-Dichloropropene
 
Trichloroethene
 
Dibromochloromethane
 
1,1,2 -Tr ichloroethane
 
Benzene
 
trans-l, 3-Dichloropropene

Bromoform
 
4-Methyl-2-Pentanone (MIBK)
 
2-Hexanone
 
Tetrachloroethene
 
1,1,2, 2-Tetrachloroethane
 
Toluene
 
Chlorobenzene
 
Ethylbenzene
 
Styrene
 
Xylene (total)
 
Methyl-tert-butyl ether (MTBE)
 
1,2-Dibromoethane (EDB)
 

received: 02
 
analyzed: 02
 

Results
 
(ug/kg)
 

ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

/14/96
 
/16/96
 

Reporting
 
Limit (ug/kg)
 

65
 
65
 
65
 
65
 
26
 
130
 
26
 
26
 
26
 
26
 
26
 
26
 
26
 
130
 
26
 
26
 
130
 
26
 
26
 
26
 
26
 
26
 
26
 
26
 
26
 
26
 
130
 
130
 
26
 
26
 
26
 
26
 
26
 
26
 
26
 
26
 
26
 

Solid Content = 97.1%. Results are in dry weicrht.
 
ND = Not Detected at or above the reporting limit
 

Analyzed By: SK Approved by
 
Nancy Stewart
 



LABORATORY REPORT 

EPA Method 824OB 
Volatile Organic Compounds 

Client: Siwons Environmental Services, Inc.
 
Client I.D.: 9509874 Mass Guard
 

SK UST. North End Bottom
 
AMRO T.D. : 12257-03
 
Date sampled: 02/13/96 Date received: 02 /14/96
 
Date prepared: 02/15/96 Date analyzed: 02 /16/96
 
Sample Otv/TvtDe: 1 /Solid
 .
 

Test Results Reporting

Parameter (ug/kg) Limit (ug/kg)
 

u 

Chloromethane ND 66 
Bromomethane ND 66 
Vinyl Chloride ND 66 
Chloroethane ND 66 
Methylene Chloride ND 26 
Acetone ND 130 

r i Carbon Disulf ide ND 26 
1 , l-Dichloroethene ND 26 
1 , 1-D ichloroethane ND 26 
1,2-Dichloroethene (trans) ND 26 
1,2-Dichloroethene (cis) ND 26 
Chloroform ND 26
 
1 , 2-Dichloroethane ND 26
 
2-Butanone (MEK) ND 130
 
1,1, 1-Tr ichloroethane ND 26
 
Carbon Tetrachloride ND 26
 
Vinyl Acetate ND 130
 
Bromodichloromethane ND 26
 
1 , 2-Dichloropropane ND 26
 
cis-l, 3-Dichloropropene ND 26
 
Trichloroethene ND 26
 
D ibr omochl or omethane ND 26
 
1,1,2 -Tr ichloroethane ND 26
 
Benzene ND 26
 
trans-1, 3-Dichloropropene ND 26
 
Bromoform ND 26
 
4-Methyl-2-Pentanone (MIBK) ND 130
 
2-Hexanone ND 130
 
Tetrachloroethene ND 26
 
1,1,2,2 -Tetrachloroethane ND 26
 
Toluene ND 26
 
Chlorobenzene ND 26
 
Ethylbenzene ND 26
 
Styrene ND 26
 
Xylene (total) ND 26
 
Methyl-tert-butyl ether (MTBE) ND 26
 
1 , 2 -D ibr omoethane ( EDB) ND 26
 

Solid Content = 96.8%. Results are in dry weiaht.
 
ND = Not Detected at or above the reporting limit
 

j*
 

Analyzed By: SK Approved by Â**~<̂ ~<_ ~7tfec~*~6nx&­
Nancy Stewart 
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QC REPORT FOR AMRO PROJECT #12257
 

; „ VOLATILE OR6ANICS
 

lrJ 1,1-Dichloroethene 99% 
Trichloroethene 97% 

f -, Benzene 102% 
I J Toluene 99% 
' Chlorobenzene 97% 

F1
 
^ -j ANALYST: SK
 

n
 



LABORATORY REPORT
 

EPA Method 8270
 
Semivolatile Organic Compounds
 

Base/Neutral Extractables 
Page 1 of 2 

Client: Siimnons Env^-romnental Services

Client I.D.: 9509874 Mass Guard
 

SK UST. East Wall
 
AMRO I.D. : 12257-01
 
Date sampled: 02/13/96 Date
 
Date prepared: 02/15/96 Date
 
Sample Qtv/Tyrae: 1 /Solid
 

Test
 
Parameter
 

1, 3-Dichlorobenzene
 
1 , 4-Dichlorobenzene
 
Bis (2-Chloroethyl) Ether
 
Hexachloroethane
 
1 , 2-Dichlorobenzene
 
Bis (2-Chloroisopropyl) Ether
 
N-Nitroso-Di-n-Propylamine

Nitrobenzene
 
Hexachlorobutadiene
 
1,2, 4-Trichlorobenzene
 
Isophorone
 
Bis (2-Chloroethoxy) Methane
 
Hexachlorocyclopentadiene
 
2 -Chloronaphthalene
 
Dimethyl Phthalate
 
2 , 6-Dinitrotoluene
 
4 -Chloropheny 1-Pheny lether
 
2, 4-Dinitrotoluene
 
Diethylphthalate
 
N-Nitrosodiphenylamine
 
4-Bromophenylphenyl Ether
 
Hexachlorobenz ene
 
Di-n-Butylphthalate
 
Butylbenzylphthalate

Bis (2-Ethylhexyl) Phthalate
 
3, 3 ' -Dichlorobenzidine
 
Di-n-Octyl Phthalate
 
N-Nitrosodimethylamine
 
Pyrene
 
Benzo( a) Anthracene
 
Chrysene
 
Benzo (b) Fluor anthene
 
Benzo (k) Fluoranthene
 
Benzo (a) Pyrene
 

received:
 
analyzed:
 

Results
 
(mg/kg)
 

ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

,L Inc.
 

02/14/96
 
02/15/96
 

Reporting

Limit (mg/kg)
 

0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 

Continued next page... 
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LABORATORY REPORT
 

EPA Method 827O/Solid Sample
 
Semivolatile Organic Compounds
 
Base/Neutral Extractables
 

Page 2 of 2
 

•J
 
Client: mental Services, Incr,
 
Client I.D.; SK UST. East Wall
 
AMRO I.D.; 12257-01
 

Test Results
 
Parameter (mg/kg)
 r-I
 
Indeno ( 1 , 2 , 3 -c, d) Pyrene ND
 
Dibenzo (a, h) Anthracene ND
 
Benzo(g,h,i)Perylene ND
 
Naphthalene ND
 
Acenaphthylene ND
 
Acenaphthene ND
 
Fluorene ND
 
Phenanthrene ND
 
Anthracene ND
 
Fluor anthene ND
 
2 -Methylnaphthalene ND
 
Dibenzo fur an ND
 

Solid Content = 96.5%. Results are in dry weight.
 
ND = Not Detected at or above the reporting limit.
 

Analyzed By:. Approved by
 
.fa Nancy Stewart
 

Reporting
 
Limit (mg/kg)
 

0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.26
 
0.64
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 LABORATORY REPORT
 

 EPA Method 8270
 
 Semivolatile Organic Compounds
 
 Base/Neutral Extractables
 

Page 1 of 2
 

Client: Simmons Environmental Services , Inc.
 
Client I.D.s 9509874 Mass Guard
 

SK UST, South End Bottom
 
AMRO T.D.: 12257-02
 
Date sampled: 02/13/96 Date
 
Date prepared: 02/15/96 Date
 
Sample Oty/Type: I/Solid
 

Test
 
Parameter
 

1, 3-Dichlorobenzene
 
1, 4-Dichlorobenzene
 
Bis (2-Chloroethyl) Ether
 
Hexachloroethane
 
1 , 2-Dichlorobenzene
 
Bis (2-Chloroisopropyl) Ether

N-Nitroso-Di-n-Propylamine
 
Nitrobenzene
 
Hexachlorobutadiene
 
1,2, 4-Trichlorobenzene
 
Isophorone
 
Bis (2-Chloroethoxy) Methane
 
Hexachlorocyclopentadiene
 
2-Chloronaphthalene
 
Dimethyl Phthalate
 
2, 6-Dinitrotoluene
 
4-Chlorophenyl-Phenylether
 
2 , 4-Dinitrotoluene
 
Diethylphthalate
 
N-Nitrosodiphenylamine
 
4-Bromophenylphenyl Ether
 
Hexachlorobenzene
 
Di-n-Butylphthalate

Buty Ibenzy Iphtha 1 ate
 
Bis (2-Ethylhexyl) Phthalate
 
3,3' -Dichlorobenzidine
 
Di-n-Octyl Phthalate
 
N-Nitrosodimethylamine
 
Pyrene
 
Benzo (a) Anthracene
 
Chrysene
 
Benzo (b) Fluoranthene
 
Benzo (k) Fluoranthene
 
Benzo (a) Pyrene
 

received:
 
analyzed:
 

Results
 
(mg/kg)
 

ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

» ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

Continued next page...
 

02/14/96
 
02/15/96
 

Reporting
 
Limit (mg/kg)
 

0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
 
0.25
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LABORATORY REPORT
 

iJ
 EPA Method 8270/Solid Sample
 
Semivolatile Organic Compounds
 
Base/Neutral Extractables
 

Page 2 of 2
 

o
 Client: Simmons Environmental Services, Inc.
 
Client I.D.: SK UST, South End Bottom
 
AMRO I.P.; 12257-02
 

3 Test Results Reporting
 
Parameter (mg/kg) Limit (mg/kg)
 

Indeno ( 1 , 2 , 3 -c , d) Pyrene ND 0.25
 
Dibenzo( a , h) Anthracene ND 0.25
 
Benzo (g,h, i) Perylene ND 0.25
 
Naphthalene ND 0.25
 
Acenaphthylene ND 0.25
 
Acenaphthene ND 0.25
 
Fluor ene ND 0.25
 
Phenanthrene ND 0.25
 
Anthracene ND 0.25
 
Fluoranthene ND 0.25
 
2 -Methy Inaphthalene ND 0.25
 
Dibenzofuran ND 0.63
 

Solid Content = 97.1%. Results are in dry weight.
 
ND = Not Detected at or above the reporting limit.
 

Analyzed By: NM Approved by
 
Nancy Stewart
 

J
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LABORATORY REPORT
 

EPA Method 8270
 
Semivolatile Organic Compounds
 
Base/Neutral Extractables
 

Page 1 of 2
 

client: Simmons Environmental. Services . Inc.
 
Client I.D.: 9509874 Mass Guard
 

SK UST. North End Bottom
 
AMRO I.D. : 12257-03
 
Date sampled: 02/13/96 Date received: 02/14/96
 
Date prepared: 02/19/96 Date analyzed: 02/19/96
 
Sanrole Otv/Tvoe: 11 Solid
 

Test Results Reporting

Parameter (mg/kg) Limit (mg/kg)
 

1, 3-Dichlorobenzene ND 0.25
 
1, 4-Dichlorobenzene ND 0.25
 
Bis (2-Chloroethyl) Ether ND 0.25
 
Hexachloroethane ND 0.25
 
1 , 2-Dichlorobenzene ND 0.25
 
Bis(2-Chloroisopropyl) Ether ND 0.25
 
N-Nitroso-Di-n-Propylamine ND 0.25
 
Ni tr obenz ene ND 0.25
 
Hexachlorobutadiene ND 0.25
 
1,2, 4-Trichlorobenzene ND 0.25
 
Isophorone ND 0.25
 
Bis (2-Chloroethoxy) Methane ND 0.25
 ffl
 
Hexachlorocyclopentadiene ND 0.25
 
2 -Chi or onaphtha1 ene ND 0.25
 
Dimethyl Phthalate ND 0.25
 
2 , 6-Dinitrotoluene ND 0.25
 
4-Chlorophenyl-Phenylether ND 0.25
 
2, 4-Dinitrotoluene ND 0.25
 
Diethylphthalate ND 0.25
 
N-Nitrosodiphenylamine ND 0.25
 
4-Bromophenylphenyl Ether ND 0.25
 
Hexachlorobenzene ND 0.25
 
Di-n-Butylphthalate ND 0.25
 
Butylbenzylphthalate ND 0.25
 
Bis (2-Ethylhexyl) Phthalate ND 0.25
 
3,3' -Dichlor obenz idine ND 0.25
 
Di-n-Octyl Phthalate ND 0.25
 
N-Nitrosodimethylamine ND 0.25
 
Pyrene ND 0.25
 
Benzo( a) Anthracene ND 0.25
 
Chrysene ND 0.25
 
Benzo (b) Fluoranthene ND 0.25
 
Benzo (k) Fluoranthene ND 0.25
 
Benzo (a) Pyrene ND 0.25
 

Continued next page...
 



LABORATORY REPORT
 

EPA Method 8270/Solid Sample 
Semivolatile Organic Compounds 

Base/Neutral Extractables 
Page 2 of 2 

Client:	 Siwons Environmental Services. Inc.
 
Client I.D.; SK UST. North End Bottom
 
AMRO I.P.: 12257-03
 

Test Results Reporting
 
Parameter (mg/kg) Limit (mg/kg)
 

Indeno ( 1 , 2 , 3 -c, d) Pyr ene ND	 0.25
 
Dibenzo (a, h) Anthracene ND	 0.25
 
Benzo(g,h,i)Perylene	 ND 0.25
 
Naphthalene	 ND 0.25
 
Acenaphthylene	 ND 0.25
 
Acenaphthene	 ND 0.25
 
Fluor ene	 ND 0.25
 
Phenanthrene	 ND 0.25
 
Anthracene	 ND 0.25
 
Fluoranthene	 ND 0.25
 
2 -Methy Inaphthalene	 ND 0.25
 
Dibenz of uran	 ND 0.64
 

J	 Solid Content = 96.8%. Results are in dry weight.
 
ND = Not Detected at or above the reporting limit.
 

Analyzed By; NM Approved by
 
Nancy Stewart
 



.?rcft At* .3o*. 
111 Herrick Street 
Merrimack. N.H. 03054 
Office: 603-424-2022 Fax: 603-429 8496 CHAIN OF CUSTODY RECORD 

Pioj. No. Project Name Project Stale 
frf) 

Sampleis (Signature) Type 
Size, 
& No. of 
Containers 

Sfa. No. Time Comp Grab Station Location 

ir i 

Please print clearly, legibly and completely. Samples cannot be logged 

in and the turnaround time clock will not start until any ambiguities are 

resolved. 

1x
Rel by (Signature) Time 

Relinquished by (Signature) Date Time Received by (Signature) 

Relinquished by (Signature) Dale Time Received by (Signature) 

Remaps 

PRIORITY TURNAROUND TIME AUTHORIZATION 

Before submitting samples for expedited T.A.T., you must have requested in advance and 
received a coded T.A.T. AUTHORIZATION NUMBER. 

AUTHORIZATION NO. _T.A.T. authorized by: 

ax Send Results to: 
(j->\(JU()f\ 

tJed 
•SIIWHIlOWSENl/lHUIJrflENTAL SERVICES I 

3Z5BnStreat r 

Salisbury, MA 019.1? 
AMRO Project No. Remarks 

; 
Seal Inlacl? 

Date Time Received by (Signature) 
f1 

/kU Yes No N/A 
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t.m 

Certifies 

laboratory ID #: M_UHQ 12 

Amro Environmental tj 
/A. _. -n Herrick St. 

Merrimack, NH 03054 

for the Chemical Analysis of Potable and Non-Potable Water 

pursuant to 310 CMS 42.00 

Laboratory Expiration 
Director Nancy Stewart Date: 06/30/96 

This certificate supersedes all previous Massacht d to this laboratory. 
The laboratory is regulated by and shall be responsible for being in compliance with 
Massachusetts regulations at 310 CMR 42.00. 

This certificate is valid only when accompanied by the latest rintrri Certified Parameter List 

«.*, 
05 f««ry*Y/ fay tfig ^fff^ftfh j| fpffo n ?r. P 

Certification is no guarantee of the validity of the data. This certification is subject to 
unannounced laboratory inspections. 

01/01/95 
DireftUr, Division afiSnaironmentoi Analysis brad 
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Soil Analysis
 

SQM #34-98
 
E!dg. 5218 & OMS #22
 

Camp Edwards
 
Bourne, Massachusetts
 

sil ft r 

Office of the State Quartermaster 
50 Maple Streei 

Milford.MA0175~ 

By 

TMC Services, !-ic.
 
P O Sox 481
 

Belling/mm, MA 02019
 

March 6, 1998
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TMC Sen-ices. Inc. 

Posr Of'ri^e Box 4? • 
Beilmarum. MAC::'.0 

TEL. ( 5 C 5 1  J 6o-37~~ 
FAX i 5 C 5 1 J6c--rjpi 

March 6, 1998 

Mr. David Tessicini 
The Commonwealth of Massachusetts 
Military Division 
Office of the State Quartermaster 
50 Mapie Street 
Milford. MA 0175 7 

RE: SQM£ 45-98 
Removal of Two (2) Underground Storage Tanks & 
Soil Analysis 
Bldg. 5218 & OMSS 22 Camp Edwards 

Dear Mr Tessicini: 

The following information and enclosed documents have been prepared to 
satisfy the Underground Storage Tank (UST) Closure Assessment Report 
requirement listed in the project specifications. 

