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SECTION 6 

6.0 STUDY AREA 43 - HISTORIC GAS STATIONS 

The following section presents the findings and recommendations of the SI field 
investigations conducted at the 19 historic gas station sites, and SSI field 
investigations at eight historic gas stations, which make up SA 43. These sites 
were part of an installation-wide fuel distribution and motor pool system installed 
in the early 1940s and discontinued in the early 1950s. All of the historic gas 
station sites are located on the Main Post portion of Fort Devens (Figure 6.1-1). 

Additional data for each of the SA 43 historic gas station sites ( 43B through 43S) 
was gathered under the Areas Requiring Environmental Evaluation (AREE) 61 -
Maintenance and Waste Accumulation Areas program. The following is a list of 
corresponding AREE 61 and SA 43 site designations: 

43 B = 61AQ 
43 C = Part of 61 F 
43 D = 61AR 
43 E = 61 AS 
43 F = 61 C 
43 G = 61 G 
43 Hand I = 61 I 
43 J = 61 AF 
43 K = 610 
43 L = 61 P 
43 M = 61 Q 
43 0 = 61 S 
43 P = 61 T 
43 Q = 61 U 
43 R = 61AT 
43 S = 61 V 

The results of the AREE 61 investigation completed at each SA 43 are not 
included in this report. 
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SECTION 6 

6.1 STUDY AREA 43A 

6.1.1 Study Area Background and Conditions 

SA 43A was the former central distribution facility for all of the historic gas 
stations. It was located in what is now the Petroleum, Oil, and Lubricant (POL) 
Storage yard across Market Street from the Defense Reutilization Marketing 
Office Building 204 (DRMO; Study Area 32), and between Antietam Street, Cook 
Street, and Market Street (Figure 6.1-2). Gasoline was delivered to this facility by 
railroad tank cars and was off-loaded into above ground storage tanks (ASTs) and 
USTs. From there it was transported by truck to the individual historic gas 
stations. The distribution facility consisted of the main gasoline station building 
(Building T-401), the gasoline pumphouse (P-186), and seven storage tanks 
totaling 76,000 gallons [three 12,000 gallon USTs, two 12,000 gallon ASTs, and 
two 8,000 gallon ASTs] (Barbour,1941) (see Figure 6.1-2). 

The four ASTs, originally located in a pit behind Building T-401, were removed 
between 1965 and 1972 (Detrick, 1991). There is no other data available on the 
removal of these ASTs. A total of five USTs, consisting of four 12,000 gallon 
USTs and one 10,000 gallon UST, were excavated from the site in 1989 and 1990 
(EA, 1990). The 12,000 gallon USTs and the 10,000 gallon UST had apparently 
been used at the site for fuel-oil storage; however, no records of these USTs were 
available. The remaining three USTs were located beneath the historic gasoline 
pumphouse (Building P-186), and it is likely that they were used for gasoline 
storage, only, during the 1940s. 

After removal of the USTs and 800 cubic yards of contaminated soil, confirmatory 
soil samples were collected from the excavation and analyzed for TPHC. The 
highest TPHC concentration was 237 milligrams per kilogram (mg/kg) 
(Environmental Applications [EA], 1990). The excavations were backfilled and 
no further soil removal occurred at this area. 

In October 1990, a limited hydrogeological assessment of the POL site was 
conducted (GZA Remediation, Inc. [GZAR], 1990). GZAR concluded that "no 
significant fuel contamination remains in the vicinity of the former leaking 
underground storage tanks." However, GZAR's investigation did not include the 
western part of the POL area, where the ASTs and the main gasoline station 
(Building T401) were formerly located. 
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SECTION 6 

Five new USTs were installed at the POL storage yard, in 1991. These USTs are 
currently used to store fuel for military vehicles used on Fort Devens. 

In 1992, a limited soil removal for surface soil contamination, was completed. 
Soil was removed from around the existing pump and valve pit which is used to 
fill fuel distribution trucks. The area around the pump and valve pit and the 
existing UST refill pipes was paved to act as a containment structure for future 
spills. 

6.1.2 Site Investigation Program Summary 

The SI at SA 43a was performed in accordance with the Final SI Historic Gas 
Station Task Order Work Plan (ABB-ES, 1992b) and in conformance to the 
provisions of the POP (ABB-ES, 1992a). The field sampling program at SA 43A 
was designed to investigate the nature and distribution of subsurface soil and, if 
possible, groundwater contamination. Subsurface soil samples were collected for 
field analysis at two areas within SA 43A (see Figure 6.1-2). SA 43A was divided 
into two areas due to the different site conditions at each area. Area 1, located at 
the comer of Antietam Street and Cook Street, is comprised of the former gas 
station (Building T-401) and the area around the former ASTs. Area 2 consists of 
the active POL storage yard and the former gasoline pumphouse and historic 
USTs (see Figure 6.1-2). 

The field investigation at each area consisted of a surficial geophysical 
investigation, subsurface soil sampling using ABB-ES' TerraProbe unit, field 
analysis of the soil samples collected with the TerraProbe unit, soil borings to 
collect subsurface soil samples for laboratory analysis, and a geodetic survey to 
locate the TerraProbe points and soil borings. The soil samples collected with the 
TerraProbe unit were analyzed on a GC for BTEX and on an IR unit for TPHC. 
The TPHC analysis used a slightly modified version of USEPA Method 418.1 (see 
Section 3.2.3 for details). 

Area 1. The surficial geophysical investigation was conducted at Area 1 consisting 
of a metal detector survey, a magnetometer survey, and a GPR survey. These 
surveys were designed to determine if there were any abandoned USTs or 
associated piping present at Area 1 (Figure 6.1-3). 
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A total of 22 soil samples were collected from eight TerraProbe points at Area 1 
(see Figure 6.1-3). The remaining eight proposed TerraProbe points were not 
sampled due to difficult subsurface conditions encountered in the initial eight 
points. Eight soil samples were collected from O feet to 2 feet, and five soil 
samples were collected from 11 feet to 21 feet for field analysis, nine soil samples 
were collected between 25 feet and 32 feet bgs, which appears to be the 
approximate depth of the water table at Area 1. All of the subsurface soil 
samples were analyzed in the field for BTEX and TPHe. 

Two subsurface soil samples were collected for laboratory analysis from one soil 
boring (43A-92-01X) drilled at Area 1 (see Figure 6.1-3). Soil samples were 
collected from O feet to 2 feet and 27 feet to 29 feet bgs. Both soil samples were 
analyzed for VOes, TPHe, and lead. 

Area 2. The surficial geophysical investigation was conducted at Area 2 consisting 
of a metal detector survey, a magnetometer survey, and a GPR survey 
(Figure 6.1-4). These surveys were designed to determine if there were any 
abandoned USTs or associated piping present at Area 2. 

A total of 22 soil samples were collected from nine TerraProbe points for field 
analysis (see Figure 6-4). The remaining point, TP-19, was not sampled. Three 
soil samples were collected from TerraProbe points at O feet to 2 feet, and nine 
soil samples were collected from 11 feet to 16 feet, and ten soil samples were 
collected from 22 feet to 28 feet, which appears to be the approximate depth of 
the groundwater table at Area 2. All of the subsurface soil samples were 
analyzed in the field for BTEX and TPHC. 

Two subsurface soil samples were collected for laboratory analysis from the one 
soil boring (43A-92-02X) drilled at Area 2 (see Figure 6.1-4): Soil samples were 
collected from 10 feet to 12 feet and 25 feet to 27 feet bgs. Both soil samples 
were analyzed for voes, TPHe, and lead. The three existing monitoring wells 
around Area 2 (POL-1, POL-2, and POL-3) were not sampled as part of the SI 
field investigation. However, the wells have been sampled in the past and the 
results are presented below. 
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SECTION 6 

6.1.3 Field Investigation Results and Observations 

The soils at SA 43A consisted of poorly graded sand with trace amounts of silt. 
The soil boring 43A-92-01X at Area 1 was advanced to 32 feet bgs and the soil 
boring 43A-92-02X at Area 2 was advanced to 29 feet. The water table was 
encountered at 26.8 feet at Area 1 and at 26.1 feet at Area 2. Because no 
groundwater monitoring wells were installed as part of this SI field investigation, 
the aquifer properties and groundwater quality at SA 43A could not be 
determined. Soil boring logs are provided in Appendix B. 

Area 1. The geophysical surveys performed at Area 1 did not indicate the 
presence of any abandoned USTs or associated piping. The geophysical 
measurements collected during the surveys are provided in Appendix L. 

Eight soil samples were collected from O feet to 2 feet and five soil samples were 
collected from 11 feet to 21 feet for field analysis. No BTEX compounds were 
detected in any of these samples, however, TPHe was detected at 180 ppm in the 
2 foot sample collected from TP-04. No other TPHe was detected (Table 6.1-1; 
Figure 6.1-5 and 6.1-6). Nine soil samples were collected from depths of 25 feet 
to 32 feet bgs, which appears to be the approximate depth of the groundwater 
table at Area 1. BTEX compounds and TPHe were detected in TP-12, only. 
Toluene, ethylbenzene and xylenes were detected, with a total concentration of 
57,000 ppb, and TPHe was detected at 4,000 ppm. No benzene was detected (see 
Table 6.1-1; Figure 6.1-7). 

Two subsurface soil samples were collected for laboratory analysis from 
43A-92-01X (Figure 6.1-8). No voes or TPHe were detected in the O foot to 
2 foot sample. Lead was detected above the established Fort Devens background 
concentration at 120 µg/ g in this sample. voes and TPHe were detected in the 
soil sample collected from 27 feet to 29 feet. Tetrachloroethylene was detected at 
0.01 µg/g and TPHe was detected at 44.1 µg/g. Lead was detected at 6.05 µg/g 
which was below the established background concentration (Table 6.1-2; see 
Figure 6.1-8). 

Area 2. The geophysical surveys completed at Area 2 indicated the location of 
the active fiberglass USTs, but did not identify any abandoned USTs or associated 
piping. The geophysical measurements collected during the surveys are presented 
in Appendix L. 
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Three soil samples were collected from three TerraProbe points at O feet to 2 feet 
bgs. No BTEX compounds were detected in any of the samples, but TPHC was 
detected in all three ranging from 610 ppm to 1,200 ppm (see Table 6.1-1; 
Figure 6.1-9). Nine soil samples were collected from 11 feet to 16 feet at Area 2. 
No BTEX compounds or TPHC were detected in any of these samples 
(Figure 6.1-10). Ten soil samples were collected from 22 feet to 28 feet, which 
appears to be the approximate depth of the groundwater table at Area 2. 
Toluene, ethylbenzene, and xylenes were detected in several samples collected 
from this depth. TPHC was detected in six of the 10 samples ranging from 
<52 ppm to 180,000 ppm (see Table 6.1-1; Figure 6.1-11). 

Two subsurface soil samples were collected for laboratory analysis from 
43A-92-02X (Figure 6.1-12). No VOCs or TPHC were detected in the 10 foot 
sample. Xylene was detected at 0.03 µ,g/g and TPHC was detected at 
(10,900 µ,g/g) in the 25 foot to 27 foot sample. Lead was not detected above the 
established background concentration in either of the samples collected (see 
Table 6.1-2; see Figure 6.1-12). 

The existing monitoring wells (POL-1, POL-2, and POL-3) were sampled by 
Ecology and Environment (E&E) personnel in early 1993. The groundwater 
samples were analyzed for VOC, SVOCs, inorganics (POL-1 and POL-3), and 
hardness. Chloroform and di-n-butylphthalate were detected in POL-1 and 
POL-3. Chloroform in POL-3 at 0.73 µg/L and di-n-butylphthalate in POL-1 at 
4.0 µg/L. Trichloroethene and/or xylene were detected in each sample 
(Table 6.1-3; see Figure 6.1-12). Each of the inorganic analytes detected were 
above the established Fort Devens background; these samples were unfiltered. A 
filtered inorganics sample was also collected from POL-3. The results of this 
sample showed only two inorganic analytes, calcium and sodium, above the 
established Fort Devens background (see Table 6.1-3). 

6.1.4 Nature and Distribution of Contamination (Field Analytical and 
Laboratory Results) 

Area 1. The objective of the field sampling program at Area 1 was to investigate 
the presence or absence of soil and groundwater contamination caused by spills or 
leaks associated with the historic gas station. The primary concern at Area 1 was 
that fuel-related contaminants had percolated through the soil to the groundwater. 
To evaluate the migration pathways surface soil and subsurface soil samples, 
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including subsurface soil samples from the water table, were collected and 
analyzed in the field and at an off-site laboratory. The results of the surface soil 
and intermediate subsurface soil samples (0 feet to 21 feet), collected for field 
analysis, appear to indicated that spills and/ or leaks associated with the former 
ASTs, did not cause a significant amount of contamination in and around Area 1. 
However, elevated concentrations of fuel-related contaminants were detected in 
the field analysis sample collected at the water table from TP-12. This 
contamination appears to be a result of an upgradient (Area 2 to the northeast) 
source due to the lack of shallow soil contamination. The laboratory results did 
not correlate well with the field analysis sample, however, TPHC was detected at 
the water table above the laboratory detection limit. 

Area 2. The objective of the field sampling program at Area 2 was to investigate 
the presence or absence of soil and groundwater contamination caused by spills or 
leaks from former USTs which were associated with the historic gas station. The 
primary concern at Area 2 was that the fuel-related contaminants had percolated 
through the soil to the groundwater. To evaluate the migration pathways, surface 
soil and subsurface soil samples, including subsurface soil samples from the water 
table, were collected and analyzed in the field and at an off-site laboratory. The 
results of the surface soil samples indicated the presence of TPHC around the 
existing pump and valve pit. This contaminated soil has subsequently been 
removed from the site during the 1992 soil removal. The intermediate subsurface 
soil samples (11 feet to 16 feet) appear to indicated that spills and/or leaks 
associated with the refueling activities in the POL storage yard, have not caused a 
significant amount of soil contamination at these depths at Area 2. However, 
elevated concentrations of fuel-related contaminants were detected at the water 
table in six of the ten subsurface soil samples collected for field analysis. 
Laboratory analysis of the subsurface soil sample collected from the water table 
confirmed these results. This contamination appears to be a result of leaks and 
residual soil contamination associated with one or more of the former USTs. It 
appears, from the soil results from Area 1, that the contaminants from Area 2 are 
migrating to the southwest along the top of the water table. 

Groundwater samples were collected from the existing monitoring well as part of 
the Group lB field investigation. The results of these groundwater samples 
showed that a fuel-related compound and a solvent were present in the 
groundwater at the existing monitoring well locations. Inorganic analytes detected 
above their established background appeared to be caused by abundant TSS. 
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However, based on these results and the results of the soil samples collected at 
the water table at Area 1 and Area 2, it appears that groundwater contamination 
is present at 43A. 

6.1.5 Source Evaluation and Migration Potential 

Fuel-related VOCs and TPHC were detected in subsurface soil samples collected 
at the water table at Area 1 and Area 2. No groundwater samples were collected 
for field or laboratory analysis during the 1992 SI field investigation; however, 
groundwater samples collected as part of the Group 1B investigation, from 
existing monitoring wells, indicate the presence of a fuel-related compound and a 
solvent-related compound in the groundwater at this site. The primary transport 
mechanism for the contaminants detected at this site is via dissolved phase or free 
product in the groundwater. 

6.1.6 Preliminary Human Health Risk Evaluation 

Field-screening of 23 shallow and intermediate depth TerraProbe soil samples 
revealed no measurable concentrations of B1EX to a depth of 21 feet. TPHC 
was detected above the method detection limit in three of these 23 samples, 
ranging from 180 ppm to 1,200 ppm. When these results are compared to the 
calculated risk-based commercial/industrial concentration value of 1,800 µg/g for 
gasoline, there appears be no significant risk to public health from soil 
contamination at SA 43A. 

At depths below 21 feet, the approximate water table depth, field-screening results 
from 16 TerraProbe soil samples indicate significant contamination from toluene, 
ethylbenzene, and xylenes in soils primarily located in the active POL yard 
(Area 2). Additionally, TPHC levels range up to 23,000 ppm. These results are 
clearly indicative of significant groundwater contamination from petroleum 
products. 

Two confirmatory borings by ABB-ES support the field-screening results. Shallow 
soils in both Area 1 ( 43A-92-01X) and Area 2 ( 43A-92-02X) showed little TPHC 
contamination, although lead was detected at 120 µg/ g at the surface in Area 1. 
However, below 25 feet a soil sample from each boring showed TPHC 
contamination, with the Area 1 sample being relatively low at 44 µg/ g and the 
Area 2 sample confirming groundwater contamination at 10,900 µg/ g. Although 
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the concentration of lead in the surface soil (120 µ,g/g) exceeds the background 
level, it is below the interim cleanup level of 500 to 1,000 ppm for lead. 

6.1. 7 Conclusions and Recommendations 

Although human health risks are not significant and ecological risks are not 
relevant to the subsurface environment of this study area, it is apparent from the 
data collected that the groundwater quality ( and subsurface soil in the saturated 
zone) at SA 43A has been adversely impacted by historical activities. 

Based on these findings, it is recommended that an RI/FS be conducted at this 
study area to further define the distribution of contamination and evaluate the 
need for clean up. It is also recommended that this study area be administratively 
transferred to Group lB due to its geographical location. 
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SAMPLE ID. SA# MEDIUM SITE JD 
AREAl 

43TSA02XX201XF 43A SOIL TP-02 

43TSA02X2501XF 43A SOIL TP-02 

43TSA04XX201XF 43A SOIL TP-04 

43TSA04X2901XF 43A SOIL TP-04 

43TSA06XX201XF 43A SOIL TP-06 

43TSA06Xl 101XF 43A SOIL TP-06 

43TSA06X2501XF 43A SOIL TP-06 

43TSA10XX201XF 43A SOIL TP-10 

43TSA10Xl101XF 43A SOIL TP-10 

43TSA10X2801XF 43A SOIL TP-10 

43TSA11XX201XF 43A SOIL TP-11 

43TSA11X2901XF 43A SOIL TP-11 

43TSA11X3201XF 43A SOIL TP-11 

43TSA12XX201XF 43A SOIL TP-12 

43TSA12X1401XF 43A SOIL TP-12 

43TSA12X2801XF 43A SOIL TP-12 

NO'IES: 

• = ND denotes a non detect or concentrations below 5 ppb. 

• • = ND denotes a non detect or concentrations below 10 ppb 

** • = Detection of Noncalibrated Petroleum Hydrocarbons 

# = Study area 

HGS43A.WKI 

TABLE 6.1-1 
FIELD SCREENING RESULTS 

HISTORIC GAS STATION - SITE A 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TOTAL 
TOL. II. E--llEN* DEPTII TPH BTEX BEN* 

(feet) ppm ·ooh P.i>b . m>h PP,,b 

2 <52 0 ND ND ND 

25 < 55 0 ND ND ND 
2 180 0 ND ND ND 

29 < 57 0 ND ND ND 
2 < 54 0 ND ND ND 

11 < 58 0 ND ND ND 

25 < 52 0 ND ND ND 

2 < 55 0 ND ND ND 

11 <52 0 ND ND ND 

28 < 62 0 ND ND ND 
2 <52 0 ND ND ND 

29 < 52 0 ND ND ND 

32 < 55 0 ND ND ND 

2 < 52 0 ND ND ND 

14 < 55 0 ND ND ND 

28 4000 57000 ND 9100 11000 

M/P 
XU •• . Q-XYL· 

P.Rh . o~b COMMENTS 

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 

30000 6900 

23-0ct-95 



·,• 

,SAMPLE IP SA# MEPIW smw. 
43TSA14XX201XF 43A SOIL 1P.-14 

43TSA14Xll01XF 43A SOIL 1P-14 

43TSA14X2101XF 43A SOIL 1P-14 

43TSA14X2601XF 43A SOIL 1P-14 

43TSA16XX201XF 43A SOIL 1P-16 

43TSA16X2601XF 43A SOIL 1P-16 

AREA2 
43TSA17XX101XF 43A SOIL 1P-17 

43TSA18X1301XF 43A SOIL 1P-18 

43TSA18X2601XF 43A SOIL 1P-18 

43TSA20X1501XF 43A SOIL 1P-20 

43TSA20X1601XF 43A SOIL 1P-20 

43TSA20X2501XF 43A SOIL 1P-20 

43TSA20X2601XF 43A SOIL 1P-20 

43TSA21Xl 101XF 43A SOIL 1P-21 

43TSA21X2301XF 43A SOIL 1P-21 

431W A21X2501XF 43A SOIL 1P-21 

N01ES: 

* = ND denotes a non detect or concentrations below 5 ppb. 

** = ND denotes a non detect or concentrations below 10 ppb 

*** = Detection of Noncalibrated Petroleum Hydrocarbons 

# = Study area 

HGS43AWK1 

TABLE6.l-1 
FIELD SCREENING RESULTS 

HISTORIC GAS STATION - SIIB A 

SIIB INVESTIGATION REPORT 
FORT DEVENS, MA 

TOTAL ; 
' DEP'ill 'i'PJi BTEX BEN* -'. rot• 

_ _(f~,e-t) .. 1>Piil, _llP~ . t;_t;b _ .. t-· __ pf>~ 
2 < 52 0 ND ND 

11 <51 0 ND ND 

21 < 56 0 ND ND 

26 < 55 0 ND ND 

2 <54 0 ND ND 

26 < 52 0 ND ND 

1 1200 0 ND ND 

13 <53 0 ND ND 

26 3400 220 ND ND 

15 <62 0 ND ND 

16 <55 0 ND ND 

25 <65 0 ND ND 

26 <62 0 ND ND 

11 <52 0 ND ND 

23 23000 22400 ND 2000 

25 180000 190 ND ND 

' Mi'P ;-
E.,.. J3E.,N * xn•• o -XYL* 

pj)Q. .RP~ , ·pJl'f;> ., W~IlffS 
ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND *** PHC's Detected 

ND ND ND 

37 130 54 *** PHC's Detected 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

2700 13000 4700 

44 110 34 "** PHC's Detected 

23-0a-95 



-

SA.MaEII) SA# MEDIUM srrn m 
43TSA22X1501XF 43A SOIL TP-22 

43TSA22X2301XF 43A SOIL TP-22 

43TSA22X2801XF 43A SOIL TP-22 

43TSA23X1501XF 43A SOIL TP-23 

43TSA24XX201XF 43A SOIL TP- 24 

43TSA24X1501XF 43A SOIL TP- 24 

43TSA24X2601XF 43A SOIL TP-24 

43TSA25X1501XF 43A SOIL TP-25 

43TSA25X2201XF 43A SOIL TP-25 

43TSA26XX201XF 43A SOIL TP-26 

43TSA26X1301XF 43A SOIL TP-26 

43TSA26X2601XF 43A SOIL TP-26 

N01ES: 

* = ND denotes a non detect or concentrations below 5 ppb. 

** = ND denotes a non detect or concentrations below 10 ppb 

** * = Detection of Noncalibrated Petroleum Hydrocarbons 

# = Study area 

HGS43A.WKI 

TABLE6.l-1 
FIELD SCREENING RESULTS 

HISTORIC GAS STATION - SITE A 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

foTAL 
DEPTH TPH BTEX ijEN* Tot• 

(feet), t>i>m PQb t>.P'b ,:. P1?.1J.. .. 

15 <52 0 ND ND 

23 <52 0 ND ND 

28 21000 7600 ND 610 

15 <54 0 ND ND 

2 610 0 ND ND 

15 <55 0 ND ND 

26 <65 0 ND ND 

15 <53 0 ND ND 

22 <63 0 ND ND 

2 610 0 ND ND 

13 <51 0 ND ND 

26 1600 260 ND 9.2 

M/P. 
ij- BEN• XYJ,, .. 0-xh• 

b ppl . ppb PP!> . co.~s 
ND ND ND 

ND ND ND 

1600 3200 2200 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

33 140 77 *** PHC's Detected, 

23-0<i-95 



TABLE6.l-2 
INORGANIC AND ORGANIC COMPOUNDS IN SOIL 

SA 43A - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

BACK- BORING 
ANALYTE .. Q~ O{Jlq) »Eim 

ORGANICS (ug/g) 
ACEIONE 

1E1RACHlOROE1HYLENF/IE1RACHWROE1HENE 

XYLENES 

INORGANICS (ug/g) 

LEAD 

01HER (ug/g) 
10TALORGANICCARBON 

10TAL PE1ROLEUM HYDROCARBONS 

NOTES: 

TABLE USTS DE1EC1ED ANALY1ES ONLY -

SEE PROJECT ANALY1E UST FOR SUMMARY 

< = LESS 1HAN DE1ECTION UMIT SHOWN 

NA = NOT ANALYZED 

SA43AAWKI 

48.4 

I ' 

4lA-9~·dHX 
: p .... 21· : 

< 0.0008 < 0.0008 

< 0.0008 0.01 

< 0.0015 < 0.0015 

12p.o 6.05 

NA 653.0 

< 27.9 44.1 

.. ., 4lA-"-9-i- O~ 
i<l .'.. 25 ... " 

< 0.0008 < 0.0008 

< 0.0008 < 0.0008 

< 0.0015 0.03 

3.73 3.42 

NA 10500.0 

< 27.9 10900.0 

23-0a-95 



TABLE6.1-3 
ANALYTES IN GROUNDWATER 

GROUP 1A RESULTS NEAR HISTORIC GAS STATIONS - SA 43A 

ANA,LYTE 
----- ,. 

ORGANICS (ue/1..) 
CHLOROFORM 

DI-N-BU1YLPlfIHAIA1E 

'IRICHlOROElHENE 

XYLENES 
INORGANICS (ue/L) 
ALUMINUM 

ARSENIC 

BARIUM 

CALCIUM 

COBALT 

CHROMIUM 

COPPER 

IRON 

POTASSIUM 

MAGNESIUM 

MANGANESE 

SODIUM 

NICKEL 

LEAD 
VANADIUM 

ZINC 
OIBER (u~/1.) 
TOTAL HARDNESS 

NOTES: 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

BACK- fOL-1 
·• -- .-, 

POL~-2 
OROUNiJ 

< 0.5 < 0.5 

4.0 < 3.7 

0.73 < 0.5 
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SECTION 6 

6.2 STUDY AREA 43B 

6.2.1 Study Area Background and Conditions 

The structures of the historic gas station at SA 43B consisted of a pump island 
and a small gasoline pumphouse. The gas station was a Type A design with one 
5,000 gallon (or possibly 5,140 gallon) UST located between the gasoline 
pumphouse and the pump island. The station was used during World War II as a 
vehicle motor pool to support military operations. The motor pool operations 
were discontinued during the late 1940s or early 1950s. No records were available 
on the decommissioning of this motor pool and therefore, there was no evidence 
of the exact location of the historic gas station or that the UST had been 
removed. The reported location of this historic gas station was at the northern 
end of an access road that presently connects Queenstown Road and the Access 
Road to Patch Road (Figure 6.2-1). No buildings are presently located at the site 
and the site is covered with grass. 

6.2.2 Site Investigation Program Summary 

The SI at SA 43B was performed in accordance with the Final SI Historic Gas 
Stations Task Order Work Plan (ABB-ES, 1992b) and in conformance to the 
provisions of the POP (ABB-ES, 1992a). A field investigation was conducted to 
determine if the UST had been removed and if any residual contamination was 
still present in the subsurface soil. The program consisted of a surficial 
geophysical survey to determine if any abandoned USTs were present, subsurface 
soil sampling using ABB-ES' TerraProbe unit, field analysis of the subsurface soil 
samples, and one soil boring to collect subsurface soil samples for off-site 
laboratory analysis. Table 6.2-1 summarizes the activities completed during the 
SI. 

The geophysical investigation at SA 43B consisted of a metal detector survey, a 
magnetometer survey, and a GPR survey. The investigation covered an area 
120 feet by 100 feet (see Figure 6.2-1). 

Ten TerraProbe points were completed to investigate the presence or absence of 
residual soil contamination (see Figure 6.2-1). A total of 24 soil samples were 
collected for field analysis. Seven soil samples were collected from 5 feet and 
another seven soil samples were collected from 9 feet bgs. Ten soil samples were 
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SECTION 6 

collected from the water table at 15 feet. The field analysis performed on these 
samples consisted of a GC analysis for BTEX, and an IR scan for TPHC. 

Two subsurface soil samples were collected for laboratory analysis from one soil 
boring (43B-92-01X) drilled at SA 43B (see Figure 6.2-1). These samples were 
analyzed for PAL voes, TPHC, and lead. 

6.2.3 Supplemental Site Investigation Program Summary 

The SSI at SA 43B was performed in accordance with the Final SSI Task Order 
Work Plan (ABB-ES, 1993a) and in conformance to the provisions of the Project 
Operations Plan (ABB-ES, 1992b ). The following sections describe the field 
activities completed at SA 43B during the SSI. Table 6.2-1 summarizes the 
activities completed during the SSI. 

The objective of subsurface soil sampling program at SA 43B was to investigate 
the nature of the contamination detected during the SI. The SSI at SA 43B 
consisted of drilling one soil boring (XBB-93-02X) adjacent to TP-08, completed 
during the SI, in which elevated TPHC concentrations were detected (see 
Figure 6.2-1). Four soil samples were collected from the boring and submitted for 
laboratory analysis consisting of PAL VOCs, lead, and TPHC. The soil samples 
were collected 4 feet, 10 feet (plus one duplicate) and 14 feet bgs. These depths 
were chosen to replicate the depths of the field analytical samples collected 
during the SI. 

6.2.4 Field Investigation Results and Observations 

The soil at SA 43B appears to be a well-graded silty sand to the bottom of the 
boring (16 feet bgs) (Table 6.2-2). The water table was encountered at 15 feet 
bgs. No monitoring wells were installed at this site during either field program 
and as a result, aquifer properties and groundwater quality were not determined. 
Soil boring logs are presented in Appendix B. 

The results of the geophysical survey conducted at SA 43B did not indicate the 
presence of any abandoned UST(s). The geophysical measurements collected in 
the field are presented in Appendix L. 
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SECTION 6 

6.2.5 Nature and Distribution of Contamination (Field Screening and Off-Site 
Laboratory Results) 

The objective of the field sampling program at SA 43B was to determine the 
presence or absence of residual subsurface soil contamination. Soil samples were 
collected from the water table and analyzed in the field, as well as in the 
laboratory, in an attempt to determine if the groundwater had been impacted by 
the historical use of this SA The primary concern at this SA was that residual 
fuel contamination, left in the soil after the UST had been removed, may be 
migrating to the water table and impacting the groundwater quality. 

Seven soil samples were collected at a depth of 5 feet bgs from seven TerraProbe 
points during the SI. Toluene, ethylbenzene, and xylenes were detected in only 
one sample (TP-08) and TPHC was detected in four soil samples (TP-02, TP-03, 
TP-07, and TP-08) (see Figure 6.2-2). The detection of TPHC in these four 
samples from 5 feet is questionable due to the reported presence of asphalt chips 
in each of the samples. The asphalt was noticed in the samples by the ABB-ES 
field chemist, after the samples had been analyzed. Based on this finding, it does 
not appear that the results of the TPHC screening represent actual concentrations 
of TPHC in the soils at these locations. A total of seven soil samples were also 
collected at 9 feet bgs from seven TerraProbe points. No BTEX compounds were 
detected but TPHC was detected in three of the samples. The TPHC results from 
the soil samples collected from TP-08 at 9 feet (1,500 ppm) is also questionable 
due to asphalt in the sample, and may not represent actual TPHC concentrations 
in the soil at this depth. The results from the other two samples ( 130 ppm at 
TP-05 and 760 ppm at TP-03) do appear to represent TPHC concentrations at 
9 feet (Figure 6.2-3). Ten soil samples were collected from the groundwater table 
at 15 feet. No BTEX compounds were detected in any of the samples but TPHC 
was detected at 230 ppm in the one sample collected from TP-02 (Figure 6.2-4 ). 
The field analytical results are presented in Table 6.2-3. 

Two subsurface soil samples were collected for off-site laboratory analysis from 
the SI soil boring 43B-92-01X (Figure 6.2-5). Soil samples were collected from 
8 feet to 10 feet and 14 feet to 16 feet bgs. No VOCs were detected in either 
sample. TPHC was detected in the soil sample collected from 8 feet to 10 feet 
bgs but was not detected in the sample collected from 14 feet to 16 feet bgs. The 
results of the off-site laboratory analysis appear to indicate that some residual 
TPHC contamination may be present at approximately 8 feet bgs, but it does not 
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appear that similar contamination is present in the soil at the water table 
(Table 6.2-4; see Figure 6.2-5). 

The results of the off-site laboratory analysis for the SSI soil samples collected 
from boring XBB-93-02:X, indicated the presence of TPHe at 84.2 µ,g/ g and 
xylene at 0.004 µ,g/g in the 4-foot sample, trichlorofluoromethane at 0.006 µ,g/g 
and TPHe at 85.4 in the 10-foot sample, 393 µ,g/g in the duplicate sample 
collected from the 10-foot sample, and <31.7 µ,g/g in the 14-foot sample. The 
results of the lead analysis showed that concentrations were below the Fort 
Devens background concentration in each sample. Based on these results it 
appears that the TPHe concentrations detected in the SI field analytical samples 
were based on asphalt chips in the sample, as reported, not residual TPHe 
contamination (see Table 6.2-4; Figure 6.2-5). 

6.2.6 Source Evaluation and Migration Potential 

The results of the laboratory analysis completed during the SSI indicated the 
presence of low concentrations of voes in the soil sample collected in the 
duplicate soil sample collected from 10 feet bgs. TPHe results indicated the 
presence of TPHe in the soil sample collected from 4 feet, 10 feet and the 
10-foot duplicate. No voes or TPHe were detected in the soil sample collected 
from the water table. Lead concentrations were below the Fort Devens 
background concentration in each soil sample. The results of the soil sample 
collected from the water table indicated the elevated TPHe concentrations 
detected at TP-08 during the SI were associated with asphalt chips, as reported. 
These results also show that residual TPHC contamination has not migrated to 
the water table and does not appear to be impacting groundwater quality at this 
site. 

6.2. 7 Preliminary Human Health Risk Evaluation 

The subsurface soil data collected during the SSI was not included in this human 
health PRE because it does not alter the findings of the PRE presented in the 
Final SI Report. 

The summary statistics for the human health PRE are presented in Table 6.2-5. 
No tank was detected at this location. Field-screening of 24 shallow and 
intermediate depth TerraProbe soil samples revealed no measurable 
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SECTION 6 

concentrations of BTEX to a depth of 10 feet, with the exception of TP-8 (5 ft). 
TPHC was detected above the method detection limit in seven of these 24 
samples, ranging from 130 ppm to 2,000 ppm ( the highest values are from 
suspected asphalt chips in the sample). A comparison of these results against the 
calculated risk-based commercial/industrial concentration value of 1,800 µ.g/g for 
gasoline indicates that there should be no significant risk to public health from 
soil contamination at SA 43B. 

At a depth below 15 feet, the approximate water table depth, field-screening 
results from 10 soil samples indicate no BTEX contamination. TPHC was 
detected above the method detection limit in one of these 10 samples, at 
230 ppm. 

A confirmatory boring by ABB-ES supports the field-screening results. A soil 
sample at 8 feet in the boring through the suspected tank location ( 43B-92-01X) 
showed residual TPHC contamination at 177 µ.g/ g, well below the 
commercial/industrial screening concentration of 1,800 µ.g/g. At 14 feet, the 
TPHC level was below the detection limit. Concentrations of lead did not exceed 
the established Fort Devens background concentration. These results clearly 
indicate that little residual contamination exists at SA 43B from petroleum 
products. • 

6.2.8 Conclusions and Recommendations 

Based on the results of the data collected during the SI and the SSI, NF A is 
recommended for historic gas station B. 

ABB Environmental Services, Inc. 
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ANALYTE (ug/g) XBB- 93- 02X 

4Ff 
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OTIIER (ug/g) 

*10TAL ORGANIC CARBON NA 
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SECTION 6 

6.3 STUDY AREA 43C 

6.3.1 Study Area Background and Conditions 

The structures of the historic gas station at SA 43C consisted of a pump island 
and a small gasoline pumphouse. Based on historic records, the gas station was a 
Type A station with one 5,000 gallon (or possibly 5,140 gallon) UST located 
between the gasoline pumphouse and the pump island. The station was used 
during World War II as a vehicle motor pool to support military operations. The 
motor pool operations were discontinued during the late 1940s or early 1950s. No 
records were available on the decommissioning of this motor pool and therefore, 
there was no evidence that the UST had been removed. The pumphouse 
(Building 3459) was still present at this SA prior to the SI field investigation. This 
SA is located approximately 500 feet south of SA 43B and on the same access 
road (Figure 6.3-1). The pumphouse appeared to be constructed of corrugated 
steel and some piping was present in the building. The building was secured by a 
locked metal door. The area around the pumphouse is a gravel parking lot (se.e 
Figure 6.3-1). 

6.3.2 Study Area Investigation Program Summary 

The SI field investigation program consisted of a surficial geophysical program 
which included a metal detector and GPR survey (Figure 6.3-2). 

6.3.3 Field Investigation Results and Observations 

The geophysical investigation conducted at SA 43C indicated that one abandoned 
UST was present on the southern side of the existing pump house ( see 
Figure 6.3-1). The metal detector was used first to locate the UST and then the 
GPR survey identified the ends and the sides of the UST. The geophysical 
measurements collected in the field are presented in Appendix L. 

This UST was added to the installation's UST removal program and on 
August 27, 1992, a 5,000 gallon UST was removed by ATEC Environmental 
Consultants (ATEC). Tank contents at the time of removal consisted of fuel and 
water. Groundwater was observed in the UST excavation at approximately 
10 feet bgs. At the time of the tank removal, ATEC performed field screening on 
eight soil samples (SS-1 through SS-8) collected from the excavation walls at 
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depths of 5 feet to 6 feet bgs (see Figure 6.3-2). The headspace of the soil 
samples was screened with a PID for total VOCs and a Non-Dispersive Infrared 
(NDIR) Analyzer was used to screen for TPHC. The PID results ranged from 
nondetected to 0.2 ppm, and TPHC levels were 20.5 to 287 ppm (ATEC, 1992a) 
(Table 6.3-1). ATEC also collected one soil and one groundwater sample from 
the excavation for confirmatory laboratory analysis. The soil sample was analyzed 
for TPHC and the groundwater sample was analyzed for VOCs and TPHC. 
These samples were analyzed by a non-ABC certified laboratory and the data 
does not reside in the IRDMIS. No VOCs were detected in the groundwater 
sample and TPHC results were below the detection limit of the method (see 
Table 6.3-1). ABB-ES collected one composite soil sample from the bottom of 
the excavation. This sample was analyzed for TPHC using USEPA Method 418.1 
at ABB-ES' Wakefield, Massachusetts laboratory. TPHC was detected at 
78.2 ppm (see Table 6.3-1). Based on ATEC's sampling results, ATEC backfilled 
the excavation and no further site investigation was conducted (ATEC, 1992a). 

6.3.4· Nature and Distribution of Contamination (Field Screening and 
Laboratory Results) 

Fuel-related soil contamination was not observed or detected in the soil or 
groundwater after the UST was removed from SA 43C. Based on these results it 
appears that the contents of the former UST did not adversely impact the soil or 
groundwater quality at SA 43C. 