SCOPE OF WORK 

This project entailed the removal of USTs from the following locations: 

Building=5218 
Turpentine Road 
Camp Edwards 
Tank Size: 500 gallons 
Contents: 500 gallons No. 2 Fuel Oil 

QMS 22 
South Outer Road 
Camp Edwards 
Tank Size: 12,500 gallons 
Contents: 200 gallons Diesel Fuel 



TMC Services. Inc. 

NARRATIVE 

Building= 5218. Turpentine Road 
Tank removal was initiated on February 12. 1998. The tank was discovered 
approximately two feet below grade at the rear of the building on the south 
west comer. Tank contents were emptied into drums pending removal for 
disposal. Dry ice was placed in the emptied tank and allowed to sit. Under 
observation of the Fire Marshal from Otis Air National Guard, the tank was 
then extracted from the ground using a Backhoe Loader. Grab samples were 
then taken from all four walls of the tank grave and one from its base. A head 
space was performed on each of these sample points using a Thermal 
Environmental Photo lonization Detector (PDD) Model 580E [results are listed 
in Sampling Data Sheet]. Two additional samples were collected from each of 
these points. Fifteen grams of soil was collected for VPH in a ^OmL VOC vial 
with 15 grams of methanol. The second sample was placed in a wide mouth 
glass jar with Teflon lined screw cap for analysis of EPH [see laboratory' data]. 
Samples were collected using a stainless steel spoon from a point 
approximately 12" from the surface of the excavation. The sample spoon was 
cleaned between sample points. 

QMS 22. South Outer Road 
The tank was removed on February 12. 1998. The tank was located on the 
south side on the building. Two observation wells were located at the ends of 
the tank. Both wells were opened and examined. The wells did not contain 
ground water. The contents of the tank was emptied into drums. Dry ice was 
then added to the tank. The concrete apron above the tank was broken up and 
removed along with the fuel dispensing unit. The tank was then exposed using 
a track excavator. The emptied tank was then removed from the excavation 
under observation of the Fire Marshal from Otis Air National Guard. Grab 
samples were then taken from all four walls of the tank grave and one from its 
base. A head space was performed on each of these sample points using a 
Thermal Environmental Photo lonization Detector (PID) Model 580E [results 
are listed in Sampling Data Sheet]. Two additional samples were collected 
from each of these points. Fifteen grams of soil was collected for VPH in a 
40mL VOC vial with 15 grams of methanol. The second sample was placed in 
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TMC Services, Inc. 

a wide mouth glass jar with Teflon lined screw cap for analysis of EPH [see 
laboratory dam]. Samples were collected using a stainless steel spoon from a 
point approximately 12" from the surface of the excavation. The sample spoon 
was cleaned between sample points. 

The emptied and clean tanks were removed and disposed of in accordance with 
Massachusetts requirements at a State certified tank disposal yard [see tank 
disposal permit and cards]. The removed oil and diesel from the two tanks was 
transported to United Oil. Recovery Inc. Meriden. Connecticut, on February 19. 
1998 [see copies of Manifests] 

SUMMARY AND CONCLUSIONS 

i 

i 

I
l
I 

i
i
 

Building? 5218T Turpentine Road 
PID results from the base of the tank indicated residual impact of petroleum 
product. These results were not duplicated in the EPH/VPH analysis of the 
soils taken from the same point [Sample CEOS i. There were no other readings 
of petroleum contaminants from this tank grave. 

QMS 22. South Outer Road 
Tnere were no PED readings or indication of petroleum contamination during 
the removal of the tank at OMS =22. Petroleum contamination was not 
detected from samples taken from the tank grave at this site. 

Should you have any further questions, please contact me at 508-966-3737. 

Sincere 

TMQ Services. Inc. 

Matthew Clark 
d:-.wpdocs\rac98\sqml.wpd President 



SAMPLING DATA SHEET
 

roject Name: \J Date: Proje ftrV\ig
 

Weather Conditions:
 

Address:
 

Sample >*o Grab or Composite PID Results Comments 

O o.o
 
0? O.o
 

7 ' 20.0 iO c 
i' tal.ttf-1 /o o.o /O 

/3 

01 

/O 

-
' 07 

Sketch stock pile area and sample points. Note any outstanding features or information. 

Samplers Csrrificarion: I hear by certify that the above information :s true and accurate. 

•"7 

Name Innai Comcanv Date 
snscoc-nc 



ESS Laboratory 
Division ofTIriclsch Engineering, Inc. 

CERTIFICATE OF ANALYSIS 

PROJECT NARRATIVE 

CLIENT: TMC Services
 

CLIENT PROJECT ID: Camp Edwards
 

ESS PROJECT ID: 980408
 

Sample Receipt 
One liquid and ten solid samples were received on February 13, 1998 for the analyses 
specified on the enclosed Chain of Custody Record. 

Analytical Summary 
The project as described above has been analyzed in accordance with the ESS Quality 
Assurance Plan. This plan utilizes the following methodologies: US EPA SW-846, US 
EPA Methods for Chemical Analysis of Water and Wastes per 40 CFR Part 136, APHA 
Standard Methods for the Examination of Water and Wastewater, American Society for I 
Testing and Materials (ASTM), and other recognized methodologies. These analyses with 
these noted observations are in conforn:ance to the Quality Assurance Plan, 

I 
Volatile Organics Analysis 
Surrogate recoveries were outside of ±e recommended ranges for samples 980408-02. -05. 

I -07, -08 and -10 due to matrix interferences. 

• No other observations noted. 

This signed Certificate of Analysis is our approved release of your analytical results. Beginning 
with this Project Narrative, the entire report has been paginated. The Chain of Custody is the final I report page. This report should not be copied except in full without the approval of the laboratory'. 

I End of project narrative. 

I /98 
- Laurel Stoddard/Eric Baanante Date 
| Laboratory Manager/Operations Manager 



ESS Laboratory
 
Division ofTuieisch Engineering, Inc. 

CERTIFICATE OFANALTSIS 

EXTRACTABLE PETROLEUM HYDROCARBON (EPH) ANALYSIS 

Client: TMC Services ESS Project ID: 980408 

Client Project ID: Camp Edwards ESS Sample ID: 980408-06 

Client Sample ED: CE06 Date Extracted: 2/18/98 

Date Sampled: 2/13/98 Dilution Factor: Ix 

Date Analyzed: 2/23/98 Analyst: JAR 

EXTRACTABLE PETROLEUM HYDROCARBON (EPH) 

: ­: Parameter- '••":-'•• ":£Uv^? '-̂ p;'-<-R&UftS.-v=>:--  |;̂ ^v:;̂ Vi:« ;;:::WDltS-;::|;̂  :.:;:.::;|;:;:;P


n-Cq-n-C,8 Aliphatics ND | ̂  \m2-'^g
 
n-C.u-n-C:,6 Aliphatics ND i -y mg/Kg
 

C!n-C:: Aromatics* ND i -y mg/j^g |
 

* Excludes Target PAHs 

ND = Not Detected above Method Detection Limit (MDL) 

SURROGATE RECOVERIES 

Surrogate.- ..••:^>-^:t ••• ---^•• ••;• • i % Recovery ,k {;Advisory;:Rartge.:^::a ; 

Chloro-octadecane (COD) 89 40 - 140% 
Ortho-terphenyl (OTP) 97 40 - 140% 

Results reported on a dry weight basis. 

1S5 rrancss Avcr.us. Cr;r4ston. RI 02910-9975 Tel. : 401! 461 -"IS 1 Fax :401) 461-4486 
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ESS Laboratory 
Division ofTbiclsch Engineering, Inc. 

CERTIFICATE OF ANALYSIS 

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS 

'

§

 Client TMC Services

Client Project ID: Camp Edwards

 Client Sample ID: CE06
Date Sampled: 2/12/98

* . VPHRESULTS

^

9

 Essasaga 
Q-Cs-fl-C 

n-C,-n-C 
 n-C^-Q-C 

•fs&^Sfa^^i^^^^a^^&^^ii^^isf 
, Aliphatics* 

: Aliphaucs*" 

oAromau'cs 

 ESS Project ID: 980408 

 ESS Sample ID: 980408-06 

 Date Analyzed: 2/19/1998 ­
 Analyse ska 

• - * 

;î ŝ 5:.si>sPfesasJ{iisu«sŝ «ass î ^H«SlJi8S&«M;iiss8il*irffliî ls!̂ S: 
| ND 0.8 me/kg dry wgt 
| ND 0.8 rag/kg dry wgt 

| ND O.S me/kg dry wgt | * 

[FID •i-BromoHuorobenzene | 101 
[PID i-3rcmoiluorobenzsce 109 a 

1 TARGETED VPH ANALYTES 

SttIC^K"5^^*^«5'SW^V:tVl«Jtf̂ 'S>*«««SS:Ada^ l̂iiJî pî ss;iilliSfe *̂ *** ***.K5!*«.w*'.'J»AifrI\̂ i.>>x''''*'.̂ ^"-̂ ^**I-V':>*'£K*K5^ 

* * Excludes Benzene, Toluene and MTEE. 

i
 ** = Excludes Ethylbenzene, Xyienes (total), 1,2,4-TrimethyIbeazcne and Naphthalene.
 

1
 Surroeate Recoveries
 
fe«rre«stt!*lsl^^ *ŝ ?M^ î5^®Ste*î §^ ̂ l̂ ^pSi&EU^ î "
 

I Me±vl-tert-butvie:her
Benzene

I Toluene
Eto'ibenzsne
M &P Xvlene

I 0 Xvlene
Naohthalene
1 ,2,4-Tnmethvibenzeae

I
 
i
 

I14D 150 
 r­4D 150 

hID 150 
bJD 1 150 

>ID 150 

 1» ro iso 
hJD 150 
r̂o i iso 

80-120% 
80-120% || 

* 

M 

eiiiEP^Si 
ttg/kgdrywet "" 
ug/kgdrywgt 
ug/kg dry wgt _ 
ug/ke dry wgt "" 
ug/kgdrywgt 
ug/kgdrywgt 
ug/kgdrywgt 
Ug/kg drv wgt 

— 

1L­



ESS Laboratory
 
Division ofTlriclsch Engineering, Inc. 

CERTIFICATE OF ANALYSIS 

EXTRACTABLE PETROLEUM HYDROCARBON (EPH) ANALYSIS 

Client: TMC Services ESS Project ID: 980408 

Client Project ID: Camp Edwards ESS Sample ED: 980408-07 

Client Sample ID: CE07 Date Extracted: 2/18/98 

Date Sampled: 2/13/98 Dilution Factor: Ix 

Date Analyzed: 2/23/98 Analvst: JAR 

EXTRACTABLE PETROLEUM HYDROCARBON (EPH) 

•• ̂ L^m-^£&^:^£ - .,.:;:;,; -j j : Parameter:-:.-- -. :^^::>i;:;:^^.l^^Reaiits--€t:.^7' •
 
20 mg/Kg
 n-Co-n-C,8 Aliphatics | ND
 

n-C,9-n-C?6 Aliphatics ND | -fc mg/Kg
 
5 mg/Kg |
C,0-C:: Aromatics" ND ­

* Excludes Target PAHs 

ND = Not Detected above Method Detection Limit (MDL) 

SURROGATE RECOVERIES 

:' Surrogate- . ;%,-::.,:4-;/ ..-.: v;/:: .' »™^f" i % Recovery ::Advisory::Range::: -fa:::: 
Chloro-octadecane (COD) |84 40 - 140% 
Onho-terphenyl (OTP) |96 40 - 140% 

Results reported on a dry weight basis. 
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ESS Laboratory
 
Division ofTbicisch Engineering, Inc. 

CERTIFICATE OF ANALYSIS 

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS 

Client TMC Services ESS Project ID: 980408 

Client Project ID: Camp Edwards ESS Sample ID: 980408-07 

Client Sample ID: CE07 Date Analyzed: 2/19/1998 

Date Sampled 2/12/98 Analyst: ska 

VPH RESULTS 

^•'••"TM^Vji ••^^•*-^r^">>*^^^XTv::r*':'--^i'>^>< '̂-^^^^^^^^ ^'W^^tS^^Jifc^lTW^w^w^ M^M-M-w î̂ ^f £$f*i*x*;.y^M.*&: 

n-Cf-a-Cj Aliphancs* ND 0.9 mg/kg dry wgt 

n-Cg-n-C.i Aliphatics** ND 0.9 mz,'kg dry wgt 

Q-Cg-a-Cio Aromau'cs ND 0.9 mg/kg dry wgt 

* = Excludes Beazme, Toluene and MT3E. 
** ** Excludes Ethylbenzenc, Xylenes (total), 1 ,̂4-Trimethvlbcnzene and Naphthalene. 

Surrozate Recoveries 

FED 4-Bromouuorobcazcne 103 | 80-120% 
PID 4-3rcn!Oiluorobenzene 110 | 80-120% i 

TARGETED VPH ANALYTES 

$OBi£te&3i^awni 
Methvl-ten-burvie±er 

Benzene 

Toluene 

Ethvibenzeae 

M &P Xvleae 
0 Xvieae
 

Naomhalesc
 
1 .Z^-Trimci '̂lbenzene
 

EPpSBfcsiriitliiiE 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

180 
180 
180 
180 
180 
180 
180 
180 

^gMXSî -s?^ 
lig/kgdrywgt. 

Hg/kgdry wet 
Hg/kgdiywgL 

^le/kg dry wat 

Hg/kg dry wgt 

fiakg dry \vgt 
^ig/kgdry-wgt. 
^g/kg dry wgt 

I?5 7rzr.::: Aver.-e. C~r.s:-?r.. -U 02910-99~5 Tei. ;40n 461-7181 Fax :401) 461-4486 



ESS Laboratory
 
Division oflJjielsch Engineering, Inc.. 

CERTIFICATE OF ANALYSIS
 

EXTRACTABLE PETROLEUM HYDROCARBON (EPH) ANALYSIS 

Client: TMC Services ESS Project ID: 980408 

Clienr Projec: ED: Camp Edwards ESS Sample ED: 980408-08 

Client Sample ID: CEOS Date Extracted: 2/18/98 

Date Sampled: 2/13/98 Dilution Factor: Ix 

Date Analyzed: 2/23/98 Analyst: JAR 

EXTRACTABLE PETROLEUM HYDROCARBON (EPH) 

.Parameter ••'•••:• ' '-,.v- ..:; •- ./^l ;i;;;f:.Resuits.-.:̂  
n-Cq-n-C!S Aliphatics ND |-b | mg/Kg 

n-C,9-n-C-6 Aliphatics ND |-b j mg/Kg 
| mg/Kg C10-C22 Aromatics* ND 1 ­

* Excludes Target PAHs 

ND = Not Detected above Method Detection Limit (MDL) 

SURROGATE RECOVERIES 

Surrogate.. •••^•^M^;-^-^^-.̂ - - .|: %• Recovery v \tAdvisory Range': 
Chloro-octadecane (COD) 78 40 - 140% 
Onho-ierphenyl (OTP) 94 40 - 140% 

Results reponed on a dry weight basis. 

—..: 401 • 45 ' . -TOi -_,. j.;v j... • .o 
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ESS Laboratory
 

1 

1

i
 

Division ofThiekca Engineering, Inc. 

CERTIFICATE OF ANALYSIS 

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS 

Client TMC Services ESS Project ID: 980408 

Cliecl Project ID: Camp Edwards ESS Sample E): 980408-08 

Client Sample ID: CEOS Date Analyzed: 2/19/1998 

Date Sampled- 2/12/98 Analyst: skh 

1 VPH RESULTS 

I ;^^Kt^w^<r>x*YY'V>*<<4«<<<<'M>:* EteEiicsJfisgssssSss^s^^^^^ l££fet̂ !i£ 
n-Cj-a-Cj Alipiiancs* | ND 0.5 me/kg dry wgt. 

n-Cg-fl-C,2 Alipharics** | ND 0.5 mg/kg dry wgt. a
i 

I
1
I
1
I
 

n-C,-a-C,0 Aromadcs 1 ND 0.5 mg/kg dry wgt. 

* = Exciuaes Bazas. Toiueae and MTBE.
 
** = Excludes Ethyibenzene, Xylenes (total), 1,2,4-Trimethylbenzene and Naphthalene.
 

Surrogate Recoveries 

4-Bromoduorofaenzene 102 80-120% 
ID ^-Bromotluorobcnzrcc 109 80-120% 

TARGETED VPH ANAL YTES 

fifSfflsiafsffiS? 
Methvl-tert-butviether ND 104 ug/kg dry wgt 

Benzene ND 104 ug/kg drv wgt 

Toluene ND 104 ug/kg dry wgt. 

Ethvibenzene ND 104 ug/kg dry wgt. 

M &P Xylene ND 104 ug/kg dry wgt 

0 Xvlene ND 104 ug/kg dry wgt 

Nfaohthalene ND 104 Ug/kg dry wgt 
1 .2,4-Trimethvlbenzene ND 104 ug/kg dry wgt. 

rc j . -4or-46i-n.s i =-.\- 401:.461-44S6
 

http:rcj.-4or-46i-n.si


ESS Laboratory
 
Division ofTlridscb Engineering, Inc. 

CERTIFICATE OFAN.'LLTSIS 

EXTRACTABLE PETROLEUM HYDROCARBON (EPH) ANALYSIS 

Client: IMC Services ESS Project ID: 980408 

Client Project ID: Camp Edwards ESS Sample ID: 980408-09 

Client Sample ED: CE09 Date Extracted: 2/18/98 

Date Sampled: 2/13/98 Dilution Factor: Ix 

Date Analvzed: 2/23/98 Analvst: JAR 

EXTRACTABLE PETROLEUM HYDROCARBON (EPH) 

:  Parameter : ̂ ^ .̂.:-: :̂ ̂ ^^Sfesati$&$;?;- •;fe.^;A^fet^M'::|;^:i::M?^^t W^& :
n-Co-n-C,s Aliphatics ND | ­& | nng/Kg 
n-C,q-n-C-6 Aliphatics ND | -& mg.'js.g 

C!0-C:: Aromaiics* ND ! -& mg/Kg 

* Excludes Target PAHs 

ND = Not Detected above Mediod Deiec:ion Limit (MDL) 

SURROGATE RECOVERIES 

: Surrogate.. . .-.> t^..,-., ^;;..-.-: ••••••••. : |: SRecoverv • Advisory1 Ranse:- ^ : : • - :  . 
Chloro-octadecane (COD) 187 40 - 140% 
Ortho-cerphenyl (OTP) | 103 40 - 140% 

Results reported on a dry weight basis. 

17 



a.	 • 1 

1	 ESS Laboratory 
Division ofThickch Engineering, Inc.	 ^ 

CERTIFICATE OFANALTSIS	 J 
1 

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS	 J 

1 Client: TMC Services ESS Project ID: 980408 J 
Client Project ID: Camp Edwards ESS Sample ID: 980408-09 

8 Client Sample ID: CE09 Date Analyzed- 2/20/1998 / 
Date Sampled: 2/12/98 Analyst: skh •• 

* VPH RESULTS 

yyxw.'-vy •-.-.: ̂ .-^ î̂ *;i'̂ **:*"N*f^?^<''̂ < :̂̂ *^^<<\v-:'' *:•:•••• ̂ ••^ '̂•v '̂'W>'**^	 IJJjfJK-:*w-*^ ^•.•.<<<jx<-!«»>-<tjg*>r^<^-:^-'»?»x-^»;«)S:Xx<>ifr>jiy^:-ea^»>:vci^<<> 
v r'-J f'llrSiPi""-"-' "tl""wx'":'- •"—-••* -•*••-'•• • •.•.I.-.<..*.I.-.I.W.*M«.*-- .•--•-•--.v.-:^-.'-- -.-.- •.^^•.>*.>^- ..A% .̂.̂ .̂.i.fc......̂ ^c..-..........î -..A^^%M.< t̂-ftiBllI
 «*fe^3«S !J^BJ»î a^™»faĵ flSg^feSiB88g&iaBiIî  *	 n-C^a-C, Alipaatics* ND 0.6 mg/kg dry wgt J| 
n-<Vn-Ci2Alipharics*" ND 0.6 mg/kg dry wgt 

S•i a-Cy-a-Cjo Aromancs	 ND 0.6 mg/kg dry wgt j 
* = cxciuoes Benzene, Toluene and MTBE. 
** = Hxciudps EfhvibffrEcnc Xvicnn (total) 1 1 4-Tnwefhvlkm7«"! «"H >j«nhthiil<-nfl 

1 
Surrogate Recoveries 

Hfl It- ID J-Bromoiluorobenzene 102 80-120% • 
|(PID 4-2romoi2uorobenzene 1 1 J 80-120% 

TARGETED VPH ANALYTES 

• it- 'Ik -jj ¥•!•,• '*•'•• •J-;*-:̂  <:MhMHM« « « ̂ -X£« ;v« w-;% ̂ m:* •:•: * v:	 rtiivicivC-x̂ orTii; *• *\««:*Mi:iB««.:<­*#~^3<9Hfn^ '̂tt^$rr

I 

Mattytes^ îSiSSisssisssis lilIBisHiiJt3ii?i;;i ^SS;ir5Jf^**ff**- ^^?>^£ psssawsJaSiSssTOS^ 

Medi\-i-icr:-but\'ie'Jicr ND 115 ue/kz dry wgt 
Benzene ND 115 Hg/kg dry wgt 
Toluene ND 115 ug/kg dry wet 
Ethvibenzene ND 115 lie/kg dry wet 

I 
M ±P Xviene ND 115 ug/kg dry wgt 
0 Xviene ND 115 ug/kg dry wet 
Maohthalene ND 115 ug/kg dry wgt 
1 .2.4-Trimethvlbenzene ND 115 ug/kg dry wgt 

1°
 



ESS Laboratory
 
Division ofThiehch Engineering, Inc. 

CERTIFICATE Of ANALYSIS 

EXTRACTABLE PETROLEUM HYDROCARBON (EPH) ANALYSIS 

Client: TMC Services ESS Project ID: 980408 

Client Project ID: Camp Edwards ESS Sample ID: 980408-10 

Client Sample ID: CE10 Date Extracted: 2/18/98 

Date Sampled: 2/13/98 Dilution Factor: Ix 

Dare Analyzed: 2/23/98 Analvst: JAR 

EXTRACTABLE PETROLEUM HYDROCARBON (EPH) 

: Parameter:: •;•• : •?'•..••:••• "..;".*£'&<*$l i Results- :-?;;i;%v-4M^ r~;i<k«-j;x |:Uni£s;,̂ ^ ^v^ 
n-Co-n-C!8 Aliphatics ND | -i ] mg/Kg 

j mg/Kg n-C!9-n-C:.6 Aliphatics ND j -i 
C!0-C:: Aromatics* ND | -/ | mg/Kg 

* Excludes Target PAHs 

ND = Not Detected above Method Detection Limit (MDL) 

SURROGATE RECOVERIES 

Surrogate: •::; .|i; ::;f ;.- • . • • ^^'••y-f;^^l ; %. Recovery Advisory;: Range.:;;:: :: : . 
Chloro-ocudecane (COD) 85 40 - 140% 
Onho-terphenyl (DTP) 101 40 - 140% | 

Results reported on a dry weight basis. 

1 Qj. ̂  
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ESS Laboratory 
J1 

Division ofThielsch Engineering, Inc. 

J 
CERTIFICATE OF ANALYSIS 

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS 

^ Client TMC Services ESS Project ID: 980408 

Client Project ID: Camp Edwards ESS Sample ID: 980408-10 

^ Client Sample ID: CE10 Date Analyzed: 2/20/1998 — 

Date Sampled: 2/12/98 Analyst: skh 

A
* VPH RESULTS 

pviTiiiiVts.̂ g^P£p^sa^£^ pi.SttttSSgSgg;;EsrsnsJs ^ 

n-C<-n-C, Aliohatics* ND 0.6 m g/kgdrywgt 

n-C^n-C, ; Aliphatics** ND 0.6 m z/kgdrywgt j 

i n-Cj-n-C, oAromatics ND 0.6 m z/kg dry wgt 

* = Excludes Benzene, Toluene and MTBE.
 
** = Excludes Ethyibenzene, Xylenes (total), 1,2.4-TrimethyIbaizene and Naphthalene.
 

I 

1 
Surrogate Recoveries 

Sun^irtt^S^^^^^g»^iii^H^g<^ Sj£^&^§S£S^ rf 

FID 4-Bromofluorobenzene 103 80-120% 1 
PID 4-Bromofluorobenzene 112 80-120% 

I 

TARGETED VPH ANALYTES 

îal̂ iJiiiiaijligsii :*sIil;ESiii ifegI« :̂|®;ps?PSiî ^^ !̂B ŝpsl riMetcvl-terr-burv-ieihcr NC 125 jig/kgdrywgt 1 
Benzene NE 125 jig/kgdrywgt 

Toluene NE 125 u^/kzdrvwet 

1 Ethvlbenzene NC 125 iig/kgdrywgt 
M&PXvlene ND 125 (ig/kadrywgt 
0 Xvlene NE 125 fig/kg dry wgt ril1 Naphthalene NE 125 ug/kgdrywgt 
1 .2.4-Trimethvibenzene NE 125 ug/kgdrywgt 

1 

20 1 
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ESSLaboratory CHAIN OF CUSTODY , 
ofTbiclscb KnginL'cring,Inc. 

IMS IT.IIICCSAvenue. Cnii isi t in, III (12910-221 I 
Turn Time ESS-I.AB PROJECT ID .— 

T r l . ( - i l ) l ) - i 6 l - 7 l H I l;;ix( - i O I ) ' H i l Week*) 

•'". N.HHC—i— .. I'lDJCCl I'llljl-Lt N.1IIIC Analysis Kcqiiiretl 

KV\(l. ^E*J.L#L 

i niii.Kl Person Address 

Si.n , ,
'•'')


- . 4 7 ? 7
 

N
u
m

b
e

 
C

on

c 
'3 c o
UI'uuliasc Order * 

Cullcclidii1- SSI. A It 
Dale Sjni|ile lilciilidcaliuii 

S.ini|i|c * 'I hue 

i i»J y Ceo/ 
'a y.^,.40 X 

Y
 
Jl 

03 
'U­

T­

*<( 2//1 -S 

.iO "U 

/*­
7-, 

A c^/o 
11 id 

il.iincr Type: P Poly G Glass SSurile V-VOA Matrix: DW Drinking Water S Suli.l GW Ground Water -VCaUe water 

•i|> lnijcl: Yci N Coiiiiiicnti: 

..filer Icnip: 

Dale/Time Rcccivcil liy:: (Signature)(Sign D a l e i m e Rcinqtiisieil liy: Signature Date/1 line Received by: (Signature) Date/Tim 

1 

iuliin|iii>licil liy: (Signature) I>jic/Tiinc Rcccivci iy: (Signature) Dale/Time Rcliiii|inMicil liy: (Signature) c/ Time Rcccivcil liy: (Signature) Dale/Ti 

oo 

http:ay.^,.40
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APPLJCATiON and PERMIT 
for storage tank removaJ and transportation to approved tank disposal yard in accordance with the orovisians 
of M.G.L Chapter 148. Section 38A, 527 CMR 9.00, application is hereby made by: 

Commonwealth of Massachusetts, Office
 
Tank Owner Name (ptease orinti°f The State Quartermaster ^
 

50 Manic SL\ Milfoid, MA 01757 

SERVICES. INC. Co. or Individual IMC SERVICES. INC.
7m — 

PO BOX 481. BELLINGKAM MA 02019 Adtrttts PQ BOX 481. BELLINGHAM. MA 02019 
^^^^^ rmi ™"~^"^^^"™^^ ™ 

aoptvrjja Jar D*rmrt) Signature (tf applying tor pwmit) 

2 1FC1 Certified Other •2 1FCI Csnttfcd a LSP * Other 

Tank Location CAMP EDWARDS. QMS #22 -»SOUTH OUTER ROAD 
cty 

Taniibacny (gallons) 12.500 .Substance Last Stored DTF5FL FUEL 
•
 

Tank Dimerwoos (aiameter x length) _ESTIMATED (96* X "T
 

Remarks: 

Firm transpomno; waste UNTIED INDUSTRIAL SERVICES .State Lie. 

Hazardous wasta manifest* CTF0612982 _E.p.A. 3 CTDQ21816889 

Approved tank dispojal y»rd BROCXTON IRON .Tank yard # OOOJO_ 

Type of inert gas DRYICE/N2 Tar>k yard address 45 FUEGHT ST., BROCKTON. MA 02402 

FDID#_Jli21£ Permit* 

Date of expiration • ^ ' "• 

dale 2/1L/98 @ 8:00am ff9806Q3653 Dig Safe Tofl Free Teu NurrtDer • 800-322^844 

Signature ' Title o( O««ar orarmng permtt 

Aner removaiisi send Form FP-290FI signed By uocal Fire Deflt. to UST Regulatory Compliance Unit. One Aahfiunon Place. 
Room 131C. Boswn. MA 02106-1618. 

PP-JB2 9A6 



of Q "-•="•7 

tfa Siate "ine. ^A 
RECEIPT OF DISPOSAL OF UNDERGROUND STEEL STORAGE TANK 

(5QB) 536-1640 
BHlScn RAI IMC* ADDRESS OF APPROVED TANK YARD
 
45 FREIGHT STREET 

BROCKTON. MA 02402 

.Tank Yard Ledger 502 CMR 3.03 (4) Number APPROVED TANK YARD NO. OOG/Q_
 

• c tify under penalty of law I have personally examined the underground steel storage tank delivered to this 'approved tank yard" by firm, corporation or 
M. nin"f~/Tx (° S-^i^OvC^ n^/LC and accepted same in conformance with Massachusetts Fire Prevention Regulation 502 

£L 
3.00 Provisions for Approving Underground Steel Storage Tank dismantling yards. A valid permit was issued by LOCAL Head of Fire Department 

to transport this tank lathis yard, 

e and official title of apwoved tank yard owner or owners autfiorized tive: 

3-//J. 
"SIGNATURE 

^, cDATE SIGNED 

Trre signed receiot of disoosal must be returned to the local head of the fire department FDID# (_) ' f *S ^ pursuant to 502 CMR 3.: 

r<£ACH TANK MUST HAVE A RECEIPT OF DISPOSAL 

TANK DATA TANK REMOVED FROM 

Gallons 
O(J~ 

Previous Contents 7) )<2. r, 0 
i!(No. and Street) 

JL*. 
Diameter Length 

(City or Town) 

Date Received f f f £6 

Serial # (if available) 
Fire Department Permit # ft 

Tank I.D. # (Form FP-290) 

Owner/Operator to mail revised copy of Notification Form (FP290, or FP290R) to : UST Compliance, 
Office of the State Fire Marshal, P.O. Box 1025 State Road, Stow, MA 01775. 
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- DEPARTMENT OF ENVIRONMENTAL PROTECTION j 
Hazardous Waste MANIFEST PROGRAM ' 

print)
~9 Elm

 Ifam omanta taru*o on au» I li-aneni ivpawraari 
St.. Hartford, CT 06106-5127 !­

FOR STATE USE ONI 

UNIFORM HAZARDOUS	 requited Oy Feoorai law out 

rnunoa BySlate ia»WASTE MANIFES 
3.	 Generator s Name and Mailing Address 

5.	 Transporter 1 Company Name 
y . ;. r." •, rr ,r . ; i----;t T .1, 

7.	 Transporter 2 Company Name 

9.	 Designated Faciiily Name and Site Address 

$ 

1 11. US DOT Descnotion /Including Prooer Sloping Name. Hazard Class, and ID Numoer) 

1 

i 

l 

16 GENERATOR'S CERTIFICATION: I heretjy declare that me contents ol this consignment are tully and accurately 
prooer shipping name and areclassified, pacxed. marieo. ano labeled, and are inall resoects inproper cwditionJor transport^Byjiignway.^ , r ĵ .'\:| 

' according to applicaole international and national government regulations, and_all applicable sla/e.̂ s^ '̂̂ !;-̂ -/1''*,*--0.- -f&ff 'I?: +-&?:• "̂ ":.i 
-'•''"  ' ' ' '  ~ "  " ' 

i

If I am a'la'rge quamity generator.'! certify that l" have a program in place'to'reduce tnewlume and toxkaty of wastegeneratedtortje <}? .
 

•„ economical practicable and lhat I have selected .he practicable method oMrea.mem. storage, ortisoosa. ̂ "̂ .̂ .̂̂ .̂.̂ .̂̂ ^^^ 
•	 "d future tlveat to human health and the environment: OR.,f I am a small quantity generator,^have made a good laUh elfon l̂o m.nimize mywaste generation 

..•art IMP nest waste manaoement d lhat is availaoie 10 me and lhat I can allord. . ' •- ' . ' .• - -^ • •	 -'- •'•' ._• u_il­seiect the oest waste management  methomethodr • . Prmted(Typed Name 

i 17. Transooner 1 Acknowledgement ot Receipt o( Materials 

Printed/Typed Nanie 
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CLOSURE REPORT 

1.	 INTRODUCTION 

1.1	 DRAINAGE STRUCTURE REMOVAL PROGRAM 

Massachusetts Military Reservation (MMR) is listed on the U.S. Environmental Protection Agency 
(USEPA) National Priority List. Remedial studies and activities are currently being conducted at 
MMR in accordance with guidelines and procedures of the USEPA Superfund program and the 
National Contingency Plan (NCP). Two types of action can be initiated under the NCP: remedial 
actions and removal actions. Remedial actions are long-term, permanent remediation of 
hazardous waste sites. Removal actions are short-term actions to abate or eliminate the release 
of contamination. The drainage structure removal program is a removal action program. 

The National Guard Bureau (NGB) evaluated the drainage structures in a separate basewide 
program because of the similarity in operations and contaminants. The drainage structure 
removal program is based on the Phase I Sump Investigation Program conducted by ABB 
Environmental Services Inc. (ABB) and the Phase II Sump Investigation Program conducted by 
Metcalf and Eddy for the NGB. ABB characterized approximately 100 drainage structures. This 
characterization included sampling to identify potential contaminant sources. Also during this 
phase an additional'161 drainage structures were identified. Fifteen of these structures were 
characterized by Metcalf and Eddy as a high priority. 