6.3.5 Preliminary Human Health Risk Evaluation 

The UST at SA 43C was discovered by ABB-ES and pulled by ATEC during the 
SI. Prior to backfilling, ATEC collected 8 soil samples from the excavation walls 
which were screened for TPHC by the NDIR method. TPHC levels ranged from 
20.5 ppm to a maximum value of 287 ppm. The TPHC level in a confirmatory 
soil sample collected by ABB-ES for TPHC analysis by USEPA Method 418.1 was 
78.2 µ,g/g. A comparison of these results against the calculated risk-based 
commercial/industrial concentration value of 1,800 µ,g/ g for gasoline indicates 
that there should be no significant risk to public health from soil contamination at 
SA 43C. 
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6.3.6 Conclusions and Recommendations 

Fuel-related soil contamination was not observed or detected by ATEC in the soil 
after the UST was removed from SA 43C. It appears that the contents of the 
former UST did not adversely impact the soil or groundwater quality at SA 43C. 
Based on the results of the field investigation and sampling conducted by ABB-ES 
and by A TEC during a tank removal at SA 43, NF A is recommended for this 
historic gas station site. 

ABB Environmental Services, Inc. 

W0099521.M80 7053-15 
6-17 



TABLE6.3-1 
ATEC/ABB-ES FIELD SCREENING RESULTS 

SA 43C - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SAMRLBNO. FIELD SCREENlNO LABORATORY 

.. 

SS-1 
SS-2 
SS-3 
SS-4 
SS-5 
SS-6 
SS-7 
SS-8 

LSS-1 
LWS-1 

XCE-92-0lX 

NOTES: 

SS = A 1EC field screening soil sample 

LSS = A 1EC laboratory soil sample 

LWS = A 1EC laboratory water sample 

Pl.D 
l1'n:m) 

0.2 
ND 
ND 
ND 
ND 
ND 
0.2 
ND 
NIA 
NIA 
NIA 

XCE-92-0lX = ABB-ES laboratory composite soil sample 
ND = Non detect 
NIA = Not analyzed 

ATEC4.WK1 

NDIR voe 'FPHC 
-lnom.-) (-ppm) (onm~ 

232 NIA NIA 
20.5 NIA NIA 
29.3 NIA NIA 
99.2 NIA NIA 
287 NIA NIA 
96.7 NIA NIA 
72.5 NIA NIA 
42.1 NIA NIA 
NIA NIA 0.0 
NIA ND 0.0 
NIA NIA 78.2 

:, 

< 
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6.4 STUDY AREA 43D 

6.4.1 Study Area Background and Conditions 

The structures of the historic gas station at SA 43D consisted of a pump island 
and a small gasoline pumphouse. This was described as a Type B station with 
two USTs (5,000 gallon or 5,140 gallon, apiece), located on each side of the pump 
island and oriented parallel to it. The station was used during World War II as a 
vehicle motor pool to support military operations. The motor pool operations 
were discontinued during the late 1940s or early 1950s. No records were available 
on the decommissioning of this motor pool and therefore, there was no evidence 
that the USTs had been removed. Neither the pumphouse nor pump island were 
present at this SA prior to the SI field investigation. This SA was reportedly 
located approximately 200 feet southwest of SA 43C and approximately 600 feet 
south of SA 43B. The area around SA 43D is presently being used as an 
equipment storage yard for a U.S. Army medical unit. The entire yard is paved 
and surrounded by a fence with a locked gate. The gate to the yard is located on 
the eastern side of the yard and opens onto the same access road on which 
SA 43B and 43C are located (Figure 6.4-1). 

6.4.2 Site Investigation Program Summary 

The SI at SA 43D was performed in accordance with the Final SI Historic Gas 
Station Task Order Work Plan (ABB-ES, 1992b) and in conformance to the 
provisions of the POP (ABB-ES, 1992a). A field investigation was conducted at 
SA 43D to determine if any abandoned USTs were present at the site, and if any 
residual contamination was present in the subsurface soil and/or groundwater. 
The program consisted of a surficial geophysical survey, subsurface soil sampling 
using ABB-ES' TerraProbe unit, field analysis of the subsurface soil samples, and 
one soil boring to collect subsurface soil samples for laboratory analysis. 
Table 6.4-1 summarizes the activities completed during the SI. 

The geophysical investigation at SA 43D consisted of a metal detector survey and 
a GPR survey. The investigation was centered on the location identified in the 
MEP and covered an area 50 feet wide and 75 feet long (see Figure 6.4-1). 

Ten TerraProbe points were completed at SA 43D to investigate the presence or 
absence of residual soil contamination away from the UST excavation. One soil 
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sample was collected from the water table at each TerraProbe point for field 
analysis. The field analysis performed on these samples consisted of a GC 
analysis for BTEX, and an IR scan for TPHC (Figure 6.4-2). 

Two subsurface soil samples were collected for laboratory analysis from one soil 
boring ( 43D-92-01X) drilled at SA 43D. Both of the soil samples were analyzed 
for PAL VOCs, TPHC, and lead. Table 6.4-1 summarizes the activities completed 
during the SI. 

6.4.3 Supplemental Site Investigation Program Summary 

The SSI at SA 43D was performed in accordance with the Task Order Work Plan 
(ABB-ES, 1993b) and in conformance to the provisions of the Project Operations 
Plan (ABB-ES, 1992a). The following sections describe the field activities 
completed at this historic gas station during the SSI. Table 6.4-1 summarizes the 
activities completed during the SSI. 

A total of 19 SSI TerraProbe points were advanced east of the TerraProbe point 
locations completed during the SI (see Figure 6.4-2). These points were designed 
to further define the horizontal and vertical distribution of contaminants detected 
during the SI. Up to two soil samples were collected from each TerraProbe point 
(one from the water table and one from the capillary zone above the water table). 
The samples were analyzed in the field for BTEX and TPHC. Each TerraProbe 
point location was surveyed. 

Based on the results of the TerraProbe survey, four groundwater monitoring wells 
were installed to monitor upgradient and downgradient groundwater quality (see 
Figure 6.4-1). Soil samples were collected from the water table in each of the 
monitoring well borings to determine if site-related contaminants had migrated 
with the groundwater and impacted soil quality. These samples were submitted 
for laboratory analysis consisting of PAL VOCs, SVOCs, lead, TPHC, and TOC. 
The screen of each monitoring well was placed so that it intersected the water 
table to monitor for free product and allow for seasonal groundwater fluctuations. 
Each monitoring well location was surveyed. Table 6.4-2 summarizes the 
monitoring well construction at SA 43D. 

Two rounds (Round Three and Four) of groundwater samples were collected 
from the monitoring wells installed during the SSI. Round Three groundwater 
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samples were collected from October 1993 and Round Four was collected in 
January 1994. The samples from each round were submitted for off-site 
laboratory analysis consisting of PAL VOCs, SVOCs, lead (both filtered and 
unfiltered), TPHC, and TSS. 

After the newly installed monitoring wells were developed and sampled, hydraulic 
conductivity tests were preformed. The tests consisted of a rising and falling head 
test. Each exploration was surveyed after completion. 

6.4.4 Field Investigation Results and Observations 

The results of the SI geophysical surveys at SA 43D indicated the presence of two 
abandoned USTs, located side by side, on the eastern side of the storage yard 
(see Figure 6.4-1). These USTs were added to the installation's UST removal 
program and on September 8, 1992, ATEC removed the two 5,000 gallon USTs. 
Tank contents at the time of removal consisted of fuel and water (ATEC, 1992b). 
Both of the USTs were half submerged in groundwater at the time of the 
removal. Once the soil was removed from the top of the USTs, it was apparent 
from visual observations, that fuel-related contamination was present in the soil at 
the water table. ATEC performed field screening (PID headspace and NDIR 
screening) on eight soil samples (SS-1 through SS-8) collected from the excavation 
at depth 5 to 6 feet bgs (Figure 6.4-3). Headspace results indicated VOC 
concentrations ranging from non detect (ND) to 12.0 ppm, and TPHC 
concentrations ranged from 15.9 to 1132.6 ppm (ATEC, 1992b) (Table 6.4-3). 
Based on the results of ATEC's sampling and screening, ATEC personnel 
removed additional soil from the excavation in an attempt to remove the 
remaining contaminated soil. The lateral distribution of the contamination was 
not determined using headspace screening, during this cleanup process. Because 
of this, Fort Devens Environmental Management Office (EMO) personnel 
decided to stop the cleanup process, line the excavation with polyethylene 
sheeting, and backfill the excavation with clean soil. ATEC collected five 
additional soil samples (LRS-1 through LRS-4) and one groundwater sample 
(LWS-1) after the additional soil had been removed (see Figure 6.4-3). These 
samples were submitted for laboratory analysis of voes, TPHe, and 13 TeLP 
metals. Results of these analyses indicated that residual TPHe and voes were 
present in the soil and groundwater in the excavation (see Table 6.4-3) 
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The soil encountered at SA 43D included poorly graded to well graded sands with 
some silty. A peat layer was also encountered at 9.5 to 11.5 feet bgs in 
XDM-93-0lX and XDM-93-0ZX. The water table was encountered at 4 to 9 feet 
bgs, and bedrock was not encountered (Table 6.4-4 ). 

No groundwater monitoring wells were installed as part of this SI field program. 
However, four monitoring wells were installed during the SSI field program. The 
new monitoring wells have been included in several installation-wide synoptic 
water-level rounds at Fort Devens. The water levels from the November 8, 1993 
water level round have been chosen to represent the groundwater conditions at 
SA 43D. The results of that water-level round are presented in Table 6.4-5. The 
inferred groundwater flow appears to be moving to the north-northeast towards 
Robbins Pond (Figure 6.4-4 ). 

After the newly installed monitoring wells were developed and sampled, hydraulic 
conductivity tests were preformed. The tests consisted of a rising and falling head 
test. Calculated hydraulic conductivities ranged from l.5E-02 centimeters per 
second (cm/sec.) at XDM-93-03X to l.6E-05 cm/sec. at XDM-93-0ZX. The 
hydraulic conductivity for each monitoring well is presented in Table 6.4-5. 

6.4.5 Nature and Distribution of Contamination (Field Screening and 
Laboratory Results) 

6.4.5.1 Soil The objective of the field sampling program at SA 43D was to 
determine if any abandoned UST(s) were present at the SA and if the historic use 
of the site as a gas station had adversely impacted the soil and/ or groundwater 
quality. The primary concern at this SA was that the contents of the abandoned 
USTs had adversely impacted the groundwater quality in this area of the Main 
Post. 

After the UST excavation was backfilled, ABB-ES completed 10 TerraProbe 
points to the water table and a total of nine soil samples were collected 
(Figure 6.4-5). Ethylbenzene and xylenes were detected in the sample collected 
from TP-10, and TPHC levels ranged from 110 ppm at TP-01 to 1,615 ppm at 
TP-10 (Table 6.4-6; Figure 6.4-5). The highest concentrations of contaminants 
were detected on the southern and eastern side of the UST excavation. 

ABB Environmental Services, Inc. 

W0099521.M80 7053-15 
6-21 



SECTION 6 

Nine TerraProbe points were advanced east of the former USTs, to better define 
the distribution of fuel related contaminants detected during the SI. Subsurface 
soil samples were collected from 8 and 9 feet bgs. Total concentrations of TEX, 
ranged from below the detection limit to 3,500 ppb in the 8-foot samples from 
TP-14, and below the detection limit to 1,900 ppb in the 9-foot samples at TP-12. 
Benzene was also detected in the 8 and 9-foot soil samples collected from TP-12 
at concentrations of 220 and 440 ppb, respectively. TPHe concentrations ranged 
from 130 to 4,500 ppm in the 8-foot samples at TP-14 and <58 to 750 ppm in the 
9-foot samples at TP-12 (see Table 6.4-6; Figures 6.4-5, and 6.4-6). 

No voe or svoe were detected in the soil samples collected from 43D-92-01X 
for off-site laboratory analysis. Lead was detected below the Fort Devens 
background, TPHe was not detected, and the Toe value associated with the 
10-foot sample was at 1,040 µg/ g. 

The results of the off-site laboratory analysis for the soil samples collected from 
the monitoring well borings completed during the SSI are presented in Table 6.4-7 
and Figure 6.4-7. One subsurface soil sample was collected from 10 feet (water 
table) in each of the four monitoring well borings (XDM-93-0lX through 
XDM-93-04X). One voe (Toluene at 0.012 µg/g) was detected in the soil 
sample collected from XDM-93-0lX. Acetone and di-n-butyl phthalate (common 
laboratory contaminants) were the only other organic compounds detected; 
however, these compounds are not considered site-related contaminants. TPHe 
was detected at 50.7 µg/g in the soil sample collected from XDM-93-04X. Lead 
was detected below the Fort Devens background concentration in each sample. 

6.4.5.2 Groundwater. The results of the off-site laboratory analysis for 
Rounds Three and Four groundwater samples are presented in Table 6.4-8 and 
Figure 6.4-8. No voes, SVOes, or TPHe were detected in any of the samples 
collected from Round Three. Benzene was detected at 0.88 µg/L in the Round 
Four sample collected from XDM-93-0lX and bis(2-hexylmethyl)phthalate (a 
common laboratory contaminant) was detected at 8.2 µg/L at XDM-93-04X. No 
other PAL SVOes nor TPHe was detected in the Round Four samples. Lead 
concentrations were below the Fort Devens background concentrations in both 
the filtered and the unfiltered samples in both rounds of sampling except for the 
Round Four unfiltered duplicate from XDM-93-02X which showed a 
concentration slightly above background at 5.21 µg/L. 
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6.4.6 Source Evaluation and Migration Potential 

The results of the field analysis indicated that residual VOCs (benzene, toluene, 
ethylbenzene, and xylenes) as well as TPHC contamination is present in the soil 
above and at the water table east-northeast of the former historic gas station. It 
also appears that these contaminants have migrated, via groundwater flow, from 
the former abandoned USTs to the soils approximately 50 feet north and east of 
the former USTs. The contaminants detected in the soil above the water table 
appears to be a result of contaminated groundwater fluctuating up into the soil, 
and contaminating the soil. 

The results of soil samples collected from monitoring well borings drilled 
upgradient and downgradient of SA 43D, indicate that the contaminants detected 
in the soil east of the site have not impacted the soil quality downgradient of the 
site. 

The results of the groundwater sampling did not indicate the presence of any 
SVOC, TPHC, or lead contamination. Benzene was detected in one of the 
Round Four samples at 0.88 µg/L. It appears that the contaminants detected 
during the field analytical program have not impacted the groundwater quality 
downgradient of SA 43D. 

6.4. 7 Preliminary Human Health Risk Evaluation 

The Final SI Report (ABB-ES, 1993a) evaluated TerraProbe and boring 
subsurface soil samples collected during the SI. BTEX was detected in one 
TerraProbe sample. TPHC was detected above the method detection limit in six 
of nine TerraProbe samples, ranging from 110 ppm to 1,615 ppm. Soil samples 
from a confirmatory boring showed no evidence of residual TPHC contamination 
at both 5-feet and 10-feet. These results indicate that little residual contamination 
exists in the unsaturated zone from petroleum products. A comparison of the 
results against available risk-based commercial/industrial concentration values 
indicates no significant risk to public health from soil contamination at SA 43D. 

During the SSI, fifteen TerraProbe subsurface soil samples and one soil boring 
sample were evaluated. The results for individual samples are shown in 
Tables 6.4-6 and 6.4-7. Table 6.4-9 combines and summarizes the data and 
compares the analytical results to commercial/industrial and Category S-2 soil 
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guidelines described above. BTEX does not exceed guidelines. TPHC was 
detected above guideline concentrations in three of the fourteen samples in which 
it was detected. Lead was analyzed for in the soil boring and detected at 
5.04 µg/g which is below both Region III commercial soil and MCP S-2 soil 
guideline concentrations (Table 6.4-9). In conclusion, concentrations of TPHC in 
subsurface soil may pose a potential risk to human health under certain 
commercial/industrial exposure scenarios. 

Benzene was detected in one groundwater sample at a concentration of 0.88 µg/L 
below USEPA action level for benzene (see Table 6.4-8). No other organic 
contaminants were detected in groundwater samples collected from SA 43D. 
Unfiltered groundwater samples were analyzed for lead, which was detected in 
three of the four samples. The maximum concentration, 3.25 µg/L, did not 
exceed the USEP A action level of 15 µg/L. Lead was not detected in the filtered 
samples. Concentrations of lead in groundwater, then, do not pose a potential 
threat to human health (Table 6.4-10). 

6.4.8 Conclusions and Recommendations 

The contaminant profile established during the SI and the SSI is consistent with 
the reported military use and UST removal report for this site. As noted above, 
the primary concern at SA 43D has been the residual contamination due to 
releases from the former USTs which have been removed. Sampling and analysis 
of subsurface soil and groundwater, during the SI and the SSI, found contaminants 
derived from petroleum hydrocarbons associated with fuels stored at this site. 
The human health PRE indicated that soil in areas south and east of the former 
USTs were above the S-2 MCP soil standard. However, the PRE shows that 
contaminant concentrations in groundwater do not pose an unacceptable risk to 
public health. Because of the lack of potential exposure of ecological receptors to 
site-related contaminants, and due to the fact that no wetlands are located at or 
near this SA, no ecological PRE was completed for .SA 43D. 

Based on the findings of the PRE, a soil removal action is recommended for 
SA 43D to remediate the TPHC contamination detected in the subsurface soil. 
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ACTIVITY 
SI PROGRAM 

1ERRAPROBE 

SOIL BORINGS AND 

SUBSURFACE SOIL SAMPLING 

SSIPROGRAM 
1ERRAPROBE 

SOIL BORINGS AND 

SUBSURFACE SOIL SAMPLING 

MONITORING WELL INSTAUATION 

AND GROUNDWATER SAMPLING 

43DTABI .WKl 

TABLE6.4-1 
SUMMARY OF TECHNICAL APPROACH 

SA 43D - HISTORIC GAS STATION D 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SITE 
PURPOSE IDENTIFICATION 

• COLlECT SOIL SAMPIES FOR FIELD ANALYSIS TP-01 IBRU TP-10 

• CHARACTERIZE SOILS CONTAMINATION XDB-92-0tx 

• COLlECTSOILSAMPIESFOROFF-SI1E 

lABORATORY ANALYSIS 

• COUECT SOIL SAMPIES FOR FIELD ANALYSIS TP-11 THRU TP-19 

* INSTALL MONITORING WELLS XDM-93-0lX 

* CHARACTERIZE SOILS CONTAMINATION XDM-93-02X 

XDM-93-03X 

XDM-93-04X 

* MONITOR GROUNDWA1ER IEVELS XDM-93-0lX 

• MONITOR GROUNDWA1ER QUALITY XDM-93-02X 

* DE1ERMINE AQUIFER XDM-93-03X 

CONDUCTIVITIES XDM-93-04X 

RATIONALEFORSELECfED 
LOCATIONS 

* IN AND AROUND FORMER USTs 

• IBROUGHFORMER USTGRAVE 

* EAST OF SI POINTS 

• UPGRADIENT 
* DOWNGRADIENT 

• UPGRADIENT 

• DOWN GRADIENT 

05-Oct-95 



SOIL 
WELL DRILLING 

IDENTIFICATION METHOD 
XDM-93-0lX HOLLOW S'IEM 

AUGER 
XDM-93-02X HOLLOW S'IEM 

AUGER 
XDM-93-03X HOLLOW S'IEM 

AUGER 
XDM-93-04X HOLLOW S'IEM 

AUGER 

NA=Not Applicable 

43DTAB2.WK! 

TABLE6.4-2 
MONITORING WELL COMPLETION DETAILS 

SA 43D - HISTORIC GAS STATION D 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

BEDROCK WELL SCREEN WELLSCREBN 
DRILLING MEDIA DEPTH ELEVATION 
MElliOD SCREENED (FEETBGS) (FeetNGVD) 

NA SOIL 3.8-13.8 2527-2427 

NA SOIL 3.0-13.0 2529-2429 

NA SOIL 5.0-15.0 248.8-238.8 

NA SOIL 4.1-14.1 249.9-239.6 

COMPLETION 
DEPTH CONSTRUCTION 

<FEETBGS) MATERIAL 
14.5 4'IDPVC 

14 4" IDPVC 

16 4" ID PVC 

15 4" ID PVC 

05-Oct-95 
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TABLE6.4-3 
ATEC FIELD SCREENING/LABORATORY RESULTS 

SA 43D - IIlSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 

·:.:.:xr • 
... }_ 

Notes: 

-1 
SS-2 
SS-3 
SS-4 
SS-5 
SS-6 
SS-7 
SS-8 

LRS-1 
LRS-2 
LRS-3 
LRS-4 
LWS-1 

m 
1 

ND 
1 

12 
1.S 
ND 
10 

ND 
ND 
0.2 
ND 
1.0 
NA 

SS - A 1EC field screen soil sample 
LRS .. A 1EC laboratory soil sample 
LWS = A 1EC laboratory water sample 
NA = Not analyzed 
ND • Non detect 

43D'Il!C.WKI 

FORT DEVENS, MA 

46.3 
27.3 
24.2 
15.9 
59.S 
82.8 

1132.6 
18.6 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA ND 

0.005 119 
NA 35 
NA ND 
ND 35 

" 

13-0c:t-95 



COMPLETION 
BXPl.ORATION DEPTH 

ID (FEBTBGS) 
43D-92-0lX 10.8 

XDM-93-01X 16.5 

XDM-93-02X 14 

XDM-93-03X 16 

XDM-93-04X 17 

NOTES: 

bgs = below ground surface 
VOCs = Volatile organic compounds 
uses = Unified soil classification system 
ppm = parts per million 
phyl = phylite 

TABLE6.4-4 
SUMMARY OF SOIL BORINGS 

SA 43D - HISTORIC GAS STATION D 

REFERENCE 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

ANALYTICAL 
SAMPLE INTERVALS SAMPLES SOIL TYPE 

(FEETBGS) COllECTED (USCS) 
5-7 5-7 SP 

10-12 10-12 GW 

1-3 SP 
4.5-6.5 SP 
9.5-11.5 9.5-11.5 SP-PT 
14.5-16.5 SP 

1-3 SP 
4.5-6.5 SP 
9.5-11.5 9.5-11.5 PT 

0-2 SP 
5-7 SP 

10-12 10-12 SW 
14-16 SP-SM 
0-2 SP 
5-7 SP 

10-12 10-12 SW 
15-17 SW 

BKG ;= background levels of Total VOCs were measured with a PIO at the work site. 

43DTAB3.WKI 

10TALV0Cs 
BYPID 
(PPM) COMMENTS 
BKG 

BKG 

BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 

BKG 
BKG 
BKG 
BKG 
BKG 
BKG 

0S-Ott-9S 



TABLE6.4-5 
SUMMARY OF WATER LEVELS AND HYDRAULIC CONDUCTIVITIES 

SA 43D - HISTORIC GAS STATION D 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

DEPTIITO ELEVATION OF 
WATER WATER 

WELL ID ELEVATIONJ . lFEET BGS) lFEET NGVD) 
XDM-93-0lX 256.55 
XDM-93-02X 255.72 

XDM-93-03X 256.39 

XDM-93-04X 255.91 

Notes: 

bgs = below ground surface 

cm/sec = centimeters per second 

NGVD = National Geodetic Vertical Datum 

1 = elevation of top of pvc 

2 = averaged value of two tests 

Groundwater elevations from March 30, 1994. 

synoptic water level round 

43DTAB4.WKI 

1.31 255.24 
5.35 250.37 

6.38 241.38 
6.70 240.24 

CONDUCTIVITY 
HVORSLEV2 

lCM/SEC) 
1.4E-05 
1.6E-05 

1.5E-02 

4.0E-03 

0S-Oct-9 



TP 01 -
ANALYTB TSDOlO!IP TSD0209P 

ORGANICS fonb\ 91!T 9PT 
BENZENE <0.3 <0.3 

TOLUENE <0.3 <0.3 

ETHYLBENZENE <0.3 <0.3 

m/p-XYLENE <0.3 <0.3 

o-XYLENE <0.3 <0.3 

OTHER (Dmn\ 

TOTAL PETROLEUM HDYROCARBONS 110 200 

Notes: 

< = Less than detection limit. 

43DFSR.WKl 

TP- IM 

TABLE 6.4-6 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43D - HISTORIC GAS STATIONS 

TP-OS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP 06 - TP-07 TP 08 - TP- 09 TP- 10 

TSD0409P TSDOSll9P TSD0609P 'ISD0709P TSD0809l' TSD0909P TSD1009P 
9PT 9PT 9PT 9FT 9PT II.PT 9.FI 
<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 19 

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 88 

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 43 

<46 <58 160 <54 510 360 1615 

TP- 12 TP - 12 TP- 13 

TSi>t208P l'Sbi209.P TSD1308l' 

IIPT 9FT SFT 

220 440 < 0.2 

72 57 < 0.2 

< 14 150 < 0.2 

240 870 < 0.2 

180 440 < 0.2 

I 2600 750 190 

0.5-O<t-Sl' 



TP-tl TP-14 

ANALYTE TSD1309F TSD:1408F 
ORGANICS(....,) !IFT BPT 

BENZENE <0.3 < 120 

TOLUENE <0.3 < 120 

ETHYLBENZENE <0.3 < 120 

m/p-XYLENE <0.3 2200 

o-XYLENE <0.3 1300 

OTHER fmnn\ 

TOTAL PETROLEUM HDYROCARBONS 130 4500 

Noles: 

< = Less than deteclion limit 

H DPSR.WKl 

TP-14 

TABLE 6.4-6 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43D - HISTORIC GAS STA TIO NS 

TP-lS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP- 15 TP-16 TP-16 11'- 17 'Il'-17 

TSD1409P TSD1508P 'ISD"°9P TSD1608P TSDlli09P TSDl~P TSD1709P 
9PT 8Ff -9PT BPI' !IPT BPT 9PT 
< 0.4 < 13 < 0.1 < 11 < 0.1 < 0.4 < 0.1 

< 0.4 < 13 < 0.1 < 11 0.6 < 0.4 < 0.1 

< 0.4 120 < 0.1 80 20 < 0.4 < 0.1 

< 0.4 680 2.0 1700 130 5.6 < 0.1 

< 0.4 160 0.7 1500 57 14 < 0.1 

360 4200 74 170 410 150 < 58 

TP- 111 TP-19 TP-19 

TSDJS09P TSi)190gp TSD1910P 

llFI' SFr IDPT 

< 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 

0.7 < 0.1 < 0.1 

290 58 130 



ANALYTE 

ORGANICS (urfg) 

ACETONE 

D1-N-BUTYLPHTIIAIATE 

TOLUENE 

INORGANICS (ur/g) 

LEAD 

O'IHER (ur/g) 

TOTAL ORGANIC CARBON 

TOTAL PETROLEUM HYDROCARBONS 

Notes: 

< = Less than detection limit. 

43DSOSUM.WKI 

TABLE6.4-7 
SUMMARY OF ANALYTES IN SUBSURFACE SOIL 

SA 43D - HISTORIC GAS STATIONS 

BACKGl{OUND 

36.9 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

ssi 
XDM-93-0lX XDM- 93 - CYlX XDM- 93-03:X 

lOFr lOFr lOFr 

0.42 0.2 < 0.017 

< 0.061 0.19 0.16 

0.012 < 0.004 < 0.001 

6.15 5.04 1.84 

138000 13800 1120 

< 28.7 < 28.7 < 28.7 

Sl 
XDM- 93- Q4X 430- 9"2- 0l:X 43D-92-01X 

lOFr 5Fr lOFr 

< 0.017 < 0.017 < 0.017 

0.085 <0.061 <0.061 

< 0.001 < 0.001 < 0.001 

6.11 3.49 7.89 

1970 NA 1040 

50.7 < 27.7 < 27.9 

os-oa-95 



ORG 

BlS(l-LEXYLMETHY)PHTHALATE 
INORGANICS (Jl 

Noles: 
< a Lea than detection limit. 
NA~ Not analyzed. 

olJDCJW'IUM..._l 

4.25 

NA < 0.5 
NA < 0.6 

< 1.26 2.28 

NA 80000 

NA 
NA 

< 1.26 

NA 

TABLE6.4-8 
ANALYTES IN GROUNDWATER 

SA 43D -IDSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

NA < 0.5 
< 0. NA < 0.6 

1.52 < 1.26 

40000 NA 

...,,.n 

< 1.26 3.69 

NA 13000 

II/MM 



INORGANICS 

TABLE6.4-8 
ANALYTES IN GROUNDWATER 

SA 43D - IDSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

,m::..::~:::-:$ 
·.·Y~ _.~ $)• _.,, • • __ (::-'Ht: - .4 "· 

LEAD < 1.26 < 1.26 1.41 < 1.26 2.28 < 1.26 < 1.2 
OTHER(JI. ) 

TOT AL SUSPENDED SOLIDS 

Notes: 
< ~ Less than ddection limit. 
NA~ Not analyzed. 

10000 NA 60 NA 88000 NA 43000 NA 53000 



TABLE6.4-9 
HUMAN HEALTH PRELIMINARY RISK EVALUATION OF SUBSURFACE SOIL 

SA 43D - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

DETECTED REGIONUI 
FREQUENCY CONCENfRATION [al COMMERCIAI.J 

OF 

AVERAGE I 
INDUSTRIAL 

ANALYTE DETECTION MAXIMUM CONCENTRATION 
ORGANICS (uJ!/b) 
BENZENE 2/16 330 440 99000 

TOLUENE 3/16 43.2 72 200000000 

ETHYLBENZENE 4/16 92.5 150 100000000 

m/p-XYLENE• 8/16 728.5 2200 1000000000 

o-XYLENE* 9116 405.8 1500 1000000000 

OTHER (m~/Jrn:) 
TOTALPET-ROIBUM HYDROCARBONS 14/16 1000 4500. 1680 

Notes: 

[a] Subsurface soil (3 to 15 feet) based on field analyticalsamplesTP-12 to TP-19 and soil boringXDM-93-02X. 

ug'kg = micrograms per kilogram 

mg'kg = milligrams per kilogram 

MCP = Massachusetts Contingency Plan 

Shaded compounds eicceed standard or guideline. 

* = analyte from field screening samples 

43DHHSUB.WKI 

M'CP 

S-2 

STAND.ARD 

10000 

90000 

80000 

800000 

800000 

2500 

MAXiMlJM 
EXCEEDS 

GUIDELINE 

CO.NC£.NTRATION ? 

NO 

NO 

NO 

NO 

NO 

'YES 

05-Oct-95 



ORGANICS 

BENZENE 
INORGANICS 

LEAD 

Note,,: 

[a) Unfiltered aamplea Crom XDM-93--0lX lo XDM-93--04X 

TABLE 6.4-10 
HUMAN HEALm PRELIMINARY RISK EVALUATION OF GROUNDWATER 

SA 43D - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

1/9 0.88 0.88 

619 3.27 S.21 4.2.S 

(b) lnc:ludea the lowcst of either the EPA or MA drinking water ltaDdardl, or if no fcdcnl ltalldard or guideline a avaibblc, the Region m tap water concentration. 

NA • not available 

11g11, c microsmns per liter 

• • not applicable 

4JDHHOW.WKI 

s NO 

YES IS NO 

IC/24/t5 
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SECTION 6 

6.5 STUDY AREA 43E 

6.5.1 Study Area Background and Conditions 

The structures of the historic gas station at SA 43E consisted of a pump island 
and a small gasoline pumphouse. Based on historic records the gas stations was a 
Type A station and appears to have had one 5,000 gallon (or possibly 
5,140 gallon) UST located between the gasoline pumphouse and the pump island. 
The station was used during World War II as a vehicle motor pool to support 
military operations. The motor pool operations were discontinued during the late 
1940s or early 1950s. No records were available on the decommissioning of this 
motor pool or the removal of the associated UST. The area where SA 43E was 
reportedly located is presently a paved parking lot for Buildings 2000 and 2020 
(Shawmut Bank) located in the central portion of the Main Post (Figure 6.5-1). 

6.5.2 Study Area Investigation Program Summary 

The SI field investigation program was a surficial geophysical program consisting 
of a metal detector and GPR survey (see Figure 6.5-1). 

6.5.3 Field Investigation Results and Observations 

The geophysical investigation conducted at SA 43E indicated that one abandoned 
UST was present on the northern side of the Building 2020 (see Figure 6.5-1). 
The geophysical measurements collected in the field are presented in Appendix L. 
The metal detector was used first to locate the UST and then the GPR survey 
identified the ends and the sides of the UST. This UST was added to the 
installation's UST removal program and on September 3, 1992 a 5,000 gallon UST 
was removed by A TEC. Tanlc contents at the time of removal consisted of only 
gasoline (ATEC, 1992c). No visually contaminated soil was observed in the 
excavation, and groundwater was not encountered. At the time of the tanlc 
renioval ATEC performed field screening on 10 soil samples collected from the 
excavation walls at depths of 5 to 6 feet (Figure 6.5-2). The headspaces of each 
soil sample was screened with a PID for total voes, and NDIR was used to 
screen for TPHe. The PID headspace screening showed voe concentrations 
ranging from 0.2 ppm to 0.5 ppm. TPHe was detected at concentrations ranging 
from 4.8 ppm to 43.5 ppm (Table 6.5-1). ABB-ES collected one composite soil 
sample from the bottom of the excavation. This sample was analyzed at ABB-ES' 

ABB Environmental Services, Inc. 

W0099521.M80 7053-15 
6-25 



SECTION 6 

Wakefield, Massachusetts laboratory for TPHC using USEPA Method 418.1, and 
the concentration was 85 ppm (see Table 6.5-1). Based on the results of ATEC's 
sampling and analysis, ATEC backfilled the excavation. Because TPHC levels 
were less than 100 ppm, no further site investigation was conducted. 

6.5.4 Nature and Distribution of Contamination (Field Screening and 
Laboratory Results) 

Fuel-related soil contamination was not observed in the UST excavation or 
detected in the soil after the UST was removed from SA 43E. Based on these 
results it appears that the contents of the former UST did not adversely impact 
the soil or groundwater quality at SA 43E. 

6.5.5 Preliminary Human Health Risk Evaluation 

The UST at SA 43E was discovered by ABB-ES and pulled by ATEC during the 
SI. Prior to backfilling, ATEC collected 8 soil samples from the excavation walls 
which were screened for TPHC by the NDIR method. TPHC levels ranged from 
4.8 ppm to a maximum value of 43.5 ppm in the UST wall samples. The TPHC 
level in a confirmatory soil sample collected by ABB-ES for TPHC analysis by 
USEP A Method 418.1 was 85 µ.g/ g. Based on a comparison of these results 
against the calculated risk-based commercial/industrial concentration value of 
1,800 µ.g/ g for gasoline, there should be no significant risk to public health from 
soil contamination at SA 43E. 

6.5.6 Conclusions and Recommendations 

Limited field investigation conducted by ABB-,ES and sampling conducted by 
A TEC during the UST removal operation at SA 43E indicated that historical 
petroleum use and underground storage at this location has not adversely 
impacted soil or groundwater. Therefore, NF A is recommended for this historic 
gas station. 

ABB Environmental Services, Inc. 

W0099521.M80 7053-15 
6-26 



TABLE6.5-1 
ATEC FIELD SCREENING RESULTS 
SA 43E - IDSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SAMP:-LE'NO. FlELD SCREENING LABOR.AT.ORY 
PID, 

· - (.nom) 
SS-1 
SS-2 
SS-3 
SS-4 
SS-5 
SS-6 
SS-7 
SS-8 
SS-9 
SS-10 
I.SS-1 
I.SS-2 

XEE-92-0tx 

NOTES: 
SS = A TEC field screening soil sample 

I.SS = A TEC laboratory soil sample 
ND ~ Non-detect 

NIA = Not analyzed 

A1ECS.WK1 

0.5 
0.2 
ND 
ND 
ND 
ND 
ND 
ND 
0.5 
0.5 

NIA 
NIA 
NIA 

NDlR v.0C TPHC. 
(ppm) .. fopm) fnom) 

16.9 NIA NIA 
43.5 NIA NIA 
6.2 NIA NIA 
17.7 NIA NIA 
22.1 NIA NIA 
5.6 NIA NIA 
4.8 NIA NIA 
7.7 NIA NIA 
24.5 NIA NIA 
12.1 NIA NIA 
NIA ND < 21.0 
NIA ND 127.0 
NIA NIA 85.0 

: 

23-0ct-95 
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SECTION 6 

6.6 STUDY AREA 43F 

6.6.1 Study Area Background and Conditions 

The structures of the historic gas station at SA 43F consisted of a pump island 
and a small gasoline pumphouse. The gas station was Type A station with one 
5,000 gallon (or possibly 5,140 gallon) UST located between the gasoline 
pumphouse and pump island. The location of the historic gas station at SA 43F 
was within the footprint of what is now the Post Exchange (PX) Main Store 
(Building 2021). The PX is located in the central portion of the Main Post 
approximately 250 feet south east of SA 43E (Figure 6.6-1). Fort Devens records 
documents that the gasoline UST and associated fill pipes and concrete collars 
were removed prior to the construction of the PX (Army and Air Force Exchange 
Service [AAFES], 1973). 

6.6.2 Site Investigation Program Summary 

A field investigation was conducted at SA 43F to determine if residual soil 
contamination was still present in the subsurface soil. The program consisted of 
collecting subsurface soil samples and soil-gas samples for field analysis. 

Surficial geophysical surveys were not conducted at SA 43F due to the fact that 
the former historic gas station is located under the present PX building. 

Nine TerraProbe points were advanced along the three accessible sides of the PX 
building to seek evidence of possible migration of residual contamination away 
from the site of the historic gas station (see Figure 6.6-1). 

Seven soil samples were collected from 9 feet, three soil samples were collected 
from 15 feet and one soil sample was collected from 20. Only one soil sample 
was collected from 20 feet due to subsurface obstructions. All of the soil samples 
collected from SA 43F were analyzed in the field for BTEX and TPHC. The 
water table was not reached in any of the soil sampling TerraProbe points. 
Because of this, soil-gas samples were collected from all nine locations and field 
screened for BTEX only. No soil borings or monitoring wells were completed at 
this site. 

ABB Environmental Services, Inc. 

W0099521.M80 7053-15 
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6.6.3 Field Investigation Results and Observations 

Seven soil samples were collected from 9 feet to analyze the shallow soil for 
fuel-related contaminants. BTEX was not detected in any of the samples and 
TPHC was detected in TP-04 at 87 ppm (Figure 6.6-2). Three soil samples were 
collected from 15 feet and one soil sample was collected from 20 feet. No BTEX 
were detected in any of the samples and TPHC was detected in only the sample 
collected from 15 feet bgs at TP-05 at 250 ppm (Figure 6.6-3). Because the 
TerraProbe borings met refusal without encountering groundwater, the sampling 
logic established for SA 43 required that soil-gas samples be collected. Nine 
soil-gas samples were collected and field screened for BTEX only. BTEX was not 
detected in any of the soil samples collected from SA 43F (Figure 6.6-4 ). 
Table 6.6-1 presents the field analysis results for SA 43F. 

6.6.4 Nature and Distribution of Contamination (Field Screening and 
Laboratory Results) 

The objective of the field investigation at SA 43F was to determine if the former 
historic gas station activities had adversely impacted the soil or groundwater 
quality in the area around SA 43F. Based on the results of the subsurface soil 
sampling program and the field analysis it does not appear that the past activities 
at SA 43F have impacted the soil quality away from the former UST location. 

6.6.5 Preliminary Human Health Risk Evaluation 

The tank at this location was removed in approximately 1973. Field-screening of 
11 TerraProbe soil samples revealed no measurable concentrations of BTEX to a 
depth of 20 feet. TPHC was detected above the method detection limit in two of 
these 11 samples, at 87 ppm and 250 ppm. Nine TerraProbe soil gas sampling 
stations were established. No measurable concentrations of BTEX were 
encountered. Comparing the measured TPHC results against the calculated 
risk-based commercial/industrial concentration value of 1,800 µg/g for gasoline 
indicates that there should be no significant risk to public health from soil 
contamination at SA 43F. 

ABB Environmental Services, Inc. 

W0099521.M80 7053-15 
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6.6.6 Conclusions and Recommendations 

The objective of the field investigation at SA 43F was to determine if the former 
historic gas station activities had adversely impacted the soil or groundwater 
quality in the area around SA 43F. Based on the results of the subsurface soil 
sampling program and the field analysis, it does not appear that the past activities 
at SA 43F have impacted the soil quality in the vicinity of the former UST 
location. Therefore, NF A is recommended at this historic gas station. 

ABB Environmental Services, Inc. 
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SAMPLE.ID, SA# MEDIUM SJ.TBID 
43TSF04XX901XF 43F SOIL TP-04 

43TSF05XX901XF 43F SOIL TP-05 

43TSF05X1501XF 43F SOIL TP-05 

43TSF06XX901XF 43F SOIL TP-06 

43TSF06XX901XF 43F SOIL TP-06 

43TSF07XX901XF 43F SOIL TP-07 

43TSF07X1501XF 43F SOIL TP-07 

43TSF08XX901XF 43F SOIL TP-08 

43TSF09:XX901XF 43F SOIL TP-09 

43TSF10XX901.XF 43F SOIL TP-10 

43TSF10X2001XF 43F SOIL TP-10 

43TGF02XX801XF 43F GAS TP-02 

43TGF03:XX801XF 43F GAS TP-03 

43TGF04:XX801XF 43F GAS TP-04 

43TGF05:XX801XF 43F GAS TP-05 

43TGF~XX801XF 43F GAS TP-06 

43TGF07XX801XF 43F GAS TP-07 

43TGF08XX801XF 43F GAS TP-08 

43TGFO'JXX801XF 43F GAS TP-09 

43TGFlOXX801XF 43F GAS TP-10 

N01ES: 

• = ND denotes a non detect or concentrations below 5 ppb. 

0 = ND denotes a non detect or concentrations below 10 ppb 

# = Study area 

GAS = Soil gas 

NA = Not applicable 

H GS43F.WKI 

TABLE6.6-1 
FIELD SCREENING RESULTS 

HISTORIC GAS STATION-SI'fE F 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TOTAL .,::· 

DEPTH TPH BTHX jJ~N• TOL• 
(feet) OOJD ooh . nnb l,nnb 

9 87 0 ND ND 

9 < 55 0 ND ND 

15 250 0 ND ND 

9 < 55 0 ND ND 

15 < 55 0 ND ND 

9 < 55 0 ND ND 

15 < 55 0 ND ND 

9 < 55 0 ND ND 

9 < 55 0 ND ND 

9 < 55 0 ND ND 

20 < 55 0 ND ND 

9 NA 0 ND ND 

9 NA 0 ND ND 

9 NA 0 ND ND 

9 NA 0 ND ND 

9 NA 0 ND ND 

9 NA 0 ND ND 

9 NA 0 ND ND 

9 NA 0 ND ND 

9 NA 0 ND ND 

¥IB 
,,.~ 

< 
E-BEN_. ' XYL*-* d-xYL• : ··-·-· 

nnb P'l>h ppb_ .COMMENTS 
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 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

23 - 0tt-95 
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SECTION 6 

6. 7 STUDY AREA 43G 

6.7.1 Study Area Background and Conditions 

The structures of the historic gas station at SA 43G consisted of a pump island 
and a small gasoline pumphouse. The gas station was reportedly a Type A station 
with one 5 000_ n (or possibly 5,140 gallon) UST located between the gasoline 
pumphouse and pump island. The station was used during World War II as a 
vehicle motor pool to support military operations. The motor pool operations 
were discontinued during the late 1940s or early 1950s. No records were avail ble 
on t_he dec_Qmmissioning of this motor pool or the .!_emqv of e assoc1a ~ ST. 
The area where SA 43G was reportedly located is presently an unpaved area 
located behind Building 2009 and south of the installation's active gas station in 
the central portion of the Main Post (Figure 6.7-1). 

The AAFES gas station was added to SA 43G after the SI was completed, to 
further define the distribution of contamination detected during the past gasoline 
UST removals ( completed in 1990), as well as, the contaminants detected during 
the stations waste oil UST removal completed in 1992. The AAFES gas station is 
located approximately 200 feet north of SA 43G and is comprised of the service 
station (Building 2008) three active 10,000 gallon USTs, and associated pump 
islands (see Figure 6.7-1). 

The five former gasoline USTs were removed by a Fort Devens contractor on 
October 15 through 19, 1990. The removal was overseen and a report of the 
removal activities was prepared by Nobis Engineering (Nobis). The Nobis report 
stated that three 9,000 and two 10,000 gallon USTs were removed from the north 
side of the AAFES gas station. The USTs, and associated piping, were inspected 
by Nobis personnel upon removal. Some surficial rusting and minor pitting was 
observed along the sides and bottom of the USTs, but no visual indication of 
holes or leaks were reported (Nobis, 1990). 

Soil samples were collected from the UST excavations by Nobis, and screened in 
the field with a PID. Up to 10 soil samples were collected from each UST 
excavation. Concentration of VOCs ranged from ND to 5,290 ppm. Based on 
these field screening results Nobis collected two soil samples from each of the 
UST excavations for off-site laboratory analysis consisting of TPHC using 
USEPA's method 418.1. The results of the off-site laboratory analysis indicated 
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TPHe concentration ranging from 100 to 3,713 mg/kg. These TPHe 
concentrations exceeded the MADEP soil standards policy #WSe-400-89 for 
remediation of contaminated soil (Nobis, 1990). 

Because of the elevated TPHe concentrations detected during the UST removals, 
a soil removal, subsurface soil and groundwater investigation was completed at 
the AAFES gas station on October 24 through December 13, 1990. A report of 
the findings of these activities was prepared by Nobis. The investigation was 
divided into three activities; soil borings and soil sampling for field analysis, soil 
excavation and removal and groundwater monitoring well installation, and 
sampling (Nobis, 1991). 

The first activity was comprised of 15 soil borings, and subsurface soil sampling, 
for field screening of total voes, using a PID. The soil borings were located in 
and around the former gasoline USTs mentioned above. The results of the field 
screening indicated total VOes ranging from ND to 2,817 ppm. The total voe 
concentrations reportedly increased with depth. The highest concentrations of 
total voes were detected in soil samples collected from soil borings located on 
the southeast, or downgradient side of the former gasoline USTs (Nobis, 1991). 

The second activity was a contaminated soil excavation and removal. Based on 
the results of the soil samples collected during the UST removals and the soil 
boring program, the soil excavation activity began removing soil from the 
northwest portion of the former UST area. The soil was removed, screened for 
total VOCs using a PIO, and stockpiled on polyethylene sheeting in a vacant 
parcel of land southeast of Building 2008. Approximately 1,400 tons of soil was 
excavated from the former UST excavation as well as areas around the initial 
excavation. The removal excavation was extended vertically downward to 
approximately 20 feet (the extent of the excavator). The continuous total voe 
screening of soil removed from the excavation, showed concentrations ranging 
from ND to 2,500 ppm. Reportedly, the highest concentrations were in the 
southwestern and northern portions of the excavation. Upon completion of the 
soil excavation, Nobis personnel collected 22 soil samples from the walls of the 
excavation. The soil samples were submitted for laboratory analysis consisting of 
TPHe using USEPA method 418.1. The results of the soil samples indicated that 
TPHe concentrations ranged from 39 to 569 mg/kg in the soil left in the 
excavation. The former UST excavation was backfilled with approximately 1,400 
tons of "clean" soil on December 13, 1990. A total of seven soil samples were 
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collected from the stockpiled soils and submitted for laboratory analysis consisting 
of TPHC and total VOCs. The results reportedly indicated that the stockpiled 
soil was below 1,800 ppm of TPHe. Based on these results the soil was removed 
from the site on November 19, 20 and 21, 1990 by Alley Enterprises, Inc. of 
Greenland, New Hampshire; and transported to Brox Paving Materials, Inc. in 
Hudson, New Hampshire. The manifests are presented in Appendix E of the 
Nobis report (Nobis, 1991). 

The third phase of the investigation at the AAFES gas station was the installation 
of seven groundwater monitoring wells (AAFES-lD through AAFES-7). One 
monitoring well (AAFES-3) was installed in an apparent upgradient location while 
the remaining six monitoring wells were installed to monitor downgradient 
groundwater quality. The monitoring wells were sampled by Nobis on 
December 12, 1990. The samples were analyzed for TPHe only, using USEP A 
method 418.1. TPHC levels ranged from 1.7 to 5.1 mg/L. The results of the 
groundwater sampling did not exceed the MADEP action levels for remediation 
for low environmental impact areas (Nobis, 1991). 

On May 27, 1992 ATEe, under contract to Fort Devens, removed a 500 gallon 
waste oil UST from behind Building 2008. The waste oil UST, and it's associated 
piping, were in "good condition" upon inspection by ATEe personnel. 
Groundwater was not encountered in the UST excavation. The soil removed from 
the side walls and bottom of the UST excavation, was reported as "visibly 
contaminated" and produced a "strong septic odor". Soil samples were collected 
from the excavation by A TEe personnel, for field screening consisting of PID 
headspace and TPHe screening, via IR. The results of the PID field screening 
showed total voes ranging from ND to 48.0 ppm and TPHe concentrations 
ranging from 6.3 to 28,745.5 ppm. Soil excavated from the waste oil UST removal 
had similar total voe and TPHe concentrations (ATEe, 1992). 

One soil sample (LSS-1) was collected from the wall of the excavation and 
another soil sample (LSS-2) was collected from the bottom of the excavation, for 
laboratory analysis. The samples were analyzed for voes, svoe, Priority 
Pollutant Metals, and TPHC. The results of the laboratory analyses indicated that 
chlorinated solvents (tetrachloroethene (152 (LSS-1) and (31 ppb) (LSS-2), and 
1,1,1-trichloroethane (11 ppb in LSS-2)) were present in the samples, as well as, 
xylenes (69 ppb in LSS-2) and methylene chloride (36 and 23 ppb). 
Bis(2-ethylhexyl)phthalate (2,640 (LSS-1) and 4,170 ppb (LSS-2)) and pyrene 
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(2,840 (LSS-1) and 2,670 (LSS-2)) were the only two SVOCs detected. TPHC was 
detected in each sample at 35,100 and 23,200 ppm, respectively. The metals 
analysis showed that the Priority Pollutant Metals were within the Fort Devens 
background concentrations (ATEC, 1992). 

6.7.2 Site Investigation Program Summary 

The SI at SA 43G was performed in accordance with the Final SI Historic Gas 
Station Task Order Work Plan (ABB-ES, 1992a) and in conformance to the 
provisions of the Project Operations Plan (ABB-ES, 1992b). Table 6.7-1 
summarizes the activities completed during the SI. 

A field investigation was conducted at SA 43G to determine if the UST had been 
removed and if any residual contamination was still present in the subsurface soil. 
The program consisted of a surficial geophysical survey, subsurface soil sampling 
using ABB-ES' TerraProbe unit, field analysis of the subsurface soil samples, and 
one soil boring to collect subsurface soil samples for off-site laboratory analysis 
(Figure 6.7-2). 

Eleven TerraProbe points were advanced in and around the former UST location 
(see Figure 6.7-2). Three soil samples were collected from 9 feet to analyze the 
soil at or near the estimated bottom of the former UST. Four soil samples were 
collected from 11 feet and 12 feet, which was the depth of TerraProbe refusal at 
this site. All of the subsurface soil samples collected with the TerraProbe unit 
were analyzed in the field for BTEX and TPHC. The water table was not 
encountered in any of the TerraProbe points prior to probe refusal. Because 
groundwater was not reached, ten soil-gas samples were collected from 8 feet (just 
above the estimated bottom of the tank excavation). The soil-gas samples were 
analyzed for BTEX only. 

One soil boring ( 43G-92-01X) was drilled to the water table, so that subsurface 
soil samples could be collected for laboratory analysis. The samples were 
analyzed in the laboratory for VOCs, TPHC, and lead (see Figure 6.7-2). All SI 
explorations were surveyed. 
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6.7.3 Supplemental Site Investigation Program Summary 

The SSI at SA 43G was performed in accordance with the Final SSI Task Order 
Work Plan (ABB-ES, 1993a) and in conformance to the provisions of the Project 
Operations Plan (ABB-ES, 1992b). The following sections describe the field 
activities completed at this historic gas station during the SSI. Table 6.7-1 
summarizes the activities completed during the SSI. 

The SSI at SA 43G was conducted at the historic gas station G as well as at the 
AAFES gas station. To better define the distribution of contamination at SA 
43G, the site was subdivided in three areas. Area 1 was comprised of historic gas 
station G. Area 2 included the areas ar9und the active gasoline USTs, and 
Area 3 included the area in and around the former waste oil UST (see 
Figure 6.7-1). 

Area 1. A total of five TerraProbe points were advanced west of the TerraProbe 
points completed at the historic gas station G during the SI. These points were 
located to further define the horizontal distribution of contaminants detected 
during the SI (see Figure 6.7-2). Up to two soil samples were collected from each 
TerraProbe point. The samples were analyzed in the field for BTEX and TPHC. 

Based on the results of the supplemental TerraProbe survey at historic gas 
station G, one soil boring (XGB-93-09X) was advanced adjacent to the 
TerraProbe point with the highest concentration of contamination. A total of 
three soil samples were collected from this soil boring. The soil samples from this 
boring were analyzed for PAL VOCs, SVOCs, inorganics, TPHC, and TOC (see 
Figure 6.7-2). 

Area 2. A total of 23 TerraProbe points were completed in the Area 2 gas 
station. These points were concentrated around the active gasoline USTs to 
determine if residual soil contamination was present (Figure 6.7-3). Up to two 
soil samples were collected from each point and analyzed in the field for BTEX 
and TPHC. 

The results of the TerraProbe survey at Area 2 were, used to locate three soil 
borings (XGB-93-0SX through XGB-93-07X) at "hot spots" in Area 2 (see 
Figure 6.7-3). Up to three soil samples were collected from each soil boring for 
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laboratory analysis. The soil samples from these borings were analyzed for PAL 
voes, svoes, inorganics, TPHe, and Toe. 

Area 3. A total of 10 TerraProbe points were completed Area 1 at the AAFES 
gas station. These points were concentrated in and around the former waste oil 
UST (see Figure 6.7-3). Up to two soil samples were collected from each point 
and analyzed in the field for BTEX and TPHC. 

The results of the TerraProbe survey at the Area 1 were used to locate two soil 
borings (XGB-93-03X and XGB-93-04X) at "hot spots" in Area 1 (see 
Figure 6.7-3). Up to three soil samples were collected from each soil boring for 
laboratory analysis. The soil samples from .these borings were analyzed for PAL 
voes, svoes, inorganics, TPHe, and TOC. 

Two groundwater monitoring wells (XGM-93-0lX and XGM-93-02X) were 
installed around Areas 2 and 3 to supplement the existing groundwater monitoring 
well network. These new monitoring wells were installed to monitor upgradient 
(XGM-93-0lX) and downgradient (XGM-93-02X) groundwater quality (see 
Figure 6.7-1). Monitoring well XGM-93-02X was also installed to replace the 
existing monitoring well AAFES-4 which had been dry historically. The screen of 
both monitoring wells was placed below the top of bedrock so that it would 
intercepted the water table to monitor for free product and allow for seasonal 
groundwater fluctuations. Due to the location of the water table in this portion of 
the installation, the newly installed and the existing monitoring wells were 
installed across the bedrock/ soil interface. Elevated PID measurements were 
recorded on the drilling water and development water from XGM-93-02X, and 
from the development water from AAFES-1D, AAFES-2, and AAFES-6 (see 
Figure 6.7-1). Table 6.7-2 summarizes the construction of the SI monitoring wells 
at SA 43G and monitoring well installation diagrams are presented in 
Appendix C. 

Two rounds (Round Three and Four) were collected from each of the AAFES 
monitoring wells, except for AAFES-4 which was dry during both round, and the 
two newly installed SSI monitoring wells. Round Three groundwater samples 
were collected in October 1993 and Round Four was collected in January 1994. 
These samples were submitted for off-site laboratory analysis consisting of PAL 
voes, svoes, inorganics (both filtered and unfiltered), TPHe, and TSS. 
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After the newly installed monitoring wells were developed and sampled, hydraulic 
conductivity tests were preformed. The tests consisted of a rising and falling head 
test. All SSI exploration locations were surveyed. 

One sediment sample was collected from below a storm drain outfall that collects 
rain water runoff from SA 43G (Figure 6.7-1). The sediment sample was 
submitted for off-site laboratory analysis consisting of PAL VOCs, SVOCs, 
inorganics, TPHC, TOC, and grain size. 

6.7.4 Field Investigation Results and Observations 

The results of the geophysical surveys completed during the SI did not.indicate 
that an abandoned UST was present at SA 43G. The results of the geophysical 
surveys are presented in Appendix L. 

The soil encountered at SA 43G ranged from silty sand (fill) to a sandy silt with 
fine to medium gravel (glacial till). The depth of bedrock ranged from 20.5 to 
34.5 feet bgs. Rock core samples were collected from the monitoring well borings 
(XGM-93-0lX and XGM-93-02X). The bedrock was classified at a meta siltstone 
or phyllite. The water table was encountered at 27 to 30 feet bgs (Table 6.7-3). 
The boring logs associated with SA 43G are presented in Appendix B. 

Calculated hydraulic conductivities ranged from 1.8£"05 centimeters per second 
• (cm/sec.) at XGM-93-0lX to 5.ZE-06 cm/sec. at XGM-93-0ZX. The hydraulic 

conductivity results are presented in Table 6.7-4. 

The new monitoring wells were included in the November 8, 1993 synoptic 
water-level round at Fort Devens. The inferred groundwater flow, based upon 
this water-level round, appears to be flowing to the east (Figure 6.7-4). 

6.7.5 Nature and Distribution of Contamination (Field Screening and 
Laboratory Results) 

6.7.5.1 Soil. Three subsurface soil samples were collected from 9 feet. This 
depth was chosen to analyze the soil at or near the estimated bottom of the 
former UST. BTEX was not detected in any of the 9 foot samples, but TPHC 
was detected at TP-04 and TP-11 at 830 ppm and 130 ppm, respectively 
(Figure 6.7-5). Four soil samples were collected from 11 feet to 12 feet. BTEX 
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was not detected in any of the samples, but TPHC was detected in the 11 foot 
samples collected from TP-10 and TP-11 at concentrations of 130 ppm and 190 
ppm, respectively (Figure 6.7-6). Groundwater was not encountered in any of the 
TerraProbe points advanced at SA 43G. Consequently, ten soil-gas samples were 
collected from a depth of 8 feet bgs (just above the estimated bottom of the tank 
excavation). The soil-gas samples were analyzed for BTEX only. BTEX was not 
detected in any of the soil-gas samples collect from SA 43G (Figure 6.7-7). 
Table 6.7-5 presents the field analysis data. 

The results of the field analysis for soil samples collected from Area 1 during the 
SSI, indicated that residual TPHC contamination was present in the soil at this 
site to a depth of 10 feet bgs. The results from the two soil samples collected 
from TP-39 showed TPHC concentrations at 740 ppm at 10 feet and 2,000 ppm at 
11 feet. TPHC was also detected in the 10-foot samples from TP-35, TP-37 and 
TP-38 at concentrations ranging from 190 to 400 ppm. No BTEX was detected in 
the soil samples collected from Area 1 (Table 6.7-6; see Figures 6.7-8 and 6.7-9). 

Xylene (the only VOC detected) was detected at 6.3 ppb in only one (TP-13 at 
10 feet) of the 23 soil sample collected from TerraProbe points located in Area 2. 
TPHC concentrations ranged from below the detection limit to 5,800 ppm. The 
concentrations were highest in the soil samples collected from the north and 
east/downgradient of the active gasoline USTs (i.e., TP-19, TP-31 and TP-32). 
Concentrations of BTEX contamination appeared to be confined to the area in 
and around the former waste oil UST and an apparent sand and gas trap in 
Area 3. Benzene was detected in the 10 to 11-foot soil sample collected from 
TP-08, only. Total BTEX ranged from below the detection limit to 32,930 ppb. 
TPHC concentrations ranged from below the detection limit to 8,500 ppm (see 
Table 6.7-6; Figures 6.7-8 and 6.7-9). 

One soil boring was drilled to the water table during the SI adjacent to TP-04, 
which had the highest concentration of TPHC at 830 ppm, to determine if the 
TPHC contamination detected during the TerraProbe survey had migrated to the 
water table. Analytical soil samples were collected from depths of 10 feet to 
12 feet and 20 feet to 22 feet bgs. Groundwater was encountered at 18 feet bgs 
and the boring was advanced to 22 feet bgs. No VOCs or TPHC were detected in 
either sample, and lead was present in each sample below the background 
concentration (Table 6.7-7, Figure 6.7-10). 
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SSI off-site laboratory subsurface soil samples were collected from similar depths 
as those collected during the SSI TerraProbe survey. No contaminants of concern 
were detected in any of the soil samples collected from the soil boring 
(XGB-93-09X) drilled in Area 1. All TPHC concentrations were below the 
detection limit in these soil samples (see Table 6.7-7; Figure 6.7-10). 

The results of the off-site laboratory analyses for soil samples collected from 
Area 2 showed low concentrations of VOCs ( acetone and/ or 
trichlorofluoromethane, (freon) common laboratory contaminants. SVOCs, 
consisting of predominantly P AHs were detected in the 8-foot soil sample 
collected from XGB-93-0SX. The remaining SVOCs were 
bis(2-ethylhexyl)phthalate or di-n-butyl phthalate which are common laboratory 
contaminants. TPHC was detected at 185 µg/ g in the 8-foot sample from 
XGB-93-0SX and in the 12-foot sample at XGB-93-06X. The results of the 
laboratory analyses in Area 3 indicated some low concentrations of VOCs from 
samples collected from soil borings XGB-93-03X and XGB-93-04X. These 
borings were drilled in or adjacent to the former waste oil UST and the existing 
sand and gas trap. Bis(2-ethylhexyl)phthalate and di-n-butyl phthalate ( common 
laboratory contaminants) were the only SVOCs detected in Area 3. TPHC 
concentrations ranged from < 52 to 1,020 ppm in the soil samples collected from 
Area 3. One soil boring (XGB-93-0SX) was drilled between the AAFES gas 
station and historic gas station G to determine if contaminants from either area 
had impacted the subsurface soil quality at this location. No organic contaminants 
of concern were detected in any of the subsurface soil samples collected from 
XGB-93-0SX (see Table 6.7-7; Figure 6.7-10). 

Inorganic analytes were detected above the Fort Devens background 
concentration in each of the soil samples collected from SA 43G. The greatest 
number of analytes and the highest concentrations were detected in XGB-93-04X 
(12-foot sample), XGB-93-0SX (8-foot and 17-foot samples) and XGB-93-09X 
(12-foot sample) (see Table 6.7-8; Figure 6.7-11). 

6.7.5.2 Groundwater. The results of the laboratory analyses for the Round Three 
and Four groundwater sampling are presented in Table 6.7-9 and Figures 6.7-12 
and 6.7-13. The results of the off-site laboratory analysis for each round showed 
the presence of several VOCs (including acetone, benzene, ethylbenzene, toluene, 
xylenes, PCB, and 1,2-DCA in the groundwater samples collected from the 
downgradient and crossgradient monitoring wells (AAFES-lD, AAFES-2, 
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AAFES-5, AAFES-6, AAFES-7 and XGM-93-02X). Total VOes ranged from 
0.86 µ,g/L at AAFES-7 to 11,500 µ,g/L at AAFES-2 during Round Three. 
Bis(2-hexylmethyl) phthalate (a common laboratory contaminant) was detected at 
6.3 µg/L in the sample collected from AAFES-7. Total VOCs ranged from 
1.6 µ,g/L at AAFES-7 to 12,400 µ,g/L at AAFES-2 during Round Four. 
Bis(2-hexylmethyl) phthalate (a common laboratory contaminant) was detected at 
6.3 µg/L in the Round Three sample collected from AAFES-7, and at 5.0 µ,g/L in 
the Round Four sample collected from XGM-93-0lX. Several SVOes 
(1-methylnaphthalene, naphthalene and phenanthrene) were also detected in the 
downgradient groundwater samples. Total SVOCs ranged from 2.5 µg/L at 
AAFES-6 to 4,080 µ,g/L at AAFES-2 in the Round Three samples. 

Several SVOes (1-methylnaphthalene, naphthalene and phenanthrene) were also 
detected in the downgradient groundwater samples. Total SVOes ranged from 
1.7 µ,g/L at AAFES-6 to 4,020 µ,g/L at AAFES-2 in the Round Four samples. 
TPHe was detected in the downgradient groundwater samples and the sample 
collected from the upgradient monitoring well AAFES-3, at concentrations 
ranging from 190 to 44,000 µg/L in Round Three and from 230 to 120,000 µg/L 
in Round Four. No voes, SVOes or TPHe were detected in the samples 
collected from the upgradient monitoring wells (XGM-93-0lX) installed during 
the SSI. Several inorganic analytes were detected above the Fort Devens 
groundwater background concentrations in both the unfiltered and the filtered 
samples during both round of sampling (see Table 6.7-9; Figure 6.7-13 and 
6.7-14). Approximately 0.10 feet of free product was measured in AAFES-2 prior 
to the Round Three groundwater sampling. No free product was measured in any 
of the monitoring wells sampled during Round 4. 

6.7.5.3 Sediment. The results of the SSI off-site laboratory analyses are presented 
in Table 6.7-10 and Figure 6.7-15. One sediment sample was collected from the 
outfall of the storm drain which drains the paved area at the AAFES gas station. 
This storm water outfall flows into an open ditch which runs southeast to an 
unnamed stream, located on the east side of Patch Road, that eventually empties 
into Robbins Pond. No voes or SVOes were detected in this sample. Several 
inorganic analytes were detected at notable concentrations. TPHe was detected 
at 448 µg/ g. A surface water sample was not collected due to insufficient surface 
water volume during sampling. 
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6.7.6 Source Evaluation and Migration Potential 

It appears that past leaks and spills from former USTs have impacted soil and 
groundwater quality at Areas 2 and 3 and that contaminants detected in the soil 
are a continuing source of contaminations which are percolating to the 
groundwater, and moving downgradient with the groundwater flow. The 
replacement of the active gasoline USTs in 1990 and the subsequent removal of 
the waste oil UST, does not appear to have stopped the source of contaminants 
detected in the groundwater. It appears that the soil east of the active USTs, at 
the former waste oil UST location and the existing sand and gas trap for 
Building 2008, contains contaminants which continue to adversely impact 
groundwater quality below the AAFES gas station. 

Additional TPHC contamination detected at Area 1 does not appear to have 
impacted the soil or groundwater quality below historic gas station G. 

Elevated TPHC was detected in the sediment sample collected from the outfall 
which drains the parking/refueling area at the AAFES gas station. The elevated 
TPHC concentration ( 448 µg/ g) appears to the caused by runoff of small fuel 
spills associated with the AAFES gas station activities. Based on the TPHC 
concentration and lack of any associated VOCs, SVOCs, or elevated lead 
concentration, it appears that the sediment in this area has been moderately 
impacted by the AAFES gas station surface water runoff. 

6. 7. 7 Preliminary Human Health Risk Evaluation 

SA 43G has been divided into three areas to more accurately characterize 
contamination: Area 1 is the historic gas station, Area 2 includes the area around 
the active AAFES gas station USTs, and Area 3 is the former waste oil UST. 

Area 1 Subsurface Soil. During the SI, field-screening of TerraProbe soil samples 
revealed no measurable concentrations of BTEX. Comparing the measured • 
TPHC results against the calculated risk-based commercial/industrial 
concentration value of 1,800 µg/ g for gasoline indicates no significant risk to 
public health from soil contamination at SA 43G. 

During the SSI, 10 additional TerraProbe samples and three confirmatory soil 
boring samples were analyzed for Area 1. The results for the individual samples 
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appear in Tables 6.7-5 through 6.7-8. Table 6.7-11 combines and summarizes the 
field and off-site laboratory analytical data and compares it to Region ill 
commercial and MCP Category S-2 soil guidelines. No BTEX was detected. 
TPHC was detected in 7 of 12 samples, but only the maximum concentration of 
2000 ppm exceeded the calculated guideline for gasoline. All concentrations of 
TPHC were below the MCP Category S-2 soil guideline. Inorganics detected in 
the soil boring were below guidelines with the exception of arsenic which was 
above background and exceeded both Region ill and MCP Category S-2 soil 
guidelines of 1.6 and 30 ppm, respectively. It is unlikely, however, that arsenic 
was derived from the past practices at Area 1. 

Area 2 Subsurface Soil. No samples were taken in Area 2 during the SI. During 
the SSI, 22 TerraProbe samples and five soil boring samples were analyzed. The 
results for the individual samples appear in Tables 6.7-5 through 6.7-8. 
Table 6.7-11 combines and summarizes the field and laboratory analytical data 
and compares it to Region III commercial and MCP Category S-2 soil guidelines. 
Toluene and xylene were detected at TP-13 and TP-31 at concentrations below 
guidelines. TPHC was detected in 15 of 26 samples, but only the maximum 
concentration of 5,800 ppm in one sample exceeded the calculated guideline for 
gasoline and the MCP Category S-2 soil guideline for TPHC. All other detected 
concentrations of TPHC were below these guidelines. All detected concentrations 
of inorganics are below Region ill and MCP S-2 soil guidelines with the exception 
of beryllium. Beryllium was detected in 4 of 5 samples and all detected 
concentrations exceeded the Region III guideline of 0.67 ppm and the MCP S-2 
guideline of 0.8 ppm. In conclusion, concentrations of TPHC in subsurface soil at 
one location at Area 2 of SA 43G may pose a potential threat to human health. 
Although beryllium exceeded both risk-based guidelines, it is unlikely that 
beryllium was derived from the petroleum releases at Area 2. 

Area 3 Subsurface Soil. No samples were taken in Area 3 during the SI. During 
the SSI, 11 TerraProbe samples and four soil boring samples were analyzed. The 
results for the individual samples appear in Tables 6.7-5 through 6.7-8. 
Table 6.7-11 combines and summarizes the field and laboratory analytical data 
and compares it to Region ill commercial and MCP Category S-2 soil guidelines. 
Benzene, toluene, ethylbenzene, and xylene were detected at concentrations below 
guidelines. TPHC was detected in 11 of 14 samples. The concentrations of 
8,500 ppm detected at TP-02 and 3,300 ppm at TP-08 exceeded the calculated 
guideline for gasoline and the MCP Category S-2 soil guideline for TPHC. All 
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other detected concentrations of TPHC were below these guidelines. Inorganics 
detected were below guidelines with the exception of arsenic which was above 
background and exceeded both Region III and MCP Category S-2 soil guidelines 
of 1.6 and 30 ppm, respectively, in two samples. In conclusion, concentrations of 
TPHC in subsurface soil at Area 2 may pose a potential threat to human health. 
It is unlikely, however, that arsenic was derived from the petroleum releases at 
Area 3. 

Groundwater. Table 6.7-12 presents summary statistics for groundwater 
associated with SA 43G and drinking water standards/guidelines for comparison. 
Only data for unfiltered samples is reported. 

Several organic compounds were detected in the groundwater associated with 
Areas 2 and 3: 1,2-DCA, 2-methylnaphthalene, acetone, benzene, bis(2-ethyl
hexyl)phthalate, ethylbenzene, naphthalene, phenanthrene, PCB, toluene, xylenes, 
and TPHC. Acetone and bis(2-ethylhexyl)phthalate were each detected in one to 
two of 16 samples. These two compounds are common laboratory contaminants 
and are not believed to be site-related. Regardless, the concentration of acetone 
did not exceed the Massachusetts guideline and bis(2-ethylhexyl)phthalate at 
6.3 µg/L was just above the federal MCL of 6 µg/L. Toluene, xylene, PCB, and 
1,2-DCA were not detected at concentrations that exceeded a standard or 
guideline. Both benzene and ethylbenzene were detected at concentrations 
exceeding their respective federal MCL. Although the P AHs do not have federal 
or state standards or guidelines, naphthalene does have a Region III tap water 
concentration of 1,500 µg/L. The maximum concentration of naphthalene does 
exceed this health-protective concentration. Finally, both the average and 
maximum concentrations of TPHC exceed the MCP GW-1 standard of 
1,000 µg/L. 

The maximum concentrations of all inorganic analytes detected in groundwater 
were greater than the Fort Devens background concentrations for groundwater. 
Nine analytes were detected at concentrations above their respective drinking 
water standard/ guideline. Aluminum, iron, and manganese were detected in 16 of 
16 samples and the average concentration of each exceeded its respective USBPA 
secondary MCL. (Secondary MCLs are set for aesthetic or economic reasons, not 
health reasons.) The average concentration of sodium exceeds its Massachusetts 
guideline. Maximum concentrations of antimony, arsenic, chromium and nickel 
exceed their respective federal MCLs, although the average concentration of 
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antimony and chromium does not. The average concentration of lead is above 
the USEP A action level. Filtered samples were also collected for inorganic 
analysis, and TSS analysis was also conducted on an unfiltered groundwater 
sample, from each monitoring well. The results of the filtered inorganic analysis 
showed that several inorganic analytes were detected above the Fort Devens 
background. However, only manganese was detected above the drinking water 
standard. TSS results also show high concentrations of suspended solids in each 
sample. The results of these two analyses appear to indicate that the elevated 
inorganic concentration, detected in the unfiltered samples, was a result of TSS 
not releases from SA 43G. 

Based on this screening-level analysis, the use of this groundwater as a source of 
drinking water would pose potential human health risks based on concentrations 
of benzene, ethylbenzene, TPHC, naphthalene, arsenic, antimony, chromium and 
nickel. 

Sediment. No organic compounds were detected in the one sediment sample that 
was taken (Table 6.7-13). TPHC was detected at 448 µg/g which is less than the 
MCP S-1 standard of 500 µg/ g, but exceeds the calculated residential 
concentration for gasoline. 

Of the inorganic analytes detected in the sediment, only arsenic exceeds a 
guideline. The detected concentration of 7 .5 µg/ g is greater than the Region ID 
residential soil concentration but less than the MCP S-1 standard. The use of 
residential soil standards is a conservative approach taken in the absence of 
health-based guidelines specifically for sediment. Exposure to contaminants in 
this ditch sediment would be much less than that in a residential setting. The 
concentration of arsenic and TPHC associated with SA 43G sediment is not 
expected to present a risk to public health under present or foreseeable future 
uses of the SA. 

6.7.8 Conclusions and Recommendations 

Based on the results of the SI, the SSI and the human health PRE, no further 
action is recommended for Area 1 (historic gas station G). However, an RI/FS is 
recommended to further assess the groundwater and soil contamination detected 
at Areas 2 and 3. 
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ACOVITY 
SI PROGRAM 

lERRAPROBE 

SOIL BORINGS AND 

SUBSURFACE SOIL SAMPLING 

SSIPROGRAM 
lERRAPROBE 

SOIL BORINGS AND 

SUBSURFACE SOIL SAMPLING 

MONITORING WELL INSTALLATION 

AND GROUNDWA1ER SAMPLING 

SEDIMENT SAMPLING 

43GTABI .WK! 

TABLE6.7-1 
SUMMARY OF TECHNICAL APPROACH 

SA 43G - IIlSTORIC GAS STATION G 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SITE 
PURPOSE IDENTIFICATION 

• COLLECT SOIL SAMPIES FOR FIEW ANALYSIS TP-01 lHRU TP-11 

• CHARACTERIZE SOILS CONTAMINATION 43G-92-01X 

• COLLECTSOILSAMPIESFORLABORATORY 

ANALYSIS 

• COLLECT SOIL SAMPLES FOR FIEW ANALYSIS TP-01 lHRU TP-39 

• INSTALL MONITORING WELI,5 XGB-93-03X 

• CHARACTERIZE SOILS CONTAMINATION XGB-93-04X 

• COLLECT SOIL SAMPIES FOR LABORATORY XGB-93-05X 

ANALYSIS XGB-93-06X 

XGB-93-07X 

XGB-93-08X 

XGB-93-09X 

• MONITOR GROUNDWAlER IEVELS XGM-93-0lX 

• MONITOR GROUNDWA1ER QUALITY XGM-93-02X 

• DElERMINE AQUIFER CONDUCTIVITIES 

• COLLECT SAMPLE FOR LABORATORY ANALYSIS XGD-93-02X 

RATIONALE FOR SELECI'ED 
LOCATIONS 

* IN AND AROUND FORMER HGS DUST GRAVE 

• LOCAlED AT lERRAPROBE SURVEY "HOT SPOT' 

• AROUND ACTIVE GAS USTs AND FORMER 

W ASlE OIL UST 

W AS1E OIL UST . LOCAlED ATlERRAPROBE SURVEY "HOT SPOTS' 

• LOCA1ED BETWEEN AREA 1 AND AAFES 

• LOCAlED ATlERRAPROBE SURVEY "HOT SPOTS' 

• UPGRADIENT 

• DOWN GRADIENT 

• STORM DRAIN OUlFALL 

05-0ct-95 



* 

. rf'i,;-r,-r,yrnrr, rtoN 
XGM-93-0lX 

XGM-93-02X 

NA=Not Applicable 

43GATAB3.WK1 

TABLE6.7-2 
MONITORING WELL COMPLETION DETAILS 

SA 430 - IIlSTORIC GAS STATION G 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

NA ROCX CORE BEDROCK 10-20 234.8 - 224.8 

237.2 - 227.4 NA ROCXCORE BEDROCK 15-25 

,:;~alt~t1B~: 
_, 2%.JMAn§ruAil@),' 

20.5 4" IDPVC 

26 4" ID PVC 

ll-Oct-95 



.. ~ i CQM!'i@ 

·_ -:"::.id',..,_,~~-- .Y. :-o- -.~~ ... ... 