•	 A total of 185 drainage structures are included in the program. One hundred sixty-five 
of these structures are funded for removal. Currently, Jacobs Engineering Group is 
under contract through the Air Force Center for Environmental Excellence for the 
following work under the drainage structure removal program. The scope of work 
includes: The removal or abandonment in place of approximately 165 existing 
drainage structures on the Massachusetts Military Reservation and the associated 
liquid and sediment contents. 

•	 Demolition of 12 existing vehicle maintenance slabs and foundations. 

•	 Testing soil, liquid, sludge and sediment for contamination. 

•	 Stockpiling and treatment or disposal of excavated drainage structure debris and 
surrounding soil. 

•	 Backfilling and restoring excavations as specified. 

•	 Preparing closure reports. 

The work Jacobs is performing on the drainage structure removal program is governed by the 
"Final Drainage Structure Removal Program Specifications", July 1995, prepared for 
Massachusetts Military Reservation by Metcalf and Eddy; and the approved Jacobs' Plans 
(Drainage Structure Removal Program Volume I - Quality Project Plan and Volume II - Remedial 
Action Work Plan, January 1996, prepared for Massachusetts Military Reservation). These 
documents detail the procedures utilized by Jacobs during the removal of drainage structures. 

. Ofe ANGB 
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1.2 CLEAN-UP LEVELS 

The clean-up levels for the drainage structure removal program (DSRP) are determined by the 
MMR specific soil target clean-up levels (STCLs) as developed by HAZWRAP and presented in 
their letter, "Soil Target Clean Up Levels," dated January 30, 1996. The STCLs are risk based 
standards. The depth utilized for the DSRP is the 2 to 15 foot depth. Additionally, the STCLs are 
divided into several sub-categories: inside the flightline, outside the flightline, and clean fill. The 
inside and outside the flightline STCLs are based upon future use as well as risk. These 
standards apply to the bottom, inlet, and outlet samples and are used to determine that the 
drainage structure removal is a clean closure. 

The clean fill STCLs apply to the paylimit sample. This data determines if the paylimit can be 
used for clean fill or requires treatment. The soil will be treated in the OABF if any of the 
contaminants tested are above the STCLs for clean fill. Additionally, if the soil fails the "twenty 
times" rule as defined in specification 01410, a paylimit sample will be analyzed for TCLP. If the 
soil passes the TCLP, it will be treated in the OABF. Any soil failing TCLP limits will be disposed 
off-site at a RCRA-regulated facility. 

1.3 DRAINAGE STRUCTURE DESCRIPTION AND LOCATION 

Drainage structure 04CDXX1 was located outside the flightline to the west of Building OMS-22, 
which is located in the Army National Guard Motor Pool area off of South Truck Rd. The drainage 
structure was a Cesspool (See Figure 1). It was not visible at the ground surface and had a depth 
of 10 feet. The survey coordinates are 237,242.3 North and 862,799.2 East. 

The drainage structure had no cover. The structure walls were constructed of concrete barrel 
block with an open dirt bottom. The walls had collapsed. An 4-inch ceramic inlet pipe was 
observed with this structure. There was no outlet pipe present. 

1.4 PREVIOUS INVESTIGATION HISTORY 

1.4.1 BUILDING OMS-22 (Cesspool) 

The area of Building OMS-22 is located in the Army National Guard Motor Pool. This structure 
was not investigated at the time of the Phase I or Phase II Investigations. 

2. LIQUID REMOVAL AND DISPOSAL 

No liquid was removed from this structure. 

3. SEDIMENT/SLUDGE REMOVAL AND DISPOSAL 

No sediment/sludge was removed from this structure. The structure was filled with soil which was 
removed with paylimit. 

. Otis ANGB 
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4. DRAINAGE STRUCTURE REMOVAL AND DISPOSAL 

4.1 PROCEDURES USED TO REMOVE PAYUMIT 

4.1.1 EXCAVATION 

On April 11-12, 1996, a backhoe was used to excavate and remove the drainage structure 
(Cesspool) and paylimit soils. The soil was removed and directly loaded onto dump trucks. 
Before excavation began, it was noticed that this structure was partially collapsed. Approximately 
40 cubic yards of soil and debris were excavated. Final excavation size was approximately 21 
feet long by 15 feet wide by 13 feet deep. Discoloration was present throughout the excavation as 
well as a strong fuel odor. These areas of discoloration were removed with the paylimit. 
Approximately 12 linear feet of 4-inch ceramic pipe were removed from the inlet during the 
excavation. Pipe remaining in the ground was capped with concrete. No outlet pipe was present. 

Excavated soil was stored by structure in the CSA. Structure closure was observed by ABB 
Environmental, the Title II subcontractor to IRP. Photos are located in the photo log of the master 
copy of this document in the IRP office. 

4.1.2 FIELD SCREENING 

Field screening for volatile organic compounds and dust was conducted throughout the 
excavation activities. PID results were non-detect in the breathing zone. Mini-RAM results were 
also non-detect in the breathing zone. Headspace PID readings were also taken at the inlet, 
outlet, and bottom. The headspace readings were used as an initial determination of 
contamination. The headspace readings were 1.0 ppm for the bottom, 2.2 ppm for the inlet, and 
1.2 ppm for the outlet sample locations. 

4.1.3 BACKFILL 

The backfill used for this excavation came from an on-base source, either the former Landfill 1 
common borrow pit located on Turpentine Road or paylimit soils from drainage structures with 
analytical results below the clean fill STCLs. Approximately 60 cubic yards of soil were used to 
backfill the excavation. 

4.1.4 FINAL RESTORATION 

A gravel parking area was impacted by the excavation and the area was regraded in the spring. 

4.2 ANALYTICAL RESULTS 

The on-site and off-site laboratories analyzed the samples according to the Quality Assurance 
Plan and the laboratory specification (Section 01410 of the Specifications). All data was validated 
in accordance with HAZWRAP and DOE guidelines. The samples were analyzed for the volatile 
compounds utilizing EPA method 8010/8020 and EDB, the semivolatile compounds utilized EPA 
method 8270, pesticides and PCBs by EPA method 8080, metals by EPA method series 6000 
and 7000, and TPH by EPA method 8015 modified as diesel and gasoline. The off-site laboratory 
has established analyte detection levels which are below the method required quantitation levels. 

Otis ANGB 
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The concentrations reported for those analytes detected below the laboratory quantitation limits 
are estimated and are noted as such in the following tables. 

A sample was collected from the bottom, inlet, and outlet sample locations. The outlet sample 
was collected from the sidewall opposite the inlet sample because no outlet pipe was present. 
These samples were analyzed in the on-site laboratory as part of our field screening program. 
When the on-site laboratory results demonstrated the excavation was clean, samples were sent to 
the off-site laboratory for confirmation. The off-site analytical detection results for the bottom, 
inlet, and outlet sample locations are summarized in Tables 4-1 through 4-3, respectively. The 
complete on-site and off-site analytical data are in Appendix A and B, respectively. None of the 
compounds detected in the bottom, inlet, and outlet samples exceeded the STCLs; therefore, 
structure 04CDXX1 is a clean closure. 

Table 4-1 - Bottom Sample 04CDXX1SOBTOF1 

Analyte Result Estimated Exceeds Limits STCL Outside1 

Quantitation 
TPH as Diesel 61 mg/kg 500 mg/kg 
1 ,4-Dichlorobenzene 3.5 ug/kg 26700 ug/kg 
Aluminum 2320 mg/kg 54900 mg/kg 
Arsenic 1.7 mg/kg 3.6 mg/kg 
Barium 11.9 mg/kg 3800 mg/kg 
Beryllium 0.14 mg/kg 1 mg/kg 
Calcium 354 mg/kg 
Chromium 6.5 mg/kg 274 mg/kg 
Cobalt 1.5 mg/kg 
Copper 20.0 mg/kg 
Iron 3370 mg/kg 
Lead 19.4 mg/kg 300 mg/kg 
Magnesium 61 9 mg/kg 
Manganese 30.4 mg/kg 274 mg/kg 
Nickel 1.7 mg/kg 1 1 00 mg/kg 
Potassium 424 mg/kg 
Sodium 80.4 mg/kg 
Vanadium 6.5 mg/kg 384 mg/kg 
Zinc 8.7 mg/kg 1 0000 mg/kg 
bis(2-Ethylhexyl) phthalate 100 ug/kg YES 45700 ug/kg 
Butyl benzyl phthalate 41 ug/kg YES 11 000000 ug/kg 
Fluoranthene 46 ug/kg YES 2200000 ug/kg 
Phenanthrene 48 ug/kg YES 2200000 ug/kg 
Pyrene 50 ug/kg YES 1650000 ug/kg 

STCL is .used when the drainage structure was located outside the flightline. 
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Table 4-2 - Inlet Sample

Analyte 

TPH as Diesel 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
bis(2-Ethylhexyl) phthalate 
Butyl benzyl phthalate 

 04CDXX1SOINOF1 

Result Estimated 
Quantitation 

24 mg/kg 
2420 mg/kg 
1.9 mg/kg 
7.7 mg/kg 
0.15 mg/kg
 
285 mg/kg
 
4.1 mg/kg 
1 .2 mg/kg 
8.8 mg/kg
 
4080 mg/kg
 
6.9 mg/kg
 
506 mg/kg
 
32.8 mg/kg 
1.6 mg/kg
 
334 mg/kg
 
85.2 mg/kg 
7.8 mg/kg 
8.9 mg/kg 
40 ug/kg YES 
43 ug/kg YES 

Exceeds Limits STCL Outside1 

500 mg/kg 
54900 mg/kg 
3.6 mg/kg 
3800 mg/kg 
1 mg/kg 

274 mg/kg 

300 mg/kg 

274 mg/kg 
1100 mg/kg 

384 mg/kg 
10000 mg/kg 
45700 ug/kg 
11 000000 ug/kg 

STCL is used when the drainage structure was located outside the flightline. 

Table 4-3 - Outlet Sample

Analyte 

TPH as Diesel 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 

 04CDXX1SOOUOF1 

Result Estimated 
Quantitation 

55 mg/kg 
3010 mg/kg 
2.5 mg/kg 
7.4 mg/kg 
0.16 mg/kg
 
329 mg/kg
 
3.4 mg/kg 
1.1 mg/kg 
17. 4 mg/kg
 
4930 mg/kg
 
7.7 mg/kg
 
549 mg/kg
 
32.8 mg/kg
 
416 mg/kg
 
81.7 mg/kg 
8.4 mg/kg 
8.9 mg/kg 

Exceeds Limits STCL Outside' 

500 mg/kg 
54900 mg/kg 
3.6 mg/kg 
3800 mg/kg 
1 mg/kg 

274 mg/kg 

300 mg/kg 

274 mg/kg 

384 mg/kg 
10000 mg/kg 

1 STCL is used when the drainage structure was located outside the flightline. 

Ofe XWGB 
Drainage Structure Removal Program 



Closure Report 
Drainage Structure 04CDXX1 

4.3 ANALYTICAL QA 

The analytical data were validated in accordance with DOE7HWP - 65/R1: "Requirements for 
Quality Control of Analytical Data." The validation was a Level C DQO validation and found the 
data to be-usable. Samples were collected from the sidewalls and bottom of the excavation for 
analysis by an on-site laboratory. This laboratory used gas chromatography and immunoassay 
techniques for the organic analyses and x-ray fluorescence (XRF) for inorganic analysis. There is 
good agreement between the on-site and off-site analytical data, with the exception of barium 
results. The barium concentrations reported by the on-site laboratory are approximately 20 to 40 
times the corresponding off-site data. This is caused by differences in analytical methodology. 
The sample digestion process in the analytical method specified for the off-site laboratory is 
designed to extract the contaminants from soil matrix samples, not to enable a total soil 
composition analysis. The XRF technique, however, is non-selective and will detect all barium in 
a sample, both from contamination and soil composition. 

The paylimit and bottom samples were analyzed at a secondary dilution for pesticides/PCBs. 
There is no impact on data usability for these samples as no compound method detection limits 
were raised above the applicable STCLs. 

Low levels of metallic analytes were detected in the preparation blanks associated with the 
samples from this structure. For this reason, sodium is considered an artifact in the bottom, inlet, 
and outlet samples and potassium is considered an artifact in the paylimit sample. As neither 
element has an applicable STCL, these qualifications have no impact on the overall usability of 
the data. All other analytes detected in blanks have no effect on the data. 

4.4 SOIL FINAL DISPOSITION 

The analytical results for the paylimit from this drainage structure were reviewed and are 
summarized in Table 4-4. The STCL was exceeded for copper. Based on these results the 
paylimit soils will be treated in the OABF. 

Otis ANGB 
Drainage Structure Removal Program 



Closure Report 
Drainage Structure 04CDXX1 

Table 4-4 - Paylimit Sample 04CDXX1SOPLOF1 

Analyte Result Estimated Exceeds STCL Clean TCLP 20X Rule 
Quantitation Limits Limit 

TPH as Diesel 160 mg/kg 500 mg/kg 
1 ,4-Dichlo"robenzene 10ug/kg 9370 ug/kg 7.5 mg/L 150000 ug/kg 
Aluminum 1030 mg/kg 26400 mg/kg 
Arsenic 0.85 mg/kg 3.6 mg/kg 5mg/L 1 00 mg/kg 
Barium 6.9 mg/kg 3800 mg/kg 100 mg/L 2000 mg/kg 
Calcium 261 mg/kg 
Chromium 1.5 mg/kg 6.8 mg/kg 5 mg/L 1 00 mg/kg 
Copper 23.6 mg/kg YES 19.3 mg/kg 
Iron 1550 mg/kg 
Lead 11.0 mg/kg 15.8 mg/kg 5 mg/L 100 mg/kg 
Magnesium 168 mg/kg 
Manganese 17.3 mg/kg 274 mg/kg 
Potassium 195 mg/kg 
Selenium 0.72 mg/kg 7.8 mg/kg 1 mg/L 20 mg/kg 
Vanadium 2.5 mg/kg 15.2 mg/kg 
Zinc 4.4 mg/kg 16 mg/kg 
Benzo(b)fluoranthene 38 ug/kg YES 5000 ug/kg 
Benzo(k)fluoranthene 1 5 ug/kg YES 5000 ug/kg 
bis(2-Ethylhexyl) phthalate 220 ug/kg YES 812 ug/kg 
Butyl benzyl phthalate 55 ug/kg YES 99300 ug/kg 
Fluoranthene 41 ug/kg YES 7810 ug/kg 
Pyrene 38 ug/kg YES 4690 ug/kg 

4.5 DEBRIS FINAL DISPOSITION 

The debris from this structure was decontaminated. It will be sorted into suitable and non-suitable 
debris. The suitable debris will be used for aggregate in the OABF. The unsuitable debris will be 
sent to a construction debris landfill. 

5. APPENDICES 

A. ON-SITE ANALYTICAL DATA 
B. OFF-SITE ANALYTICAL DATA 
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APPENDIX A 

ON-SITE ANALYTICAL DATA 
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OTIS AIR NATIONAL GUARD BASE Tage Mo. 1 
ON-SITE FIELD SCREENING 

SOIL SAMPLE RESULTS 

Analyzed: 04/12/96 UNITS: PPM 
. .. _. .... . 