43G-92-01X -
10-12 

15-17 

20-22 

XGB-93-03X 25 1-3 
5-7 
8-10 
12-14 
15-17 

20-22 
.25-27 

XGB-93-04X 25 1-3 
5-7 
8-10 
12-14 
15-17 
20-22 

XGB-93-05X 28 0-2 

5-7 

8-10 

12-14 

15-17 

20-22 
25-27 

XGB-93-06X 25.5 0-2 

5-7 

8-10 

12-14 

15-17 

20-22 
25-25.5 

XGB-93-07X 20.5 1-3 
5-7 
8-10 

10-12 

12-14 

15-17 
20-20.5 

4JOTAB2.WKI 

TABLE 6.7-3 
SUMMARY OF SOIL BORINGS 

SA 43G- HISTORIC GAS STATION G 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SW 

10-12 SW 

SW 

20-22 SM 

GP 
SP 

8-10 GP 
12-14 SP 

SW 

SM-ML 
SM-ML 

GP 
SP 

1-10 SP 
12-14 SP 

SW 

25-26 SM-ML 

SW 

SW 

8-10 SP 

12-14 SP 

SW 

20-22 SM 
25-27 SM 

SP 

SP 

8-10 SP 

12-14 SP 

SW-SM 

SW-SM 
SW-SM 
SP-SM 
SP-SM 

SW-OW 

10-12 SW-OW 

SW-OW 

SW 
SM 

PAOEIOF2 

BKG 

BKG 

BKG 

BKG 

BKG 
BKG 

8 
25.2 
BKG 

488 Total VOC. meuured in hcacbpace 
245.7 Total VOC. meuured in hca ce 
BKG 
BKG 
220.1 
BKG 
15.1 Total voe. meuured in heacbpace 

NoRa:ovay 
3.3 Rdiloal at' 26-feet 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG 
BKG Rdiloal al 28-feet 
BKG 

BKG 

BKG 

BKG 

BKG Fill material from 0 to 15-fcct 

BKG 
BKG Rdiloalon "tc al 25.5-fcct 
BKG 
BKG 
BKG lnouflicicnt recovery for analytical 

BKG 

8.4 Chunk of upbalt caught in ipOOII 

BKG 
BKG Refusal al 20.5-feet 



TABLE6.7-3 
SUMMARY OF SOIL BORINGS 

SA 43G- IDSTORIC GAS STATION G 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 
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XGB-93.()BX 27.5 1-3 SP BKG 

XG8-93.()9X 

XGM-93.()lX 

XGM-93.()lX 

NOYES: 

OOTAB2.WKI 

29.7 

34 

38 

bp • below ground IIUlface 
VOCI .. Volatile orpnic compound9 
uses z Unified ooil claaification 1)'11.em 

S-7 SW BKG 
8-10 8-10 SW BKG 

10-12 

12-14 

15-17 

17-19 
19-21 

25-27 
1-3 
5.7 

8-10 

15-17 

20-22 

25-26.2 

0-2 

4-6 

9-11 

14-16 

24-26 

29-30 

0-2 

4-6 

9-11 

14-16 

19-21 

29-31 

34-34.S 

12-14 

17-19 
19-21 

8-10 

12-14 

19-21 

24-26 

ppm= paru per million 
phyl = phylite 

SW-SM BKG 

SW-SM BKG 

SW-SM BKG 

SW-SM BKG 
SM BKG 

SM BKG 
SW BKG 
SW BKG 

SP BKG 

GW-SW BKG 

SP-SM BKG 

SM BKG 

SM-PHYL .BKG 

SP-m.J.. BKG 

SW-SM BKG 

SW BKG 

SM BKG 

ML-PHYL BKG 

SM-PHYL BKG 

ML-PHYL BKG 

SP BKG 

SP BKG 

SW BKG 

SP-SW BKG 

SW BKG 

SM BKG 

SM BKG 

SM-PHYL 8.2 

Rclual at 27 .5-fcct 

Rclual at 29.5.fcct 

Phvlitc reamed w/ roUcibit to 34-fcct 

PID = 8 ppm at mouth ofbcnbole 

Phvlite bedrock at 34.5-fcct 

BKG • background levcla of Total VOCI were meuum! with a PID at the work aitc 

PAOE20F2 10/l05 
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TABLE6.7-4 
SUMMARY OF WATER LEVELS AND HYDRAULIC CONDUCTIVITIES 

SA 43G - HISTORIC GAS STATION G 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

DEPTil TO ELEVATION OF 

WELL ID ELEVATIONJ 
XGM-93-0lX 27.69 

XGM-93-02X 30.50 

Notes: 

bgs = below ground surface 

cm/sec = centimeters per second 

NGVD = National Geodetic Vertical Datum 

1 = elevation of top of pvc. 

2 = averaged value of two tests. 

Groundwater elevations from November 8, 1993. 

Synoptic water level round. 

43GTAB4.WKI 

WATER WATER 
(Feet b~) (Feet NGVD) 

27.69 285.93 

30.51 279.40 

CONDUCTIVITY 
HVORSLEV2 

(cm/sec) 
1.8E-05 

5.2E-06 

0S-Oct-9 



TABLE6.7-5 
SI FIELD ANALYTICAL RESULTS SUBSURFACE SOIL/SOIL GAS SAMPLES 

SA43G - IDSTORIC GAS STATIONS G 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

ANALYfE - SOIL(oob) TP-04 TP-04 TP-09 TP-09 TP-10 TP-11 TP-11 
DEPTH 9Ff lZFf 10Ff 11 Ff 11 Ff 9Ff 10 Ff 
BENZENE < 0.1 < 0.1 <0.1 < 0.1 < 0.1 < 0.1 < 0.1 

TOLUENE < 0.1 < 0.1 <0.1 < 0.1 < 0.1 < 0.1 < 0.1 

ETHYLBENZENE < 0.1 < 0.1 <0.1 < 0.1 < 0.1 < 0.1 < 0.1 

m/p-XYLENE < 0.1 < 0.1 <0.1 < 0.1 < 0.1 < 0.1 < 0.1 

o-XYLENE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

OTHBR(ppm) 

TOTALPETROIEUM HYDROCARBONS 830 < 54 < 54 < 54 130 130 190 

ANALYfB - SOIL GAS (ppb) Tl'-01 Tl'-02 TP-03 TP-04 TP-05 TP-06 TP-07 TP-08 

DBPTII 8Ff 8Ff 8Ff 8Ff 8Ff 8Ff 8Ff 8Ff 

BENZENE < 0.1 < 0.1 <0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

TOLUENE < 0.1 < 0.1 <0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

ETHYLBENZENE < 0.1 < 0.1 <0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

m/p-XYLENE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

o-XYLENE < 0.1 < 0.1 <0.1 < 0.1 <0.1 < 0.1 < 0.1 <0.1 

Notes: 

< = Less than detection limiL 

FSR43G.WKJ Pag& 1 of S 

TP-09 TP-10 

8Ff 8Ff 

< 0.1 < 0.1 

< 0.1 < 0.1 

< 0.1 < 0.1 

< 0.1 < 0.1 

< 0.1 <0.1 

20-0ct-95 



TP- 01 

-~ Aim · ;:,. 
~- : .,. :rsti(J)Jo11 

ORGANICS l0Fr 

BENZENE <0.1 

TOLUENE < 0.1 

EmYLBENZENE <0.1 

m/o-XYLENE < 0.1 

o- XYLENE <0.1 

OfflER 

TOT AL PETROLEUM HYDROCARBONS < 52 

OGSSIFS. WK1 

TABLE6.7-6 
SSI FIEID ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43G - IDSTORIC GAS STATIONS G 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP-02 TP- 02 TP-02 TP-O'J TP- 03 

~TS.GOZ®.P.}t• \:." fsooiioF# • , '.tsoo-ifiF" .. , :ts]MooK ·.-rsoo310@,k~ 
9Ff lOFr 11 Fr 9Ff l0Ff 

<0.1 <0.1 < 0.1 < 0.1 < 0.1 

1.6 < 0.1 < 0.1 <0.1 <0.1 

4.4 < 0.1 <0.1 < 0.1 < 0.1 

8.8 0.3 < 0.1 < 0.1 <0.1 

12 < 0.1 < 0.1 <0.1 0.8 

8500 210 120 960 NA 

Pap 1 ofS 

TP-04 TP-OS TP- 07 

fil(~Jotf %'_ w- ·.ts:oos:toi !;: R/ kl'S®71QF. • 
lOFr l0Fr l0Fr 
<0.1 <0.1 <0.1 

< 0.1 4.9 < 0.1 

1.3 13 < 0.1 

3.4 120 < 0.1 

2.4 58 < 0.1 

110 110 < 51 

06-0ct-95 



TP- 08 

ANALYTE 
.. 

❖ TSy(l810F . .. , 

ORGANICS 10Fr 

BENZENE 140 

TOLUENE 290 

ETHYIBENZENE 14000 

m/o-XYI.ENE 13000 

o-XYI.ENE 5500 

OTHER 

TOT AL PETROLEUM HYDROCARBONS 3300 

43GSSIP.!.WK1 

TABLE6.7-6 
SSI FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43G - HISTORIC GAS STATIONS G 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP- 10 TP-13 TP-14 TP-18 TP- 19 
, TSQioiot·~- - noi-310F',,,; .. 'i:~Cf14\0f '. ' ;£SG}So9F •. " f irscUiWF • 

10Fr 10Fr 10Fr 9Fr 9Fr 
< 0.1 < 0.1 <0.1 < 0.1 <0.1 

< 0.1 < 0.1 <0.1 <0.1 < 0.1 

< 0.1 < 0.1 <0.1 <0.1 <0.1 

< 0.1 < 0.1 <0.1 < 0.1 <0.1 

< 0.1 6.3 <0.1 < 0.1 < 0.1 

<54 74 soo 140 200 

r.p2 ors 

TP-19 TP- 20 TP-20 
·,;; tio1i>16f fl 1'$~20Q9F. ,. W- tst20·111i 

10Fr 9Fr 11 Fr 
< 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 

<0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 

< 0.1 <0.1 < 0.1 

2300 <52 560 
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TP-21 
ANAi.1:T.B ·· , riGilQ9F. 
ORGANICS 9Ff 
BENZENE <0.1 

TOLUENE <0.1 

ETHYLBENZENE <0.1 

m/p-XYLENE < 0.1 

o-XYLENE <0.1 

OTHER 

TOTAL PETROLEUM HYDROCARBONS I NA 

43GSSIFS.WK1 

TABLE6.7-6 
SSI FIEW ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43G - HISTORIC GAS STATIONS G 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP-22 TP-23 TP-25 TP-26 
1 '' _jsotluF . -,tsozw@ L u tsol409F • ,· l:SG2SO'iF • ::~ s):}~11- , :' 

13Fr 9Fr 9Fr 9Fr 9Fr 
<0.1 < 0.1 <0.1 < 0.1 < 0.1 

< 0.1 <0.1 <0.1 < 0.1 <0.1 

< 0.1 < 0.1 <0.1 <0.1 < 0.1 

<0.1 < 0.1 < 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 <0.1 < 0.1 <0.1 

160 64 130 < S3 < 53 

Pa903of5 

TP-26 TP-28 TP-29 

'rSG2lilu i& , :";tsoial ij(.4: -/~ nt:E9,09p 
11 Fr 11 Fr 9Fr 
<0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 

<0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 

<0.1 < 0.1 < 0.1 

<53 < 53 950 
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TP-30 

ANAL.~ ·••'.• , ·.·-:. :-: .. , .•. :tsti::ioo,f~. •• 
ORGANICS 9Ff 

BENZENE < 0.1 

TOLUENE < 0.1 

ETHYLBENZENE <0.1 

m/p-XYLENE < 0.1 

o-XYLENE < 0.1 

OTHER 

TOT AL PETROLEUM HYDROCARBONS 460 

43GSSIFS. WKl 

TABLE6.7-6 
SSI FIEID ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43G - IIlSTORIC GAS STATIONS G 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP- 30 TP-31 TP-32 TP- 33 TP-34 

, t°·JScf30fOE\\ " ;:i:sG:if(l9f.,.: T~<;;3~,P -~ \f,:(<:;3~Wif ... :. ' ,;tt(f'~t·;r 
10Ff 9Ff 9Ff 9Ff 9Ff 

<0.1 < 0.1 < 0.1 < 0.1 < 0.1 

<0.1 1.3 < 0.1 <0.1 < 0.1 

< 0.1 <0.1 < 0.1 <0.1 < 0.1 

< 0.1 0.9 < 0.1 <0.1 <0.1 

< 0.1 1.0 < 0.1 <0.1 <0.1 

120 5800 230 <54 < 54 

Page4of5 

TP-35 TP- 35 TP-36 

s ·' l'S"<i1J1gf:;®, • :,f1'$0.J.sJ:iF.,,:r· <l' t..SG36iOE i 

10Ff 11 Ff 10Ff 
< 0.1 < 0.1 < 0.1 

< 0.1 <0.1 < 0.1 

<0.1 < 0.1 < 0.1 

<0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 

400 <53 < 52 

06-0ct-9S 



TP- 36 

ANALYm ·- - . --
tSG-J611E 

ORGANICS 11 Ff 
BENZENE < 0.1 

TOLUENE <0.1 

ETHYLBENZENE <0.1 

m/p-XYLENE < 0.1 

o-XYLENE <0.1 

OTHER 

TOTALPETROLEUMHYDROCARBONS < 52 

Notes: 
< = Less than detection limit. 

43GSSIFS.WK1 

TABLE6.7-6 
SSI FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43G - IIlSTORIC GAS STATIONS G 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP- 37 TP- 37 TP- 38 TP- 38 TP- 39 

ischiio1f ,.:rsti#11F •• l'SGJ8·10F ; f.sd3stlit tsti1Woii' ,. 

10Ff 11 Ff 10Ff 11 Ff 10Ff 
< 0.1 < 0.1 < 0.1 < 0.1 <0.1 

<0.1 <0.1 <0.1 < 0.1 < 0.1 

< 0.1 <0.1 <0.1 < 0.1 < 0.1 

<0.1 < 0.1 < 0.1 < 0.1 <0.1 

<0.1 < 0.1 < 0.1 <0.1 <0.1 

270 54 190 52 740 

TP-39 

"• i:so3§fiii 
11 Ff 
< 0.1 

<0.1 

< 0.1 

< 0.1 

< 0.1 

2000 

06-0ct-9:5 



ANALYTE 
ORGANICS (u,Jg) 

ACETONE 
ElHYLBENZENE 
TOLUENE 
1RICHLDROFLUOROME1HANE 
XYLENES 
2-MElHYLNAPHlHALENE 
ACENAPHlHYLENE 
ANlHRACENE 
BENZO(A)ANlHRACENE 
BENZO (A) PYRENE 
BENZO(B)FLUORANlHENE 
BENZO (G,H,I) PERYLENE 
BENZO[K]FLUORANlHENE 
BIS (2-ElHYLHEXYL) PHlHALATE 
CHRYSENE 
DI-N-BUlYL PHlHALATE 
FLUORANlHENE 
FLUORENE 
INDENO (1,2,3-C,D) PYRENE 
NAPHlHALENE 
PHENANlHRENE 
PYRENE 

O'IHER (ug/g) 

TOTAL ORGANIC CARBON 
TOTAL PE1ROLEUM HYDROCARBONS 

Noles: 
< = Less than detection limit. 

43GSOSUM.WK1 

TABLE 6.7-7 
ORGANICANALYTES IN SUBSURFACE SOIL 

SA 43G - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSI 
XGB-93-03X XGB-93-03X XGB-,-93-03X XGB.-93-04X XGB-93-04X 

8Ff 12 Ff 20Ff 8Ff 12Ff 
< 0.017 < 0.017 < 0.017 < 0.08 < 0.017 

< 0.002 < 0.002 0.002 0.03 < 0.002 

< 0.001 < 0.001 < 0.001 0.02 < 0.001 

< 0.006 < 0.006 0.006 0.03 < 0.006 

0.008 < 0.002 0.019 0.6 < 0.002 
< 0.5 < 0.049 0.17 0.72 < 0.049 

< 0.3 < 0.033 < 0.033 < 0.3 < 0.033 

< 0.3 < 0.033 < 0.033 < 0.3 < 0.033 

< 2 < 0.17 < 0.17 < 2 < 0.17 

< 2 < 0.25 < 0.25 < 2 < 0.25 

< 2 < 0.21 < 0.21 < 2 < 0.21 

< 2 < 0.25 < 0.25 < 2 < 0.25 
< 0.7 < 0.066 < 0.066 < 0.7 < 0.066 

< 6 < 0.62 0.96 < 6 < 0.62 

< 1 < 0.12 < 0.12 < 1 < 0.12 
< 0.6 0.48 0.76 < 0.061 0.45 

< 0.7 < 0.068 < 0.068 < 0.7 < 0.068 
< 0.3 < 0.033 < 0.033 < 0.033 < 0.033 

< 3 < 0.29 < 0.29 < 3 < 0.29 
< 0.4 < 0.037 < 0.037 0.46 < 0.037 
< 0.3 < 0.033 < 0.033 < 0.3 < 0.033 

< 0.3 < 0.033 < 0.033 < 0.3 < 0.033 

NA NA 1590 NA NA 

359 59.2 62.6 1020 213 

PAGE! OF3 

XGB-,-93-:04X XGB..,-93-05X 
25Ff 8Ff 

0.024 0.047 

< 0.002 < 0.002 

< 0.001 < 0.001 

< 0.006 0.01 

< 0.002 < 0.002 
< 0.049 < 0.5 
< 0.033 5 
< 0.033 4 
< 0.17 7 
< 0.25 10 
< 0.21 30 

< 0.25 3 
< 0.066 6 
< 0.62 < 6 
< 0.12 10 

0.36 < 0.6 
< 0.068 20 
< 0.033 1 

< 0.29 4 
< 0.037 0.5 
< 0.033 10 
< 0.033 10 

845 27400 
40.8 185 

05-0<1-95 



ANALYTE 
ORGANICS (uy/g) 

ACETONE 

ElHYLBENZENE 

TOLUENE 

1RICHLOROFLUOROME1HANE 

XYLENES 
2-MElHYLNAPHlHALENE 
ACENAPHlHYLENE 
AN1HRACENE 
BENZO[A]ANlHRACENE 
BENZO [A] PYRENE 
BENZO [BJ FLUORAN1HENE 
BENZO [G,H,I) PERYLENE 
BENZO [K] FLUORAN1HENE 
BIS (2-ElHYLHEXYL) PHlHALATE 
CHRYSENE 
D1-N-BUTYLPHlHALATE 
FLUORANlHENE 
FLUORENE 
INDENO [1,2,3-C,D] PYRENE 
NAPH1HALENE 
PHENANlHRENE 
PYRENE 

OTHER (uy/g) 
TOTAL ORGANIC CARBON 
TOTAL PElROLEUM HYDROCARBONS 

Notes: 
< = Less than detection limit. 

43GSOSUM.WKI 

TABLE 6.7-7 
ORGANICANALYTES IN SUBSURFACE SOIL 

SA 43G - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSJ 
XGB-93-0SX XGB-93-0SX XGB-93-06X XGB-93-06X XGB-93,-07X 

12Ff 25Ff 8Ff 12 Ff 10Ff 
< 0.017 < 0.017 < 0.017 < 0.017 < 0.017 

< 0.002 < 0.002 < 0.002 < 0.002 < 0.002 

< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

< 0.006 < 0.006 < 0.006 0.006 0.007 

< 0.002 < 0.002 < 0.002 < 0.002 < 0.002 
< 0.049 < 0.049 < 0.049 < 0.2 < 0.049 

< 0.033 < 0.033 < 0.033 < 0.2 < 0.033 

< 0.033 < 0.033 < 0.033 < 0.2 < 0.033 

< 0.17 < 0.17 < 0.17 < 0.8 < 0.17 

< 0.25 < 0.25 < 0.25 < 1 < 0.25 

< 0.21 < 0.21 < 0.21 < 1 < 0.21 

< 0.25 < 0.25 < 0.25 < 1 < 0.25 
< 0.066 < 0.066 < 0.066 < 0.3 < 0.066 
< 0.62 < 0.62 < 0.62 < 3 < 0.62 
< 0.12 < 0.12 < 0.12 < 0.6 < 0.12 

0.43 0.56 0.52 0.6 < 0.061 
< 0.068 < 0.068 < 0.068 < 0.3 < 0.068 

< 0.033 < 0.033 < 0.033 < 0.2 < 0.033 
< 0.29 < 0.29 < 0.29 < 1 < 0.29 

< 0.037 < 0.037 < 0.037 < 0.2 < 0.037 
< 0.033 < 0.033 < 0.033 < 0.2 < 0.033 

< 0.033 < 0.033 < 0.033 < 0.2 < 0.033 

NA NA NA NA NA 
< 28.7 < 28.7 < 28.5 158 < 28.8 

PAGE20F3 

XGB-93-08X XGB-93.-08X 
8Ff 12Ff 

< 0.017 < 0.0177 

< 0.002 < 0.002 

< 0.001 < 0.001 

0.009 O.ot 
< 0.002 < 0.002 
< 0.049 < 0.049 
< 0.033 < 0.033 

< 0.033 < 0.033 
< 0.17 < 0.17 
< 0.25 < 0.25 
< 0.21 < 0.21 
< 0.25 < 0.25 

< 0.066 < 0.066 
< 0.62 < 0.62 

< 0.12 < 0.12 
0.25 0.15 

< 0.068 < 0.068 
< 0.033 < 0.033 
< 0.29 < 0.29 

< 0.037 < 0.037 
< 0.033 < 0.033 

< 0.033 < 0.033 

NA NA 

< 28.7 < 28.8 

05-Oci-95 



ANALYTE 
ORGANICS (uv./Jli) 

ACETONE 
ElHYLBENZENE 

TOLUENE 
1RICHLOROFLUOROMETHANE 

XYLENES 
2-MElHYLNAPHTHALENE 
ACENAPHlHYLENE 
ANTHRACENE 
BENZO(A]AN1HRACENE 
BENZO (A) PYRENE 
BENZO[B)FLUORANTHENE 
BENZO (G,H,I) PERYLENE 
BENZO (K) FLUORANTHENE 
BIS (2- ElHYLHEXYL) PHTHALA TE 
CHRYSENE 
DI-N- BU1YL PHTHALA TE 
FLUORANTHENE 
FLUORENE 
INDENO (1,2,3 -C,D) PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

OTIIER (ug/J!.) 

TOTALORGANICCARBON 
TOTAL PE1ROLEUM HYDROCARBONS 

Notes: 
< = Less than detection limit. 

43GSOSUM.WKI 

TABLE6.7-7 
ORGANICANALYTES IN SUBSURFACE SOIL 

SA 43G - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSI 
XGB-93-0SX XGB-93.,-09X XGB.,-93~09X XGB .,.-93-,- 09X XGM,-,-93-0lX 

17Fr 8Fr 12Fr 20Fr 19Fr 
< 0.017 < 0.017 < 0.017 < 0.017 < 0.017 

< 0.002 < 0.002 < 0.002 < 0.002 < 0.002 

< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

< 0.006 0.006 0.006 < 0.006 < 0.006 

< 0.002 < 0.002 < 0.002 < 0.002 < 0.002 
< 0.049 < 0.049 < 0.049 < 0.049 < 0.049 
< 0.033 < 0.033 < 0.033 < 0.033 < 0.033 
< 0.033 < 0.033 < 0.033 < 0.033 < 0.033 
< 0.17 < 0.17 < 0.17 < 0.17 < 0.17 
< 0.25 < 0.25 < 0.25 < 0.25 < 0.25 
< 0.21 < 0.21 < 0.21 < 0.21 < 0.21 
< 0.25 < 0.25 < 0.25 < 0.25 < 0.25 

< 0.066 < 0.066 < 0.066 < 0.066 < 0.066 
< 0.62 < 0.62 < 0.62 < 0.62 < 0.62 
< 0.12 < 0.12 < 0.12 < 0.12 < 0.12 

0.18 0.27 0.27 0.49 0.88 
< 0.068 < 0.068 < 0.068 < 0.068 < 0.068 
< 0.033 < 0.033 < 0.033 < 0.033 < 0.033 
< 0.29 < 0.29 < 0.29 < 0.29 < 0.29 

< 0.037 < 0.037 < 0.037 < 0.037 < 0.037 
< 0.033 < 0.033 < 0.033 < 0.033 < 0.033 
< 0.033 < 0.033 < 0.033 < 0.033 < 0.033 

1250 NA NA 687 2490 
< 28.7 < 28.7 < 28.7 < 28.7 < 28.8 

PAGE3OF3 

SI 
XGM-:-93-.02:X- 43G- 92-:01X 43G . .,-92,,-01X 

24Fr lOFr 20Ff 
< 0.017 < 0.017 < 0.017 

< 0.002 < 0.002 < 0.002 

< 0.001 < 0.001 < 0.001 

< 0.006 < 0.006 < 0.006 

< 0.002 < 0.002 < 0.002 
< 0.049 < 0.5 < 0.5 
< 0.033 < 0.3 < 0.3 
< 0.033 < 0.3 < 0.3 
< 0.17 < 0.17 < 0.17 
< 0.25 < 0.25 < 0.25 
< 0.21 < 0.21 < 0.21 
< 0.25 < 0.25 < 0.25 

< 0.066 < 0.066 < 0.066 
< 0.62 < 0.62 < 0.62 

< 0.12 < 0.12 < 0.12 

< 0.061 < 0.061 < 0.061 
< 0.068 < 0.068 < 0.068 

< 0.033 < 0.033 < 0.033 
< 0.29 < 0.29 < 0.29 

< 0.037 < 0.037 < 0.037 
< 0.033 < 0.033 < 0.033 

< 0.033 < 0.033 < 0.033 

576 NA 436 

< 28.8 < 27.7 < 27.9 

0S-O<t - 9S 



ANALYTB BACKGROUND XGB-ll3-li3X 

INORGANIC {ul~\ &FT 
ALUMINUM 15000.0 11200 
ANTIMONY < 1.09 
ARSENIC 21.0 17 
BARIUM 42.5 23.5 
BERYLLIUM 0.347 < 0.5 
CADMIUM 2.0 < 0.7 
CALCIUM 1400.0 1130 
CHROMIUM 31.0 21.2 
COBALT NA 5.26 
COPPER 8.39 10.Z 
IRON 15000.0 11300 
LEAD 36.9 14 
MAGNESIUM 5600.0 2250 
MANGANESE 300.0 229 
NICKEL 14.0 19.5 
POTASSIUM 1700 568 
SODIUM 131.0 296 
VANADIUM 28.7 15.1 
ZINC 35.3 24.l 

Notes: 
< = Less than detection limit. 
Shaded values exceed background limit. 

43GSISUMWK1 

TABLE 6.7-8 
INORGANIC ANALYTES IN SUBSURFACE SOIL 

SA 43G - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSI 
XGB-113-0lX X GB - 113- lllX XGB- 93-04X XGB - 93-o« XGB-!li-0-U 

12 F'1' 20PT SFT 12l'T ZSFt 
5100 7520 10000 9046 9270 

< 1.09 < 1.09 < 1.09 < 1.09 < 1.09 
31 19 .51 28 14 

14.6 23.3 53.) 29.2 25 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 0.7 < 0.7 2.61 < 0.7 < 0.7 

405 554 1570 1000 1930 
17.4 19.2 46 36.8 23.1 
6.99 11 3.56 9.93 7.03 
9.09 27.1 29.2 17.3 15.3 
9660 21700 10400 19300 17600 
5.12 8.6 11 51 8.5 
2550 3330 4760 61_00 3910 
239 501 86.6 267 194 

22.4 40,S 20.4 38,3 24.1 
774 995 1180 1340 1110 
287 254 342 419 373 
8.24 8.18 18.3 19.9 12.8 
21.3 33.8 sfi; 36.6 31 .6 

PAGE10F2 

SSI 
X:GB- 93- DlX i:si-lii-ost XGlh93-IDX X G i!.,.93.,.ci6x 

aF'r UPT 2.5Fr &FT 
5340 12200 5550 3no 

< 1.09 < 1.09 < 1.09 < 1.09 
16 21 8.53 8.21 

22.9 ~6.S 20 21.5 
0.964 1.38 1.~ 0.996 
< 0.7 < 0.7 < 0.7 < 0.7 
1190 660 614 651 

32 37.4 11.7 8.89 
4.56 9.94 6.1 1.67 
14.4 11.3 9.66 6.54 

10700 15300 12100 9460 
:50 8.8 5.29 3.8 

2850 5570 1900 1590 
130 3i4 280 81.7 
20.3 33.4 21.2 6.08 
702 2580 760 1440 
283 267 268 306 

14.3 26.3 8.73 11.6 
208 n.9 24. l 18.2 

OS-Ott-95 



SSI 
ANALYTB BACKGROUND XGB- 93-MI XG·B-93- trn XGB-93- llln 

INORGANIC r..i., 12 PT tOFI' & Fl' 
ALUMINUM '1$000.0 42,20 8410 12000 
ANTIMONY < 1.09 < 1.09 < 1.09 
ARSENIC 21.0 7.15 8.07 52 
BARIUM 42.5 22.5 66.5 34.4 
BERYILIUM 0.347 1.118 < 0.5 < 0.5 

CADMIUM 2.0 < 0.7 < 0.7 < 0.7 
CALCIUM 1400.0 867 2000 895 

CHROMIUM 31.0 12.8 28 45.$ 

COBALT NA < 1.42 7.71 13.2 
COPPER 8.39 7.98 10,8 10.7 

IRON 15000.0 11400 14600 .21200 
LEAD 36.9 4.44 3.58 20 
MAGNESIUM 5600.0 1760 5670 8870 

MANGANESE 300.0 89.5 264 372 
NICKEL 14.0 6.25 21.2 53.9 
POTASSIUM 1700 1420 4290 2470 

SODIUM 131.0 292 330 290 

VANADIUM 28.7 14 24.1 25.1 
ZINC 35.3 21.S 3s.7', 4S.6 

Notes: 
< = Less than detection limit. 
Shaded values exceed background limit. 

43GSISUM.WK1 

TABLE 6.7-8 
INORGANIC ANALYTES IN SUBSURFACE SOIL 

SA 43G - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSI 
XGB-93-Mi XGB 93- Nn X"GB 93-Mi XGB !U ,Im XGB- 93-09l 

l2Pr 1,rt &Fr l2PT 21lFr 
2440 11600 4010 266QO 8700 

< 1.09 < 1.09 < 1.09 4.01 1.51 
49 45 31 41 32 

7.16 42.6 10.2 89.3 28.1 
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
< 0.7 < 0.7 < 0.7 < 0.7 < 0.7 

304 1330 456 519Q 1030 
9.86 60.:i 13 93.7 21.2 

3.5 12.6 4.43 18.7 16.6 
4.16 31.8 8.76 37.5 27,9 

5250 22200 7910 34000 30300 
12 12 5.73 13 15 

1840 8960 2470 13700 3860 
121 407 138 6J2 621 
12.7 55.1 18.9 87 69,6 
516 3060 621 6170 1160 
489 291 285 1280 345 

5.49 22.6 6.86 St 11.8 
12.1 .48.4 17.4 ... 68 62.3 

PAGE20F2 

SI 
X:GM.-93-0t XGM,--93 DZ .. -3G-92-0UC, 430 - 92 DIX 

lllPT 24PT l OFf 20.PT 
3380 7870 NA NA 

< 1.09 < 1.09 NA NA 
34 13 NA NA 

22.6 28.2 NA NA 
< 0.5 < 0.5 NA NA 
< 0.7 < 0.7 NA NA 
13000 698 NA NA 

9.63 19.3 NA NA 
11.3 6.15 NA NA 
17.8 11.1 NA NA 

25900 1610!! NA NA 
12 6.26 8.8 8.19 

2780 3280 NA NA 
880 331 NA NA 
50.3 24.1 NA NA 
612 1240 NA NA 
338 390 NA NA 

5.18 11.8 NA NA 
.fl.8 34 NA NA 

05-0ct-95 



2GOO NA ,00 

10 NA ' JOO NA 100 
1000 NA toO 

10 NA ' 10 NA ' 200 NA 200 

'° NA 20 
IO NA JO 

'° NA . 20 
70 NA '° It NA ' '° NA 10 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA -NA NA NA 
u- NA -

c:\FDlll'ABL\OOA_COW.WKI 

TABLEi.'7-, 
ANALYTES IN GROUNDWATER 

SA.4JG-IDSTORICGASSTATIONG/AAJ'ESGASSTA110N 

SIIE INVES11GA110N Rl:POR.T 
FORT DEVENS, MA 

• 
-.·.~,-,_.,_--~ . :. ~-> .. : .· .;,..-

NA - NA - NA 
NA :IO NA ,0 NA 
NA 000 NA 1000 NA 
NA 1000 NA 2000 NA 
NA 20 NA ,. NA 
NA 20 NA ,0 NA 
NA 1000 NA 1000 NA 
NA 100 NA 200 NA 
NA 200 NA JOO NA 
NA IO NA 200 NA 
NA ,00 NA - NA 
NA 20 NA ,0 NA 
NA 70 NA 100 NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA - NA 
NA NA NA NA NA 
NA 1670000 NA - NA 

0.M NA o. .. 
0., NA 0-' 
u NA u 

0-' NA 0., 
0., NA 0., 

0-' NA .., NA 0., 

1.J NA 2.J 
J NA J 

.U NA 1. 
0-' NA 0., 

0-' NA .., 
L4 NA u 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

lllOOOO NA I 

Jon41f' ll :,41AM 



NA 
NA 
NA 
NA 

NA ... NA 
NA ., NA 
NA IJ NA 
NA ., NA 
NA ., NA 
NA ., NA 
NA ., NA 
NA :u NA 
NA J NA 
NA J.I NA 
NA ., NA 
NA ., NA 
NA L4 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA - NA 

c'fl>SITABLWSOA. COW.'MCJ 

TABLE'-7-, 
ANALYTES IN GROUNDWATER 

SA OG- 8JSTORIC GAS STATION GI AAFES GAS STATION 

SITI: INVESTIGATION REPORT 
FORT DEVENS, MA 

OM NA %.I NA .., NA 2.6 NA 
IJ NA ,1 NA .., NA IJ NA .., NA 0-' NA . ., NA 0-' NA .,., NA Joi NA 
2.J NA :u NA 

J NA J NA 
1 NA 1.6 NA .., NA 0.63 NA 

• .,2 NA 0-' NA 
1.4 NA u NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

JJOOOI NA NA NA 
NA NA NA NA 

T<OOOOO NA l2AOOOO NA 

NA 
NA 
NA 
_NA 

' NA U6 NA 

' NA o., NA 
100 NA Ii NA 
70 NA .,., NA 

' NA o., NA 

' NA .., NA 

"' NA . ., NA 
20 NA :u NA 
JO NA J NA 
20 NA 1.6 NA 

' NA o., NA 

' NA o., NA 
10 NA 1.4 NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

JIOOOO NA NA NA 
NA NA NA NA 

2000000 NA ,_ NA 

l0/?.4t9' 11:48AM 



.... NA .... NA . ., NA . ., NA 
u NA u NA . ., NA . ., NA 
o., NA . ., NA 
o., NA o., NA 
0., NA 0., NA 
u NA 2.J NA 

J NA J NA 
1.6 NA u NA . ., NA . ., NA 
0., NA .., NA 
L6 NA I.A NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

4SOOOO NA 149000 NA 

TABLE'-'·' 
ANALYIES IN GROUNDWATER 

SA 43G. HISTORIC GAS STATION GI MRS GAS STATION 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

.... NA 0000 NA . ., NA JOO NA 
u NA ,000 NA . ., NA 2000 NA . ., NA 100 NA . ., NA too NA .., NA 100 NA 
2.9 NA ,00 NA 

J NA 600 NA 
u NA ,00 NA 
0.3 NA too NA 
0.3 NA 100 NA 
L4 NA ,00 NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

270000 NA NA NA 
NA NA NA NA - NA 1IIOOOO NA 

AVDIACE AVIRACE 
IJNPLl'Eltl!D OF AVEltAaE 

Ulll.M 140.25 
J.!TI 0.2J 

j4_P4 

149.C 
6'20'5.25 

17.U 
79.10 .. .,. 

1021J9.7' 
43.J4 

219Jt.• 
ru,.oe 

0.30 
J07.II 

ao,,.oo 
u,au, 

JOI 
24.!.'79 

NA 4,0.j4 
NA 257.4J 
NA 414.2'5 
NA "" 

1000 NA 1744.79 
20 NA U.31 

600 NA J6'.IJ 
,00 NA 4JU6 
20 NA U.JI 
20 NA 13.31 

JOO NA 170.47 
soo NA 76.IP 
200 NA ,..,. 
IO NA 47.39 
40 NA 116.20 
10 NA lJ.JI 
70 NA Ja.2'5 

NA NA 
NA NA 
NA NA 
NA NA 11617,.00 
NA NA 

1400000 NA 2046000.00 

c:\PDGfABL\OOA_COW.WKl JM4"95 11:41AM 



TABLE6.7-10 

ANALYTES IN SEDIMENT 
SA 43G - HISTORIC GAS STATIONS 

ANALTYE 
INORGANICS (ul?/2) 

ALUMINUM 

ARSENIC 

BARIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SODIUM 
VANADIUM 

ZINC 
O1HER(u11M 

TOTAL ORGANIC CARBON 

SITE INVESTIGATION REPORT 

FORT DEVENS, MA 

SITE ID: XGD-93-02X 

3710 
7.5 

17.2 

1610 

13.3 
2.63 

15.3 
11400 

24 

1840 

119 

9.87 

697 

298 

9.84 

70.7 

8970 

TOTAL PETROLEUM HYDROCARBONS 448 

43GSESIJM.WKI PAGEIOFl 0S-Oct-9S 



TABLE 6.7-11 
HUMAN HEALTH PRELIMINARY RISK EVALUATION OF SUBSURFACE SOIL 

SA 43G - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

DETECTED REGION ID 
FREQUENCY CONCENTRATION COMMERCIAJ.J MCI' 

OF INDUSTRIAL S-2 

MAXIMUM 
EXCEEDS 

GUID.EUNB 
ANALYTE DETECTION AVARAGE I MAXIMUM CONCENTRATION STANDARD CONCENTRATION 1 

Area 1 ra1 
OTHER (mJ!/b) 
TOTAL PETROLEUM HYDROCARBONS 7/12 529.4 2000 1680 

Area 2 fbl 
ORGANICS lul!lk2) 
TOLUENE 1(27 - 1.3 200000000 

m/p-XYLENE• 1/22 - 0.9 1000000000 

o-XYLENE• 2/22 3.7 6.3 1000000000 

OTHER (mv./b) 
TOTAL PETROLEUM HYDROCARBONS 15/26 73.8.7 5800 16SO 

Area 3 rel 
ORGANICS (ug/kg) 
BENZENE 1/15 - 140 99000 

TOLUENE 4/15 74.1 290 200000000 

ETHYLBENZENE 4/15 3504.7 14000 100000000 

m/p-XYLENE• 5/11 2626.5 13000 1000000000 

o-XYLENE° 5/11 1114.6 5500 1000000000 

XYLENES (TOT AL) .. 2/4 0.3 0.6 1000000000 

OTHER (m2ft2) 
TOTAL PETROLEUM HYDROCARBONS 1'1114 1360 8500 1680 

Notes: 

[a] Subsurface soil (3 to 15 feet) for Area 1 based on field analytical samples TP-35 through TP-39 and soil boring XGB-93-09X. 
[b] Subsurface soil (3 to 15 feet) for Area 2 based on field analytical samples TP-12 through TP-34 and soil boring XGB-93-05X. 

2500 

90000 

800000 

800000 

2$_00 

10000 

90000 

80000 

800000 

800000 

800000 

2500. 

[a] Subsurface soil (3 to 15 feet) for Area 3 based on field analytical samples TP-01 through TP-11 and soil borings XGB-93-03Xand XGB-93-04X. 
ug/kg = micrograms per kilogram 

mg/kg = millograms per kilogram 
- = not applicable 
MCP = Massachusetts Contingency Plan 
Shaded compounds exceed standard or guideline. 
• = analytes from field screening samples. 
•• = analyte from laboratory analytical samples. 

43GHHSUB.WK1 

REGIONlll 

NO 

NO 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

_. 

05-Oct-95 



TABLE6.7-12 
HUMAN HEALTH PRELIMINARY RISK EVALUATION OF GROUNDWATER 

• SA 43G "":- HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

DETECTED GROUNDWATER DRUIDING WAT.BR 
FRBQUBNCY CONCENTRATION ral BACKGROUND MAXIMUM 

OF AVERAGEll MAXIMUM CONCENTRATION EXCEEDS 
ANALYTE DETECTION fot!iL\ (all'IL\ (,iR/L) BAC.KGROOJJND? 

ORGANICS 
1,2-DICHLOROETHANE 1/16 2.6 2.6 NA -
2-METHYLNAPHTHAl.ENE 5/16 1429.3 5000 NA -
ACETONE 2/16 75.5 100 NA -
BENZENE 8it6 S72.8 2000 NA -
BIS(2-ETHYLHEXYL) PHTHALATE 1/16 6.3 6.3 NA -
ETHYLBENZENE 6/16 420 1000 NA -
NAPHTHALENE 8/16 828,03 4000 NA -
PHENANTHRENE 2/16 50 80 NA -
TETRACHLOROETHYLENE 2/16 5.4 7.0 NA -
TOLUENE 7/16 264.4 800 NA -
XYLENES 8/16 3487,9 9000 NA -
INORGANICS 
ALUMlNUM 16/ 16 23403 71700 6870 YES 
ANTIMONY 8/16 5.5 79 3.03 YES 
AllSENIC 15/16 58.8 210 10.5 YES 
BARIUM 15/16 159.5 538 39.6 YES 

CALCIUM 16/16 65206 107000 14700 YES 

CHROMIUM 15/16 92.5 296 14.7 YES . 
COBALT 9/16 122.5 222 25 YES 

COPPER 14/16 95.4 376 8.09 YES 

IRON 16/16 102139 406000 9100 YES 
LEAD 15/16 48.3 170 4.25 YES 
MAGNESIUM 15/16 21931.8 37400 3480 YES 
MANGANESE 16/16 9255 24400 291 YES 
MERCURY 6/16 0.396 0.692 0.243 YES 

NICKEL 15/16 3i1.4 1140 343 YE.S 
POTASSIUM 16/16 8095 21500 2370 YES 

SODIUM 16/16 6258J.2 110000 10800 ).'ES 

VANADIUM 10/16 49.61 119 11 YES 

ZINC 15/1 6 251.4 944 21.1 YES 

OTHER 
TOTAL PET'ROLEUM H YDROCARBONS 11/16 11-453.J 44000 NA 

Notes: ~lGroundwatcr based on unfil tered samples from AAFES- lD, AAFES-2. AAFES-3, AAFES-5 to AAFES-7, XGM-93-0lX and XGM- 93-02X. 
Includes the lowest of ei ther the EPA or MA drinlring water standards, or if no federal standard or guidellne is ava ilable. the Region m tap water concentration. 
= not available 

µg/L = micrograms per liter 
- = not applicable 
Shaded compounds exceed standard or guideline. 

43GHHGW Pase I of 1 

STANDARD/ 
GUIDm.INE [b) 

(at!ll.\ 

5 
NA 
3000 
s 
6 

700 
1500 
NA 
5 

1600 

10000 

50-200 
6 

50 
2000 
NA 
100 
NA 
1300 
300 
15 

NA 

so 
2 

100 
NA 

28000 
260 
5000 

t ririn 

MAXLMUM 
EXCBBDS 

STANDARD/ 
GU.JDELINE? 

NO 

-
NO 
YES 
YES 

YES 
YES 

-
NO 
NO 
NO 

YES 
YES 
YES 
NO 
-

YES 
-

NO 
vt:s 
YES 

-
\'.ES 
NO 

YES 
-

YES 
NO 
NO 

YES 

19-0cl -95 



TABLE 6.7-13 
HUMAN HEAL TH PRELIMINARY RISK EVALUATION OF SEDIMENT 

SA 43G - HISTORIC GAS STATIONS 

<;;, 

;, ANALYTB 
IN ORGANICS 

ALUMINUM 
~ :s~l¢. 
BARIUM 
CALCIUM 
CHROMIUM 
CX>BALT 
CX>PPER 
IRON 
lEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

OlHER 

Notes: 
[a] = Sediment from sampling location XGD-93-02X. 
NA = not available 

- = not applicable 

u&'g = micrograms per gram 

MCP = Massachusetts Contingency Plan 
Shaded compounds exceed standard or guideline. 

4JGHHSE 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

l)m.;g_' " . • -,,_ 

. . ~""'='-,.,..,,--..-~~~- ·w 
F --·. 

(;!lJ'ION .. -t 

1/1 3710 3710 230000 NA NO 
. J!J. : / 7J; '"' , ... ''_i$ ' . ..: .. ,..; ..... J:JA \, .n r\ w ).t~tofun. w 

1/1 17.2 17.2 5500 NA NO 
1/1 1610 1610 NA NA 
1/1 13.3 13.3 390 200 NO 
1/1 2.63 2.63 NA NA 
1/1 15.3 15.3 2900 NA NO 
1/1 11400 11400 NA NA 
1/1 24 24 500 300 NO 
1/1 1840 1840 NA NA 
1/1 119 119 390 NA NO 
1/1 9.87 9.87 1600 300 NO 
1/1 697 697 NA NA 
1/1 298 298 NA NA 
1/1 9.84 9.84 550 NA NO 
1/1 70.7 70.7 23000 2500 NO 

Pagolofl OS-Oc!-9S 
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0 

MONITORING WELL LOCATIONS 

SOIL BORING LOCATIONS 

SURFACE WATER/SEOlt.ENT 
SAMPLE LOCATION 

TERRAPROBESURVEY 

SCALE IN FEET 

100 
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200 
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FIGURE 6.7-1 
EXPLORATION LOCATIONS 

SA 43G SITE INVESTIGATION REPORT 
FORT DEVENS, MA 
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XGB-93-09 • 
' TP-

LEGEND 

• TERRAPROBE LOCATION 

♦ SOIL BORING LOCATIONS 

SCALE IN FEET 

ACTIVE AAFES 
GAS STATION 

P-174 
FORMER GASOLINE 

PUMPHOUSE 

AREA 1 

10/,, i, 

AREAOFGPR 
SURVEY 

FIGURE 6.7 .. 2 
LOCATION OF TERRAPROBE POINTS· AREA 1 

SA 43G SITE INVESTIGATION REPORT 
FORT DEVENS, MA 
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AAFES GASOLINE 
PUMP ISLANDS 

QUEENSTOWN ROAD 

AAFES-3 

FORMER WASTE OIL 
UST 

AAFES 
GASOLINE 
STATION 

2008 
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LEGEND 
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400 
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FIGURE 6.7-3 
TERRAPROBE LOCATIONS - AREAS 2 AND 3 

SA 43G SITE INVESTIGATION REPORT 
FORT DEVENS, MA 
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LEGEND 
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0 

MONITORING WELL LOCATIONS 

GROUNDWATER ELEVATION DURING 
NOV. 8, 1993 SYNOPTIC WATER-LEVEL 
ROUND 

TERRAPROBE SURVEY 

INFERRED GROUNDWATER FLOW 
DIRECTION 

SCALE IN FEET 

100 200 
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FIGURE 6.7-4 
INFERRED GROUNDWATER FLOW 

SA 43G SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

':-:950::-90:-:--:-:18-=-D('.'""'.al)=---.s::-.1------------~:...._ ___ ~...£~---...L...--L.___t.~-..L------ABB Environmental Services, Inc. 



LEGEND 

ACTIVE AAFES 
GAS STATION 

P-174 
FORMER GASOLINE 

PUMPHOUSE 

TP-09 

LT 

LT 

LT 

LT 

LT 

<54 

LT llii~~~r•t-_~:r_-...,.1 + 

~1=.:~~0-1. .. -.-,~~y.lU_ if JI' ~~ 
TP· 

1 

AREAOFGPR 
SURVEY 

e TERRAPROBE LOCATION 

TP-01 

LT 

LT 

LT 

LT 

LT 

<54 

Sample ID LT LESS THAN DETECTION LIMIT 
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Toluene In ppb 

Ethylbenzene In ppb 

MIP Xylene In ppb 

0-Xylene In ppb 

TOTAL Petroleum Hydrocarbons ppb 
SCALE IN FEET 

FIGURE 6.7-5 
FIELD ANALYTICAL RESULTS DEPTH AT 9 FT. -AREA 1 

SA 43G SITE INVESTIGATION REPORT 
0 80 120 FORT DEVENS, MA 
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LT 
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LT 
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LT 
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LT 
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11' 
TP-36 

LT 
LT 
LT 
LT 
LT 
<52 

12' 
TP-04 

LT 
LT 
LT 
LT 
LT 

LT 
LT 
LT 
LT 
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TP-35 
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LT 
LT 

<53 

Benzene In ppb 

Toluene In ppb 
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M'P Xylene In ppb 

0-Xylene In ppb FIGURE 6.7-6 
Total Petroleum Hydrocarbons ppm FIELD ANALYTICAL RESULTS 

DEPTH 10 TO 11 FT. -AREA 1 
SA 43G SITE INVESTIGATION REPORT 

FORT DEVENS, MA 
ABB Environmental Services, Inc. 
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LEGEND 
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TP-01 Sample IQ LT 
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FIGURE 6.7-7 
SOIL GAS FIELD SCREENING RESULTS - AREA 1 

DEPTH ATS FT 
SA 43G SITE INVESTIGATION REPORT 
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QUEENSTOWN ROAD 

.,,,,,.-------------..../ TP-14 
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SA 43G SITE INVESTIGATION REPORT 
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FIELD ANALYTICAL RESULTS AT 10 TO 11 FT. 
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ORGANIC COMPOUNDS IN SOIL 
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6-8 18- 20 
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FIGURE 6.7-12 
ORGANIC COMPOUNDS IN GROUNDWATER 
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SECTION 6 

6.8 STUDY AREAS 43H AND 431 

6.8.1 Study Area Background and Conditions 

Historic gas station 43H was located approximately 500 feet northwest of 431 
along Queenstown Road in the central portion of the Main Post (Figure 6.8-1 ). 
Due to the fact that these historic gas stations are located so close to each other • 4..3 \-\ 
and are within the same existing motor pool/maintenance area, they will be 
presented together in this report. The structures at each historic gas station 
consisted of a pump island and a small gasoline pumphouse. Both of the gas' . 
stations were Type A station-designs with one 5,000 gallon ( or possibly l( 
5,140 gallon) UST located between the gasoline pumphouse and pump island. Li:::, .1 
Reportedly, a second UST was added to the station at SA 431. This second UST 
came from historic gas station 43P when that station was decommissioned in 1945. 
The stations were used during World War II as vehicle motor pools to support 
military operations. The motor pool operations were discontinued during the late 
1940s or early 1950s. No records were available on the decommissioning of these 
motor pools or the removal of the associated USTs. 

The area along Queenstown Road where SA 43H and 431 were located, is 
presently a large paved area ( approximately 10 acres) used for the storage and 
maintenance of military vehicles. The area is surrounded by a chain-link fence 
with locked gates on the northwestern side of the yard. SA 43H was reportedly 
located between Queenstown Road and Building 602 which is pre.sently a vehi~le 
maintenance building. SA 431 was reportedly located approximately 60 feet north 
of Building 603 which is also presently used as a vehicle maintenance~building 
(see Figure 6.8-1). ~ 

-----{/) 
In April and May 1992, three diesel-fuel USTs (one 5,000 gallon and two • 
10,000 gallon) were removed by ATEC from the 43H motor pool yard, 
approximately 150 feet southwest of the historic gas station (Area 2 on 
Figure 6.8-1). After the removal of visibly contaminated soil, ATEC collected 
confirmatory soil samples from the excavations. VOCs measured by ATEC in s·oil 
headspace by PID ranged from ND to 18.6 ppm, and TPHC levels were ND to 
6,198 ppm (ATEC, 1992e, 1992f, and 1992g). 

In May 1992, one 5,000 gallon diesel-fuel UST was removed by installation 
personnel from the motor pool yard around SA 431, approximately 500 feet 
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northeast of the historic gas station (Area 2 on Figure 6.8-1). After the removal 
of visibly contaminated soil, confirmatory soil samples were collected from the 
excavation, and voes measured in soil headspace by PID ranged from ND to 
3.7 ppm, and TPHe levels were ND to 73.8 ppm (ATEe, 1992g). 

In October 1992, an estimated 10 to 25 gallons of diesel fuel leaked from a 
tracked vehicle onto unpaved ground approximately 400 feet southeast of SA 43H 
(Miller, 1992). The area is within the fenced motor pool yard in which SA 43H is 
located. The leak was stopped, and contaminated soil was excavated to a depth 
of 6 feet. Total voes measured by PID ranged from 6 to 240 ppm at that depth, 
and installation personnel have concluded that those levels indicate contamination 
from sources other than the subject diesel fuel leak (Miller, 1992). 

6.8.2 Site Investigation Program Summary 

The SI at SA 43H and I was performed in accordance with the Final SI Historic 
Gas Station Task Order Work Plan (ABB-ES, 1992a) and in conformance to the 
provisions of the Project Operations Plan (ABB-ES, 1992b ). The field 
investigation programs at SA 43H and SA 431 were designed to determine if any 
abandoned UST(s) were present at either site and determine if residual soil 
contamination was present. The programs consisted of surficial geophysical 
surveys, subsurface soil sampling using ABB-ES' TerraProbe unit, field analysis of 
the subsurface soil samples, and soil borings to collect subsurface soil samples for 
off-site laboratory analysis. Table 6.8-1 summarizes the activities completed 
during the SI. 

Surficial geophysical surveys were conducted at both SA 43H and 431 to 
determine if any abandoned UST(s) were present. The geophysical surveys 
consisted of a metal detector and GPR survey. The surficial geophysical surveys 
conducted at SA 43H covered an area 50 feet wide and 150 feet long on the 
northern side of Building 602 (Figure 6.8-2). The surficial geophysical surveys at 
SA· 431 covered an area approximately 50 feet wide and 75 feet long north of 
Building 603 (Figure 6.8-3). 

A total of six subsurface soil samples were collected from three TerraProbe points 
at SA 43H, to determine if fuel-related contaminants were present at the site (see 
Figure 6.8-2). Three soil samples were collected from 8 feet to 9 feet, the 
approximate depth of the former UST; two soil samples were collected from 
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11 feet to 12 feet, and one from 25 feet in TP-01. The soil samples from 11 feet 
and 25 feet in TP-01 were collected in an attempt to reach the water table below 
this site. However, groundwater was not encountered. Consequently, seven 
soil-gas samples were collected to further investigate the nature and distribution 
of potential contamination. The soil samples were analyzed in the field for BTEX 
and TPHC, while the soil-gas samples were analyzed in the field for BTEX only. 

One soil boring (43H-92-01X) was drilled to collect subsurface soil samples for 
laboratory analysis. The water table was not reached prior to encountering 
bedrock in this soil boring, so a soil sample from the water table could not be 
collected. One soil sample was collected from 9 feet (below the estimated depth 
of the former UST) for laboratory analysis for PAL VOCs, TPHC, and lead (see 
Figure 6.8-2). The surficial geophysical surveys conducted at SA 431 covered an 
area 50 feet wide and 75 feet long at the northern comer of Building 603 (see 
Figure 6.8-2). 

Ten TerraProbe points were advanced at SA 431 to determine if residual 
fuel-related contaminants were present at the site (see Figure 6.8-3). A total of 
16 soil samples were collected. Nine soil samples were collected from 9 feet to 
11 feet to analyze the soil at or near the estimated bottom of the UST. Seven soil 
samples were collected from 20 feet to 32 feet in an attempt to reach the water 
table and determine if contaminants had migrated to the water table. 
Groundwater was not encountered in any of the TerraProbe points advanced at 
SA 431. Because groundwater was not reached, four soil-gas samples were 
collected. Soil samples were analyzed for BTEX and TPHC, while soil-gas 
samples were analyzed for BTEX only. 

One soil boring (431-92-0lX) was drilled to the water table, and two subsurface 
soil samples were collected for laboratory analysis of PAL VOCs, TPHC, and lead 
(see Figure 6.8-3). 

6.8.3 Supplemental Site Investigation Program Summary 

The SSI at SA 43H and I was performed in accordance with the Final SSI Task 
Order Work Plan (ABB-ES, 1993a) and in conformance to the provisions of the 
Project Operations Plan (ABB-ES, 1992b ). 
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The objective of subsurface soil sampling program at SA 43H and I was to 
investigate the presence or absence of fuel-related contamination generated by the 
activities at the motor pools. The program was designed to assess the vertical and 
horizontal distribution of contamination at the potential source areas with 
TerraProbe points, soil borings, groundwater monitoring wells, and surface water 
and sediment sampling. The primary concern at this site was that a potential 
release of contaminants associated with past and present activities had potentially 
impacted the subsurface soils, the groundwater, surface water, and sediment 
quality at this site. Possible contaminant types include petroleum hydrocarbons 
associated with diesel fuel and/ or fuel oil, and waste oil. A field GC was used to 
analyze the samples collected from the TerraProbe points for the VOCs BTEX. 
An IR was used to analyze for TPHC. Table 6.8-1 summarizes the activities 
completed during the SS 1. 

A record search of Fort Devens design drawing for the motor pools at SA 43H 
and I was conducted prior to the initiation of the SSI field activities. This search 
indicated that several areas of potential contamination existed at each motor pool. 
These areas included the sand and gas traps located outside of Buildings 601, 602, 
603, and 604, existing heating oil USTs at buildings 602 and 603, former waste oil 
UST excavations at each motor pool, and the diesel-fuel dispensing islands (see 
Figure 6.8-1 ). 

The sand and gas traps are underground structures used to collect the waste fuel, 
oil and spills generated in the repair bays in each of the above mentioned 
buildings. The sand and gas traps are constructed of concrete sides and bottom 
and are approximately 5 feet in diameter and 9.5 feet deep. The sand and gas 
traps at each building were installed flush to the ground and they are accessed by 
a manhole. A 2-inch overflow pipe connects the sand and gas traps for 
Buildings 601 and 602 as well as Building 603 and 604. These pipes are located 
approximately 2 feet from the top of each sand and gas trap and appear to have 
been used for overflows, only. The floor drains in each of the building is tied to a 
discharge pipe which leads outside of the building to the sand and gas traps. The 
waste fuel and oil flow into the traps where they are stored for collection. The 
sand and gas traps outside of Building 601 and 602 are presently tied together 
with a 2-inch underground pipe leading from the sand and gas trap at 602 to the 
sand and gas trap for 601, and then into a sanitary sewer west of Building 601. 
The design drawing for this system showed that previously these sand and gas 
traps overflows were tied to the storm sewer system located east of Building 601 
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(Figure 6.8-4 ). This storm sewer was sampled under the AREE 70 program and 
the results of that sampling can be found in the Final Storm Sewer Evaluation 
(AREE 70) Report (Arthur D. Little (ADL), 1995). The sand and gas traps in 
front of Buildings 603 and 604 are presently tied into the sanitary sewer, however, 
the design drawings showed that previously these sand and gas traps had an 
overflow pipe which drained to an overflow outfall east of Building 604 
(Figure 6.8-5). The outfall is still in existence, however, the overflow pipes to the 
outfall have been sealed off at the sand and gas traps. 

To present the data from each potential source area more clearly, the site was 
subdivided into 4 areas. Area 1 was comprised of Buildings 603 and 604, Area 2 
was made-up of the former diesel fuel dispensing islands and USTs, Area 3 
included Buildings 601 and 602, and Area 4 was the diesel fuel spill site (see 
Figure 6.8-1). Areas 1 and 3 were subdivided into smaller units to facilitate the 
investigation and allow for disposition of smaller units within the areas. Within 
Area 1, the heating oil UST will be referred to as Area la, the former waste oil 
UST will be referred to as Area lb and the sand and gas traps will be Area le 
(see Figure 6.8-5). The same subdivision was followed in Area 3 (see 
Figure 6.8-4 ). 

A GPR survey was conducted at each the potential source areas identified in the 
record search. The GPR survey enabled accurate and safe location of the 
TerraProbe locations at each location, and gave accurate location of the 
underground features at each potential source area. 

A total of 89 TerraProbe points were completed between the four areas at 
SA 43H and I. The following section summarizes the field activities completed in 
each area. To focus the investigation at each source area, the motor pools were 
divided into four areas. 

Area 1. The field analytical investigation at Area 1 was comprised of 18 
Te:traProbe points located around the sand and gas traps, the heating oil UST and 
in and around the excavation for the former waste oil UST (see Figure 6.8-5). 
Three TerraProbe points (TP-17, TP-18 and TP-19) were completed in Area la. 
A total of 11 TerraProbe points (TP-04 through TP-13) were completed in and 
around the former waste oil UST in Area lb. Six points (TP-01 through TP-03 
and TP-15 through TP-16) were completed around the sand and gas traps in 
Area le. Up to two subsurface soil samples were collected from each of the 
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TerraProbe points. Soil samples were collected from below the bottom of the 
sand and gas traps ( approximately 8 to 10 feet bgs ), and from below the suspected 
bottom of the former waste oil and heating oil USTs (approximately 8 feet). 

Area 2. The field analytical investigation at Area 2 consisted of 32 Terraprobe 
points (TP-19 through TP-37 and TP-78 through TP-90) in and around the former 
diesel fuel dispensing islands and associated USTs (Figure 6.8-6). At the time of 
the investigation two of the five USTs (located east of Building 606) were still in 
place. Because of this the TerraProbe points were placed around the dispensing 
island and the USTs. Soil samples were collected from below the suspected depth 
of the former and existing USTs ( approximately 8 feet bgs ). 

Area 3. The field analytical investigation at Area 3 was comprised of 36 
TerraProbe points located around the sand and gas traps, the heating oil UST and 
in and around the excavation for the former waste oil UST (see Figure 6.8-4). 
Five TerraProbe points (TP-42 through TP-46) were completed in Area 3a. A 
total of 24 TerraProbe points (TP-50 through TP-74) were completed in and 
around the former waste oil UST in Area 3b. Six points (TP-47 through TP-49 
and TP-75 through TP-77) were completed around the sand and gas traps in 
Area 3c. Up to two subsurface soil samples were collected from each of the 
TerraProbe points. Soil samples were collected from below the bottom of the 
sand and gas traps ( approximately 8 to 10 feet bgs ), and from below the suspected 
bottom of the waste oil and heating oil USTs (approximately 8 feet). 

Area 4. The field analytical investigation at Area 4 consisted of five TerraProbe 
points (TP-91 through TP-94) located around the reported diesel-fuel spill 
location (Figure 6.8-7). Soil samples were collected from only 5 feet bgs due to 
gravel and cobbles encountered in the soil at this area. 

After the TerraProbe survey in each area was completed, a total of 10 soil borings 
(XHB-93-02X through XHB-93-llX) were completed. The location of each soil 
boring was based on the field analytical results obtained from the TerraProbe 
survey in each area (see Figures 6.8-4 through 6.8-7). Up to three subsurface soil 
samples were collected from each boring. The shallow soil samples collected 
from each boring were collected from depths similar to those used during the 
TerraProbe survey, so that confirmatory laboratory analysis results might be 
obtained. Where possible, soil samples were also obtained from the water table 
and/ or the top of bedrock to determine the concentration of potential 
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contaminants at or near the water table. Subsurface soil samples were also 
collected from the five monitoring well borings. One soil sample was collected 
from the screened interval from four of the monitoring well borings (XIM-93-0lX, 
XIM-93-04X through XIM-93-06X), while three subsurface soil samples were 
collected from XIM-93-02X located downgradient of the former diesel fuel 
dispensing islands and associated USTs. Each of the subsurface soil samples were 
submitted for laboratory analysis consisting of PAL VOCs, svoes, inorganics, 
TPHe, and TOC. 

A total of five groundwater monitoring wells (XIM-93-0lX, XIM-93-02X, 
XIM-93-04x through XIM-93-06X) were installed at SA 43H and I (see 
Figure 6.8-1). Monitoring well XIM-93-0lX was installed in an apparent 
upgradient location while XIM-93-04X through XIM-93-06X were installed at 
what appeared to be downgradient locations. Monitoring well XIM-93-02X was 
installed east/downgradient of the former diesel fuel dispensing islands (Area 2) 
to determine if contaminants detected in this area, during the TerraProbe survey, 
had impacted the groundwater quality. The well screen in each monitoring well 
was placed so that it intersected the water table to allow for the monitoring of 
free product and seasonal groundwater level fluctuations. Two monitoring wells 
(XIM-93-0lX and XIM-93-06X) were installed in the bedrock, while the 
remaining three monitoring wells (XIM-93-02X, XIM-93-04X and XIM-93-0SX) 
were installed in overburden soils. The monitoring well construction at SA 43H 
and I are summarized in Table 6.8-2 and the well installation diagrams are 
presented in Appendix e. 

Two rounds (Round Three and Four) of groundwater samples were collected 
during the SSI. Round Three groundwater samples were collected in September 
1993 and Round Four samples were collected in January 1994. Both rounds of 
samples were submitted for off-site laboratory analysis consisting of PAL voes, 
SVOes, inorganics (both filtered and unfiltered), TPHe, and TSS. 

Two surface water samples (XHD-93-02X and XHD-93-03X) were collected from 
the storm water outfalls located southeast of the motor pools (see Figure 6.8-1). 
No surface water sample was collected from sample location XHD-93-0lX due to 
a lack of surface water at this location during the sampling event. The surface 
water samples were submitted for off-site laboratory analysis consisting of PAL 
voes, svoes, inorganics. 
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Three sediment samples (XHD-93-0lX through XHD-93-03X) were collected 
from the storm water outfalls located southeast of the motor pools (see 
Figure 6.8-1). Sediment sample were submitted for off-site laboratory analysis 
consisting of PAL VOCs, SVOCs, inorganics, TPHC, and TOC. Surface water 
and sediment samples were collected from similar locations during the AREE 70 
program. The results from that program will not be repeated here but can be 
found in the Final Storm Sewer Evaluation (AREE 70) Report (ADL, 1995). 

After the newly installed monitoring wells were developed and sampled, hydraulic 
conductivity tests were preformed. The tests consisted of a rising and falling head 
test. All SSI exploration locations were surveyed. 

6.8.4 Field Investigation Results and Observations 

The soil below SA 431 appears to be comprised of a poorly sorted sand with 
medium gravel and silt. Bedrock was encountered at depths ranging from 27 to 
41 feet bgs. The bedrock encountered was classified as a metasiltstone or phyllite. 
Table 6.8-3 summarizes the field o_bservation and the soil type encountered at 
each soil boring location. The soil boring was advanced to 35.5 feet bgs, Refusal, 
apparently bedrock, was encountered at 34.5 feet bgs and groundwater was 
encountered at 34.1 feet bgs. The soil borings for SA 43H and SA 431 are 
provided in Appendix B. 

The results of the geophysical surveys conducted during the SI did not indicate 
that an abandoned UST was present at either SA 43H or 431. The results of the 
geophysical surveys are presented in Appendix L. 

Calculated hydraulic conductivities in the bedrock monitoring wells ranged from 
2.lE-02 cm/sec. at XIM-93-0lX to 6.5B-01 cm/sec. at XIM-93-06X. The hydraulic 
conductivities in the monitoring wells installed in overburden soils ranged from 
3.0E·02 cm/sec at XIM-93-04X to 3.9E·04 cm/sec at XIM-93-05X. The results of 
the hydraulic conductivity tests are presented in Table 6.8-4 and summarized in 
Appendix A. 

The monitoring wells at SA 43H and I have been included in several 
installation-wide water-level rounds. For the purposes of this report the 
November 8, 1993 synoptic water-level round was chosen to represent the water 
table conditions at these SA. The results of that round are presented in 
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Table 6.8-4. The inferred groundwater flow appears to be moving to the 
east-southeast (Figure 6.8-8). 

6.8.5 Nature and Distribution of Contamination (Field Screening and 
Laboratory Results) 

6.8.5.1 Soil. BTEX was not detected in the subsurface soil samples collected 
from historic gas station H during the SI. However, TPHC was detected in the 
9 foot sample collected from TP-05 at a concentration of 1,400 ppm and in the 
12 foot sample from TP-10 at a concentration of 91 ppm (Figure 6.8-9). BTEX 
was not detected in the soil-gas samples collected (Figure 6.8-10). Table 6.8-5 
presents the results of the field analysis. 

BTEX was not detected in the nine subsurface soil samples collected from 9 feet 
to 11 feet bgs at historic gas station I during the SI. TPHC was detected in four 
of the soil samples ranging from 85 ppm at 11 feet in TP-06 to 300 ppm at 11 feet 
in TP-03 (Figure 6.8-11). BTEX nor TPHC were detected in the six subsurface 
soil samples collected from 20 feet to 32 feet bgs (Figure 6.8-12). BTEX was not 
detected in the four soil-gas samples collected from SA 431 (Figure 6.8-13). 
Table 6.8-5 presents the field analysis data for SA 431. 

The results of the SSI field analysis are presented in Table 6.8-5 and 
Figures 6.8-14 through 6.8-20. The following subsection present the results of the 
field analysis conducted on soil samples collected each area. 

Area 1. TerraProbe points completed in Area la indicated that TPHC 
contamination was not present in the samples collected from 8 feet bgs, while 
TPHC was present in the soil below the heating oil UST at concentrations ranging 
from 230 to 600 ppm in the 9 to 10 foot samples (see Figures 6.8-14 and 6.8-15). 
The results of the field analysis in Area lb showed that residual TPHC 
contamination was present at 9 to 10 feet and 10 to 11 feet bgs in the center of 
the former waste oil UST excavation. Concentrations of TPHC ranged from < 53 
to 3,100 ppm (see Figure 6.8-15). The results of soil samples collected around 
and below the sand and gas traps at 8 feet and 9 to 10 feet bgs indicated that 
TPHC was present at concentrations ranging from < 53 to 16,000 ppm at the sand 
and gas trap in front of Building 603, and at concentrations ranging from < 53 to 
1,200 ppm at the sand and gas trap in front of Building 604 (see Figures 6.8-14 
and 6.8-15). 
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Area 2. Thirty-eight TerraProbe points were completed in Area 2 and subsurface 
soil samples were collected from 8 to 10 feet bgs. The results of the field analysis 
conducted on the soil samples collected from Area 2 indicated that low 
concentrations of toluene and xylenes were present along with higher 
concentration of TPHC, to a depth of 10 feet, at isolated areas in and around the 
former diesel USTs (see Figures 6.8-16 and 6.8-17). 

Area 3. TerraProbe points completed in Area 3a indicated that TPHC 
contamination was present in the soil below the heating oil UST at concentrations 
ranging from < 52 to 2,500 ppm (Figures 6.8-18 and 6.8-19). The results of the 
field analysis in Area 3b showed that residual TPHC contamination was present in 
the center and northern end of the former waste oil UST excavation. 
Concentrations of TPHC ranged from < 53 to 480 ppm. The results of soil 
samples collected around and below the sand and gas traps at Area 3c, indicated 
that there was low concentrations (0.4 to 0.6 ppb) of m-p xylene and orthoxylene. 
TPHC was also detected at concentration ranging from < 52 to 1,900 ppm at the 
sand and gas trap in front of Building 601, and at concentrations ranging from 
<52 to 1,300 ppm at the sand and gas trap in front of Building 602 (see 
Figures 6.8-18 and 6.8-19). 

Area 4. Four TerraProbe points were completed in this area. Due to probe 
refusal the points were only advanced to 10 feet bgs. Of the soil samples 
collected from this depth, one sample (TP-94) had a detectable concentration of 
orthoxylene at 3.1 ppb and TPHC at 92 ppm. Soil samples could only be 
collected from around the perimeter of the spill site due to soft soil conditions at 
the time of the TerraProbe survey (see Figure 6.8-20). 

The results of the SSI off-site laboratory analyses for the subsurface soil samples 
collected from SA 43 are presented in Tables 6.8-6 and 6.8-7 and Figures 6.8-21 
through 6.8-24. Based on the results of the TerraProbe survey in each area, a soil 
boring program, consisting of 10 borings, was designed and completed. Results 
from SI borings are also included in these sections. 

Area 1. Soil boring 43H-92-01X was drilled adjacent to TP-05 to collect 
confirmatory laboratory analytical samples. This location was chosen because the 
highest TPHC concentration (1,400 ppm) was detected at this location. One 
sample was collected from 9 feet bgs. No VOCs were detected, TPHC was 
detected at a concentration of 154 ppm and lead was detected at a concentration 
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below the established background (Table 6.8-6; Figure 6.8-21). The soil boring 
was advanced to 26 feet bgs, but the water table was not encountered prior to 
refusal. Because of this a soil sample from the water table could not be collected 
or submitted for analysis. 

Three soil borings (XHB-93-02X through XHB-93-04X) were completed in 
Area 1. One soil boring was advanced adjacent to each of the sand and gas traps 
in Areas le, and the third boring was drilled through the middle of the excavation 
of the former waste oil UST at Area lb. The depth of the shallow soil samples 
collected from each of these borings was based on the results of the TerraProbe 
survey. Due to the nature of the soils in this portion of the installation, each of 
the soil borings in Area 1 were terminated, due to auger refusal, prior to reaching 
the water table or bedrock. The results of the off-site laboratory analyses 
indicated the presence of several inorganic analytes above the Fort Devens 
background concentrations as well as VOCs and TPHC contamination. Low 
concentrations of common laboratory contaminants trichlorofluoromethane and/ or 
di-n-butylphthalate were detected in each of the Area 1 soil samples. Toluene 
(0.004 µg/g) and TCE (0.034 µg/g) were detected in the 8-foot soil samples from 
XHB-93-04X. Residual TPHC contamination was detected in the 10-foot sample 
(234 µg/ g) collected from the grave of the former waste oil UST in Area lb, 
however a deeper soil sample could not be collected due to auger refusal. TPHC 
contamination was confirmed around and below the sand and gas trap located 
outside of Building 603. Soil samples results from XHB-93-02X showed 
concentrations of TPHC decreasing with depth, ranging from 1,110 µg/g in the 10 
to 12-foot sample to 49.2 µg/g in the 33 to 35-foot soil sample. TPHC was also 
detected at 126.0 µg/ g in the duplicate sample collected from 33 to 35 feet bgs at 
XHB-93-02X. TPHC contamination detected in the TerraProbe samples collected 
around the sand and gas trap outside of Building 604, was not confirmed in the 
soil samples collected from boring XHB-93-04X. 

Several inorganic analytes were also detected above their Fort Devens background 
concentration. TPHC contamination was not confirmed around the sand and gas 
trap outside of Building 604. The contamination detected in the TerraProbe 
samples were collected from 11 feet bgs and the deepest soil boring sample was 
collected from 8 to 10 feet bgs, due to auger refusal (see Table 6.8-6 and 6.8-7; 
Figure 6.8-21). 
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Area 2. Two soil borings (XHB-93-0SX and XHB-93-06X) were completed in 
Area 2. These borings were located in the footprint of the former diesel UST 
grave to confirm the results of the TerraProbe survey, and attempt to determine 
the vertical distribution of the contamination. Subsurface soil samples were 
collected from 12 and 20 feet bgs in the XHB-93-05X boring, and from 10, 15 and 
22 feet bgs in the XHB-93-06X boring. The results of the laboratory analysis 
indicated the presence of low concentrations of three P AHs and several inorganic 
analytes above the Fort Devens background in the samples collected from the 
XHB-93-05X boring. No voes were detected. TPHe concentrations detected in 
the laboratory samples were two orders of magnitude lower ( <28.7 to 74.0 µg/g) 
then those detected in the field analytical soil samples. The results of the 
laboratory soil samples collected from the XHB-93-06X boring were comparable 
to those detected in the field analytical samples. No voes or SVOCs were 
detected, however, elevated TPHe concentrations were detected in each of the 
three soil samples. The deepest soil sample (22 feet bgs) had a TPHe 
concentration of 131 µg/ g. Several inorganic analytes were detected above their 
Fort Devens background concentration. No soil boring were advanced around the 
existing diesel USTs because these USTs had not been removed and it was the 
Army's opinion that soil borings should be completed after the USTs were 
removed (see Tables 6.8-6 and 6.8-7; Figure 6.8-22). 

Area 3. Soil boring 431-92-0lX was drilled to confirm the field analysis results. 
The boring was drilled adjacent to TP-03, which had the highest TPHe 
concentration at 300 ppm. Two soil samples, one from 9 feet to 11 feet bgs and 
one from the water table, 34 feet to 36 feet bgs, were collected for laboratory 
analysis. No voes or TPHC were detected and lead concentrations were below 
the established background (Table 6.8-5; Figure 6.8-21). 

Four soil borings (XHB-93-07X through XHB-93-l0X) were completed in Area 3. 
These borings were located adjacent to the heating oil UST in Area 3a, at the 
north end of Area 3b and adjacent to each of the sand and gas traps in Area 3c. 
The depth of the soil samples collected from each of these borings was 
determined based on the results of the TerraProbe survey. Due to the nature of 
the soils in this portion of the installation, each of the soil borings in Area 3 were 
terminated, due to auger refusal, prior to reaching the water table or bedrock. 
Because of this the soil samples collected from the soil borings did not exactly 
correspond with those soil samples collected during the TerraProbe survey. The 
results of the laboratory analyses indicated the presence of TPHC and several 
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inorganic analytes above their Fort Devens background concentrations. TPHC 
contamination detected in the field analytical soil samples (i.e., TP-48, TP-75, and 
TP-77) was confirmed with the result from the 6-foot soil samples collected from 
XHB-93-07X (102 µg/g), and the 8-foot soil sample result from XHB-93-lOX 
(71.9 µg/g) (see Tables 6.8-6 and 6.8-7; Figure 6.8-23). • 

Area 4. Only one soil boring (XHB-93-1 lX) was completed in Area 4. Only one 
soil sample (from 5 feet bgs) was collected from this boring due to auger refusal. 
The only organic compounds detected was di-n-butyl phthalate, a common 
laboratory contaminant, at 0.3 µg/g. No site-related contaminants were detected 
in this sample (see Tables 6.8-6 and 6.8-7; Figure 6.8-24). 

6.8.5.2 Groundwater. The results of the SSI off-site laboratory analyses for the 
Round Three and Four groundwater samples are presented in Table 6.8-8 and 
Figures 6.8-25 and 6.8-26. Round Three groundwater samples were collected 
from each of the five newly installed monitoring wells. The results of the Round 
Three off-site laboratory analysis indicated the presence of TPHC at 270 µg/L in 
XIM-93-02X. TPHC was not detected in the Round Four sample from 
XIM-93-02X nor any of the other Round Four samples. Bis 
(2-ethylhexyl)phthalate and chloroform were also detected in several samples 
during both rounds, however, these are common laboratory contaminants and 
were not considered site-related contaminants. No other organic compound were 
detected in any of the Round Three or Four samples. Several inorganic analytes 
were detected above their Fort Devens background concentrations in the 
unfiltered samples collected during both rounds of sampling. However, only 
calcium, magnesium, arsenic, sodium, potassium, and antimony were detected 
above their Fort Devens background concentrations in the filtered samples. 

6.8.5.3 Surface Water. The results of the laboratory analyses for the surface 
water samples collected are presented in Table 6.8-9 and Figure 6.8-27. Two 
surface water samples (XHD-93-02X and XHD-93-03X) were collected from the 
storm water outfalls, located east of SA 43 H and I, which drain from 
Queenstown Road, the parking area and the wash racks located at SA 43H and I. 
These storm drains empty into drainage ditches that flow east to the unnamed 
tributary of Robins Pond. Chloroform and bis(2-ethylhexyl)phthalate were the 
only organic compounds detected, and these are common laboratory contaminants 
and are not considered site-related. Several inorganic analytes were detected at 
notable concentrations. 
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6.8.5.4 Sediment. The results of the laboratory analyses for the sediment samples 
collected are presented in Table 6.8-10 and Figure 6.8-28. Three sediment 
samples (XHD-93-0lX through XHD-93-03X) were collected from the storm 
water outfalls on the east side of SA 43 H and I. Sediment samples XHD-93-02X 
and XHD-93-03X were collected at the same locations as the surface water 
samples mentioned above. Sediment sample XHD-93-0lX was collected from the 
overflow outfall of the sand and gas trap connected to Buildings 603 and 604. At 
the time this sample was collected it appeared that the pipe had not been used in 
the recent past. Each of the VOCs detected ( acetone, chloroform, methylene 
chloride, and trichlorofluoromethane) are considered common laboratory 
contaminants and will not be discussed as site-related. No SVOCs were detected 
in any of the sediment samples collected. TPHC was detected at concentrations 
ranging from 398 µ.g/g at XHD-93-03X to 24,100 µ.g/g at XHD-93-0lX. TOC 
concentrations ranged from 1,410 µ.g/ g at XHD-93-02X to 138,000 µ.g/ g at 
XHD-93-0lX. These high TOC concentrations may explain the elevated TPHC 
concentrations. Several inorganic analytes were detected at notable 
concentrations. 