Analy te 04CDXX1SOBTON1 04CDXX1SOIMOH1 04CDXX1SOIHOH1R 04CDJCX1SOOUOH1 

DDT 0 .200 U 0 .200 U 0 . 2 0 0 U 0 . 2 0 0 U 

PAH 1.000 U 1.000 U l . O O O U 1.000 U 

PCB 0. 130 U 0 .130U 0 .130U 0. 130 U 

TPH AS DIESEL 53.000 U 53 .000U 53.000U 53.000 U 

TPH AS GAS 27 .000 U 27.000 U 2 7 . 0 0 0 U 27.000 U 

( t rans) -1, 2-D 0.010 U 0.010 U 0 .010U 0.010 U 

1, 1-UCE 0.010 U 0.010 U 0 .010U 0.010 U 

BENZENE 0.010 U 0.010 U 0 .010U 0.010 U 

E T H Y L B E H Z E N E 0.010 U 0.010 U 0 .027 0 . 0 1 0 U 

PCE 0.010 U 0.010 U 0.010U 0 . 0 1 0 U 

TCE 0.010 U 0 . 0 1 0 U 0.010U 0 .010U 

TOLUENE 0.010 U 0 . 0 1 0 U 0.010U 0.010 U 

m + p - X Y L E N E 0.010 U 0.010 U 0 .010U 0 . 0 1 0 U 

o - X Y L E N E 0.010 U 0 . 0 1 0 U 0.027 0 . 0 1 0 U 

ARSENIC 94.000 U 94 .000U 94 . O O O U 94.000 U 

BARIUM 213.000 251.000 225 .000 225.000 

CADMIUM 90.000 U 9 0 . 0 0 0 U 90. O O O U 9 0 . O O O U 

CHROMIUM 130.000 U 130 .000U 130. O O O U 130. O O O U 

LEAD 50.000 U 50.000 U 5 0 . O O O U 50.000 U 

SELENIUM 50.000 U 50.000 U 50. O O O U 50.000 U 

SILVER 50.000 U 5 0 . 0 0 0 U 50 . O O O U 50.000 U 

IN 
STCL 

90.000 i 

5.000 

3.630 

1200.0 

1200.0 

10000 

0.010 

0.010 

0.700 

0.010 

0.010 

1.000 

10.000 

10.000 

11.600 

4070.0 

27.300 

1160.0 

1000.0 

291.00 

291.00 

OUT 
STCL 

6.280 

5.000 

0.158 

500.00 

500.00 

1100.0 

0.010 

0.010 

0.700 

0.010 

0.010 

1.000 

10.000 

10.000 

3.600 

3800.0 

26.400 

274.00 

300.00 

274 .00 

274 .00 

EcoJo-jy .in I f.nv i iviim"i.t , I in.:., 1 <.''_'6 
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APPENDIX B 

OFF-SITE ANALYTICAL DATA 
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OFF-SITE ANALYTICAL DATA 
BOTTOM SAMPLE 
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TEST CODE :SPH_OC1 JOB NUMBER :9600.689 
ELAP ID : 10486 

Ecology and Environment, Inc. 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT
 
TEST NAME : 8010 VOA +EDB (JE)
 
SAMPLE ID LAB : EE-96-42398
 
SAMPLE ID CLIENT: 04CDXX1SOBTOF1
 
SDG # : 42395
 

SAMPLE VOLUME: 5.0 g
 

*SOLIDS : 94 %
 
UNITS : UG/KG
 
MATRIX : SOLID
 
DATE RECEIVED : 04/13/96
 
DATE ANALYZED : 04/16/96
 
DILUTION FACTOR : 1.0
 

PARAMETER
 

Dichlorodif luorome thane
 
Chlorome thane
 
Vinyl chloride
 
Bromome thane
 
Chloroethane
 
Trichlorof luoromethane
 
1, l-Dichloroethene
 
Methylene chloride
 
trans -1 , 2-Dichloroethene
 
1, 1-Dichloroethane
 
cis-1 , 2 -Dichloroethene
 
Chloroform
 
1,1, 1-Trichloroethane
 
Carbon tetrachloride
 
1 , 2 -Dichloroethane
 
Trichloroethene
 
1 , 2 -Dichloropropane
 
Bromodi chlorome thane
 
2-Chloroethylvinylether
 
cis -1,3 -Dichloropropene
 
trans- 1 , 3 -Dichloropropene
 
1,1,2 -Trichloroethane
 
Tetrachloroethene
 
Dibromochlorome thane
 
Chlorobenzene
 
Bromof orm
 
1,1,2, 2-Tetrachloroethane
 
1 , 3 -Dichlorobenzene
 
1,4 -Dichlorobenzene
 
1 , 2 -Dichlorobenzene
 
Ethylene dibrbmide
 

RESULTS
 

ND.
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

' ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

QNT. LIMIT
 

5.3
 
5.3
 
1.1
 
0.53
 
0.85
 

0 .64
 

0.53
 

2.6
 
0.53
 

0.53
 

0.53
 

5.3
 
0.53
 

0.53
 

0.53
 

1. 1
 
3.2
 
2.1
 
2.1
 
0 . 74
 

1.6
 
0.53
 
2.1
 
0.53
 
0.85
 
0.53
 
5.3
 
0.85
 
0.85
 
0.85
 
1.1
 

QUALIFIERS: C = COMMENT ND = NOT DETECTED 
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK 
X = EXCEEDS CALIBRATION LIMIT 
N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 

•'? •'!
 



TEST CODE :SPA_OC1" JOB NUMBER :9600. 689 
ELAP ID : 10486 

Ecology and Environment, Inc. 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT
 
TEST NAME : 8020 VOA (JE)
 
SAMPLE ID LAB : EE-96-42398
 
SAMPLE ID CLIENT: 04CDXX1SOBTOF1
 
SDG # : 4239S
 

SAMPLE VOLUME: 5.0 g
 

PARAMETER
 

MTBE
 
Benzene
 
Toluene
 
Ethylbenzene
 
Chlorobenzene
 
1 , 3 ̂Dichlorobenzene
 
1 , 4 -Dichlorobenzene
 
1 , 2 -Dichlorobenzene
 
Total Xylenes
 

QUALIFIERS: C = COMMENT
 
J = ESTIMATED VALUE
 
X = EXCEEDS CALIBRATION LIMIT
 

VSOLIDS : 94 *
 
UNITS : UG/KG
 
MATRIX : SOLID
 
DATE RECEIVED : 04/13/9S
 
DATE ANALYZED : 04/16/96
 
DILUTION FACTOR : 1.0
 

RESULTS
 

ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

3.5

ND
 
ND
 

QNT. LIMIT
 

1.6
 
0.64
 
11
 
11
 
1.5
 
1.5
 

 1.3
 
1.3
 
11
 

ND = NOT DETECTED
 
B = ALSO PRESENT IN BLANK
 

N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



IB EPA SAMPLE NO.
 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
 

Lab Name: E & E INC. . Contract:
 

Lab Code: EANDE Case No.: 689 SAS No.:
 

Matrix: (soil/water) SOIL
 

Sample wt/vol: 30.0 (g/mL) G
 

Level: (low/med) LOW
 

% Moisture: 6 decanted: (Y/N) N
 

Concentrated Extract Volume: 1000 (uL)
 

Injection Volume: 2.0(uL)
 

041BTOF1
 

SDG NO.: 42395
 

Lab Sample ID: 42398
 

Lab File ID: 14264
 

Date Received: 04/13/96
 

Date Extracted: 04/15/96
 

Date Analyzed: 04/16/96
 

Dilution Factor: 1.0
 

GPC Cleanup:


CAS NO.


108-95-2

111-44-4

95-57-8

541-73-1

106-46-7

100-51-6

95-50-1

95-48-7

108-60-1

106-44-5

621-64-7

67-72-1

98-95-3

78-59-1

88-75-5

105-67-9

65-85-0

111-91-1

120-83-2

120-82-1

91-20-3

106-47-8

87-68-3

59-50-7

91-57-6

77-47-4

88-06-2

95-95-4

91-58-7

88-74-4

131-11-3

208-96-8

606-20-2

99-09-2

83-32-9


 (Y/N) N pH:
 
CONCENTRATION UNITS:
 

 COMPOUND (ug/L or ug/Kg) UG/KG
 

 Phenol _____
 
, bis (2-Chloroethyll Ether
 

2- Chlorophenol
 
 1, 3-Dichlorobenzene
 
 1, 4-Dichlorobenzene
 
 Benzyl Alcohol
 
 1, 2-Dichlorobenzene
 
 2-Methylphenol_^
 
 2,2' -oxybis (1-Chloropropane)
 
 4-Methylphenol ________
 
 N-Nitroso-Di-n-Propylamine ~
 
 Hexachloroethane
 
 Nitrobenzene
 

I sophorone
 
2 -Nitrophenol
 

 2, 4-Dimethylphenol
 
 Benzoic Acid
 
 bis (2-Chloroethoxy) Methane
 
 2, 4-Dichlorophenol
 
 1,2,4 -Trichlbrobenzene
 

 Naphthalene
 
 4-Chloroaniline ~
 

 Hexachlorobutadiene
 
 4-Chloro-3-Methylphenol
 
 2-Methylnaphthalene
 
 Hexachlorocyclopentaaiene
 
 2,4,6- Trichlorophenol
 
 2,4, 5-Trichlorophenol
 

2 -Chloronaphthalene
 
 2-NitroaniIine
 
 Dimethylphthalace
 
 Acenaphthylene
 
 2,6-Dinitrotoluene
 

 3-Nitroaniline
 
 Acenaohthene
 

350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
1700 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
1700 U 
350 U 
1700 U 
350 U 
350 U 
350 U 
1700 U 
350 U 

FORM I SV-1 3/90
 4
 

.-> .1
 

4 



1C EPA SAMPLE NO, 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

041BTOF1 — 
Lab Name: E & E INC.
 

Lab Code: EANDE Case No.: 689
 

Matrix: (soil/water) SOIL
 

Sample wt/vol: 30.0 (g/mL) G
 

Level: (low/med) LOW
 

Contract:
 

SAS No.: SDG No.: 42395
 

Lab Sample ID: 42398
 

Lab File ID: 14264
 

Date Received: 04/13/96
 

% Moisture: 6 decanted: (Y/N) N
 

Concentrated Extract Volume: 1000 (uL)
 

Injection Volume: 2.0(uL)
 

GPC Cleanup: (Y/N) N pH:
 

Date Extracted: 04/15/96
 

Date Analyzed: 04/16/96
 

Dilution Factor: 1.0
 

CAS NO.


51-28-5

100-02-7

132-64-9

121-14-2

84-66-2

7005-72-3

86-73-7

100-01-6

534-52-1

86-30-6

101-55-3

118-74-1

87-86-5

85-01-8

120-12-7

86-74-8

84-74-2

206-44-0

92-87-5

129-00-0

85-68-7

91-94-1

56-55-3

218-01-9

117-81-7

117-84-0

205-99-2

207-08-9

50-32-8

193-39-5

53-70-3

191-24-2


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

 2,4- Dinit rophenol
 
. 4-Nitrophenol_
 

 Dibenzof uran
 
 2,4-Dinitrotoluene
 
 Diethylphthalate
 
 4-Chlorophenyl-phenylether
 

 Fluorene ~
 
 4-Nit roan nine
 
 4, 6-Dinitro-2-methylphenol
 

 N-Nitrosodiphenylamine (1) "
 
4 -Bromophenyl-phenylether_]
 

 Hexachlorobenzene
 
 Pentachlorophenol
 
 Phenanthrene
 
 Anthracene
 

 Carbazole
 
 Di-n-Butylphthalate
 
 Fluoranthene
 

 Benzidine
 
 Pyrene _̂̂ _̂ _
 
 Butylbenzylphthalate
 
 3,3' -Dichlorobenzidine
 
 Benzo (a) Anthracene
 
 Chrysene
 
 bis (2-Ethyihexyl) Phthalate
 
 Di-n-Octyl Phthalate ~
 
 Benzo (b) Fluoranthene
 
 Benzo (k) Fluoranthene
 

 Benzo (a) Pyrene
 
 Indeno(l,2, 3-cd) Pyrene
 

 Dibenz (a, h)Anthracene
 
 Benzo (g, h, i) Perylene
 

(1)- Cannot be separated from Diphenylamine
 

FORM I SV-2
 

1700 U
 
1700 U
 
350 U
 
350 U
 
350 U
 
350 U
 
350 U
 
1700 U
 
1700 U
 
350 U
 
350 U
 
350 U
 
1700 U
 
48 J
 
350 U
 
350 U
 
350 U
 
46 J
 

1700 U
 
50 J
 
41 J
 
700 U
 
350 U
 
350 U

100 J
 
350 U
 
350 U
 
350 U
 
350 U
 
350 U
 
350 U
 
350 U
 



TEST CODE :SPPH 1 JOB NUMBER : 9600.689
 
ELAP ID : 10486
 

Ecology and Environment, Inc.
 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT VSOLIDS : 94 % 
TEST NAME : TPH AS GASOLINE UNITS : MG/KG 
SAMPLE ID LAB : EE-96-42398 MATRIX : SOLID 
SAMPLE ID CLIENT: 04CDXX1SOBTOF1 DATE RECEIVED : 04/13/96 
SDG # : 42395 DATE ANALYZED : 04/15/96 

DILUTION FACTOR : 1.0 
SAMPLE VOLUME: 7.0 g 
FINAL VOLUME: 10 mL INJECTION VOLUME: 100 uL 

PARAMETER RESULTS Q QNT. LIMIT
 

TPH as Gasoline ND 5.3
 

QUALIFIERS: C = COMMENT ND = NOT DETECTED
 
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
 
X = EXCEEDS CALIBRATION LIMIT
 
N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



TEST CODE :SCTPH 1" JOB NUMBER : 9600.689 
ELAP ID : 10486 

Ecology and Environment, Inc. 
Analytical Services Center 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT

TEST NAME : TPH AS DIESEL

SAMPLE ID LAB : EE-96-42398

SAMPLE ID CLIENT: 04CDXX1SOBTOF1

SDG # : 42395


SAMPLE VOLUME: 25 g

FINAL VOLUME: 1.0 mL


PARAMETER


TPH as Diesel


QUALIFIERS: C = COMMENT

J = ESTIMATED VALUE

X = EXCEEDS CALIBRATION LIMIT
 

 %SOLIDS : 94 %
 
 UNITS : MG/KG
 
 MATRIX : SOLID
 

 DATE RECEIVED : 04/13/96
 
 DATE ANALYZED : 04/17/96
 

DILUTION FACTOR : 1.0
 
 DATE EXTRACTED: 04/15/96
 
 INJECTION VOLUME: 2.0 uL
 

 RESULTS Q QNT. LIMIT
 

 61 5.3
 

 ND = NOT DETECTED
 
B = ALSO PRESENT IN BLANK
 

N = ANALYTE HAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 

A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



TEST CODE .-SP&PC31 JOB NUMBER :9600.689 
ELAP ID : 10486 

Ecology and Environment, Inc. 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS .IN DRY WEIGHT
 
TEST NAME : PESTICIDE-PCS
 
SAMPLE ID LAB : EE-96-42398
 
SAMPLE ID CLIENT: 04CDXX1SOBTOF1
 
SDG # : 42395
 

SAMPLE VOLUME: 30 g
 
FINAL VOLUME: 10 mL
 

PARAMETER
 

Aldrin
 
alpha -BKC
 
beta-BHC
 
gamma -BHC (Lindane)
 
delta-BKC
 
Chlordane
 
4,4' -DDD '
 
4,4' -DDE
 
4,4' -DDT
 
Dieldrin
 
Endosulfan I
 
Endosulfan II
 
Endosulfan sulfate
 
Endrin
 
Endrin aldehyde
 
Heptachlor
 
Heptachlor epoxide
 
Toxaphene
 
Met ho xy c h 1 o r
 
PCB-101S
 
PCB-1221
 
PCB-1232
 
PCB-1242
 
PCB-1248
 

PCB-1254
 

PCB-12SO
 

VSOLIDS : 94 %
 
UNITS : MG/KG
 
MATRIX : SOLID
 
DATE RECEIVED : 04/13/96
 
DATE ANALYZED : 04/18/96
 
DILUTION FACTOR : 2.0
 
DATE EXTRACTED: 04/15/96
 
INJECTION VOLUME: 2.0 uL
 

RESULTS Q QNT. LIMIT
 

ND 0.002
 

ND 0.002
 

ND 0.002
 

ND 0.002
 

ND 0.002
 

ND 0.017
 

ND 0.004
 

ND 0.004
 

ND 0.011
 

ND 0 . 004
 

ND 0.004
 

ND 0.004
 

ND 0.011
 

ND 0. 004
 

ND 0.011
 

ND 0.002
 

ND 0.002
 

ND 0.11
 

ND 0.034
 
ND 0. 042
 

ND 0.042
 

ND 0.042
 

ND 0.042
 

ND 0.042
 

ND 0.042
 

ND 0.042
 

QUALIFIERS: -C = COMMENT ND = NOT DETECTED 

J .= ESTIMATED VALUE B = ALSO PRESENT IN BLANK 
X = EXCEEDS CALIBRATION LIMIT 
N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON Or METHODOLOGY WITH ACID PRESERVATION
 

*
 

rf
 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ECOLOGY_AND_ENVIRONMENT Contract: 
42398 

Lab Code: EANDE Case No.: 9600.689 SAS No.: SDG No.: 42395 

Matrix (soil/water): SOIL_ Lab Sample ID: 42398
 

Level (low/med): LOW Date Received: 04/13/96
 

% Solids: _94.2
 

Concentration Units (ug/L or mg/kg dry weight): MG/KG
 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 2320 P 
7440-36-0 Antimony 6.1 U p 
7440-38-2 Arsenic 1.7 P 
7440-39-3 Barium 11.9 B P 
7440-41-7 Beryllium 0.14 B P 
7440-43-9 Cadmium 0.49 U P 
7440-70-2 Calcium 354 B P 
7440-47-3 Chromium 6.5 P 
7440-48-4 Cobalt 1.5 B P 
7440-50-8 Copper 20.0 P 
7439-89-6 Iron 3370 P 
7439-92-1 Lead 19.4 P 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 

Magnesium 
Manganese 
Mercury 
Nickel 

619 
30.4 
0.11 
1.7 

U 
B 

* 
P 
P 
CV 
P 

7440-09-7 Potassium 424 B P 
7782-49-2 Selenium 0 .50 U P 
7440-22-4 Silver 0 .57 U N P 
7440-23-5 Sodium 80 .4 B P 
7440-28-0 Thallium 0 .45 U P 
7440-62-2 Vanadium 6 .5 P 
7440-66-6 Zinc 8 .7 * P 

Cyanide NR 

Color Before: Clarity Before: Texture: SAND_ 

Color After: Clarity After: C Artifacts: YES 

Comments: 
CLIENT SAMPLE ID: 04CDXX1SOBTOF1 

FORM I ­ IN ILM03.0 



Closure Report 
Drainage Structure 04CDXX1 

OFF-SITE ANALYTICAL DATA 
INLET SAMPLE 

Otis ANGB 
Drainage Structure Removal Program 



TEST CODE :SPH_OC1 JOB NUMBER :9600.689 
ELAP ID : 10486 

Ecology and Environment, • Inc. 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT
 
TEST NAME : 8010 VOA +EDB (JE)
 