6.8.6 Source Evaluation and Contaminant Migration Potential 

TPHC was the primary contaminant detected during the TerraProbe survey and 
field analytical program at each of the suspected contaminant source areas at 
SA 43H and I. TPHC concentration was detected in soil samples collected 
around the sand and gas traps and in the excavations of the former waste oil 
USTs at Areas lb and le and at Areas 3b and 3c. It appears that fuel-related 
contaminants have leaked from the sand and gas traps in these areas. The off-site 
laboratory results of subsurface soil samples collected from these areas indicate 
that the contamination appears to be localized around the bottom of the sand and 
gas traps, and in the soils at the bottom of the former waste oil UST excavation. 
It does not appear that contaminants have migrated to the groundwater in Area 1. 
TPHC contamination was also detected around the existing heating oil UST at 
Area 3a. Results from field analysis indicated that TPHC contamination was 
present in the soils in and around the former fuel dispensing islands and 
associated USTs in Area 2. Off-site laboratory results confirmed the field analysis 
and showed that TPHC contamination had apparently percolated to the water 
table below Area 2. TPHC was detected at low concentration in the soils samples 
collected at the diesel-fuel spill site behind SA 43H and I. 
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The only VOC and SVOC detected in the groundwater samples collected from 
SA 43H and I were common laboratory contaminants ( chloroform, 
trichlorofluoromethane, and bis(2-ethylhexyl)phthalate ). TPHC was detected in 
Round Three groundwater sample collected from XIM-93-02X (located 
downgradient of Area 2) at a concentration of 270 µg/L. TPHC was not detected 
in the Round Four sample from this monitoring well. However, the results of the 
groundwater samples collected from the downgradient monitoring wells did not 
indicate that the TPHC detected in Round Three in XIM-93-02X has adversely 
impacted groundwater quality downgradient of the site. Several inorganics were 
detected above their Fort Devens background concentrations in the filtered and 
unfiltered samples. However, the background exceedances do not appear to be a 
result of past site activities. Instead they appear to be caused by elevated TSS 
and site-specific background (see Table 6.8-8; Figure 6.8-25 and 6.8-26). 

The results of the surface water and sediment samples collected from the two 
stormwater outfalls which drain the parking area at SA 43H and I, indicates that 
the activities in the motor pools, and Queenstown Road, have impacted the 
sediment/surface soil quality at the storm water outfalls. However, it does not 
appear that the contaminants detected in the surface water and sediment samples 
are impacting local wetlands. 

6.8. 7 Preliminary Human Health Risk Evaluation 

Analysis of TerraProbe and confirmatory boring samples collected from the 
historic gas stations during the SI indicated residual contamination at 
concentrations which would pose no significant risk to public health. However, 
during the SSI, the area of investigation was expanded. SA 43H and I was 
divided into four areas to more accurately characterize contamination. These 
areas are described fully in Section 6.8.1, above. 

Area 1 Subsurface Soil. Area 1 has been divided in 3 areas: Area la, the heating 
oil UST; Area lb, waste oil UST; and Area le, sand and gas traps outside 
Buildings 603 and 604. Individual field analytical results for TerraProbe samples 
are presented in Table 6.8-5; and off-site laboratory results for soil borings 
samples are presented in Table 6.8-6 and 6.8-7. The individual results are 
summarized on Table 6.8-11 where they are compared to Region III and MCP 
Category S-2 guidelines. The PRE for each area is discussed below. 
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Area la. Six TerraProbe samples were taken at Area la (heating oil UST). No 
BTEX was detected. TPHC was detected in each of the three samples that were 
analyzed for TPHC. The maximum concentration of TPHC detected, 600 mg/kg, 
is below guidelines. No soil samples were collected for off-site laboratory analysis 
from this area. 

Area lb. Data for Area lb (former waste oil UST excavation) is based on eight 
TerraProbe and one soil boring soil sample. No BTEX was detected in either the 
field or off-site analytical samples. TPHC was detected in 6 of 9 samples. The 
average TPHC concentration (983.2 mg/kg) did not exceed the MCP S-2 soil 
guideline nor did the maximum concentration exceed the calculated risk-based 
fuel oil concentration. However, the maximum TPHC concentration 
(3,100 mg/kg) did exceeded MCP S-2 soil guideline (see Table 6.8-11). 
Inorganics detected in soil boring samples from Area lb are detailed in 
Table 6.8-11. Of the inorganics detected above background concentrations, 
beryllium (1.76 mg/kg) exceeded the Region III guideline of 0.67 mg/kg and the 
MCP S-2 soil guideline of 0.8 mg/kg. 

Area le. Data for Area le (the sand and gas traps) comprises nine TerraProbe 
and four soil boring samples. Xylenes were detected in one TerraProbe sample at 
concentrations below guidelines and toluene was detected in a soil boring sample 
at a concentration below guidelines. TPHC was detected in nine of 12 samples. 
Both the maximum and the average TPHC concentration exceeded guidelines. 
Inorganics detected in soil boring samples from Area le are detailed in 
Table 6.8-11. Of the inorganics detected above background concentrations, the 
average and maximum concentrations for beryllium (1.57 and 1.9 mg/kg) 
exceeded the Region III guideline of 0.67 mg/kg and the MCP S-2 soil guideline 
of 0.8 mg/kg. The average and maximum concentration of arsenic (41.7 and 
89.0 mg/kg) also exceeded the Region III guideline of 1.6 mg/kg and the MCP 
S-2 soil guideline of 30 mg/kg. However, it is unlikely that beryllium and arsenic 
concentrations are related to petroleum releases at Area le. 

In summary for Area 1, subsurface soils TPHC concentrations at Area le could 
pose a potential risk to human health. The maximum TPHC concentration 
detected above the MCP S-2 soil guideline in Area lb, do not appear to indicative 
of the overall residual TPHC concentration in this area. Using the average 
concentration of TPHC detected in this area (which was below the MCP S-2 soil 
guideline and appear to be more representative of actual conditions) it does not 
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appear that the TPHC concentrations detected in Area lb will pose a potential 
risk to human health under current or proposed future use scenarios. 

Area 2 Subsurface Soils. Forty-two TerraProbe and four soil boring samples were 
taken at Area 2. Individual sample results for TerraProbe samples are displayed 
in Table 6.8-5 and for soil borings in Table 6.8-6 and 6.8-7. The individual results 
are summarized on Table 6.8-11 where they are compared to Region ill and MCP 
Category S-2 soil guidelines. Toluene and xylenes were detected in a small 
number of samples at concentrations well below guidelines. TPHC was detected 
in 33 of 43 samples, but concentrations did not exceed guidelines. Inorganics 
detected in soil boring samples from Area 2 are detailed in Table 6.8-10. Of the 
inorganics detected above background concentrations, the average and maximum 
concentrations of beryllium ( 1.5 and 2.1 mg/kg) exceeded the Region III guideline 
of 0.67 mg/kg and the MCP S-2 soil guideline of 0.8 mg/kg. The average and 
maximum concentrations of arsenic (33.5 and 42.0 mg/kg) exceed the Region III 
guideline of 1.6 mg/kg and the MCP S-2 soil guideline of 30 mg/kg. However, it 
is unlikely that arsenic and beryllium concentrations are related to petroleum 
release at Area 2. In summary, it does not appear that unacceptable risks to 
public health exist at Area 2. 

Area 3 Subsurface Soils. Area 3 has been divided in 3 subareas: Area 3a, the 
heating oil UST; Area 3b, waste oil UST; and Area 3c, sand and gas traps. 
Individual sample results for TerraProbe samples are displayed in Table 6.8-5 and 
for soil borings in Table 6.8-6 and 6.8-7. The individual results are summarized 
on Table 6.8-11 where they are compared to Region ill and MCP Category S-2 
guidelines. The PRE for each area is discussed below. 

Area 3a. Area 3a (heating oil UST) is represented by ten TerraProbe and two 
soil boring samples. BIBX was not detected in these samples. TPHC was 
detected in six of ten samples. The concentration of TPHC in one sample 
exceeded the MCP S-2 soil guideline. Inorganics detected in soil boring samples 
from Area 3a are detailed in Table 6.8-10. Of the inorganics detected above 
background concentrations, the average and maximum concentrations of beryllium 
(0.75 and 0.8 mg/kg) exceeds the Region ill guideline of 0.67 mg/kg. The 
maximum concentration of beryllium was equal to the MCP S-2 soil guideline of 
0.8 ppm. The maximum and average concentration of arsenic (36.8 and 
42.0 mg/kg) exceeded the Region III guideline of 1.6 mg/kg and the MCP S-2 soil 
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guideline of 30 mg/kg. However, it is unlikely that arsenic and beryllium 
concentrations are related to petroleum releases at Area 3a. 

Area 3b. Area 3b (former waste oil UST excavation) is represented by 24 
TerraProbe and two soil boring samples. Xylene is detected in one TerraProbe 
sample at a concentration well below guidelines. TPHC is detected in seven of 26 
samples, but none exceed the guideline concentrations. Inorganics detected in soil 
boring samples from Area 3b are detailed in Table 6.8-7. Of the inorganics 
detected above background concentrations, the average and maximum arsenic 
concentrations (32.5 and 33 mg/kg) exceeded the Region ill guideline of 
1.6 mg/kg and the MCP S-2 soil guideline of 30 mg/kg. However, the 
concentrations of arsenic detected at Area 3b do not appear related to petroleum 
releases at this area (see Table 6.8-11). 

Area 3c. Area 3c (sand and gas traps) is represented.by seven TerraProbe and 
three soil boring samples. Xylenes are detected at concentrations well below 
guidelines. TPHC is detected in six of ten samples, but none exceed the guideline 
concentrations. Inorganics detected in soil boring samples from Area 3c are 
detailed in Table 6.8-7. Of the inorganics detected above background 
concentrations, the average and maximum concentrations of arsenic (31 an 
32 mg/kg) exceed the Region III guideline of 1.6 mg/kg and the MCP S-2 soil 
guideline of 30 mg/kg. However, it is unlikely that these concentrations are 
related to the activities at Area 3c (see Table 6.8-11). 

In summary for Area 3, potential risk to human health from contact with 
subsurface soil is possible as a result of concentrations of TPHC at Area 3a. 

Area 4 Subsurface Soil. Five TerraProbe and one soil boring sample represent 
Area 4. Xylene and TPHC were detected in one TerraProbe sample (TP-94) at 
concentrations well below their respective guidelines. Inorganics detected in soil 
boring samples from Area 4 are detailed in Table 6.8-7. None exceed guideline 
concentrations. In summary, it appears that contact with subsurface soil at Area 4 
does not pose any potential human health risk (see Table 6.8-11). 

Table 6.8-12 presents summary data based on five unfiltered groundwater samples 
from SA 43H and I along with drinking water standards/guidelines for 
comparison. The organics detected were bis(2-ethylhexyl)phthalate, chloroform, 
trichlorofluoromethane, and TPHC. Bis(2-ethylhexyl)phthalate was detected in 
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one of five samples at 6.7 µg/L, slightly exceeding its federal MCL of 6 µg/L. 
However, bis(2-ethylhexyl)phthalate is a common laboratory contaminant and is 
not believed to be site-specific. Chloroform did trichlorofluoromethane did not 
exceed the federal/Region III MCL. The single detection of TPHC did not 
exceed the MCP GW-1 standard. 

All of the inorganics detected in groundwater exceeded established base-wide 
background concentrations. Average concentrations of aluminum, iron and 
manganese exceed their respective secondary MCLs, which are based on aesthetic 
or economic considerations rather than health. The maximum concentration of 
sodium (28,600 µg/L) slightly exceeds the Massachusetts guideline of 28,000 µg/L. 
In filtered groundwater samples, fewer inorganics were detected, concentrations 
were generally lower than in unfiltered samples, and no concentrations exceeded 
guidelines. 

Based on this screening, it does not appear that groundwater poses a potential 
risk to human health. 

Tables 6.8-13 and 6.8-14 present summary statistics for surface water and 
sediment associated with SA 43H and I. 

The organic compounds bis(2-ethylhexyl)phthalate and chloroform were detected 
in surface water. These are common laboratory contaminants and are not 
believed to be site-related contaminants. In any case, the detected concentrations 
of these two compounds do not exceed their respective drinking water standard or 
guideline. 

Concentrations of aluminum, iron, and manganese detected in surface water 
exceed their respective USEP A secondary MCLs. (Secondary MCLs are based on 
aesthetic or economic conditions and are not health-based.) Sodium 
concentrations exceed the Massachusetts guideline. The maximum concentration 
of lead exceeds the USEP A action level. The use of drinking water guidelines for 
comparison to surface water concentrations in a drainage outfall is a conservative 
approach and is used due to a lack of available health-based guidelines for 
exposure to surface water. The magnitude and frequency of exposure to surface 
water associated with SA 43H and I would be expected to be much less than that 
upon which drinking water guidelines are based. As a result, it is not likely that 
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an individual would encounter inorganic analyte concentrations that would pose a 
threat to public health. 

Acetone, chloroform, methylene chloride, and trichlorofluoromethane were 
detected in the sediment at SA 43H and I. The detected concentrations did not 
exceed Region III residential soil concentrations or MCP S• l soil standards. In 
any case, these compounds are common laboratory contaminants and are not 
believed to be site•related contaminants. The maximum concentration of TPHC 
of 23,800 µ.g/g detected at XHD·93·01X exceeds the MCP S·l TPH standard and 
the calculated concentration for gasoline. Concentrations in the other two 
sediment samples, 430 µ.g/ g and 398 µ.g/ g are below these guidelines. 

Of the inorganic analytes detected in the sediment, arsenic, beryllium, lead and 
manganese exceed Region ID residential soil concentrations and MCP S· l soil 
standards. Antimony and chromium are detected at concentrations in excess of 
the MCP S· l soil standard. The use of residential soil standards is a conservative 
approach taken in the absence of health•based guidelines specifically for sediment. 
Exposure to contaminants in this sediment would be much less than that in a 
residential setting. The residential soil concentrations assume exposure occurs 
350 days per year for 30 years. The concentrations of analytes associated with 
SA 43H and I sediment are not expected to present a risk to public health under 
present or foreseeable future uses of the SA. 

6.8.8 Conclusions and Recommendations 

Based on the results of the SSI data and the findings of the human health PRE, a 
removal action is recommended at sand and gas traps at Areas le (including the 
sand and gas trap outfall), and the heating oil UST in Area 3a. NFA is 
recommended for historic gas station H, I, Areas la, lb, 2, 3b, 3c, and 4. 
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TABLE6.8-1 
SUMMARY OF TECHNICAL APPROACH 

SA 43H AND I - HISTORIC GAS STATIONS HAND I 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 
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SI PROGRAM 
TERRA PROBE • COLLECT SOIL AND SOIL GAS SAMPLES FOR TP-01 THRU TP-10 • IN AND AROUND LOCATION OF FORMER HISTORIC 

FIELD ANALYSIS AT BOTH 43H AND I GAS STATIONS AT BOTII 43H AND I 

SOIL BORINGS AND • CHARACI'ERIZE SOILS CONl'AMINATION 43H-92-01X . LOCATED AT TERRAPROBE SUR VEY "HOT SPOTS" 

SUBSURFACE SOIL SAMPLING • COLLECT SOIL SAMPLES FOR OFF-SITE 431-92-0tX 

LABORATORY ANALYSIS 

SSIPROGRAM 
TERRA PROBE • COLLECT SOIL SAMPLES FOR FIELD ANALYSIS TP-01 THRUTP-94 • AROUND SUSPECTED CONTAMINANT SOURCE 

AREAS 

SOIL BORINGS AND • INST ALL MONITORING WELLS XHB-93-02X • LOCATED AT TERRAPROBE SURVEY "HOT SPOTS" 

SUBSURFACE SOIL SAMPLING • CHARACI'ERIZE son.s CONTAMINATION XHB- 93-03X 

• COLLECT SOIL SAMPLES FOR LABORATORY XHB-93-04X 

ANALYSIS XHB-93-0SX 

XHB-93-06X 

XHB-93-07X 

XHB-93-08X 

XHB-93-09X 

XHB-93-toX 

XHB-93-llX 

MONITORING WELL INSTALLATION • MONITOR GROUNDWATER LEVELS XIM-93-otX • UPGRADIENT 

AND GROUNDWATER SAMPLING . MONITOR GROUNDWATER QUALITY XIM-93-<JZX • DOWNGRADIENI' 

• DETERMINE AQUIFER CONDUCTIVTI1ES XIM-93-04X 

XIM-93-0SX 

XIM-93-00X 

SURFACE WATER/SEDIMENI' SAMPLING • COLLECT SAMPLE FOR LABORATORY ANALYSIS XHD-93-0tX • STORM DRAIN OUTFALL 

XHD-93-02X 

XHD-93-03X 
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TABLE6.8-2 
MONITORING WELL COMPLETION DETAILS 

SA 43H AND I - HISTORIC GAS STATIONS HAND I 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

XIM-93-0lX DRIV AND WASH ROCK CORE BEDROCK 2S.7- 3S.7 297.3 - 287.3 32.2 if'IDPVC 

CASING 
XIM-93-02X HOU..OWS1EM NA SOIL 29.S - 39.S 293.3 - 283.3 40.S if'IDPVC 

AUGER 
XIM-93-04X HOU.OW S'IEM NA SOIL 39.3- 49.3 289.7 - 279.7 49.S if'IDPVC 

AUGER 
XIM-93-0SX HOLLOWS1EM NA SOIL 17.S - 27.S 297.3 - 287.3 30.0 if'IDPVC 

AUGER 
XIM-93-06X DRIV AND WASH ROCK CORE BEDROCK 30.S- 40.S 282.3 - 272.3 41.0 if'IDPVC 

CASING 

NA=Not Applicable 
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. ·-CP~~'x 
43H-92-01X 26 

43H-92-0lX 35 

XHB-93-02X 37 

XHB-93-03X 15.5 

XHB-93-04X 17 

XHB-93-04X 

XHB-93-0SX 24 
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TABLE6.8-3 
SUMMARY OF SOIL BORINGS 

SA 43H AND I- HISTORIC GAS STATIONS HAND I 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 
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~ SW BKG 
9-11 9-11 SW BKG 
14-16 SP/SM BKG 
16-18 SP/SM BKG 
18-20 SP/SM BKG 
20-22 SP/SM BKG 
22-24 SP/SM BKG 
24-26 SW BKG 
~ SP BKG 

9-11 9-11 SP BKG 
14-16 SP BKG 
19-21 SP BKG 
24-26 SW BKG 
26-28 SW BKG 
29-31 SW BKG 
34-36 34-36 SW BKG 

0-2 SW BKG 
S-1 SW-SM BKG 

8-10 - -
10-12 SP-SM 7.8 
12-14 12-14 SP-SM 8.2 
15-17 15-17 SW-SM l.2 
20-22 SP BKG 
25-27 SP BKG 
30-32 SP BKG 
35-37 35-37 SM BKG 

1-3 SW BKG 
5-7 SP BKG 
8-10 SP BKG 

10-12 10-12 SW 9.7 
lS-lS.S - -

0-2 SW-SM BKG 
S-1 SM BKG 

8-10 8-10 SM BKG 
10-12 10-12 SM BKG 
15-17 SW .BKG 

0.S-2.S SW BKG 
S-1 SP BKG 

10-12 SP BKG 
12-14 12-14 GP BKG 
15-17 SW-GW BKG 
20-22 20-22 SW-GW BKG 

24-24.2 - -

I OF3 

~ \ \;; i~ifiJ.J!?/4:(::~ w,1t •• W1 ~i~fil~ttW.t._ 
1-?Tut•"' *i1@:41 *·'1t<_;,fik0.K.-irJWss =:ffiz•'@OO t· 
} ~--. ~it • K- -~ ;7,~ o ~ :~.:: ~ (;-",~:::r~~ ~: .. ~ 

NoR.ecovc:,y 

No~"'"""', refusal at 15.5-fcct 

Refiwl at 17-fcct 

No--~ refusal at 24.2-fcet 

IOIOS/9! 



XHB-93-07X 33.4 

XHB-93-0SX 20.5 

XHB-93-09X 17 

XHB-93-lOX 28.5 

XHB-93-UX 17 

XIM-93-0lX 36.1 

4'HI'All1 WK!. 

TABLE6.8-3 
SUMMARY OF SOIL BORINGS 

SA 43H AND I - HISTORIC GAS STATIONS HAND I 

SIIB INVESTIGATION REPORT 
FORT DEVENS, MA 

~& ½:W~~-~ _CH; '\,~ ~ "1,;YTICAI;·-,,,,~ fi .. , • ,,a; f,;iii«;, 'IS.Ten:~ V00.11·· •.•.•.' , i:i< ·,. £4·· it '·' 4,,,,H,,,:::Jicw.;,-,;,_i•0:;:.1.1····:,.<$.~.
~ if'MM,ai'iNTERvAis' "'' • m;'ls>.M:i-iJ!~~M' '"sod rife:- • ,;;,»"'BY "f>ib'• • t:•~,,;,'~r tr- ·r '· "'lN~ >i:~•,ww~i: -~'$z$f;~ 
=~~:t-~·:::;;:f;~i,~;:.~~~ ;tN~~~=~~-±t: 11.t:::-ri~~ :i. ~ •• ,: -WI:, ii~1 Jfk:ti'n~S~il{:: • *:.~-t-:<:~TPP~ f1W .•• #:.®iii #j1 ·' . ,'' -•• )°f.f.¼~~1..~:i ¾11tl@ --:®i&i 

0-2 SP BKO 
5-7 SP BKG 

10-12 10-12 SP 4 
15-17 15-17 
20-22 
22-24 

0.3-2.3 
6-8 

10-12 
15-17 
20-22 
23-25 
30-32 

33-33.4 
1-3 
5-1 
8-10 
15-17 

20-20.5 
0-2 
6-8 

10-12 
15-17 
1-3 
5-1 
8-10 
15-17 
20-22 
25-27 
0-2 
5-7 

10-12 
15-17 
0-2 
4-6 
9-11 
14-16 
19-21 
24-26 

29-30.5 

22-24 

6-8 

15-17 

23-25 

8-10 
15-17 

10-12 
15-17 

8-10 

20-22 
25-27 

5-1 
10-12 

2 0FJ 

SP 4 
SP BKG 
SP BKG 
SW BKG 
SW 2 

OW-OP 1 
SW 1 
SW BKG 
SW BKG 

SW BKG 
SW-SM BKG 
SW-SM BKG 
SW-SM BKG 

SM BKG 
PHYL BKG 

SW BKG 
SW-GW BKG 
OP-SP BKG; 

SW BKO 
SW-SM BKG 
SW-SM BKG 

SW BKG 
SP BKG 
SP BKG 
SP BKG 

SW-SM BKG 
SW-SM BKG 

SP BKO 
SP BKO 

SM-SP BKG 
SP BKG 

SP-SM BKG 
SP-SM BKG 
SP-SM BKG 

SP BKG 
~M-SP BKG 

Refusal • I 24-(eet 

Total voes from beadspace 
Total voes from beadspace 
Total Voes from headspace 

No recovery 
No recoverv. re(usal at 33.4-(eet 

Refusal OD bedrock at 20.5-(eet 

Unable to adVllnce au,:en .. st 15-(eet 

Unable to collect re(e..,nce sample 

Refusal OD bedrock at 28.5-(eet 

Refusal al 17-(eet 

Rollercone nh..iite 30.5 to 36. 1 -feet 



XIM-93-04X 

XIM-93-0SX 

XIM-93-06X 

Notes: 

4SHI'Am.WK1 

TABI..E6.8-3 
SUMMARY OF SOIL BORINGS 

SA 43H AND I - HISTORIC GAS STATIONS HAND I 

4-6 
9-11 
14-16 
19-21 
24-26 

29-29.2 
49.5 1-3 

4-6 
9-11 
14-16 
19-21 
24-26 
29-31 
34-36 
39-41 

31.4 0-2 
5-7 

10-12 
15-17 
20-22 
25-27 

30-31.3 
41 0-2 

5-5.4 
10-12 
15-17 
20-22 
25-27 

bgs = below ground surface 
voes = Volatile organi: compounds 
uses = Unified soil classification l}'ltem 

srm INVESTIGATION REPORT 
FORT DEVENS, MA 

34-36 

5-7 
10-12 

25-27 

ppm '"' parts per million 
ph}i = ph}iite 

SM-SP 
SM 
SM 

SM 

SP 
SP 
SP 

SW-SM 
SW-SM 

SW 
SW 
SW 
SW 
SP 
SP 
SP 
SP 
SP 

;SP 
SW 
SM 

OM 
SW 
SW 
SW 

BKO 
BKO 
BKG 

BKG 

BKO 
BKG 
BKG 
BKG 
BKG 
BKO 
BKO 
BKG 
BKG 
BKO 
BKG 
BKO 
BKO 
BKG 
BKG 
BKO 
BKG 

BKO 
BKO 
BKG 
BKO 

No recovery 

Norecove 

Advance 6-inch easin to 49.5-feet 

s refusal at 31.3-feet 

No recovery, boulder 

Rollerbit bedrock from 28 to 41-feel 

BKG =. bactpound levels of Total voes were measured with a PIO at the work site 

SOFS 



TABLE 6.8-4 
SUMMARY OF WATER LEVELS AND HYDRAULIC CONDUCTIVITIES 

SA 43H AND I - HISTORIC GAS STATION HAND I 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

DEPTII TO ELEV'l\TlON OF 
0 

~ WAT&R WATER 
i ,1/.liuio -· 'ELEV ATION1 ffee't bris)' (-Fee,t NG-VD) 
XIM-93-0lX 325.37 28.39 296.98 
XIM-93-02X 322.41 26.94 295.47 
XIM-93-04X 331.05 43.91 287.14 
XIM-93-05X 316.81 24.29 292.52 
XIM-93-06X 315.37 29.37 286.00 

Notes: bgs = below ground surface 

cm/sec = centimeters per second 

431ITAB4.wkl 

NGVD = National Geodetic Vertical Datum 

1 = elevation of top of pvc 

2 = averaged value of two tests 

Groundwater elevations from November 8, 1993 

synoptic water level round 

Pag,otoU 

CONDUO!IlVITY 
"' "' • ,HV0itSLE¥:i 

• '"''" l cnf/se_c) 
1.lE-02 
3.2E-03 

3.0E-02 

3.9E-04 

6.5E-07 

: 

13-0ct-9 



BENZENE 

OUIENE 

ETHYi.BENZENE 
XYLENE 

o-XYLENE 
OTHER (ppm) 

TOTAL PETROLEUM HYDROCARBONS 

Nola: 

<-1-dual cWodion limit. 

,-p;j4_ 

,rr 
<0.I 

<0.1 

<0.1 

<0.1 

<0.1 

<SS 

,.· ft' ~ 
.!no.Bk .• 

urr ,rr IFT 
<0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 

<0.l <0.1 <0.1 

<0.I <0.l <0.1 

<0.1 <0.1 <0.1 

91 1400 <SS 

TABLE'-8-5 
FIELD ANALYTICAL SUBSURFACE son. SAMPLES 

SA 43H & I - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

11 rr zsrr ,rr ,rr ,rr 
<0.1 <0.1 <0.1 <0.I <0.1 

<0.1 <0.1 <0.1 <O.t <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 <0.l 

<0.1 <0.1 <0.1 <0.1 <0.1 

<SS <SS NA NA NA 

.... lalll 

,rr ,rr ,rr ,rr 
<0.1 <0.1 <0.I <0.1 

<0.1 <O.l <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.I <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

NA NA NA NA 

"'''''" 



:Jf~~ ~~ 

f.~ < }\t -~~;iii{~ ~~ 
OltGANICS C,,.) 
BENZENE 

TOLUENE 
ETHYLBENZENE 

D>'p-XYLENE 
o-XYLENE 

TOTAL PETROLEUM HYDROCARBONS 

Nolel: 

<•Lealllandotedionlimit. 

TABLE6.8-! 
FIELD ANALTIICAL SUBSURFACE son. SAMPLES 

SA 43H & J. filSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

urr zerr nrr urr z,rr urr urr ,rr urr urr urr nrr urr 
<0.1 <0.1 <0.1 <0.1 <0.1 <0.l <O.I <0.1 <0.1 <0.1 <0.l <0.1 <0.1 

<0.I <0.1 <0.1 <0.1 <0.1 <0.l <0.l <0.1 <0.1 <0.I <0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 < 0.1 

<0.1 <0.1 <0.1 <0.1 <0.l <0.1 <0.I <0.1 <0.1 <0.l <0.1 <0.1 <0.1 

<0.l <0.1 <0.1 <0.1 <0.1 <0.l <0.I <0.1 <0.I <0.1 <0.1 <0.1 <0.1 

<55 <55 ~ <55 <55 300 <55 <52 <50 <55 85 <55 180 

... 2.Cll ,.....,,, 



ORGANICS (p .. ) 

BENZ.ENE 

TOLUENE 

eIHYLBENZENE 

m/p-XYLENE 

o-XYLENE 

OTHERC,,.) 

TOTAL PETl!.OLEUM RYDROCARBONS 

N-: 

< - 1- tban dotKtioo limil 

.,RIFIIII. 

,n 
<0.I 

<0.1 

<0.1 

<0.l 

<0.l 

96 

II FT t!FT 15FT 

<0.l <0.1 <0.1 

<0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 

<55 NA. NA 

TABLE6.8-5 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43H & I- mSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

,n 15FT ,n ,rr If FT 
<0.1 <0.1 <0.l <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.l <0.1 

<0.1 <0.1 <0.1 <;0.l 3.6 

<0.1 <0.1 <0.1 <0.l 2.0 

NA NA 720 1700 16000 

.._.,or12 

,rr lfFT IFT nrr 
<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.l <0.1 <0.1 <0.1 

<0.l <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

NA 2900 510 160 

Ul/24"' 



. .. ·•,• 

' < 
f 

A:,,,.. 

BENZENE 

OLUENE 
E'THYLBENZENE 

m'p-XYLENE 

o-XYLENE 
OTHEk(ppm) 

11 

TOTAL PETROLEUM HYDROCARBONS 

N-, 

< - ._ 11ml detection !in-ii. 

4JHIFD 

1 
=--~f 

nrr ,rr 
<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<O.l <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

" 4,0 3100 1900 

TABLE6.8-S 
FIELD ANALYflCAL SUBSURFACE SOIL SAMPLES 

SA 43H & 1- HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

<0.1 <0.1 <0.1 <0.l <0.1 

<0.1 <0.1 <0.1 <O.l <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

<0.I <0.1 <0.1 <0.1 <O.I 

<0.1 <0.1 <O.I <0.1 <0.I 

<53 <55 <S4 110 1200 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<O.I <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <O.I 

<53 NA 230 NA 



ORGANICS <n•> 
BENZENE 

TOLUENE 
ElHYLBENZENE 
m'p-XYLENE 

<>-XYLENE 
OTHIJl (ppm) 

TOTAL PETROLEUM HYDROCARBONS 

Ndm: 

<•1--deleclionmnit 

·-

TABLEU-S 
FIELD ANALVTICAL SUBSURFACE SOIL SAMPLES 

SA 43H & 1- mSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS. MA 

11n 1n 11n 11n 11n 11n 11n 11n 11n 11n 11n 11n 11n 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.l <0.1 <0.1 <O.I <0.1 <0.1 <0.1 <0.1 

<O.l <0.I <0.1 <0.1 <0.1 <0.l <0.1 <0.1 <O.l <0.1 <O.l <0.1 <0.1 

<0.1 <O.l <0.1 <0.1 <0.1 <0.l <0.1 <0.1 <0.1 <0.1 <O.I <0.1 <0.1 

<0.1 <0.1 <0.1 <0.I <0.1 <0.2 <O.I <0.1 <0.1 <0.1 <0.1 <O.I <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 <O.l <0.1 <0.1 <O.l <0.1 <0.1 <0.1 <0.1 

:z.40 NA 600 640 S40 1100 <'4 <55 <53 1300 <51 ''° 110 



<0.1 <0.1 <0.1 <0.I 

<0.1 <0.1 <0.1 <0.I 

<0.1 <0.1 <0.1 <0.l 

1.5 <0.1 0.6 <0.1 

<>-XYLENE u I.I <0.1 <0.I 

Ollfl:R (ppm) 

TOTAL PETROLEUM HYDROCARBONS 100 220 530 710 

Nollll: 

< - Lea than detection limit 

m11n1. 

TABLE6.8-5 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43H & I- HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

,n un- urr 
<0.1 <0.1 <0.1 <0.1 <0.1 

0.9 0,1 <0.I <0.I <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

<0.I <0.I <0.I <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

500 280 NA <52 120 

Pape:aflZ 

<0.1 <0.1 <0.I <0.1 

<0.I <0.I <0.1 <0.1 

<0.l <0.1 <0.1 <0.1 

<0.I <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<55 <55 350 <56 

10/2419!1 



OllGANICS (pp) HIT ,rr IFT '" BENZENE <0.1 <0.1 <0.1 <0.1 
TOLUENE <0.1 <O.I <0.1 <0.1 
ETHYLBENZENE <0.1 <0.1 <0.1 <0.1 

XYLENE <0.1 <0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 <0.1 

OTAL PETROLEUM HYDROCARBONS 290 NA 110 66 

Nota: 

<•1.-lbmdolloctionlimil 

TABLEU-5 
flELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43H & I - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS. MA 

'" '" '" 7FT '" <O.I <0.1 <0.1 <0.1 <O.I 

<O.l <0.1 <0.1 <0.1 <O.I 

<0.1 <0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

<O.l <0.1 <0.1 <0.1 <O.l 

NA 4IIO $4 <52 <53 

1n '" 7FT JFT 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.1 <O.l <O.l <0.1 

<0.1 <0.1 <O.I <0.1 

<O.l <O.l <0.1 <0.1 

760 2500 <55 330 



,rr ,rr 
<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.1 <O.l <0.1 <0.1 
<0.1 <0.1 <O.l <0.1 

o-XYLENE <0.1 <0.1 <0.1 <0.1 

OTIIER (pp•) 

TOT AL PETROLEUM HY.DROCARIIONS 1300 <52 <53 210 

Notea: 

< -Leatt.idNclioa linit 

omna 

TABLEU-S 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 438 A I- fflSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

,rr arr 
<0.l <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

<O.l <0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

<53 <5~ <S4 <-54 <53 

.... ,,,,,z 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <O.l <0.1 

<0.1 <0.1 <O.l <0.1 

160 <53 <'5 <55 



,rr 
<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.l <0.1 

<0.1 <0.1 <0.I <0.1 

<0.l <0.l <0.l <0.1 

o-XYLENE <0.1 <0.1 <0.1 <0.1 
OTIIER (ppm) 

TOTAL PETROLEUM HYDROCARBONS <54 430 <52 <52 

No!n: 

<•1-ttumcloteclionlimit. 

TABLEU-5 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43H & I- HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

<0.1 <0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.l <0.1 

<0.l <0.1 <0.1 <0.1 <0.l 

<0.l <0.1 <0.1 <0.1 <0.1 

210 110 52 <52 <52 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.I <0.1 

<0.l <0.1 <0.I 0.4 

<0.l <0.1 <0.1 <0.I 

<53 <52 <51 480 



o-XYLENE 

OTIIER(pp•) 

OTAL PETROLEUM HYDROCARBONS 

Nolm: 

< - 1.- Ihm clmctioll limit. 

TABLE6.8-5 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43H It 1- fflSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

~:.:::.:3-f'. ~:ai&:~ -
"'14$/:, :n;;J~,,, 

,n •n 
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

<0.1 0.4 0.4 0.6 I.O o., <O.l <0.1 <0.1 <0.1 <0.1 0.6 <0.1 

<0.1 <0.1 <0.1 0.6 <O.I 0.4 <0.1 <0.1 <0.1 <O.I <0.1 0.7 <0.1 

,2 BO <,2 1900 66 940 330 NA 110 100 1100 'JO .,o 

... , ... u 



ORGANICS (ff') ,rr IIT ,rr IIT 
BENZENE <0.1 <0.1 <0.1 <0.1 
TOLUENE <0.l <0.1 <0.1 <0.1 
ETHYLBENZENE <0.1 <0.1 <0.1 <0.1 
m/p-XYLENE <0.1 <0.1 <0.I <0.1 
~XYLENE <0.1 <0.I <0.1 <0.1 

C,,.) 

OTAL PF:TROLEUM HYDROCARBONS 400 NA 270 770 

Notm: 

< - Lea than dolec:1ian limit 

TABLE~ 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43B & I- mSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS. MA 

,rr ,rr ,rr IIT ,rr 
<0.1 <0.1 <0.1 <0.1 <0.1 

<0.I <0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 <0.1 

150 <53 <55 <54 580 

... 11~12 

IIT ,rr IIT ,rr 
<0.1 <0.1 <0.l <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.I <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 <0.1 

2400 65 <54 930 



TABLE6Jl...5 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43H & I- HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS. MA 

:=4" 
_·':,: 

•.•- %~ 
ORGANICS (pp') HT 5 Ff 4 Ff 4 Ff , Ff 

BENZ.ENE <0.1 <0.1 <0.1 <0.1 <0.1 

OLUENE <0.1 <0.1 <0.1 <0.1 <0.1 

ETHYLIIEN1.ENE <0.1 <0.1 <0.1 <0.1 <0.1 

XYLENE <0.1 <0.1 <0.1 <0.1 <0.1 

XYLENE <0.l <0.1 <0.1 3.1 <0.1 

OTHERC,,.) 
TOTAL PETROLEUM HYDROCARBONS <53 <52 <50 92 <54 

NOC.: 

< • Lea lhlln ddeclion limit. 

,.,ionz ""'"'' 



1RICHWROE1HYLENE 

1RICHWROFLUOROME'IHANE 
DI-N-BU1YL PH1HAIA1E 
FLUORAN1HENE 
PHENANIHRENE 
PYRENE 

OTIIER 
1DTALORGANIC CARBON 
1DTAL PE1ROLEUM HYDROCARBONS 

Notes: 
< = Less than detection limit. 

43HSOSUM.WK1 

TABLE6.8-6 
ORGANIC ANAL YTES IN SUBSURFACE SOIL 

SA 43H & I - IDSTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

< 0.001 < 0.001 < 0.001 < 0.001 

< 0.003 < 0.003 < 0.003 < 0.003 

0.007 0.008 0.006 0.008 
0.32 0.53 0.52 0.77 

< 0.068 < 0.068 < 0.068 < 0.068 
< 0.033 < 0.033 < 0.033 < 0.033 
< 0.033 < 0.033 < 0.033 < 0.033 

NA NA NA NA 
126 1110 242 49.2 

Page 1 of5 

< 0.001 0.004 

< 0.003 0.034 

0.013 < 0.006 

< 2 0.61 

< 2 < 0.068 
< 0.8 < 0.033 
< 0.8 < 0.033 

NA NA 
234 < 28.7 

18-0d-95 



TOLUENE < 0.001 

1RICHLOROE1HYIBNE < 0.003 

1RICHLOROFLUOROMETIIANE < 0.006 
DI-N-BU1YI.. PHIHAIA1E 0.41 
FLUORANTIIENE < 0.068 
PHENAN'IHRENE < 0.033 
PYRENE < 0.033 

OTIIER 
TOTAL ORGANIC CARBON NA 
TOTAL PElROLEUM HYDROCARBONS < 28.7 

Notes: 
< = Less than detection limit. 

43HSOSUM.WK1 

TABLE6.8-6 
ORGANICANALYTES IN SUBSURFACE SOIL 

SA 43H & I - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

< 0.001 < 0.001 < 0.001 < 0.001 

< 0.003 < 0.003 < 0.003 < 0.003 

< 0.006 < 0.006 < 0.006 < 0.006 
0.28 < 0.3 0.33 < 0.3 
0.17 1 < 0.068 < 03 
0.11 0.6 < 0.033 < 0.2 
0.1 0.6 < 0.033 < 0.2 

NA NA NA NA 
53.6 74 < .28.7 365 

Pago2of5 

< 0.001 

< 0.003 

< 0.006 
< 0.3 
< 0.3 
< 0.2 
< 0.2 

NA 
45.3 

IS-Oa-95 



10LUENE < 0.001 

TRICHWROE1HYl.ENE < 0.003 

TRICHWROFLUOROME1HANE < 0.006 
DI-N-BUTYLPH1HAIA1E 0.18 
FLUORAN1HENE < 0.068 
PHENAN'IHRENE < 0.033 
PYRENE < 0.033 

OTIIER 
10TALORGANIC CARBON NA 
10TAL PETROLEUM HYDROCARBONS 130 

Notes: 
< = Less than detection limit. 

43HSOSUM.WKI. 

TABLE6.8-6 
ORGANICANALYTES IN SUBSURFACE SOIL 

SA 43H & I - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

< 0.001 < 0.001 < 0.001 < 0.001 

< 0.003 < 0.003 < 0.003 < 0.003 

< 0.006 < 0.006 < 0.006 0.007 

< 03 < 0.061 0.091 0.23 
< 0.3 < 0.068 < 0.068 < 0.068 

< 0.2 < 0.033 < 0.033 < 0.033 
< 0.2 < 0.033 < 0.033 < 0.033 

NA NA NA NA 
102 < 28.7 35.2 < 28.7 
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< 0.001 

< 0.003 

0.007 
0.16 

< 0.068 
< 0.033 
< 0.033 

NA 
< 28.8 

18-0a-95 



TOLUENE 

TRICHLOROE1HYLENE 
TRICHLOROFLUOROME'IHANE 
DI-N-BU1YL PHIHAI.AIB 
FLUORANTIIENE 
PHENAN1HRENE 
PYRENE 

OTIIER 
TOTAL ORGANIC CARBON 
TOTALPETROIEUM HYDROCARBONS 

Notes: 
< = Less than detection limit. 

◄3HSOSUM.WK1 

< 0.001 

< 0.003 

< 0.006 
0.2S 

< 0.068 
< 0.033 
< 0.033 

NA 
< 28.7 

TABLE6.8-6 
ORGANIC ANAL YTES IN SUBSURFACE SOIL 

SA 43H & I - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

< 0.001 < 0.001 < 0.001 < 0.001 

< 0.003 < 0.003 < 0.003 < 0.003 

< 0.006 0.007 < 0.006 0.006 
0.42 < 0.061 0.lS 0.23 

< 0.068 < 0.068 < 0.068 < 0.068 
< 0.033 < 0.033 < 0.033 < 0.033 
< 0.033 < 0.033 < 0.033 < 0.033 

NA NA NA NA 
< 28.S 33.8 71.9 < 28.5 

Page4oU 

< 0.001 

< 0.003 

< 0.006 
0.29 

< 0.068 
< 0.033 
< 0.033 

NA 
< 28.8 



10LUENE < 0.001 

1RICHLOROE1HYIENE < 0.003 

1RICHLOROFLUOROME1HANE < 0.006 
DI-N-BU'IYLPHTIIAIA.'IE 03 
FLUORANTIIENE < 0.068 
PHENAN1HRENE < 0.033 
PYRENE < 0.033 

OTIIER 
10TALORGANIC CARBON NA 
TOTALPE1ROI.EUM HYDROCARBONS < 28.5 

Notes: 
< = Less than detection limit. 

43HSOSUM.WK1 

TABLE6.8-6 
ORGANIC ANAL YTES IN SUBSURFACE SOIL 

SA 43H & I - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

< 0.001 < 0.001 < 0.001 

< 0.003 < 0.003 < 0.003 

< 0.006 < 0.006 < 0.006 
0.31 < 0.061 0.4 

< 0.068 < 0.068 < 0.068 

< 0.033 < 0.033 < 0.033 
< 0.033 < 0.033 < 0.033 

NA 2890 1880 
< 28.7 38.6 < 28.5 

PageSofS 

< 0.001 < 0.001 < 0.001 

< 0.003 < 0.003 < 0.003 

< 0.006 < 0.006 < 0.006 

< 0.068 < 0.068 < 0.068 

< 0.033 < 0.033 < 0.033 
< 0.033 < 0.033 < 0.033 

NA NA 934 
154 < 27.9 < 27.7 

!8-0a-95 



ANALYfE BACKGROU XHB-93-02X 
INORGANICS (u/._) DUP3SPT 
ALUMINUM 15000.0 3050 

ARSENIC 21.0 23 

BARIUM 42.5 9.25 

BERYLLIUM 0.347 < 0.5 

CADMIUM 2.0 < 0.7 

CALCIUM 1400.0 1090 

CHROMIUM 31.0 6.43 

COBALT NA 3.6 

COPPER 8.39 6.22 

IRON 15000.0 5290 

LEAD 36.9 33 

MAGNESIUM 5600.0 1100 
MANGANESE 300.0 142 

NICKEL 14.0 11.5 

POTASSIUM 1700.0 384 

SODIUM 131.0 268 

VANADIUM 28.7 4.95 

ZINC 353 11.1 

Noles: 

< = Less than detection limit. 
Shaded values eicceed background limit. 

43HSISUM,WKI 

TABLE6.8-7 
INORGANIC ANAL YfES IN SUBSURFACE SOIL 

SA 43H & I - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSI 
XHB-93-02X XHB-93-0ZX XHB- 93-02X XHB-93-03X XHB-93-04X 

12FT lSFT 3SPT 10FT 8FT 
8450 7830 4740 7890 10300 

89 33 22 Z2 16 

21.7 22.6 13.4 25.5 33.2 

1.79 1.9 1.02 1.16 1.65 
< 0.7 < 0.7 < 0.7 < 0.7 < 0.7 

1980 918 1260 850 683 

29.4 29 .4 10.6 25 22.3 

12.2 9.96 4.74 9.38 8.43 

25.3 19.8 8.21 19 14.4 
23400 20200 8580 18900 17900 

23 9.6 3.05 8.2 17 

5400 5850 1830 4740 3100 

279 Stl 195 322 665 
53.5 44.2 16.4 38.8 37.3 

912 1170 556 736 314 

332 278 392 273 323 

14.4 16.2 7.66 14.6 13.8 

57.4 39.9 17.5 89.4 35.6 

PaS"-1 o( 3 

SSI 
XHB-93-04X XHB- 93- 0SX XHB--93-'0SX. XHB- 93-0SX 

l0PT DUP12PT 12FT 20PT 
9230 6170 9100 7660 

18 36 23 41 

32.9 19.6 24.6 24.7 

1.52 0.745 2.14 1.89 

< 0.7 < 0.7 < 0.7 < 0.7 

687 741 1820 1700 

22.4 19.9 35.8 51.2 
6.57 10.3 12.4 14.2 

12.4 17.1 22.9 29.6 

15200 14900 19700 23100 

6.39 17 22 10 

2450 2630 4240 6110 

782 635 600 639 

27.8 37.3 48,0 64.3 

270 633 694 936 

329. 261 304 296 
13.2 10.6 17 17.1 

29.9 28.5 42 .. 4 40.2 

0'.'i - Od.-9:'I 



ANALYl'E BACKGROU XHB-93-06X XHB-93 - 06X 

INORGANICS '""'"' lOFT 15PT 
ALUMINUM 15000.0 4770 8620 

ARSENIC 21.0 33 42 

BARIUM 42.5 12.6 21.1 
BERYLLIUM 0.347 1.43 < 0.5 
CADMIUM 2.0 < 0.7 < 0.7 

CALCIUM 1400.0 523 1620 

CHROMIUM 31.0 17.4 45.5 

COBALT NA 7.9 125 

COPPER 8.39 18.1 22 

IRON 15000.0 12900 22300 

LEAD 36.9 10 11 

MAGNESIUM 5600.0 2680 6990 

MANGANESE 300.0 179 664 

NICKEL 14.0 37.4 54.3 

POTASSIUM 1700.0 562 1320 
SODIUM 131.0 257 319 

VANADIUM 28.7 9.45 15.8 

ZlNC 35.3 27.4 40.1 

Notes: 

< = Less lhan detecticn limit. 
Shaded values exceed background limit. 

43HSISlJM.WKl 

TABLE 6.8-7 
INORGANIC ANAL YTES IN SUBSURFACE SOIL 

SA 43H & I - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSI 
XHB-93-06X XHB-93-07X XHB--'93-"-0'lX XHB-'-93-07X XHB'-93'-08X 

22FT 6PT 15FT 23FT 8Ff 
7760 5740 5960 10100 5090 

39 32 30 34 8.7 

17.6 16.7 24.8 42.4 17.9 
0.59 0.55 < 0.5 < 0.5 0.66 

< 0.7 0.831 < 0.7 < 0.7 < 0.7 

1260 1060 12200 5850 1480 
26 18.8 32.1 58.1 20.7 

105 11.6 8.55 11.6 15 
23.5 15.8 15.8 21.7 27.8 

22000 13500 14100 20500 21000 

20 16 6.88 9.8 3.9 
5640 2920 5100 8850 3620 

461 444 321 607 622 

4S.8 37.6 38 52.7 60.1 

617 736 1650 3540 660 

276 320 307 296 232 

15.2 11.1 15.4 24.8 8.02 

46.8 46 32.9 40.4 40.8 

l'all02 al3 

-

SSI 
XHB- -93-0IIX XHB- 93 - 09X XHB'-93- 09X 

15FT 6PT 15PT 
12000 6660 5480 

65 32 33 
41.9 38.3 22.4 
0.84 < 05 < o.s 

< 0.7 < 0.7 < 0.7 

2910 9160 7080 
71.9 31.9 22.S 
13.3 9.55 10.6 
14.2 17.S 14.7 

22800 15900 13200 
8.46 11 4-~ 

9800 5320 3910 
556 384 265 

58.6 38.6 29.8 

3020 1960 1520 

286 291 289 
27.4 18.4 13.6 

49 393 32.1 



SSI 
ANALYTE BACKGROU XHB-93-l0X XHB-93-lOX. XHB-93'-10X 

INORGANICS (u.J.,\ 8PT 20PT 2SFI' 
ALUMINUM 15000.0 5770 4280 1790 

ARSENIC 21.0 31 3Z 10 

BARIUM 42.5 19 13.9 6.81 

BERYLLIUM 0.347 0.62 0.68 < 0.5 

CADMIUM 2.0 < 0.7 < 0.7 < 0.7 

CALCIUM 1400.0 5630 14400 828 

CHROMIUM 31.0 23.6 23.6 6.14 

COBALT NA 9.06 8.79 2.52 

COPPER 8.39 16,8 20.3 6.31 

IRON 15000.0 15700 15200 5470 

LEAD 36.9 7.3 6.4 2.18 

MAGNESIUM 5600.0 4150 4440 1150 

MANGANESE 300.0 492 378 116 

NICKEL 14.0 38.6 38 11.6 

POTASSIUM 1700.0 1060 869 281 

SODIUM 131.0 238 270 225 

VANADIUM 28.7 13.7 8.36 < 3.39 

ZINC 35.3 50.7 30.4 11.6 

Notes: 

< = Less lhan detection limit. 

Shaded values exceed background limit. 

43HSISUM.WKJ 

TABLE 6.8-7 
INORGANIC ANALYTES IN SUBSURFACE SOIL 

SA 43H & I - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSJ 
XHB-93-l0X XHB-93-ltx XIM-93-01.X XIM--:-93-04:ll XIM-" 93-0S} 

DUP2SFI' SPT 24FI' 34FI' 2SFT 
1550 4410 14200 6900 6810 

13 25 37 43 31 

7.85 21.8 35.4 24.8 29.6 

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 

< 0.7 < 0.7 < 0.7 < 0.7 < 0.7 

966 8810 3220 4470 1360 

6.92 18 50.4 23.9 31.9 

3.14 7.47 13.8 11.2 11.8 

7.55 26.1 29.2 23 25.l 

5780 13400 23800 19200 20700 

2.62 5.3 15 17 lU 
985 3190 9600 4900 4860 

158 353 545 426 1490 

12.9 30.7 54.1 45.2 53,9 

372 1120 2690 1370 1030 

221 251 505 347 335 

< 3.39 11.8 32.3 12.8 13.6 

13.1 28.1 43.2 41.6 36.7 

Pagdoll 

SI 
•m- 92-0·1 x 431- 92- 0lX 431- 92- 0lX 

9PT !IFI' ~PT 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

13 3.65 7.02 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

0.5 - 0ct-95 



ANALYTE 
ORGANICS lu.2/L) 
BIS (2-ElHYLHEXYL) PHlHAIA 1E 
CHLOROFORM 
1RICHI.OROFLUOROME1HANE 
INORGANICS fu.tr/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 
OTHER fu..tL\ 

lOTAL SUSPENDED SOUDS 
lOTALPElROLEUM HYDROCARBONS 
'lotes: 
< = Less than detection limiL 
Shaded values exceed background limit. 

SA43HGW.wkl 

TABLE6.8-8 
ANALYTES IN GROUNDWATER 

SA 43 H&I - HISIDRIC GAS STATIONS 

SITE INVESTIGATION REPORT 

FORT DEVENS, MA 

Pil..1:BRED; utmLU!U!D l'IL'D?la!.D . ll!fflL'D!JIH l'Ji.~ 
BA.CKGROUND · aocnm s •QUMD s 

NA < 4.8 
NA 3.7 

NA 

< 141 
< 3.03 
< 2.54 

< 1.4 

177 
< 3.03 
< 2.54 

31.1 

,·. aomiD .. 4,, ., .. JtOUND • JtOlJ!U>, 

NA 
NA 
NA 

32 
1.3 
2.7 

< 141 <> W!® 
< 3.03 < 3.03 

NA 
NA 
NA 

< 141 
· · · ·,· ..... . 

< 2.54 :\@7.6 < 2.54 
< 2.54 68.l 6.41 

tiHln:maEI> 

.&OO!IDS 

< 4.8 
3.5 

< 1.4 

2670 
< 3.03 

3.73 
17.7 

6870 
3.03 
10.5 
39.6 

14700 
14.7 
8.09 
9100 
4.25 
3480 
291 
2370 
10800 
p.o 
21.1 

5.18 

21~4! 
< 6.02 
< 8.09 
< 38.8 

Bjto 
< 6.02 
< 8.09 

437 
2.82 

J ~~o 

·····•••• }~£filr rx,:~ ',:i:::!~I? }~ 
9.04 

< 8.09 
5040 

2.28 
} ]~1.Q 

6.2 

< 11 
<21.1 

NA 
NA 

9.08 

< 11 
< 21.1 

17000 
< 201 

Pagel oC3 

< 8.09 ( ( 3it9 < 8.09 
< 38.8 tis.oo 48.7 

NA 
NA 

660000 
< 201 

NA 
NA 

264000 
270 

J in.TIW!D•~•: llNPU.mED 
JroUNQ.<t . KOOND4 

NA < 4.8 
NA 1.S 
NA 1.5 

< 141 f > Utt!» 
2.95 < 3.03 

< 2.54 33.9 
4.97 44.7 

fi§W 30200 
< 6.02 59.9 
< 8.09 31 

599 
<i,• 

27200 
< !-2,6 _,:,:; 20,9 

4,~~- 10800 
5.56 ,578 
2290 4210 

i$i{Q 24400 
< 11 22.3 

< 21.1 ,. 61.7 

NA 290000 
NA < 190 

13-0<t-95 



ffl:IEUD 

TABLE6.8-8 

ANALYTES IN GROUNDWATER 

SA 43 H.tl - HISIDRIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

••. lJNI'relPRPi• 

ANALYTE i ;t :1 . . , BACKGRO UND . a OUND ~ . 
·•-=-

..OUND, 

l'IL'tl!Di> " wm1'-1'i!u!D 
AO(JNI). . : a.a.mm.•, .. 

ORGANICS L 
BIS(2-E1HYLHEXYL)PH1HAIA1E NA 6.7 

1 
< 1.4 

NA < 4.8 NA < 4.8 NA < 4.8 
CHLOROFORM NA NA < 0.S NA 2.1 NA 1.3 

lRICHl.OROFLUOROMEIHANE NA NA < 1.4 NA < 1.4 NA < 1.4 
INORGANICS 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 
OTHER L 
TOTAL SUSPENDED SOUDS 
TOTAL PE1ROLEUM HYDROCARBONS 
Otes: 

< = Less than detection limit. 
Shaded values exceed background limit. 

SA43HGW.wkl 

6870 
3.03 
10.S 
39.6 

14700 
14.7 
8.09 
9100 
4.25 
3480 

291 
2370 
10800 
11.0 

21.1 

< 141 ) i~Q' < 141 3340 
< 3.03 < 3.03 < 3.03 < 3.03 < 3.03 < 3.03 < 3.03 
< 2.54 <• /':\:\{26,2 < 2.s4 ' : Hd < 2.s4 ,,, ::::::'::::;::,:::::: 22, < 2.s4 > > > 

5.49 37.3 5.11 34.4 13.1 6.39 

2~ ••' > •••·• moo ~~, ~t&t, •• • Wi99£4 : t~01 : : 
< 6.02 • :,::: 3"0.2 < 6.02 13 < 6.02 < 6.02 
< 8.09 :: • j 20.6 < 8.09 < 8.09 < 8.09 : •:: [s.1 < 8.09 

: ;~: • :. 1):: : ~~: < •. *~i : ;~ : )~r; : ~: .~ 19.4 

> :~: • 1~~:•• > ~ )l~:> t i~ •11 lll j:: t 1!t 12!! 
1620 > ,,: : j5jd 1330 • : : 2570 ''~ [ p ~ '<l Si: .:m 42-S:0 1860 t• t > '1780 

' > }~so;i T T ii,100 ::•: p:1,~i •J •:•••••••••••~ • 2§8CQ .- 0 28·100 • • •£¥© > • t 24900 
< 11 /k •' .,· 1°9.S < 11 < 11 < 11 { 2,2 < 11 i } 283 

< 21.1 < 21.1 < 21.1 < 21.1 • 30'.l < 21.1 > 59'.9 

NA 
NA 

287000 
< 190 

Page2 of3 

NA 
NA 

7800 
< 190 

NA 
NA 

244000 
< 192 

NA 
NA 

560000 
< 180 

13-0ct-95 



ANALYTB . , BACE:GRO.UND 
ORGANICS r,u,/L) 

BIS (2-E1HYUIEXYL) PHIHAIA1E 
CHLOROFORM 

TRICHLOROFLUOROMEIHANE 
INORGANICS fu.v/L) 

ALUMINUM 6870 
ANTIMONY 3.03 
ARSENIC 10.S 
BARIUM 39.6 
CALCIUM 14700 
CHROMIUM 14.7 
COPPER 8.09 
IRON 9100 
LEAD 4.25 
MAGNESIUM 3480 
MANGANESE 291 

--
POTASSIUM 2370 
SODIUM 10800 
VANADIUM 11.0 
ZINC 21.1 
OTIIER f,ur/L) 

10TALSUSPENDED SOUDS 
10TAL PE1ROLEUM HYDROCARBONS 

Notes: 
< = Less than detection limit. 
Shaded values exceed background limit. 

SM3HGW.wkl 

TABLE6.8-8 
ANALYTES IN GROUNDWATER 

SA 43 H&I - HISTORIC GAS STATIONS 

SITE INVES11GA'DON REPORT 
FORT DEVENS, MA 

'XJM-,-J3- .06X 
U!fflLnmD 

.. 
tnini..1E&!!D m."ll!JU!D PD..11!m!D ' 

IIOUIID S ~,- .ou:ND • . •s ~ .• s 

NA < 4.8 NA < 4.8 
NA < o.s NA < 0.5 

NA < 1.4 NA < 1.4 

< 141 < 141 < 141 279 
5.09 < 3.03 83 tf:16 
163 17~ 26.S 24.6 
21.1 19.4 133 14.6 

45'i a:i ; 1ss.b? . 3.spro 36200 
< 6.02 < 6.02 < 6.02 < 6.02 
< 8.09 : i;,(: < 8.09 < 8.09 

42.3 230 128 557 
< q~ l,S· 4.45 < 1.26 2.6 
-~5-~ 122CQ :-s tOX!) iJI3W 

79.S 55.6 52.9 75.9 
. , 

' 452ij: ' ~- 5240~ 4050 •• ~ 
22200, 25300 

., 
28300, 28600 

< 11 < 11 < 11 < 11 
•a 

<21.1 . ,. 643 ' < 21.1 < 21.1 

NA < 4000 NA 30000 
NA < 194 NA < 180 

Pago3of3 13-0<!-95 



ORGANI 

TABLE6.8-9 
ANALYTES IN SURFACE WATER 

SA 43 H&I- HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

BIS (2-ETHYLHEXYL) PHTHALATE < 4. 

ClD.,OROFORM 

INORGANICS (u ) 
ALUMINUM 284 

ARSENIC 6.5 

BARIUM 8.51 

CALCIUM 26200 

CHROMIUM < 6.0 

COPPER 26.5 

IRON 414 

LEAD 11.3 

MAGNESIUM 2930 

MANGANESE 17.2 

POTASSIUM 3300 

SODIUM 99300 

VANADIUM 17.2 

ZINC < 21.1 

Note.: 
< = Less than detect.ion limit 

43HSWSUM.wlcl 

4.7 

< 0. 

1410 

4.05 

16.9 

15200 

8.14 

141 

2710 

87 

1660 

62.7 

2410 

5900 

14.4 

81.7 

JIY05195 



TABLE 6.8-10 
ANAL YTES IN SEDIMENT 

SA43 H&I - WSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

,,, 

M-tld~:::2 "' 
.. :~ ,,!-! ... «$· --~ ..'ii ·-' -.. 

' ~~ . ' - ... { --.:~ -:i;~.,. ·}SITir-1D ~~ =~ X RD -:::93,-,0lX )(HD..-93- 02X • «•~n fo.c;.;93:.;;;i q3:,c.~ 

ORGANICS (ut?12) 
ACETONE < 0.017 < 0.017 0.04 

CHLOROFORM 0.002 < 0.001 < 0.001 

METIIYLENE CHLORIDE 0.023 < 0.012 < 0.012 

1RICHLOROFLUOROME1HANE 0.041 < 0.006 0.009 

INORGANICS (ut?12) 
ALUMINUM 2980 8500 5610 
ANTIMONY 23.4 < 1.09 < 1.09 
ARSENIC 71 9.21 6.29 

BARIUM 13.1 341 26.1 

BERYLLlUM < 0.5 0.635 < 0.5 
CADMIUM < 0.7 27.7 < 0.7 

CALCIUM 967 11500 1650 

CHROMIUM 48.7 251 39.2 

COBALT 2.95 24 3.33 

COPPER 28 245 65 
IRON 7070 31000 11700 

LEAD 1900 38 90 
MAGNESIUM 1670 4050 2670 

MANGANESE 86 472 137 

MERCURY 0.679 < 0.05 < 0.05 

NICKEL 11.7 28.3 15.6 

POTASSIUM 637 1590 631 

SODIUM 404 1130 482 

VANADIUM 9.43 28 14.3 

ZINC 62.7 686 84.6 

OTIIER (ut?J2) 
TOTAL ORGANIC CARBON 138000 1410 1950 

TOTAL PETROLEUM HYDROCARBONS 23800 430 398 

Notes: 

< = Less than detection limit. 

43HSESUM J'o8olofl 05-0c:t-95 



TABLE 6.8-11 
HUMAN HEALTH PRELIMINARY RISK EVALUATION OF SUBSURFACE SOIL 

SA 43H & I - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TOTAL PETROLEUM HYDROCARBONS 3/3 356.7 600 8180 2500 

Area lb 
INORGANICS 

JJE~:'(LUV~ ~A ~ ti,t r~- <(,> ·Jt§ ·o;§:;'3 .S'>° 

OTHER m 
-iiPTAifEfuod.wizvolibcMB0NS.i1, __ ;!'3 .: 619. ;isti :_:. -:~.3;100' ¾: ... .. -, also· 

TOLUENE 1/13 0.000004 200000000 90000 

m/p-XYLENE • 1/9 3.6 1000000000 800000 

o-XYLENE" 1/9 2.0 1000000000 800000 

INORGANICS u 

BERYllIUM ' ·"' "' 
ilir -1-:. ·::l 3/f 

AR~E - . :'l4. • ~W:~. 
OTHE 
ro;rAhi> ~ ON'S' 

V . 
·9111 ,\,11Pf!ki '2500 * : 

Area 2 
ORG 
TOLUENE 2/46 0.8 0.9 200000000 90000 

m/p-XYLENE • 5/42 0.84 1.5 1000000000 800000 

o-XYLENE• 4/42 0.9 1.4 1000000000 800000 

INORGANICS u 

BERYU:J.UM ,. u r ~ i._t 
::, 

3/4., 
-~ 

.Ms :. .42.Q, AM~.1€ 4/¼ t 
~-:.-.. 

OTHER m 
TOTAL PETROLEUM HYDROCARBONS 3343 516 2400 8180 2500 

43HHHSL8 Pa~ I of3 

NO 

NO 

NO 

NO 

s s- :c,- -:-'vis, ... ~:-

NO 

NO 

NO 

'% » 

NO 

OS-Ocs-9S 



OTHER m 

TABLE 6.8-11 
HUMAN HEALTH PRELIMINARY RISK EVALUATION OF SUBSURFACE SOIL 

SA 43H & I - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

ostEctEo:' . 
FREOQENCY c_6Nt -, , - -- ' 
· ,oi ..... ·· 

. :,-bBTECTibN,, .A 

1/2.4 0.4 1000000000 800000 

TOTAL PETROLEUM HYDROCARBONS 7/26 236 480 8180 2500 
Area 3c 
ORGANICS u 
m/p-XYLENE • 

o-XYLENE0 

INORGANICS u 
ARSE~tit 

.. 
.J\ •::§: 

43HHHSL.8 

3/10 0.47 

l/10 

fa,i:t 0 
_3/3,, __ 

0.6 

0.6 

l'a!J> 2of3 

1000000000 

1000000000 

... ?.M. ····''" 

800000 

800000 

NO 

NO 

NO 

NO 

OS--Oc:t-95 



TABLE 6.8-11 
HUMAN HEALTH PRELIMINARY RISK EVALUATION OF SUBSURFACE SOIL 

SA 43H & I - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

OTHER m 
TOTAL PETROLEUM HYDROCARBONS 6/10 630.7 1900 8180 2500 
Area 4 

o-XYLENE• 1/6 3.1 1000000000 800000 

16 92 8180 2500 

Notes: 

[a] Subsurface soil (3 to 15 feet) for Area IA based on field analytical samples TP-17 through TP-19. 

[b] Subsurface soil (3 to 15 feet) for Area 1B based on field analytical samples TP-05 through TP-13 and boring HXB-93-03X. 

NO 

NO 

NO 

[c] Subsurface soil (3 to 15 feet) for Area IC based on field analytical samples TP-01 through TP-03, TP-14 through TP-16, and borings HXB-93-02X and HXB-93-04X. 

(d] Subsurface soil (3 to 15 feet)for Area 2based on field analytical samples TP-19 through TP-37, TP-78 through TP-90, and soil boringXHB-93-0SX and XHB-06X. 

[e] Subsurface soil (3 to 15 feel) for Area 3A based on field analytical samples TP-42 through TP-46 and soil boring XHB-93-08X. 

[f] Subsurface soil (3 to 15 feet) for Area 3B based on field analytical samples TP-50 through TP-73 and soil boring XHB-93-09X. 

[g] Subsurface soil (3 to 15 feet) for Area 3C based on field analyticahamples TP-47 through TP-49, TP-75 through TP-77 and soil borings XHB-93-0?X and XHB-93- l0X. 

(h] Subsurface soil (3 to 15 feet) for Area 4 based on field analytical samples TP-91 through TP-94 and soil boring XHM-93- llX. 

• = analyte from field analytical samples 

ug/g = micrograms per gram 

mg/kg = milligrams per kilogram 

- = not applicable 

MCP = Massachusetts Contingency Plan 

Shaded compounds exceed standard or guideline. 

43HHHSU3 Pa~ 3of3 OS-oc:t-95 



ORGANICS 
stl(l;f,~) ~ti',, ;s··'ki 

~ •• ·- ·-· •• ,'.CJ;. .......... ~ ... ' ·· ·~· , .. .. 

CHLOROFORM 

INORGANICS 

ARSENIC 

BARlUM 
CALCIUM 
CHROMIUM 

OPPER 

TABLE 6.8-12 
HUMAN HEALTH PRELIMINARY RISK EVALUATION OF GROUNDWATER 

SA 43H & I- IDSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

4/S 2.S7S 3.7 NA S 

4/S 

5/S 

SIS 

17.308 

28.18 

31140 

26.2 

37.3 

38500 

10.5 

39.6 

14700 

YES 

NO 

YES 

50 

2000 

NA 

NO 

NO 

NO 

3/5 22.047 30.2 14.7 YES 100 NO 

3/5 23.8 35.1 8.09 YES 1300 NO 
riaN:~t~! '.•"1 ~ ~:~ 
... : .i··@". ti llfttm~ ?~'.' .·~w:iM.~illIEtJiw'. '-~ ql~~ Rs'.:i?if_·J·~ :IJ:1 

LEAD 

MAGNESIUM 

~ ~ i m.'' 
POTASSIUM 
so~i:;.a w ·:,,. 
... iK• "I~•. I:<' » 
VANADIUM 

INC 

OTHER 
TOTAL PETROLEUM HYDROCARBONS 
Notes: 

5/S 5.728 9.33 4.25 YES 15 ;NO 

5/5 7522 12200 3480 YES NA 
·,:_/; ___ ,i1-_,_'t_,,.i?•W'_:;..._ ·_·,,_·t,Hi_.•_.,,."_•· ~-··.,,.:_.f; ,;_"".~ 1\ __ 1%_:; ~. Wf'l'ff;~~'q¾Y:%0 R<-i-:%% ~lo%' .W-,f.t::Ehl'ii(!,yi ffi.iJ\/s:. 
~ . :t ~ ,, M~ .. ,, • ~:::-@ ;~~!l,M;I%@::l'··wM,'! .1/.<3':m,i:t=,=~ ,-,.,.W .. M,~;-.'3: 

5/5 3416 5240 2370 YES NA 
l"'&:.'tff k\ y7·-:,a.i t@' ;,;£]l ,,,i, fs;,AA" "¥,::if .fr "'YH .:i''\i '."":~ilfill},WJ~ 'H f::~;'tWW::;ffi,Wa~~Wfflhl¥%¥~. , ,• 

•f.s: ~: .;s;.:=- ·:~:.. ... ~ .... %': ~_s!:::;:m:. ~ ~~~.-.:;;,fil:m: ·:§~~-~_._, .. ., . .. /.~· ~,;-:_s. :~sf}fff ·.:c:~ .. ~ L ... :~~~oo;1K .. ..., . ~-- -• .... ~.~~~- :..; 1/:-'.tt~----··, ~ .-; 
2/5 

4/5 

1/5 

20.75 

41.625 

270 

22 

64.3 

270 

11 

21.1 

NA 

YES 

YES 

260 

sooo 

1000 

NO 

NO 

NO 

[a] Groundwater based on unfiltered samples from XIM-93-0lX to XIM-93-06X. 

[b) Includes the lowest of either the EPA or MA drinking water standarm, or if no federal ltandard or guideline is available, the Region ill tap water concen1rati01L 

NA= not available 

u~ = micrograms per liter 

• = not applicable 

Shaded compounds exceed standard or guideline. 

43HIGWSUM 10/24/95 12:35 PM 



TABLE 6.8-13 
HUMAN HEALTH PRELIMINARY RISK EVALUATION OF SURFACE WATER 

SA 43H & I - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

DETECTED 
FREQUENCY CONCENTRATION fal DRINKING WATER 

OF MAXIMUM STANDARD/GUIDELINE (b) 
MAXIMUM EXCEEDS 

DRINKING WATER 
ANALYTE DETECTION 

AVERAGE I 
{u,.tL ) {ull/L ) (uy/L) STANDAiU'>/GUIDELINE ? 

UKUANI~ 
BIS (2-ElHYLHEXYL) PH1HAlATE 1/2 4.7 4.7 6 NO 
CHLOROFORM 1/2 1 1 5 NO 
IN ORGANICS 
ALUMINUM 2/2 847 1410 50-200 YES 
ARSENIC 2/2 5.275 6.5 50 NO 
BARIUM 2/2 12.705 16.9 2000 NO 
CALCIUM 2/2 20700 26200 NA -
CHROMIUM 1/2 8.14 8.14 100 NO 
COPPER 2/2 83.75 141 1300 NO 
IRON 2/2 1562 i1io 300 YES 
LEAD 2/2 49.15 87 15 YES 
MAGNESIUM 2/2 2295 2930 NA -
MANGANESE 2/2 39.95 62.7 50 YES 
POTASSIUM 2/2 2855 3300 NA -
SODIUM 2/2 52600 99300 28000 YES 
VANADIUM 2/2 15.8 17.2 260 NO 
ZINC 1/2 81.7 81.7 5000 NO 

Notes: 
(a] Surface water from sampling locations XHD-93-02X and XHD-93-03X. 
(b) Includes the lowest of eitherthe EPA or MA drinking water standards, or if no federal or state standard or guideline is available, the Region Ill tap water concentration. 
NA = not available 
ug/L = micrograms per Liter 

- = not applicable 

Shaded compounds exceed standard or guideline. 

43HHHSW.WKI OS-Od-9S 



ANALYTE. 
ORGANICS 
ACElONE 
CHWROFORM 
METIIYlENE CHWRIDE 

TABLE 6.8-14 
HUMAN HEALTH PRELIMINARY RISK EVALUATION OF SEDIMENT 

SA 43H&I - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

DBTBC1'ED ~GJONill Mq> : 
FREQUENCY CONCENTR.ATIOMf•I RESIDB!fl'IAL t ,. S~ l 

~ 

OF. AVERAG. BJ MAxl.MiJM SOJi.., OONCENTRATION S'i'ANDAR.D 
DEll'ECTION Cu.Rid. . ~,~; 

'""t:\' ;' ""'' ' (u.fllv.) fu.r./Rl ,·. 

1/3 0.04 0.04 7800 3 
1/3 0.002 0.002 100 0.1 
1/3 0.023 0.023 8S 0.1 

;: 

lRIQIWROFLUOROMETIIANE 2/3 0.025 0.041 23000 NA 
INORGANICS 
ALUMINUM _3/3 5696,~7 8500 230000 NA 
ANTIMONY 113 2M ri.4 jf io 
ARSENIC 3/) . 28.833 ~~ .. : .9-¾. 3Q 
BARIUM 3/3 126.733 341 ssoo NA 
BERYUJUij ~ jj.6:ff !5.i35 . . a.is .. o.4-
CADMIUM 1/3 27.7 27.7 39 30 
CALCIUM 3/3 470S.667 11S00 NA NA 

MAXIMUM' 
". E'(CEBDS 
GUIDEUNm.? 

NO 
NO 
NO 
NO 

NO 

~~l -, 

NO 
'\'$.. 

NO 
-

CHRQMIU¥ 3(3 Ha.§&1 . :, • i~i -a9.Q F i®. ts iM§P ·-,, 
·-·· ' 

CDBALT 3/3 10.093 
CDPPER 3/3 112.667 
IRON 3/3 16S90 
LEAD -j"/3 ' lt~ 
MAGNESIUM 3/3 2796.667 
MANGANE$ij 

I 

3(3 .~1.6&7 
MERCURY 1/3 0.679 
NICKEL 3/3 18.S33 
POTASSIUM 3/3 9S2.667 
SODIUM 3/3 672 
VANADIUM 3/3 17.243 
ZINC 3/3 277.767 

OTIIER 
TOTAL P.ITTROl.£UM HYDROeARBbN"S 111 . gi09.333 

Notes: 
(a] = Sediment from sampling locations XHD-93-0lX to XHD-93-<BX. 
NA = not available 
- = not applicable 
µ'ifg = micrograms per gram 
MCP = Massachusetts Contingency Plan 
Shaded compounds exceed standard or guideline. 

43HSE.WK1 

24 NA NA -
24S 2900 NA NO 

31000 NA NA -
1900: $.QQ. 

.. 
3® '®" ·ii .. 

4050 NA NA -
4'fi .. ~9.,Q - N~, ~ 

0.679 23 10 NO 
28.3 1600 300 NO 
1S90 NA NA -
1130 NA NA -

28 sso NA NO 
686 23000 2500 NO 

23800 ' :: 37)h .. :-500 ' YFS 

Page 1 of 1 13-0ct-95 + 
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SECTION 6 

6.9 STUDY AREA 43J 

6.9.1 Study Area Background and Conditions 

The structure of the historic gas station at SA 43J consisted of a pump island and 
a small gasoline pumphouse. This gas station was reported to be a Type A 
station which had one 5,000 gallon (or possibly 5,140 gallon) UST located 
between the gasoline pumphouse and pump island. The station was used during 
World War Il as a vehicle motor pool to support military operations. The motor 
pool operations were discontinued during the late 1940s or early 1950s. No 
records were available on the decommissioning of this motor pool or the removal 
of the associated UST. SA 43J is located on an access road in the central portion 
of the Main Post, that connects Patton Road and Queenstown Road. The area 
around the location of SA 43J, is presently a vehicle storage yard and 
maintenance facility (Building T-2446) for a Special Forces Unit of the U.S. 
Army. The yard and maintenance facility is paved and surrounded by a 
chain-linked fence with a locked gate located at the northern side of the yard 
(Figure 6.9-1). 

6.9.2 Site Investigation Program Summary 

The SI at SA 43J were performed in accordance with the Final SI Historic Gas 
Station Task Order Work Plan (ABB-ES, 1992a) and in conformance to the 
provisions of the Project Operations Plan (ABB-ES, 1992b ). A field investigation 
was conducted at SA 43J to determine if any abandoned UST( s) were present at 
the site, and if any residual contamination was present in the subsurface soil 
around the historic gas station. The program consisted of a surficial geophysical 
survey, subsurface soil sampling using ABB-ES' TerraProbe unit, field analysis of 
the subsurface soil samples, and one soil boring from which subsurface soil 
samples were collected for off-site laboratory analysis. Table 6.9-1 summarizes 
the activities completed during the SI. 

The geophysical survey at SA 43J consisted of a metal detector and GPR survey. 

Due to subsurface obstructions, only nine subsurface soil samples were collected 
from eight TerraProbe points. Five soil samples were collected from 4 feet to 
5 feet bgs, and four soil samples were collected from 9 feet bgs (Figure 6.9-2). 
All of the soil samples were analyzed in the field for BTEX and TPHC. 
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One soil boring (431-92-0lX) was drilled to collect subsurface soil samples for off
site laboratory analysis. Due to subsurface obstructions, only one soil sample was 
collected from 5 feet in this boring. This soil samples was analyzed for voes, 
TPHe, and lead (see Figure 6.9-2). 

6.9.3 Supplemental Site Investigation Program Summary 

The SSI at SA 431 were performed in accordance with the Final SSI Task Order 
Work Plan (ABB-ES, 1993a) and in conformance to the provisions of the Project 
Operations Plan (ABB-ES, 1992b ). The following sections describe the field 
activities completed at this historic gas station during the SSI. Table 6.9-1 
summarizes the activities completed during the SSI. 

The SSI at SA 431 was conducted during August, 1993. The investigation focuses 
in and around the former waste oil UST located south of Building 2446 (see 
Figure 6.9-2). The TerraProbe points were advanced northeast of the TerraProbe 
points completed at the historic gas station 1 during the SI. These points were 
located in and around the excavation of the former waste oil UST removed in 
1992. The results of these samples were used to further define the horizontal 
distribution of contaminants detected during the SI. Up to two soil samples were 
collected from each TerraProbe point. The samples were analyzed in the field for 
BTEX and TPHe. 