SAMPLE ID LAB : EE-96-42396
 
SAMPLE ID CLIENT: 04CDXX1SOINOF1
 
SDG # : 42395
 

SAMPLE VOLUME: 5.0 g
 

PARAMETER
 

Dichlorodif luoromethane
 
Chloromethane
 
Vinyl chloride
 
Bromome thane
 
Chloroethane
 
Trichlorof luoromethane
 
1, l-Dichloroethene
 
Methylene chloride
 
trans- 1 , 2-Dichloroethene
 
1, 1-Dichloroethane
 
cis-1, 2-Dichloroethene
 
Chloroform
 
1,1, 1-Trichloroe thane
 
Carbon tetrachloride
 
1 , 2 -Dichloroethane
 
Trichloroethene
 
1 , 2 -Dichloropropane
 
Bromodichlorome thane
 
2-Chloroethylvinylether
 
cis-1,3 -Dichloropropene
 
trans-1 , 3 -Dichloropropene
 
1,1,2 -Trichloroethane
 
Tetrachloroethene
 
Dibromochlorome thane
 
Chlorobenzene
 
Bromof orm
 
1,1,2,2 -Tetrachloroethane
 
1,3 -Dichlorobenzene
 
l , 4 -Dichlorobenzene
 
1,2 -Dichlorobenzene
 
Ethyler.e dibromide
 

QUALIFIERS: C = COMMENT
 
J = ESTIMATED VALUE
 
X = EXCEEDS CALIBRATION LIMIT
 

%SOLIDS : 95 V
 
UNITS : UG/KG
 
MATRIX : SOLID
 
DATE RECEIVED : 04/13/96
 
DATE ANALYZED : 04/16/96
 
DILUTION FACTOR : 1.0
 

RESULTS QNT. LIMIT
 

ND 5.3
 
ND 5.3
 
ND 1.0
 
ND 0.53
 
ND 0.84
 
ND 0.63
 
ND 0 . 53
 
ND 2.6
 
ND 0.53
 
ND 0.53
 
ND 0.53
 
ND 5.3
 
ND 0.53
 
ND 0.53
 
ND 0.53
 
ND 1.0
 
ND 3.2
 
ND 2.1
 
ND 2.1
 
ND 0.74
 
ND 1.6
 
ND 0.53
 
ND 2.1
 
ND 0.53
 
ND 0.84
 
ND 0.53
 
ND 5.3
 
ND 0.84
 
ND 0.84
 
ND 0.84
 
ND 1.0
 

ND = MOT DETECTED
 
B = ALSO PRESENT IN BLANK
 

N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



DEPARTMENT OF ENVIRONMENTAL PROTECTION 
Hazardous Waste MANIFEST PROGRAM 

79 Elm St., Hartford. CT 0610B-5127 
FOR STATE USE ONLY 

onntl 
I. Generator s US EPA 10 No. Manliest 2. Page Intonunon in me srwxjto lara* * 

UNIFORM HAZARDOUS Pocumem No.. requuad Dv F«nru tax. om may 
of feoureo oy Slate aw . WASTE MANIFEST 

3. Generator's Name and Mailing Address 

Generator's Pnone ( •• -'- ) -• 
6. US EPA 10 Numoer 5. Transoorter 1 Company Name 

US EPA ID Numoer 7. Transporter 2 Company Name 

10. US EPA ID Numoer 9. Designated Facility Name ana Site Address 

'_**•' I T t ' - f j '.'I1- VX ' '-'t ' 

11 US DOT Description (Including Proper Shipping Name. Hazard Class, and ID Number! 

. "!'fc«£7i.'rns!^!.!•;.•: T?i_.c ^ jQ/ j^r 

!
h
S 

i 
» u» 

". ill I am a large quantity generator. Icertity that I have a program in piacs to reouco uwTOiu.nKa,u ,«».>..., «. -«,.* H...«n»,™.-..„««,..,. . ...„= w....̂ .̂  .-.̂ . 
• - .•"econ6mical̂  practtcaDle ana lhat I have selected the practicable method ol treatment, storage, or disposal currently avalable lo me wh.cn mtrnmues the Of esem 
' ". ..'and future threat to human nealth and the environment: OR. if I am a small quantity generalor. I have;made: a good faith, eitortto.mmtnaemy T«s|e,Seneral|on and^ 

." " select the beat wasia management method that is available lo me and that I can afford. - •' • • . . - . - - • • • . - . •-: •?. • • • . . - • :... . .-.-•• - • . - .>—•• •_ '''" 

. .;Pnn,«^yped Name.. :-.;̂ r̂:;.;̂ r.- ..;1 _].-: ./I;;; ' , -^ Signature -.-^ - ^ ,,v.̂ ^ t̂̂ ;- 0sJ^f^^?^^­
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r 1 Acknowledgement ol Receipt of Materials 

^J 
ter 2 Acknowledgement of Receipt of Materials 

Operator: Cenification of receipt of hazardous materials covered by ihis manifest except as'.holed in Item 

Sianalure- ;. : i ,.— ••;...  :T- . .~ .-.f.-O -." ••''.. -• '•"-.•;• -•;•'" .-fr-""w* -7^: • . •>' 
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F°™ «wrov«d CMS No. 2OS(M033. Eio 
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( A ) ( B ) 

( C ) 

A. Preparation for removal of tank from Building #5218 

B. Tank grave of 1 2 , 5 0 0 gallon diesel tank OMS#22 

C. Extracted tank from OMS#22 adjacent to excavation 



TEST CODE :SPA_OC1 JOB NUMBER :9600.689
 
ELAP ID : 10486
 

Ecology and Environment, Inc.
 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT %SOLIDS : 95 % 
TEST NAME : 8020 VOA (JE) UNITS : UG/KG 
SAMPLE ID LAB : EE-96-42396 MATRIX : SOLID 
SAMPLE ID CLIENT: 04CDXX1SOINOF1 DATE RECEIVED : 04/13/96 
SDG # :: 42395 DATE ANALYZED : 04/16/96 

DILUTION FACTOR : 1.0 
SAMPLE VOLUME: 5.0 g 

PARAMETER RESULTS QNT. LIMIT
 

MTBE ND 1.6
 
Benzene ND 0.63
 
Toluene ND 10
 
Ethylbenzene ND 10
 
Chlorobenzene ND 1.5
 
1 , 3-Dichlorobenzene ND 1.5
 
1, 4-Dichlorobenzene ND 1.3
 
1 , 2-Dichlorobenzene ND 1.3
 
Total Xylenes ND 10
 

QUALIFIERS: C = COMMENT ND = NOT DETECTED
 
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
 
X = EXCEEDS CALIBRATION LIMIT
 
N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 

:J
 



IB EPA SAMPLE NO,
 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
 

041INOF1
 
Lab Name: E & E INC. Contract:
 

Lab Code: EANDE Case No.: 689 SAS No.: SDG No.: 42395
 

Matrix: (soil/water) SOIL Lab Sample ID: 42396
 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 14262
 

Level: (low/med) LOW Date Received: 04/13/96
 

% Moisture: 5 decanted: (Y/N) N Date Extracted: 04/15/96
 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 04/16/96
 

Injection Volume: 2.0(uL) Dilution Factor: 1.0
 

GPC Cleanup: (Y/N) N pH:
 
CONCENTRATION UNITS:
 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG
 

108-95-2 Pheno1 350 U 
111-44-4
95-57-8

 r--bis(2-Chloroethyl)Ether 
2­ Chlorophenol 

350 
350 

U 
U 

541-73-1 1, 3-DichIorobenzene 350 U 
106-46-7 1, 4-Dichlorobenzene 350 U 
100-51-6
95-50-1

 Benzyl Alcohol 
 1, 2 -Dichlorobenzene 

350 
350 

U 
U 

95-48-7 2-Methylphenol_^ 350 U 
108-60-1
106-44-5­
621-64-7
67-72-1

 2,2' -oxybis (1 ­ Chloropropane)_ 
 4- Me t hylphenol 
 N-Nitroso-Di-n-Propyiamine 
 Hexachloroethane 

350 
350 
350 
350 

U 
U 
U 
U 

98-95-3 Nitrobenzene 350 U 
78-59-1
88-75-5
105-67-9
65-85-0

 Isophorone 
 2-Nitrophenoi 
 2, 4-Dimethylphenol 
 Benzoic Acid" 

350 
350 
350 
1700 

U 
U 
U 
U 

111-91-1 
120-83-2 

bis(2-Chloroethoxy)Methane 
2,4-Dichloroohenol 

350 
350 

U 
U 

120-82-1 1,2, 4-Trichlbrobenzene 350 U 
91-20-3
106-47-8 

 Naphthalene 
•4-Chloroaniline 

350 
350 

U 
U 

87-68-3 •Hexachlorobutadiene 350 U 
59-50-7 
91-57-6 
77-47-4 
88-06-2 
95-95-4 
91-58-7 
88-74 -4

•4-Chloro-3-Methylphenol 
-2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol ~ 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 

 2-Nitroaniline 

350 
350 
350 
350 
1700 
350 
1700 

U 
U 
U 
U 
U 
U 
U 

131-11-3
208-96-8
606-20-2

 Dime thy Iphthalate 
 Acenaphthylene 
 2, 6-Dinitrotoluene 

350 
350 
350 

U 
U 
U 

99-09-2 3-Nitroaniline 1700 U 
83-32-9 Acenaohthene 350 U 

FORM I SV-1 3/90,
 



1C EPA SAMPLE NO.
 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
 

041INOF1
 
Lab Name: E & E INC. . Contract:
 

Lab Code: EANDE Case No.: 689 SAS No.: SDG No.: 42395
 

Matrix: (soil/water) SOIL Lab Sample ID: 42396
 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 14262
 

Level: (low/med) LOW Date Received: 04/13/96
 

% Moisture: 5 decanted: (Y/N) N Date Extracted: 04/15/96
 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 04/16/96
 

Injection Volume: 2.0(uL) Dilution Factor: 1.0
 

GPC Cleanup: (Y/N) N pH:
 
CONCENTRATION UNITS:
 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG
 

51-28-5 2,4- Dini trophenol 1700 U
 
100-02-7 . 4-Nitrophenol_ 1700 U
 
132-64-9 Dibenzof uran 350 U
 
121-14-2 2, 4-Dinitrotoluene 350 U
 
84-66-2 Diethylphthalate 350 U
 
7005-72-3 4-Chlorophenyl-phenylether_ 350 U
 
86-73-7 Fluorene 350 U
 
100-01-6 4-Nitroaniline 1700 U
 
534-52-1 4, 6-Dinitro-2-methylphenoI_ 1700 U
 
86-30-6 N-Nitrosodiphenylamine (1) _ 350 U
 
101-55-3 4 -Bromophenyl-phenylether 350 U
 
118-74-1 Hexachlorobenzene 350 U
 
87-86-5 Pentachlorophenol 1700 U
 
85-01-8 Phenanthrene 350 U
 
120-12-7 Anthracene 350 U
 
86-74-8 Carbazole 350 U
 
84-74-2 Di-n-Butylphthalate 350 U
 
206-44-0 Fluoranthehe 350 U
 
92-S7-5 Benzidine 1700 U
 
129-00-0 Pyrene _T_T_ 350 U
 
85-68-7 Butylbenzylphthalate 43 J
 
91-94-1 3,3*' -Dichlorobenzidine 690 U
 
56-55-3 Benzo (a} Anthracene 350 U
 
218-01-9 Chrysene 350 U
 
117-81-7 bis (2-Ethylhexyl) Phthalate 40 J
 
117-84-0 Di-n-Octyl Phthalate " 350 U
 
205-99-2 Benzo (b) Fluoranthene 350 U
 
207-08-9 Benzo (k) Fluoranthene 350 U
 
50-32-8 Benzo (a) Pyrene 350 U
 
193-39-5 Indenod, 2, 3-cd) Pyrene 350 U
 
53-70-3 Dibenz (a, h)Anthracene 350 U
 
191-24-2 Benzo (g, h, i) Perylene 350 U
 

(Tl- Cannot be separated from Diphenylamine
 

FORM I SV-2 3/90
 



TEST CODE :SPPH 1" JOB NUMBER : 9600.689
 
ELAP ID : 10486
 

Ecology and Environment, Inc.
 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT %SOLIDS : 95 % 
TEST NAME : TPH AS GASOLINE UNITS : MG/KG 
SAMPLE ID LAB : EE-96-42396 MATRIX : SOLID 
SAMPLE ID CLIENT: 04CDXX1SOINOF1 DATE RECEIVED : 04/13/96 
SDG # : 42395 DATE ANALYZED : 04/15/96 

DILUTION FACTOR : 1.0 
SAMPLE VOLUME: 7.0 g 
FINAL VOLUME: 10 mL INJECTION VOLUME: 100 uL 

PARAMETER RESULTS Q QNT. LIMIT
 

TPH as Gasoline ND 5.3
 

QUALIFIERS: C = COMMENT ND = NOT DETECTED
 
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
 
X = EXCEEDS CALIBRATION LIMIT.
 
N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 

O T1
 



TEST CODE :SCTPH 1 ' JOB NUMBER -.9600.683
 
ELAP ID : 10486
 

Ecology and Environment, Inc.
 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT VSOLIDS : 95 % 
TEST NAME : TPH AS DIESEL UNITS : MG/KG 
SAMPLE ID LAB : EE-96-42396 MATRIX : SOLID 
SAMPLE ID CLIENT: 04CDXX1SOINOF1 DATE RECEIVED : 04/13/95 
SDG # : 42395 . DATE ANALYZED : 04/17/96 

DILUTION FACTOR : 1.0 
SAMPLE VOLUME: 25 g DATE EXTRACTED: 04/15/96 
FINAL VOLUME: 1.0 mL INJECTION VOLUME: 2.0 uL 

PARAMETER RESULTS Q QNT. LIMIT
 

TPH as Diesel 24 5.3
 

QUALIFIERS: C = COMMENT ND = NOT DETECTED
 
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
 
X = EXCEEDS CALIBRATION LIMIT.
 
N = ANALYTE WAS. NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



TEST CODE :SP&PCB1 JOB NUMBER :9600.689 
ELAP ID : 10486 

Ecology and Environment, Inc. 
Analytical Services Center 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT
 
TEST NAME : PESTICIDE-PCS
 
SAMPLE ID LAB : EE-96-42396
 
SAMPLE ID CLIENT: 04CDXX1SOINOF1
 
SDG #


SAMPLE VOLUME:

FINAL VOLUME:


PARAMETER
 

Aldrin
 
alpha -BHC
 
beta-BKC
 
gamma -BHC

delta -BHC
 
Chlordane
 
4,4'-DDD •
 

4,4' -DDE
 

4,4' -DDT
 
Dieldrin
 

: 42395
 

 30 g
 
 10 mL
 

 (Lindane)
 

Endosulfan I
 
Endosulfan II
 
Endosulfan sulfate
 
Endrin
 
Endrin aldehyde
 
Heptachlor
 
Heptachlor epoxide
 
Toxaphene
 
Methoxychlor
 
PCB-1016
 
PCB-1221
 
PCB-1232
 
PCB-1242
 

PCB-1243
 

PCB-1254
 

PCB-1260
 

%SOLIDS : 95 %
 
UNITS : MG/KG
 
MATRIX : SOLID
 
DATE RECEIVED : 04/13/96
 
DATE ANALYZED : 04/18/96
 
DILUTION FACTOR : 1.0
 

04/15/96
 DATE EXTRACTED: 0<
 

RESULTS
 

ND
 
ND
 

ND
 
ND
 

ND
 

ND
 
ND
 
ND
 

ND
 

ND
 

ND
 
ND
 

ND
 

ND
 

ND
 

ND
 

ND
 
ND
 

ND
 

ND
 
ND
 

ND
 

ND
 

ND
 

ND
 

ND
 

INJECTION VOLUME:
 

Q QNT. LIMIT
 

0.001
 
0.001
 
0.001
 
0.001
 

0.001
 

0.008
 
0. 002
 

0.002
 

0.005
 
0.002
 

0.002
 

0.002
 

0.005
 
0. 002
 

0 .005
 
0.001
 
0.001
 

0.053
 
0.017
 
0.021
 

0.021
 

0.021
 

0.021
 

0.021
 

0.021
 
0.021
 

2.0 UL
 

QUALIFIERS: C = COMMENT ND = NOT DETECTED
 

J = ESTIMATED VALUE . B = ALSO PRESENT IN BLANK
 

X = EXCEEDS CALIBRATION LIMIT
 

N = ANALYTS WAS MOT CONFIRMED BY ALTERNATE PROCEDURE
 

A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



U.S. EPA - CLP
 

1
 
INORGANIC ANALYSES DATA SHEET
 

Lab Name: ECOLOGY_AND_ENV!RONMENT Contract:
 

Lab Code: EANDE Case No.: 9600.689 SAS No.:
 

EPA SAMPLE NO.
 

42396
 

SDG No.: 42395
 

Matrix (soil/water): SOIL_
 

Level (low/med): LOW
 

% Solids: _95.1
 

Lab Sample ID: 42396
 

Date Received: 04/13/96
 

Concentration Units (ug/L or mg/kg dry weight): MG/KG
 

CAS No. Analyte
 

7429-90-5 Aluminum
 
7440-36-0 Antimony
 
7440-38-2 Arsenic
 
7440-39-3 Barium
 
7440-41-7 Beryllium
 
7440-43-9 Cadmium
 
7440-70-2 Calcium
 
7440-47-3 Chromium
 
7440-48-4 Cobalt
 
7440-50-8 Copper
 
7439-89-6 Iron
 
7439-92-1 Lead
 
7439-95-4 Magnesium
 
7439-96-5 Manganese
 
7439-97-6 Mercury
 
7440-02-0 Nickel
 
7440-09-7 Potassium
 
7782-49-2 Selenium
 
7440-22-4 Silver
 
7440-23-5 Sodium
 
7440-28-0 Thallium
 
7440-62-2 Vanadium
 
7440-66-6 Zinc
 

Cyanide
 

Concentration C
 

2420
 
6.0 U
 
1.9
 
7 .7 B
 

0.15 B
 
0.48	 U
 
285 B
 
4 .1
 
1.2 B
 
8.8
 
4080
 
6.9
 
506 B
 

32.8
 
0.11 U
 
1.6 B
 
334 B
 

0.49 U
 
0.57 U
 
85.2 B
 
0 . 44 U
 
7.8
 
8 .9
 

Color Before: Clarity Before: 

Color After: Y_ Clarity After: C_ 

Comments: 
CLIENT SAMPLE ID: 04CDXX1SOINOF1 

Q M 

p 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

* P 
CV 
P 
P 
P 

N P 
P 
P 
P 

* P 
NR 

Texture: SAND_ 

Artifacts: YES 

FORM I - IN	 ILM03.0
 



Closure Report 
Drainage Structure 04CDXX1 

OFF-SITE ANALYTICAL DATA 
OUTLET SAMPLE 

Otis ANGB 
Drainage Structure Removal Program 



TEST CODE :SPH_OC1 JOB NUMBER :9600.689 
ELAP ID : 10486 

Ecology and Environment, Inc. 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASS
 
RESULTS IN DRY WEIGHT
 
TEST NAME : 8010 VOA -i-EDB (JE)
 
SAMPLE ID LAB : EE-96-42397
 
SAMPLE ID CLIENT: 04CDXX1SOOUOF1
 
SDG # : 42395
 

SAMPLE VOLUME: 5.0 g
 

PARAMETER
 

Dichlorodif luoromethane
 
Chlorome thane
 
Vinyl chloride
 
Bromome thane
 
Chloroethane
 
Trichlorof luoromethane
 
1, 1-Dichloroethene
 
Methylene chloride
 
trans- 1, 2-Dichloroethene
 
1, l-Dichloroethane
 
cis-1 , 2-Dichloroethene
 
Chloroform
 
1,1, 1-Trichloroethane
 
Carbon tetrachloride
 
1, 2-Dichloroechane
 
Trichloroethene
 
1, 2-Dichloropropane
 
Bromodi chlorome thane
 
2 -Chloroethylvinylethsr
 
cis- 1 , 3 -Dichloropropene
 
trans - 1 , 3 -Dichloropropene
 
1,1, 2-Trichloroethane
 
Tetrachloroechene
 
Dibromochlorome thane
 
Chlorobenzene
 
Bromoform
 
1,1,2, 2-Tetrachloroechane
 
1 , 3 -Dichlorobenzene
 
1 , 4 -Dichlorobenzene
 
1 , 2 -Dichlorobenzene
 
Ethylene dibromide
 

QUALIFIERS: C = COMMENT
 
J = ESTIMATED VALUE
 
X = EXCEEDS CALIBRATION LIMIT
 

%SOLIDS : 91 %
 
UNITS : UG/KG
 
MATRIX : SOLID
 
DATE.RECEIVED : 04/13/96
 
DATE ANALYZED : 04/16/96
 
DILUTION FACTOR : 1.0
 

RESULTS QNT. LIMIT
 

ND 5.5
 
ND 5.5
 
ND 1.1
 
ND 0.55
 
ND 0.88
 
ND 0.66
 
ND 0.55
 
ND 2.7
 
ND 0.55
 
ND 0.55
 
ND 0.55
 
ND 5.5
 
ND 0.55
 
ND 0.55
 
ND 0.55
 
ND 1.1
 
ND 3.3
 
ND 2.2
 
ND 2.2
 
ND 0.77
 

ND 1.6
 
ND 0.55
 
ND 2.2
 
ND 0.55
 
ND 0.88
 
ND 0.55
 
ND 5.5
 
ND 0.88
 
ND 0.88
 
ND 0 .88
 
ND 1 . 1
 

ND = NOT DETECTED
 
B = ALSO PRESENT IN BLANK
 

N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



TEST CODE :SPA_OC1 JOB NUMBER :9600.689 
ELAP ID : 10486 

Ecology and Environment, Inc. 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT
 
TEST NAME : 8020 VOA (JE)
 
SAMPLE ID LAB : EE-96-42397
 
SAMPLE ID CLIENT: 04CDXX1SOOUOF1
 
SDG # : 42395
 

SAMPLE VOLUME: 5.0 g
 

PARAMETER
 

MTBE
 
Benzene
 
Toluene
 
Ethylbenzene
 
Chlorobenzene
 
1 , 3 -Dichlorobenzene
 
1 , 4 -Dichlorobenzene
 
1 , 2 -Dichlorobenzene
 
Total Xylenes
 

QUALIFIERS : C = COMMENT
 
J = ESTIMATED VALUE
 
X = EXCEEDS CALIBRATION LIMIT
 

VSOLIDS : 91 %
 
UNITS : UG/XG
 
MATRIX : SOLID
 
DATE RECEIVED : 04/13/96
 
DATE ANALYZED : 04/16/96
 
DILUTION FACTOR : 1.0
 

RESULTS
 

ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 
ND
 

ND = NOT DETECTED
 
B = ALSO PRESENT
 

N = ANALYTE HAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 

QNT. LIMIT
 

1.6
 
0.66
 
11
 
11
 
1.5
 
1.5
 
1.3
 
1.3
 
11
 

IN 3LANK
 



IB EPA SAMPLE NO.
 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
 

041OUOF1
 
Lab Name: E & E INC. Contract:
 

Lab-Code: EANDE Case No.: 689 SAS No.: SDG No.: 42395
 

Matrix: (soil/water) SOIL Lab Sample ID: 42397
 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 14263
 

Level: (low/med) LOW Date Received: 04/13/96
 

% Moisture: 9 decanted: (Y/N) N Date Extracted: 04/15/96
 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 04/16/96
 

Injection Volume: 2.0(uL) Dilution Factor: 1.0
 

GPC Cleanup: (Y/N) N pH:
 
CONCENTRATION UNITS:
 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG
 

360 U 
44-4 7­ ­ 360 U 

360 U 
13-1 1,3 -Dichlorobenzene 360 U 
46-7 1,4 -Dichlorobenzene" 360 U 

100-51-6 360 U 
360 U 

95-48-7
108-60-1
106-44-5
621-64-7
67-72-1

 2 -Me t hylphenol 
 2,2' -oxybis(l-< 
 4-Met hylphenol 
 N-Nitroso-Di-n-Propyl; 

 Hexachloroethane " 

360 
360 
360 
360 
360 

U 
U 
U 
U 
U 

98-95-3 Nitrobenzene 360 U 
78-59-1 Isoohorone 360 U 
88-75-5
105-67-9
65-85-0

 2-Nitrophenol 
 2, 4-Dimethylphenol 
 Benzoic Acid 

360 
360 
1800 

U 
U 
U 

lll-91-l
120-83-2
120-82-1
91-20-3
106-47-8

 bis (2-Chloroethoxy) Methane 
 2, 4-Dichlorophenol '_ 
 1,2, 4-Trichlorobenzene 

 Naphthalene 
 4-Chloroaniline 

360 
360 
360 
360 
360 

U 
U 
U 
U 
U 

360 U 
59-50-7
Q 1 C I " 7  C

 4-Chloro-3-Methylphenol 
 *"} M » " ~ .._ 

360 
360 

U 
U 

360 U 
88-06-2
95-95-4
91-58-7
88-74-4

 2,4, 6 -Trichlorophenol 
 2,4, 5-Trichlorophenol" 

2 -Chloronaphthalene " 
 2-Nitroaniline 

360 
1800 
360 
1800 

U 
U 
U 
U 

131-11-3
208-96-8
606-20-2

 Dime thylphthal ate 
 Acenaphthylene 
 2, 6-Dinitrotoluene 

360 
360 
360 

U 
U 
U 

99-09-2 3-Nitroaniline 1800 U 
83-32-9 Acenaohthene 360 U 

FORM I SV-1 3/90
 



1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

0410UOF1 
Lab Name: E & E INC. Contract:
 

Lab Code: EANDE Case No.: 689 SAS No.: SDG No.: 42395
 

Matrix: (soil/water) SOIL Lab Sample ID: 42397
 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 14263
 

Level: (low/med) LOW Date Received: 04/13/96
 

% Moisture: 9 decanted: (Y/N) N Date Extracted: 04/15/96
 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 04/16/96
 

Injection Volume: 2.0(uL) Dilution Factor: 1.0
 

GPC Cleanup: (Y/N) N pH:
 
CONCENTRATION UNITS:
 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG
 

51-28-5 2, 4-Dinitrophenol 1800 U
 
100-02-7 , 4-Nitrophenol_ 1800 U
 
132-64-9 Dibenzofuran 360 U
 
121-14-2 2 , 4-Dinitrotoluene 360 U
 
84-66-2 Diethylphthalate 360 U
 
7005-72-3 4-Chlorophenyl-phenylether 360 U
 
86-73-7 Fluorene ~ 360 U
 
100-01-6 4-Nitroaniline 1800 U
 
534-52-1 4, 6-Dinitro-2-methylphenol 1800 U
 
86-30-6 N-Nitrosodiphenylamine (1)~ 360 U
 
101-55-3 4-Bromophenyl-phenylether_J 360 U 
118-74-1 Hexachlorobenzene 360 U
 
87-86-5 Pentachlorophenol 1800 U
 
85-01-3 Phenanthrene 360 U
 
120-12-7 Anthracene 360 U
 
86-74-8 Carbazole 360 U
 
84-74-2 Di-n-Butyipnthaiate 360 U
 
206-44-0 Fluoranthene 360 U
 
92-87-5 Benzidine 1800 U
 
129-00-0 Pyrene __^_^ 360 U
 
85-68-7 Butylbenzyiphthalate 360 U
 
91-94-1 3,3'- Dichlorobenz idine 730 U
 
56-55-3 Benzo (a) Anthracene 360 U
 
218-01-9 Chrysene 360 U
 
117-81-7 bis (2-Ethyihexyl) Phthaiate 360 U
 
117-84-0 Di-n-Octyl Phthaiate '_ 360 U
 
205-99-2 Benzo (b) Fluoranthene 360 U
 
207-08-9 Benzo (k) Fluoranthene 360 U
 
50-32-8 Benzo (a) Pyrene 360 U
 
193-39-5 Indenod, 2, 3-cd) Pyrene 360 U
 
53-70-3 Dibenz (a, h) Anthracene 360 U
 
191-24-2 Benzo (g,h, i) Perylene 360 U
 

(1)-Cannon be separated rrom Diphenylamine
 

FORM I SV-2
 



TEST CODE :SPPH 1" JOB NUMBER :9600.S89 
ELAP ID : 10486 

Ecology and Environment, Inc. 
Analytical Services Center 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT

TE'ST NAME : TPH AS GASOLINE

SAMPLE ID LAB : EE-96-42397

SAMPLE ID CLIENT: 04CDXX1SOOUOF1

SDG # : 42395


SAMPLE VOLUME: 7.0 g
 
FINAL VOLUME: 10 mL


PARAMETER


TPH as Gasoline


QUALIFIERS: C = COMMENT

J = ESTIMATED VALUE

X = EXCEEDS CALIBRATION LIMIT.
 

 %SOLIDS : 91 %
 
 UNITS : MG/KG
 
 MATRIX : SOLID
 
 DATE RECEIVED : 04/13/96
 

 DATE ANALYZED : 04/15/96­
DILUTION FACTOR : 1.0
 

 INJECTION VOLUME: 100 uL
 

 RESULTS Q QNT. LIMIT
 

 ND 5.5
 

 ND = NOT DETECTED
 
B = ALSO PRESENT IN BLANK
 

N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



TEST CODE :SCTPH 1 JOB NUMBER -.9600.689
 
ELAP ID : 10486
 

Ecology and Environment, Inc.
 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT VSOLIDS : 91 % 
TEST NAME : TPH AS DIESEL . UNITS : MG/KG 
SAMPLE ID LAB : EE-96-42397 MATRIX : SOLID 
SAMPLE ID CLIENT: 04CDXX1SOOUOF1 DATE RECEIVED : 04/13/96 
SDG # : 42395 DATE ANALYZED : 04/17/96 

DILUTION FACTOR : 1.0 
SAMPLE VOLUME: 25 g DATE EXTRACTED: 04/15/96 
FINAL VOLUME: 1.0 mL INJECTION VOLUME: 2.0 uL 

PARAMETER RESULTS Q QNT. LIMIT
 

TPH as Diesel 55 5.5
 

QUALIFIERS: C = COMMENT ND = NOT DETECTED
 
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
 
X = EXCEEDS CALIBRATION LIMIT.
 
N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



TEST CODE :SP&PCB1 JOB NUMBER :9600. 689
 
\
 ELAP ID : 10486
 

Ecology and Environment, Inc.
 
Analytical Services Center
 

CLIEKT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT
 
TEST NAME : PESTICIDE-PCS
 
SAMPLE ID LAB : EE-96-42397
 
SAMPLE ID CLIENT: 04CDXX1SOOUOF1
 
SDG 8 : 42395
 

SAMPLE VOLUME: 30 g
 
FINAL VOLUME: 10 mL
 

PARAMETER
 RESULTS


%SOLIDS : 91 %
 
UNITS : MG/KG
 
MATRIX : SOLID
 
DATE RECEIVED : 04/13/96
 
DATE ANALYZED : 04/18/96
 
DILUTION FACTOR : 1.0
 
DATE EXTRACTED: 04/15/96
 
INJECTION VOLUME: 2.0 uL
 

Q QNT. LIMIT
 

Aldrin ND 0. 001 
alpha-BHC ND 0.001 
beta-BHC ND 0.001 
gamma-BHC (Lindane) ND 0.001 
delta-BHC ND 0.001 
Chlordane ND 0.008 
4,4'-DDD " ND 0.002 
4,4' -DDE ND 0 . 002 
4,4' -DDT ND 0.005 
Dieldrin ND 0.002 
Endosulfan I ND 0.002 
Endosulfan II ND 0. 002 
Endosulfan sulfate ND 0.005 
Endrin ND 0.002 
Endrin aldehyde ND 0.005 
Heptachlor ND 0.001 
Heptachlor epoxide ND 0.001 
Toxaphene ND 0.055 
Methoxychlor ND 0.018 
PCS -1015 ND 0.022 
PCB-1221 ND 0 .022 
PCB-1232 ND 0.022 
PCB-1242 ND 0.022 
PCB-1248 ND 0.022 
PCB-12S4 ND 0.022 
PCB-1260 ND 0.022 

QUALIFIERS: C = COMMENT ND = NOT DETECTED
 
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
 
X = EXCEEDS CALIBRATION LIMIT
 
N = ANALYTE V7AS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ECOLOGY_AND_ENVIRONMENT Contract: 
42397 

Lab Code: EANDE Case No.: 9600.689 SAS No.: SDG No.: 42395 

Matrix (soil/water): SOIL_ Lab Sample ID: 42397
 

Level (low/med): LOW Date Received: 04/13/96
 

% Solids: _91.4
 

Concentration Units (ug/L or mg/kg dry weight): MG/KG
 

CAS No. Analyte
 

7429-90-5 Aluminum
 
7440-36-0 Antimony
 
7440-38-2 Arsenic
 
7440-39-3 Barium
 
7440-41-7 Beryllium
 
7440-4'3-9 Cadmium
 
7440-70-2 Calcium
 
7440-47-3 Chromium
 
7440-48-4 Cobalt
 
7440-50-8 Copper
 
7439-89-6 Iron
 
7439-92-1 Lead
 
7439-95-4 Magnesium
 
7439-96-5 Manganese
 
7439-97-6 Mercury
 
7440-02-0 Nickel
 
7440-09-7 Potassium
 
7782-49-2 Selenium
 
7440-22-4 Silver
 
7440-23-5 Sodium
 
7440-28-0 Thallium
 
7440-62-2 Vanadium
 
7440-66-6 Zinc
 

Cyanide
 

Concentration C Q 

3010 
6.3 U 
2.5 
7.4 B 
0.16 B 
0.50 U 
329 B 
3.4 
1.1 B 

17.4 
4930 
7 .7 
549 

32.8 * 
0.11 U 
1.5 U 
416 B 

0.51 U 
0.59 U N 
81.7 B 
0 .46 U 
8 .4 
8. 9 * 

Color Before: Clarity Before: 

Color After: Claritv After: C 

Comments: 
CLIENT SAMPLE ID: 04CDXX1SOOUOF1 

FORM I - IN
 

M
 

P
 
P
 
P
 
P
 
P
 
P
 
P
 
P
 
P
 
P
 
P
 
P
 
P
 
P
 
CV
 
P
 
P
 
P
 
P
 
P
 
P
 
P
 
P
 
NR
 

Texture: SAND
 

Artifacts: YES
 

ILM03
 



Closure Report 
Drainage Structure 04CDXX1 

OFF-SITE ANALYTICAL DATA 
PAYLIMIT SAMPLE 

Otis ANGB 
Drainage Structure Removal Program 



TEST CODE :SPH_OC1 JOB NUMBER :9600.689 
ELAP ID : 1048S 

Ecology and Environment, Inc. 
Analytical Services Center 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT
 
TEST NAME : 8010 VOA +EDB (JE)
 
SAMPLE ID LAB : EE-96-42395
 
SAMPLE ID CLIENT: 04CDXX1SOPLOF1
 
SDG # : 42395
 

SAMPLE VOLUME: 5.0 g
 

PARAMETER
 

Dichlorodif luorome thane
 
Chlorome thane
 
Vinyl chloride
 
Bromome thane
 
Chloroethane
 
Trichlorof luorome thane
 
1 , l-Dichloroethene
 
Methylene chloride
 
trans -1 , 2-Dichloroethene
 
1, 1-Dichloroethane
 
cis-l, 2-Dichloroethene
 
Chloroform
 
1,1, 1-Trichloroethane
 
Carbon tetrachloride
 
1 , 2 -Dichloroethane
 
Trichloroethene
 
1 , 2 -Dichloropropane
 
Bromodichlorome thane
 
2-Chloroethylvinylether
 
cis-l,3 -Dichloropropene
 
trans-1,3 -Dichloropropene
 
1,1, 2-Trichloroethane
 
Tetrachloroethene
 
Dibromochlorome thane
 
Chlorobenzene
 
Bromof orm
 
1,1,2, 2-Tetrachloroethane
 
1 , 3 -Dichlorobenzene
 
1 , 4 -Dichlorobenzene
 
1 , 2-Dichlorobenzene
 
Ethylene dibromide
 

QUALIFIERS: C = COMMENT

J = ESTIMATED VALUE

X = EXCEEDS CALIBRATION LIMIT
 

%SOLIDS : 92 V
 
UNITS : UG/KG
 
MATRIX : SOLID
 
DATE RECEIVED : 04/13/96
 
DATE ANALYZED : 04/16/96
 
DILUTION FACTOR : 1.0
 

RESULTS QNT. LIMIT
 

ND 5.4
 

ND 5.4
 
ND 1.1
 
ND 0.54
 

ND 0.87
 

ND 0.65
 
ND 0. 54
 

ND 2.7
 
ND 0.54
 

ND 0.54
 

ND 0.54
 

ND 5 . 4
 
ND 0.54
 

ND 0.54
 
ND 0.54
 

ND 1.1
 
ND 3.3
 

ND 2.2
 

ND 2.2
 

ND 0.76
 

ND 1.6
 

ND 0.54
 

ND 2.2
 
ND 0.54
 

ND 0.87
 

ND 0 . 54
 

ND 5.4
 

ND 0.87
 

ND 0.87
 

ND 0.87
 

ND 1.1
 

 ND = NOT DETECTED
 
B = ALSO PRESENT IN BLANK
 

N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON Or METHODOLOGY WITH ACID PRESERVATION
 



TEST CODE :SPA_OCI JOB NUMBER :9600.689
 
ELAP ID : 10486
 

Ecology and Environment, Inc.
 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT VSOLIDS : 92 %
 
TEST NAME : 8020 VOA (JE) UNITS : UG/KG
 
SAMPLE ID LAB : EE-96-42395 MATRIX : SOLID
 
SAMPLE ID CLIENT: 04CDXX1SOPLOF1 DATE RECEIVED : 04/13/96
 
SDG # :; 42395 DATE ANALYZED : 04/16/96
 

DILUTION FACTOR : 1.0
 
SAMPLE VOLUME: 5.0 g
 

PARAMETER RESULTS QNT. LIMIT
 

MTBE ND 1. 6
 
Benzene ND 0. 65
 
Toluene ND 11
 
Ethylbenzene ND 11
 
Chlorobenzene ND 1. 5
 
1 , 3 -Dichlorobenzene ND 1. 5
 
1 , 4 -Dichlorobenzene 10 1. 3
 
1 , 2 -Dichlorobenzene ND 1. 3
 
Total Xylenes ND 11
 

QUALIFIERS: C = COMMENT ND = NOT DETECTED
 
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
 
X = EXCEEDS CALIBRATION LIMIT
 
N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 

1 j3
 



IB EPA SAMPLE N(T.
 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
 

Lab Name: E & E INC. Contract:
 

Lab Code: EANDE Case No.: 689 SAS No.:
 

Matrix: (soil/water) SOIL
 

Sample wt/vol: 30.0 (g/mL) G
 

Level: (low/med) LOW
 

% Moisture: 8 decanted: (Y/N) N
 

Concentrated Extract Volume: 1000 (uL)
 

Injection Volume: 2.0(uL)
 

GPC Cleanup: • (Y/N) N pH:
 

041PLOF1
 

SDG No.: 42395
 

Lab Sample ID: 42395
 

Lab File ID: 14265
 

Date Received: 04/13/96
 

Date Extracted: 04/15/96
 

Date Analyzed: 04/16/96
 

Dilution Factor: 1/0
 

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

108-95-2 Phenol ,____
 
111-44-4 r--bis(2-Chloroethyl)Ether ~
 
95-57-8 2 -Chlorophenol
 
541-73-1 1,3- Dichlorobenzene
 
106-46-7 1, 4-Dichlorobenzene
 
100-51-6 Benzyl Alcohol
 
95-50-1 1, 2 -Dichlorobenzene
 
95-48-7 2-Methylphenol_^
 
108-60-1 2,2' -oxybis (1 -Chloropropane)
 
106-44-5 4-Methylphenol
 
621-64-7 N-Nitroso-Di-n-Propylamine
 
67-72-1 Hexachloroe thane
 
98-95-3 Nitrobenzene
 
78-59-1 Isophorone__^
 
88-75-5 2-Nit rophenol ~
 
105-67-9 2, 4-Dimethylphenol
 
65-85-0 Benzoic Acid^^
 
111-91-1 bis (2-Chloroethoxy) Methane
 
120-83-2 2, 4 -Dichlorophenol
 
120-82-1 1,2, 4-Trichlorobenzene
 
91-20-3 Naphthalene
 
106-47-8 4-Chloroaniline
 
87-68-3 Hexachlorobutadiene
 
59-50-7 4-Chloro-3-Methylphenol
 
91-57-6 2-Methylnaphthalene
 
77-47-4 Hexachlorocyclopentadiene
 
88-06-2 2,4, 6-TrichIorophenol
 
95-95-4 2,4, 5-Trichlorophenol
 
91-58-7 2- Chloronapht halene
 
88-74-4 2-Nitroaniline
 
131-11-3 Dimethylphthalate
 
208-96-8 Acenaphthylene
 
606-20-2 2, 6-Dinitrotoluene
 
99-09-2 3-Nitroaniline
 
83-32-9 Acenaphthene
 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
1700 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
1700 U 
360 U 
1700 U 
360 U 
360 U 
360 U 
1700 U 
360 U 

FORM I SV-1 3/90
 



1C EPA SAMPLE NO,
 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
 

Lab Name: E & E INC. Contract:
 

Lab Code: EANDE Case No.: 689 SAS No.:
 

Matrix: (soil/water) SOIL
 

Sample wt/vol: 30.0 (g/mL) G
 

Level: (low/med) LOW
 

% Moisture: 8 decanted: (Y/N) N
 

Concentrated Extract Volume: 1000 (uL)
 

Injection Volume: 2.0(uL)
 

GPC Cleanup: (Y/N) N pH:
 

041PLOF1
 

SDG No.: 42395
 

Lab Sample ID: 42395
 

Lab File ID: 14265
 

Date Received: 04/13/96
 

Date Extracted: 04/15/96
 

Date Analyzed: 04/16/96
 

Dilution Factor: 1.0
 

CAS NO.


51-2S-5

100-02-7

132-64-9

121-14-2

84-65-2

7005-72-3

86-73-7

100-01-6

534-52-1

86-30-6

101-55-3

118-74-1

87-86-5

85-01-8

120-12-7

86-74-8

84-74-2

206-44-0

92-87-5

129-00-0

85-58-7

91-94-1

56-55-3

218-01-9

117-81-7

117-84-0

205-99-2

207-08-9

50-32-8

193-39-5

53-70-3

191-24-2


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

 2, 4-Dinitrophenol
 
 r--4-Nitrophenol_
 
 Dibenzof uran
 
 2, 4 -Dinitrotoluene
 
 Diethylphthalate
 
 4-Chlorophenyl-phenylether
 

 Fluorene ~
 
 4-Nitroaniline
 
 4, 6-Dinitro-2-methylphenol_
 
 N-Nitrosodiphenylamine (1) ~
 
 4-Bromophenyl-phenylether
 
 Hexachlorobenzene
 

 Pentachlorophenol
 
 Phenanthrene
 
 Anthracene
 

 Carbazole
 
 Di-n-Butylphthalate
 
 Fluoranthene
 

 Benzidine
 
 Pyrene
 
 Butylbenzylphthalate
 
 3,3' -Dichlorobenzidine
 
 Benzo (a) Anthracene
 
 Chrysene
 
 bis (2-Ethylhexyl) Phthalate
 
 Di-n-Octyl Phthalate "
 
 Benzo (b) Fluoranthene
 
 Benzo (k) Fluoranthene
 
 Benzo (a) Pyrene
 
 Indeno (1,2, 3-cd) Pyrene
 

 Dibenz (a, hjAnthracene
 
 Benzo (g, h, i) Perylene
 

1700 U
 
1700 U
 
360 U
 
360 U
 
360 U
 
360 U
 
360 U
 
1700 U
 
1700 U
 
360 U
 
360 U
 
360 U
 
1700 U
 
360 U
 
360 U
 
360 U
 
360 U

41 J
 

1700 U
 
38 J
 
55 J
 

720 U
 
360 U
 
360 U
 
220 J
 
360 U
 
38 J
 
15 J
 

360 U
 
360 U
 
360 U
 
360 U
 

,1) - Cannot be separated rrom Dipnenylamine
 

FORM I SV-2 3/90
 



TEST CODE :SPPK I JOB NUMBER :9600.689 
ELAP ID : 10486 

Ecology and Environment, -Inc. 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASS
 
RESULTS IN DRY WEIGHT

TEST NAME : TPH AS GASOLINE

SAMPLE ID LAB : EE-96-4239'5

SAMPLE ID CLIENT: 04CDXX1SOPLOF1

SDG S : 42395


SAMPLE VOLUME: 7.0 g
 
FINAL VOLUME: 10 mL


PARAMETER


TPH as Gasoline


QUALIFIERS : C = COMMENT

J = ESTIMATED VALUE

X = EXCEEDS CALIBRATION LIMIT
 

 %SOLIDS : 92 %
 
 UNITS : MG/KG
 
 MATRIX : SOLID
 

 DATE RECEIVED : 04/13/96
 
 DATE ANALYZED : 04/15/96
 

DILUTION FACTOR : 1.0
 

 INJECTION VOLUME: 100 uL
 

 RESULTS Q QNT. LIMIT
 

 ND 5.4
 

 ND = NOT DETECTED
 
B = ALSO PRESENT IN BLANK
 

N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



TEST CODE :SCTPH 1' JOB NUMBER :9600.689
 
ELAP ID : 10486
 

Ecology and Environment, Inc.
 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT %SOLIDS : 92 % 
TEST NAME : TPH AS DIESEL UNITS : MG/KG 
SAMPLE ID LAB : EE-96-42395 MATRIX : SOLID 
SAMPLE ID CLIENT: 04CDXX1SOPLOF1 DATE RECEIVED : 04/13/96 
SDG # : 42395 DATE ANALYZED : 04/16/96 

DILUTION FACTOR : 1.0 
SAMPLE VOLUME: 25 g DATE EXTRACTED: 04/15/96 
FINAL VOLUME: 1.0 mL INJECTION VOLUME: 2.0 uL 

PARAMETER RESULTS Q QNT. LIMIT
 

TPH as Diesel 160 5.4
 

QUALIFIERS: C = COMMENT ND = NOT DETECTED
 
J = ESTIMATED VALUE B = ALSO PRESENT IN BLANK
 
X = EXCEEDS CALIBRATION LIMIT.
 
N = ANALYTE WAS. NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 

i •-,

f
 



TEST CODE :SP&PCB1 JOB NUMBER :9600.689 
ELAP ID : 10486 

Ecology and Environment, Inc. 
Analytical Services Center
 

CLIENT : JG-4000 OTIS AIR FORCE BASE
 
RESULTS IN DRY WEIGHT
 
TEST NAME : PESTICIDE-PCB
 
SAMPLE ID LAB : EE-96-42395
 
SAMPLE ID CLIENT: 04CDXX1SOPLOF1
 
SDG # : 42395
 

SAMPLE VOLUME: 30 g
 
FINAL VOLUME: 10 mL
 

PARAMETER
 

Aldrin
 
alpha -BHC
 
beta-BHC
 
gamma -3KC (Lindane)
 
delta-BKC
 
Chlordane
 
4,4 '-ODD '
 
4,4' -DDE
 
4,4' -DDT
 
Dieldrin
 
Endosulfan I
 
Endosulfan II
 
Endosulfan sulfate
 
Endrin
 
Endrin aldehyde
 
Heptachlor
 
Heptachlor epoxide
 
Toxaphene
 
Methoxychlor
 
PCB-1016
 
PCB-1221
 
PCB-1232
 
PCB-1242
 
PCB-1248
 
PCB-1254
 
PCB-1260
 

QUALIFIERS: C = COMMENT

J = ESTIMATED VALUE

X = EXCEEDS CALIBRATION LIMIT
 

RESULTS
 

ND
 

ND
 
ND
 

ND
 

ND
 

ND
 
ND
 

ND
 

ND
 
ND
 

ND
 
ND
 

ND
 

ND
 
ND
 

ND
 

ND
 
ND
 

ND
 

ND
 
ND
 

ND
 

ND
 

ND
 

ND
 

ND
 

%SOLIDS : 92 %
 
UNITS : MG/KG
 
MATRIX : SOLID
 
DATE RECEIVED : 04/13/96
 
DATE ANALYZED : 04/18/96
 
DILUTION FACTOR : 5.0
 
DATE EXTRACTED: 04/15/96
 
INJECTION VOLUME: 2.0 uL
 

QNT. LIMIT
 

0. 005
 

0 .005
 
0. 005
 

0. 005
 
0. 005
 
0. 043
 
0 .Oil
 
0. Oil
 

0. 027
 

0. Oil
 

0. Oil
 
0 .Oil
 
0. 027
 

0. Oil
 

0. 027
 

0. 005
 

0. 005
 
0 .27
 
0. 087
 

0. 11
 

0 .11
 
0. 11
 
0. 11
 

0. 11
 

0 .11
 
0 .11
 

 ND = NOT DETECTED
 
B = ALSO PRESENT IN BLANK
 

N = ANALYTE WAS NOT CONFIRMED BY ALTERNATE PROCEDURE
 
A = PHENOMENON OF METHODOLOGY WITH ACID PRESERVATION
 



U.S. EPA - CLP
 

1
 
INORGANIC ANALYSES DATA SHEET
 

Lab Name: ECOLOGY_AND_ENVIRONMENT Contract:
 

Lab Code: EANDE Case No.: 9600.689 SAS No.:
 

EPA SAMPLE NO.
 

42395
 

SDG No.: 42395
 

Matrix (soil/water): SOIL_
 

Level (low/med) : LOW
 

% Solids: _91.8
 

Lab Sample ID: 42395
 

Date Received: 04/13/96
 

Concentration Units (ug/L or mg/kg dry weight): MG/KG
 

CAS No. Analyte
 

7429-90-5 Aluminum
 
7440-36-0 Antimony
 
7440-38-2 Arsenic
 
7440-39-3 Barium
 
7440-41-7 Beryllium
 
7440-43-9 Cadmium
 
7440-70-2 Calcium
 
7440-47-3 Chromium
 
7440-48-4 Cobalt
 
7440-50-8 Copper
 
7439-89-6 Iron
 
7439-92-1 Lead
 
7439-95-4 Magnesium
 
7439-96-5 Manganese
 
7439-97-6 Mercury
 
7440-02-0 Nickel
 
7440-09-7 Potassium
 
7782-49-2 Selenium
 
7440-22-4 Silver
 
7440-23-5 Sodium
 
7440-28-0 Thallium
 
7440-62-2 Vanadium
 
7440-66-6 Zinc
 

Cyanide
 

Concentration
 

1030
 
6.2
 
0.85
 
6.9
 

0.07
 
0 .50
 
261
 
1.5
 
0 .90
 
23 .6
 
1550
 
11.0
 
168
 

17.3
 
0.11
 
1.5
 
195
 

0.72
 
0 .59
 
70.9
 
0 .46
 
2.5
 
4 .4
 

Color Before: Clarity Before: 

Color After: Clarity After: C_ 

Comments: 
CLIENT SAMPLE ID: 04CDXX1SOPLOF1 

C Q M
 

P
 
U P
 
B P
 
B P
 
U P
 
U P
 
B P
 

P
 
U P
 

P
 
P
 
P
 

B P
 
* P
 

U CV
 
U P
 
B P
 

P
 
U N P
 
U P
 
U P
 
B P
 

* P
 
NR
 

Texture: SAND_
 

Artifacts: YES
 

FORM I - IN ILM03.0
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