Four groundwater monitoring wells were installed to monitor upgradient and 
downgradient groundwater quality (see Figure 6.9-1). Soil samples were collected 
from the water table or the bedrock surface from three of the four monitoring 
well borings. No soil sample was collected from XJM-93-04X due to the fact that 
bedrock was encountered only 0.7 feet bgs. The soil samples were submitted for 
off-site laboratory analysis consisting of PAL voes, svoes inorganics, TPHe, 
and TOC. The soil sample from XJM-93-0lX was collected from the top of 
bedrock, while the soil samples from XJM-93-02X and XJM-93-03X were 
collected from the water table in the overburden soils. The screen of each 
monitoring well was placed so that it intersected the water table to monitor for 
free product and allow for seasonal groundwater fluctuations. The well screen in 
the monitoring wells installed at XJM-93-0lX and XJM-93-04X was installed in 
the bedrock. The well screens in the monitoring wells at XJM-93-02X and 
XJM-93-03X were installed in overburden soils. Each of the existing monitoring 
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wells (2446-01 through 2446-04) were installed in the bedrock. Table 6.9-2 
summarizes the monitoring well construction at SA 43J. 

Two rounds (Round Three and Four) of groundwater were collected from two of 
the ATEe monitoring well and the SSl monitoring wells. Round Three 
groundwater samples were collected in October 1993 and Round Four was 
collected in January 1994. Groundwater samples were not collected from the 
existing upgradient monitoring well 2446-01 due the fact that its flush-mounted 
well protector had been damaged and the integrity of the well had been 
compromised. These samples were submitted for off-site laboratory analysis 
consisting of PAL voes, svoes, inorganics (both filtered and unfiltered), TPHe, 
and TSS. 

After the newly installed monitoring wells were developed and sampled, hydraulic 
conductivity tests were preformed. Hydraulic conductivity tests were not 
performed at XJM-93-02X because only 2 feet of water was present in the 
monitoring well at the time of the testing. The tests consisted of a rising and 
falling head test. 

6.9.4 Field ln_vestigation Results and Observations 

The results of the geophysical survey at SA 43J indicated that one abandoned 
UST was present at the site. The results of the geophysical surveys is presented 
in Appendix L. 

The UST discovered at SA 43J was added to the installation's UST removal 
program and on August 26, 1992 ATEe removed a 5,000 gallon UST. At the 
time of the removal, tank content consisted of gasoline. Visually contaminated 
soil and strong fuel odor were present in the excavation (ATEe, 1992h). ATEe 
performed headspace screening for total voes and NDIR for TPHC, on eight 
soil samples collected from the sides and bottom of the UST excavation 
(Figure 6.9-3). VOC concentrations ranged from 100 to 400 ppm in the sample 
headspace, and TPHC concentrations ranged from 43.9 to 3,534.8 ppm (ATEC, 
1992h) (Table 6.9-3). 

Based on the results of the field screening, additional soil was removed from this 
excavation. Groundwater was encountered in the southeastern corner of the 
excavation and bedrock was reached at approximately 7 feet. Based on the 
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observations made in the UST excavation, it appeared that the water table was 
below the bedrock surface. The lateral distribution of the contamination was not 
determined during this cleanup process due to physical restriction ( e.g., driveways, 
buildings, stockpiled soil). ATEe collected five soil and one water sample from 
the UST excavation, after the additional soil was removed, for off-site laboratory 
analysis. These samples were analyzed by a non-approved USAEe laboratory for 
voes and TPHC. VOe concentrations ranged from 0.13 ppm to 2.2 ppm (total 
voes). TPHe concentrations detected in these samples ranged from 38 ppm to 
2,170 ppm (see Table 6.9-3). Because of these results, the installation's decided 
to stop the cleanup process, line the excavation with polyethylene sheeting, and 
backfill the excavation. An inspection of the UST was completed by the 
installation's on-site representative and a representative of the MADEP. This 
inspection did not find any obvious holes or breaks in the walls of the UST. An 
Undetwriters Laboratory (UL) tag found on the UST appeared to indicate that 
this UST was of a younger age than the reported age of the historic gas station at 
SA 43J. The conclusion reached by Fort Devens and MADEP personnel was that 
the original UST had been replaced by the UST that was removed during this 
removal program, and that the contamination detected, in the excavation, 
appeared to be caused by the original UST, not the UST found at SA 43J. 

Before the 5,000 gallon historic gas station UST was removed, ATEe (1992i) had 
excavated a 1,000 gallon waste oil UST approximately 50 feet east of the 
abandoned UST at SA 43J (see Figure 6.9-3). This UST was used by the existing 
Special Forces unit for the storage of waste oil generated from the maintenance 
operation at this vehicle maintenance facility. Not all of the contaminated soil 
was removed; confirmatory samples from the excavation had TPHe levels of 74 
and 918 ppm. It is likely that some of the contamination from the two UST 
excavations may have mixed together and contaminated the soil around both of 
the former USTs. ATEe installed four monitoring wells (2446-01 through 
2446-04) around the area of the former 1,000 gallon waste oil UST (see 
Figure 6.9-1). These monitoring wells were designed to determine the 
groundwater quality in this area. 

One round of groundwater sampling was conducted by ATEe in November 1992. 
The samples were analyzed by a non-approved USAEe laboratory for TPHe, 
only. USEPA Method 418.1 was used to analyze the sample. 
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The soil encountered during the SI and SSI at SA 43J consisted of a poorly 
graded silty sand (which appeared to be fill material) underlain by a fine sandy 
silt with fine gravel (glacial till). Bedrock was encountered at SA 43J at a depth 
of 0.7 and 13.5 feet bgs. The bedrock at this site was classified as meta siltstone 
or phyllite (Table 6.9-4). 

The calculated hydraulic conductivities in the bedrock monitoring wells ranged 
from 5.sE-06 cm/sec. at XJM-93-0lX to 8.5E--06 cm/sec. at XJM-93-04X. The 
hydraulic conductivity of the overburden soils at XJM-93-03X was 2.2E-05 cm/sec. 
The hydraulic conductivity for each monitoring well is presented in Table 6.9-5. 

The SSI and ATEC monitoring wells have been included in several 
installation-wide synoptic water-level rounds completed at Fort Devens. The 
water-levels from the November 8, 1993 round was chosen to represent the water 
table conditions at the site after the SSI. The inferred groundwater flow based on 
these elevations appears to be moving to the east-northeast (Figure 6.9-4). All 
SSI explorations were surveyed. 

6.9.5 Nature and Distribution of Contamination (Field Screening and 
Laboratory Results) 

6.9.5.1 Soil. Because contaminated soil was encountered in the historic gas 
station UST excavation, ABB-ES advanced 10 TerraProbe points at SA 43J during 
the SI (see Figure 6.9-2). BTEX and TPHC were detected in six of the nine soil 
samples collected. Total BTEX concentrations ranged from 3,600 ppb in the 
9 foot sample collected from TP-01 to 81,000 ppb in the 9 foot sample collected 
from TP-03. TPHC concentrations ranged from 130 ppm in the 4 foot sample 
collected from TP-05 to 940 ppm in the 9 foot sample collected from TP-03. All 
of the TerraProbe points encountered refusal prior to reaching the water table 
(Table 6.9-6; Figures 6.9-5 and 6.9-6). 

A total of 15 TerraProbe points were completed and soil samples were collected 
from 9 to 10 feet bgs (the top of the bedrock), and analyzed for BTEX and 
TPHC. The TerraProbe points were concentrated in and around the former 
waste oil UST grave in front of Building 2446. The results of the field analyses 
indicate the presence of concentrations of TEX in and around the former waste 
oil UST excavation. The total TEX concentrations range from below the 
detection limit ( at apparent up gradient locations) to 12,100 ppb at the northeast 
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(TP-25) side of the excavation. TPHC was detected less frequently then TEX and 
ranged from below the detection limit to 3,100 ppm. The distribution of the 
contamination has been roughly defined on the northwest and west sides of the 
excavation, however the northeast, east and southern sides have not been fully 
defined (see Table 6.9-6; Figure 6.9-7). 

Based on the field analysis results and the observation from the UST excavation, 
one soil boring (43J-92-01X) was drilled to the top of bedrock to confirm the field 
analytical results. One subsurface soil sample was collected at the bedrock 
surface at 6.2 feet bgs. Xylenes (0.02 µ.g/g) and TPHC (1770 µ.g/g) were detected 
in this soil sample (Table 6.9-7; Figure 6.9-8). 

Subsurface soil samples were collected from three of the four SS 1 monitoring well 
borings (XJM-93-0lX through XJM-93-03X) completed at SA 43J. A subsurface 
soil sample was not collected from XJM-93-04X due to the very shallow depth to 
bedrock (0.7 feet bgs). The only organic compounds detected in the SSI 
subsurface soil samples were common laboratory contaminants ( acetone, 
di-n-butylphthalate, and trichlorofluoromethane ). TPHC was detected in the 
5-foot sample collected from XJM-93-02X at 220 µ.g/g. TPHC was not detected 
in the other samples collected (see Table 6.9-7; Figure 6.9-8). The results of the 
off-site laboratory analyses did indicate the presence of several inorganic analytes 
above their Fort Devens background concentrations. A majority of these analytes 
were detected in the 5-foot sample from XJM-93-02X (see Table 6.9-8; 
Figure 6.9-8). 

6.9.5.2 Groundwater. The results indicated in ATEC's 10-day report showed 
detectable concentrations of TPHC ranging from 3 mg/Lin MW-4 to 140 mg/L 
in MW-3. No TPHC was detected in MW-1 (Figure 6.9-9). Neither the final 
reports nor the QA/QC documentation had been received by Fort Devens at the 
time of this report. The results of the Round Three and Four groundwater 
sampling indicated that several VOCs were present in three of the newly installed 
monitoring wells (XJM-93-02X through XJM-93-04X) and in each of the existing 
monitoring wells. Total VOCs ranged from 8.9 at XJM-93-02 to 18,200 µ.g/L at 
2446-02 in the Round Three samples. Total VOC concentrations for the Round 
Four sampling ranged from 240 µ.g/L at XJM-93-02X to 21, 200 µ.g/L at 2446-02. 
Several SVOCs (2-methylnaphthalene, naphthalene and phenanthrene) and TPHC 
were also detected in these same monitoring wells during Rounds Three and 
Four. 
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Total SVOes for Round Three ranged from 26.6 µ,g/L at XJM-93-04 to 
502.2 µ,g/L at 2446-03, while total SVOes for Round Four ranged from 23.6 µ,g/L 
at XJM-93-02X to 358.2 µ,g/L at 2446-02. Round Three TPHC concentrations 
ranged from < 180 µ,g/L to 34,500 µ,g/L at 2446-03, and Round Four 
concentrations ranged from < 190 µ,g/L to 9,000 µ,g/L at 2446-02 (Table 6.9-9; 
Figure 6.9-9). 

Several inorganics were detected above their Fort Devens background 
concentrations in the unfiltered and filtered samples (see Table 6.9-9; 
Figure 6.9-10). 

6.9.6 Source Evaluation and Migration Potential 

The results of the TerraProbe survey and field analytical program indicate that 
voes (toluene, ethylbenzene, and xylenes) and TPHe are present in the soil at 
the top of bedrock in and around the excavation of the former waste oil UST. 
The distribution of the contamination is consistent with the UST removal report 
which indicated that residual soil contamination was present in the excavation at 
the time that the excavation was backfilled. The contamination appears to be on 
the southern, western and eastern sides of the former excavation. The 
contaminants appear to merge with contamination detected in the soil around the 
UST located at historic gas station J ( approximately 25 feet northwest of the 
former waste oil UST). The distribution of the soil contamination has not been 
fully defined. 

Soil samples were collected from the monitoring well borings located upgradient 
and downgradient of both of the former USTs. These soil samples were collected 
to determine if contaminants detected at SA 43J, and the former waste oil UST, 
had migrated with the groundwater flow and contaminated the soil away from the 
site. The only voes and SVOes detected were laboratory contaminants. Several 
inorganic analytes were detected above their Fort Devens background 
concentration. The soil samples from 5 feet and 10 feet at XJM-93-02X had the 
largest number of inorganic analytes above the Fort Devens background and the 
highest concentrations of those analytes. The 15-foot soil sample from 
XJM-93-03X also had similar analytes and concentrations as those detected in the 
10-foot soil sample collected from XJM-93-02X. It appears that the contaminants 
detected at the SA 431 have not impacted downgradient soil quality. 
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VOCs (benzene, ethylbenzene, toluene, and xylenes), SVOCs (2-methylnaphtha
lene, naphthalene, and phenanthrene ), and TPHC were detected in groundwater 
samples collected from the downgradient monitoring wells at SA 43J. It appears 
that fuel-related contaminants have migrated from the contaminated soil detected 
around both former USTs to the groundwater; and appear to be adversely 
impacting the groundwater quality at the site as well as downgradient of the site. 
The distribution of the groundwater contamination has not been fully delineated. 

6.9.7 Preliminary Human Health Risk Evaluation 

Nine TerraProbe soil samples and one confirmatory soil boring were collected 
and analyzed in the field during the SI. The locations and results for these 
samples are discussed in Subsection 6.9.4.1. During the SSI, sixteen additional 
TerraProbe samples from the area of the removed waste oil UST were collected 
and analyzed. Table 6.9-10 combines and summarizes the additional SSI field 
analytical data with the SI field analytical data and the SI confirmatory boring 
off-site laboratory data. The analytical results for all field and off-site analytical 
samples form both the Historic gas station and the former waste oil UST, are 
compared to Region III commercial and MCP Category S-2 soil guidelines. 
Concentrations of toluene, ethylbenzene, and xylenes detected in the SSI samples, 
collected around the former waste oil UST, were at least an order of magnitude 
greater than concentrations detected in the SI samples collected at the historic gas 
station, but no concentrations exceeded guidelines. TPHC was detected in twelve 
of 25 samples, but only the maximum detected concentration of TPHC exceeds 
the MCP Category S-2 soil guideline. The confirmatory boring drilled during the 
SI was analyzed for lead, which was detected at a concentration of 10.9 , which is 
below the Region III and MCP Category S-2 soil guidelines. In summary, 
concentrations of TPHC in subsurface soil at SA 43J may present a risk to human 
health. 

Table 6.9-11 presents summary statistics for groundwater associated with SA 43J 
and drinking water standards/guidelines for comparison. Only data for unfiltered 
samples is reported. 

Several organic compounds were detected in the groundwater associated with 
SA 43J: 1,2-dichlorobenzene, 2-methylnaphthalene, benzene, chloroform, 
ethylbenzene, naphthalene, phenanthrene, toluene, xylenes, and TPHC. 
Chloroform was detected in two of 18 samples. Although the concentration of 
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chloroform exceeded the federal MCL, this compound is a common laboratory 
contaminant and is not believed to be site-related. Xylene and 
1,2-dichlorobenzene were detected at concentrations that did not exceed a 
standard or guideline. Benzene, ethylbenzene, and toluene were detected at 
concentrations exceeding their respective federal MCLs. Although the P AHs do 
not have federal or state standards or guidelines, naphthalene does have a 
Region III tap water concentration of 1,500 µg/L. The maximum concentration of 
naphthalene does not exceed this health-protective concentration. Finally, both 
the average and maximum concentrations of TPHC exceed the MCP GW-1 
standard of 1,000 µg/L. 

The maximum concentrations of all inorganic analytes detected in unfiltered 
groundwater were greater than established base-wide background concentrations 
for groundwater. Six analytes were detected at concentrations above their 
respective drinking water standard/ guideline. The average concentrations of 
aluminum, iron, and manganese each exceeded their respective USEP A secondary 
MCL. (Secondary MCLs are set for aesthetic or economic reasons, not health . 
reasons.) The average concentration of sodium exceeds its Massachusetts 
guideline. Four of the 18 detections of arsenic exceed its federal MCL, although 
the average concentration does not. Three of 18 detections of lead as well as the 
average concentration is above the USEP A action level. In the filtered 
groundwater samples, three detections of arsenic exceed its federal MCL. None 
of the detected concentrations of lead in filtered groundwater are above the 
USEP A action level. 

Based on this screening-level analysis, the use of this groundwater as a source of 
drinking water would pose potential human health risks. 

6.9.8 Conclusions and Recommendations 

An RI/FS is recommended SA 43J to further assess the soil and groundwater 
contamination detected during the SI and SSI. 
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ACTIVITIY 
SI PROGRAM 

lERRAPROBE 

SOIL BORINGS AND 

SUBSURFACE SOIL SAMPLING 

SSIPROGRAM 
lERRAPROBE 

SOIL BORINGS AND 

SUBSURFACE SOIL SAMPLING 

MONITORING WELL INSTALIA TION 

AND GROUNDWA1ER SAMPLING 

4:!JTABI.WKI 

TABLE6.9-1 
SUMMARY OF TECHNICAL APPROACH 

SA 431 - HISTORIC GAS STATION J 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SITE 
PURPOSE IDENTIFICATION 

• COLLECT SOIL SAMPLES FOR FIELD ANALYSIS 11'-01 lHRU 11'-10 

• CHARAClERIZE SOILS CONTAMINATION 431-92-0lX 

• COLLECT SOIL SAMPLES FOR LABORATORY 

ANALYSIS 

• COLl.ECT SOIL SAMPIES FOR FIELD ANALYSIS 11'-11 lHRU 11'-?:7 

• INSTALL MONITORING WELLS XJM-93-0lX 

* CHARAClERIZE SOILS CONTAMINATION XJM-93-02X 

* COLl.ECT SOIL SAMPLES FOR LABORATORY XJM-93-03X 

ANALYSIS XJM-93-04X 

• MONITOR GROUNDWAlER IEVELS XJM-93-0tX 

• MONITOR GROUNDWAlER QUALllY XJM-93-02X 

• DElERMINE AQUIFER CONDUCTIVITIES XJM-93-03X 

XJM-93-04X 

RATIONALE FOR SELECfED 
LOCATION 

• IN AND AROUND FORMER HGS UST 

• ADJACENT TD lERRAPROBE "HOT SPOT" 

* IN AND AROUND FORMER WASlE OIL UST 

• UPGRADIENT 

• DOWN GRADIENT 

• UPGRADIENT 

• DOWNGRADIENT 

05-Oct-95 



SOIL 
WELL DRILLING 

IDENTIFICATION METHOD 
XJM-93-0lX DRIVE AND WASH 

CASING 

XJM-93-02X HOLLOWS1EM 

AUGER 

XJM-93-03X HOLLOWS1EM 

AUGER 

XJM-93-04X DRIVE AND WASH 

CASING 

NA=Not Applicable 

43ITAB2.WKI 

TABLE6.9-2 
MONITORING WELL COMPLETION DETAILS 

SA 43J - HISTORIC GAS STATION J 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

BEDROCK WELL SCREEN WELLSCREEN 
DRILLING MEDIA DEPTH ELELVATION 
METIIOD SCREENED (FEETbe:s) (FEETNGVD) 
ROCK CORE BEDROCK 6.5-16.5 362.7-352.7 

NA SOIL 5.9-15.9 365.2-355.3 

NA SOIL 6.6-16.6 361.9-351.7 

ROCK CORE BEDROCK 4.2-14.2 364.5-354.6 

COMPLETION 
DEP111 CONSTR UCUON 

(FEETb~s) MATERIAL 
16.5 4" ID PVC 

15.9 4" ID PVC 

16.6 4" ID PVC 

15.2 4" ID PVC 

05-Od-95 



TABLE6.9-3 
ATEC FIELD SCREENING/LABORATORY RESULTS 

SA 431 - IDSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SAMPLE NO. FIELD SCREENING LABORATORY 
PID 

(oom) 
SS-1 350 
SS-2 400 
SS-3 200 
SS-4 150 
SS-5 100 
SS-6 100 
SS-7 300 
SS-8 290 

LRS-1 6.0 
LRS-2 7.0 
LRS-3 170.0 
LRS-4 180.0 
l.SS-1 NIA 
LWS-l NIA 

NOTES: 
• = total VOCs detected 
SS = A TEC Field Screening Sample 
LRS = A TEC Laboratory Remedial Soil Sample 
lSS = ATEC Laboratory Soil Sample 

NDIR voe 
(oom) foom) 

759.9 NIA 
315.6 NIA 
43.9 NIA 
189.5 NIA 
3122 NIA 

3534.8 NIA 
469.2 NIA 
659.8 NIA 
NIA NIA 
NIA NIA 
NIA 2.2• 
NIA NIA 
NIA 0.572 
NIA 0.132 

LWS = A TEC Laboratory Water Sample (Water Sample from the Excavation) 
Stock = Soil Stock Pile Sample 
ND = Non-detect 
NIA = Not applicable 

43JATEC.WKI 

TPH 
(oom) 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
38 
ND 
NIA 
2170 
1660 
114 

0S-Oct-95 



TABLE6.9-4 
SUMMARY OF SOIL BORINGS 

SA 43J - IUSTORIC GAS STATION J 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

N" 
fii --4i. 

t ~ MPt,._ ;. q~~; :,/ -
., 

431-92--0IX 6 

XJM-93--0IX 17 

XJM-93--02X 17.5 

XJM-93--03X 18 

XJM-93--04X 15.2 

NOTES: 
bgs - below ground llllface 
voe.- Volatile organic c:ompounds 
uses - Unified aoil clusifu:ation system 
ppm - par1S per million 
phyl - pbylite 

5-6 

0-2 

10-12 

13-13.l 

0-2 

5.7 

10-12 

14-16 

1-3 
5.7 

10-12 

15-16.4 

BKO - badta,ound levels of'Total VOC. were measured with a PID at the work site. 

43rTAIIJ.WICI 

SM 
SP.SM 

10-12 SM-ML 
SM.SP 

SP 
SM 

10-12 SM 
SM 
SW 
SM 
SM 

15-16.4 SM 

BKO 
BKO 
BKG 
BKO Rollerbitbedroc:kfi-om 13.1 to 17-feet 

BKO 
BKO 
BKO 
BKO 
BKG 
BKO 
BKO 
BKO 

No11p00111c:ollcdecl 

PhJvlite cored from 3.5 to 15.2-feet 

10/24/95 



TABLE6.9-5 
SUMMARY OF WATER LEVELS AND HYDRAULIC CONDUCTIVITIES 

SA43J - HISTORIC GAS STATION J 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

WELL ID ELEVATION1 

XJM-93-0lX 371.20 

XJM-93-02X 370.44 

XJM-93-03X 367.88 

XJM-93-04X 370.97 

Notes: 

bgs = below ground surface 
cm/sec = centimeters per second 

NGVD = National Geodetic Vertical Datum 

1 = elevation of top of pvc 

2 = averaged value of two tests 

DEPTH TO 
WATER 

<FEETb~) 
7.26 

11.76 
8.18 

7.49 

Groundwater elevations from November 8, 1993. 

synoptic water level round 

43ITAB4.WKI 

ELEVATION OF 
WATER 

<FEETNGVD) 
363.94 

358.68 

359.70 

363.48 

CONDUCTIVITY 
HVORSLEV2 

(cm/sec) 
5.8E-06 

NA 
2.2E-05 

8.5E-06 

05-Oct-9 



ANALYTE 

ORGANICS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

m/p-XYLENE 

o-XYLENE 

crrHER 

TOTAL PETROLEUM HYDROCARBONS 

Notea: 

< = Less than detection limit. 

NA = Not analyzed 

43JFSR.WK1 

TP- 01 TP- 01 

TSJ0105F TSJ0109F 

5Fr 9Fr 

< 0.1 < 0.1 

710 770 

3300 570 

20000 2000 

10000 260 

NA 270 

TP- 03 

TABLE 6.9-6 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 431 - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP- OS t'P-96 Tl'- 07 TP-88 TP- 09 TP-io 
TSJ0309F TSJOS04F TSJOCi09.P TSJ0704F TSJ01109P TSJ0904F TSJ1004F 

9Fr 4Fr 9Fr 4Fr 9Fr 4Fr 4Fr 

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

17000 < 0.1 3400 < 0.1 < 0.1 < 0.1 < 0.1 

16000 < 0.1 15000 < 0.1 5400 < 0.1 < 0.1 

30000 < 0.1 29000 5300 13000 < 0.1 < 0.1 

18000 < 0.1 11000 < 0.1 11000 < 0.1 < 0.1 

940 130 690 370 S40 <55 <55 

PAGE I OF2 

TI'-11 Tl'-12 TP- iJ TP- 14 

TSJ11091' TSJ12o;ir TSJ1309F TSJl.40'.IP 

9Fr 9Fr 9Fr 9Fr 

< 0.1 < 0.1 < 0.1 < 50 

4.1 < 0.1 < 0.1 1900 

8.7 < 0.1 < 0.1 1800 

15 < 0.1 < 0.1 3200 

5.6 < 0.1 < 0.1 520 

290 < 56 < 54 610 

05-0c:t-95 



ANALYTE 

ORGANICS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

m'p-XYLENE 

o XYLENE 

CJTIIER 

TOT AL PETROLEUM HYDROCARBONS 

Notes: 

< = Less than detection limit. 

NA = Not analyzed 

43JFSR.WKI 

TP- 16 
TSJ1609F 

9 FT 

< 0.5 

< 0.5 

< 0.5 

10 

13 

<55 

TP- 17 

TABIB 6.9-6 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 431- HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP- 17 TP- 18 TP-tl> TP- 20 TP-22 TP- 23 

TSJ17119P 1'Sll710F TSJ1809F TSJ1J>09F TSJ2009F TSJ2209P TSJ2309P 
9FT lOFT 9F[ 9FT 9FT 9FT 9FT 

< 0.1 < 0.2 < 0.1 < 0.1 < 0.3 < 68 < 14 

< 0.1 31 < 0.1 < 0.1 77 < 68 < 14 

< 0.1 83 < 0.1 < 0.1 490 <68 360 

1.0 110 0.9 < 0.1 970 1700 310 

0.8 43 < 0.1 < 0.1 190 650 460 

< 53 < 54 < 5S <54 < 55 110 280 

PAGE20F2 

TP- :U Tl'- 25 TP- 26 TP-,-27 

'l'SJ2409P TSJ2509P TSJ.2609P TSJ2709F 

9FT 9FT 9FT 9FT 

< 0.1 <130 < 55 < 0.6 

< 0.1 < 130 < 55 7.2 

< 0.1 2400 450 < 0.6 

< 0.1 6400 820 73 

< 0.1 3300 < 55 7.1 

< 54 3100 < 54 < 55 

OO'-Oct-95 



ANALYTE 

ORGANICS (ug/g) 

ACE1DNE 

DI-N-BUTYLPH1HAIATE 

1RICHLOROFLUOROME1HANE 

XYLENES 

01HER (ug/g) 

1DTALORGANIC CARBON 

1DTAL PE1ROLEUM HYDROCARBONS 

Notes: 

< = Less than detection limit. 

43JSOSUM.WKI 

TABLE6.9-7 
ORGANIC ANALYTES IN SUBSURFACE SOIL 

SA 43J - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSI 
XJM-93-0lX XJM-93-02X XJM-93-02X XJM-93-02X XJM-93-03X 

10Ff DUP 10Ff 5Ff 10Ff 15Ff 

< 0.017 < 0.017 0.062 < 0.017 < 0.017 

0.14 0.13 < 0.1 0.12 < 0.061 

< 0.006 < 0.006 0.008 < 0.006 < 0.006 

< 0.002 < 0.002 < 0.002 < 0.002 < 0.002 

495 649 1050 < 360 3370 

< 28.5 < 28.8 220 < 28.5 < 28.5 

SI 
431-92-0lX 

5Ff 

< 0.017 

< 0.1 

< 0.006 

0.022 

NA 

1770 

os-oa-95 



TABLE 6.9-8 
INORGANIC ANALYTES IN SUBSURFACE SOIL 

SA 43J - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSI 
ANALYTE BACKGROUND XJM-93-0lX XJM-93-02X XJM-93-02X XJM-93-02X 

INORGANICS (uv.11?) lOFr DUP 10 FT SFf 10Fr 

ALUMINUM 15000.0 9680 6060 13900 5180 

ARSENIC 21.0 15 15 28 13 

BARIUM 42.5 34 15.3 49 16.3 

CADMIUM 2.0 < 0.7 1.1 < 0.7 < 0.7 

CALCIUM 1400.0 1330 1350 1120 948 

CHROMIUM 31.0 18.3 21.6 55.4 19.6 

COBALT NA 6.67 7.73 12 8.08 

COPPER 8.39 12.3 16.8 20.6 14.2 

IRON 15000.0 15300 18300 25700 16700 

LEAD 36.9 6.9 12 11 9.8 

MAGNESIUM 5600.0 3400 3480 8220 2750 

MANGANESE 300.0 276 494 425 532 

NICKEL 14.0 22.5 30 43 27.7 

POTASSIUM 1700.0 1460 481 2940 506 

SODIUM 131.0 362 354 422 311 

VANADIUM 28.7 13.6 8.36 31.4 7.96 

ZINC 35.3 37 38.9 523 36 

Notes: 
< = Less than detection limit. 
Shaded values exceed background limit. 

43JSISUM.wkl 

SI 
XJM-,.93-,,-03X 43J-92-01X 

15Fr SFT 
9220 NA 

17 NA 

32.4 NA 

< 0.7 NA 

8940 NA 

19.8 NA 

8.68 NA 

13.3 NA 

17400 NA 

6.5 10.9 

4590 NA 

322 NA 

29.7 NA 

1410 NA 

431 NA 

13.7 NA 

42 NA 

05-Oa-95 



t1-... a; • 
• , . < ~ 

-·;:.--:-;;. ~-.~-:•.%•-:_. 

PALMl:TALS 
Alllmimlm 6810 NA NA NA 
Antimony 3.03 NA NA NA 
Ana,jc 10.5 NA NA NA 
Barium 39.6 NA NA NA 
Colc:ium 14700 NA NA NA 
CbNllllium 14.7 NA NA NA 
<:oboll 2' NA NA NA 
C<>pp<r 8.09 NA NA NA 
Iron 9100 NA NA NA 
I.ad 4.2' NA NA NA 
M..,.;um 3480 NA NA NA 
~ 291 NA NA NA 
Nickel 34.3 NA NA NA 
P..-ium 2370 NA NA NA 
Sodium 10800 NA NA NA 
Vanadium II NA NA NA 

21.1 NA NA NA 
PAL SEMIVOLATIIZ OllCANJC:S 
1,2~ NA NA NA NA 
I.~ NA NA NA NA < 
2.~ NA NA NA NA < 
2~ NA NA NA NA 
2~/ 2........i NA NA NA NA < 
4-<llcillhylpbellol / ~ NA NA NA NA < 
Bil(l~Pldballlbo NA NA NA NA < 

oplt1halma NA NA NA NA 
~ NA NA NA NA < 

NA NA NA NA < 
NA NA NA NA 
NA NA NA NA < 
NA NA NA NA < 
NA NA NA NA 
NA NA NA NA < 

(om, NA NA NA NA < 
~ NA NA NA NA 
M~ Ciloride NA NA NA NA < 
Toliaene NA NA NA NA 
PALWA.nR. lJA.UTY PAJlAMETEltS 
Alblinily NA NA NA NA 
Nitme, NilnlHlon Specific NA NA NA NA 
Ni1rogen By Kjeldahl Mothod NA NA NA NA 
Toll! Diuolwd Solido NA NA NA NA 
To<alH"""- NA NA NA NA 

o<al Solido NA NA NA NA 

C:IFDSITABL\43J_CGW.WK1 

TABLE,.9-, 
ANALYTES IN GROUNDWATER 

SA 43 l - BISIORIC GAS STATION l 

SITE INVES11GATION REPORT 
FORT DEVENS, MA 

NA < 
NA < 
NA 
NA 

3.9 NA 
0.52 NA 
too NA 
200 NA 
0.5 NA < 

50 NA . < 
9000 NA 

50 NA < 
50 NA < 

200 NA 
60 NA < 
50 NA < 

1.7 
1.7 
9.5 
40 
5.7 
13 
90 

200 
u 

50 
9000 

50 
1000 
200 
60 
50 

3000 NA 4000 
200 NA < 200 

6000 NA 1IOOO 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA 320000 
NA NA NA 

1700000 NA 3000000 

9000 

m F 
3.03 F< 

".}31"'-~. :F 
11.1 F 

! -~1@( jJ$F 
6.02 F< 
2' F< 

NA < 
NA < 
NA < 
NA 
NA 
NA 
NA 
NA 
NA 

NA < 
NA 
NA < 
NA < 
NA 
NA < 
NA 
NA 
NA < 
NA 

NA 
NA < 
NA 
NA 
NA 
NA 

.. 
F< 
F< 8. 
F >)}_·.-_· 

3.2$ F 2. 

~- ,}F t;::} /f .. ,.~F 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0.52 < NA NA 
100 < NA NA 
400 NA NA 
2.2 < NA NA 

50 < NA NA 
3000 NA NA 

50 NA NA 
1000 NA NA 

10 NA NA 
60 < NA NA 
50 < NA NA 

3000 NA NA 
200 < NA NA 
900 NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA 
NA NA 
NA NA 

1730000 NA 

N 

10/24/95 02:40 PM 



C2lloride 
~ 
SUifide 

PALMJ:TALS 
Aluminum 
Anlimcny 
Anemic 
Barium 
Cak:ium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
~ 
~ 
N"ICbl 
Polallium 
Socium 
Vamoium 

PAL S!MIVOUTIU ORGANICS 
1,2-<licllloroblml 

·-~ 2,4-dimoehn,bmci 
2-mothylnapldhal 

-methylpbmol I 2-cnool 
~/4<relol 
Bil (2~ l'blbolOflO 
Nophlhalme 
~ 

PAL vou.nu: ORGANICS 
1,l~(cilAnd Trms bomon) 

Alblinity 
Nilritlo, N-..on Sp«:ilic 
Nilrcpn By Kjeldahl Medlocl 
Tollll OiNo1wd Solidi 
TollllH--. 

ollll Solidl 

C:IFDSITABL\43J_ COW.WK 1 

TABLE'-9-9 
ANALYTES IN GROUNDWATER 

SA 4.l I - MSTORIC GAS STATION I 

REMEDIAL INVESTIGATION REPORT 
FORT DEVENS, MA 

6870 ~ ·~ : < 141 i~· < 141 
3.03 3.03 < 3.03 3.03 < 3.03 

10.5 r,tIS'.t ,, <·,:~¥\:.. 'id:1" "J~i .. 

.::~ r ··- :~ ;: ··~6~-~o-:92··}: ·• :._:_ .. _._k_:_)_,_:_ .. -~.•.' ;.J6
2
_J02' 

u .1 fh i. J~l < • .,.,, .. 
2!1< 1' < 2!I 1' 1' 

8.09 ,:,.~=<,,_ -' • ®& < 1.09 • ··•t 1.09 
9100 , ,1@ .tac·: ....... •• 1820 
4.2!1 ' <,,. ¥ -~i 2·· •· •··· 
'480 l \:i-, \:1~i~ ••· •••• '<ti. 

291 
- •:-.··. 

34. 

ii):} ... , .. 
II ;f : < II 

21.1 F .!jj < 21.1 

< 1.7 NA 2.1 NA 2.5 
< 1.7 NA < 1.7 NA < 1.7 < 
< 5.1 NA < 5.1 NA < 5.8 < 

44 NA 13 NA 13 
< 3.9 NA < 3.9 NA < 3.9 < 

1.2 NA < 0.52 NA < 0.52 < 
6.9 NA < 100 NA < 4.8 < 
100 NA 60 NA 70 

< 0--' NA < 0--' NA < 0.5 < 

< 10 NA < 2 NA < 10 
2000 NA 500 NA 1000 

< 300 NA < 2 NA < 10 
< 10 NA < 60 NA < 300 < 

50 NA 50 NA 70 
< 10 NA < 3 NA < 10 < 
< 10 NA < 2 NA < 10 

2000 NA 300 NA 1000 
< 60 NA < 10 NA < 60 < 

1000 NA 200 NA 500 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

340000 NA NA NA 450000 
NA NA NA NA NA 

700000 NA 1080000 NA 14000000 

00 18 

NA 
NA 
NA 

440000 D 
NA 
12000000 D 

NA 
NA 
NA 

.~ .:: ;_: 
11,L . "F ·,::· .. :.lits:\/\' 
27.3 F 22.9 
)t~ F ) ):~';" ) 
6.02 F < 6.02 
25 F< 1' 

8.09 F < 8.09 
4280 F 4820 
1.26 F < 1.26 

•• 1£f7 ~ i;: \~::tj 
.3 F < 34,3 
;) ❖, F 2040 

.:F :iJT~ ::::iI 
I F< II DF 

21.1 F 2Ll DF 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

< 1.7 < 
< 1.7 < 
< 5.8 < 
< 1.7 < 

3.9 < 
< 0.52 < 
< 4.8 

< 

< 0--' < 
< 0.84 < 

0.5 
< 13 < 
< 0.5 < 
< 0.58 
< 0.5 < 
< 0.5 < 
< 2.3 < 
< 0.5 < 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

638000 411000 

< 80 < 

10/24/95 02:40 PM 



Chloride 
Phosphate 
SU]fi,111 

PAL METALS 
Aluminum 
Antimony ,.,__, 
Barium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnmium 
Manganese 

ictel 

1,2-<lic:blorob<mz 
1,-Micblorobenzon 
2,4-dimethylpbmol 
2-methylnapbtbal 
:i--diylphmol / 2...-..ol 
4-mathytphm,ol/4-awol 
Bis (2-dbylhexyl) Ph1balalll 

ophlhalene 
Phmlnlhnme 

Solidl 

C:IFDSITABL\43J_CGW.WKI 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

TABLEU-9 
ANALYTES IN GROUNDWATER 

SA 43 l - HISTORIC GAS STATION I 

REMEDIAL INVESTIGATION REPORT 
FORT DEVENS, MA 

< 1.7 NA 
< 1.7 NA < 
< 5.8 NA < 
< 1.7 NA < 
< 3.9 NA < 
< 0.52 NA < 
< 4.8 NA < 
< 0.5 NA < 
< 0.5 NA < 

< 0.5 NA < 
< 0.84 NA < 
< 0.5 NA < 
< 13 NA < 
< 0.5 NA 
< 0.58 NA < 

0.5 NA < 
< 0.5 NA < 
< 2.3 NA < 

0.5 NA < 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

770000 NA 

< < 

3 

2.6 I.ID NA NA NA 7.7 
1.7 < 1.7 D NA NA NA < 1.7 
5.8 < 5.1D NA NA NA < 5.8 
1.7 < 1.7D NA NA NA 2.9 
3.9 < 3.9 D NA NA NA < 3.9 

0.52 < 0.52 D NA NA NA < 0.52 
4.1 8.4 D NA NA NA < 4.8 
0.5 4.1 D NA NA NA 13 
0.5 < 0.5 D NA NA NA < 0.5 

0.5 < 0.5 D NA NA NA 2 
0.84 ID NA NA NA 90 
0.5 < 0.5 D NA NA NA < 2 
13 < 13 D NA NA NA < 60 

6.3 13 D NA NA NA 20 
0.51 < 0.58 D NA NA NA < 3 
0.5 < 0.5 D NA NA NA < 2 
0.5 < 0.5 D NA NA NA 100 
2.3 < 2.3 D NA NA NA < 10 
0.5 5.3 D NA NA NA 30 

NA 203000 D NA NA NA NA 
NA 630 D NA NA NA NA 
NA 629D NA NA NA NA 
NA NA NA NA NA 240000 
NA 192000 D NA NA NA NA 

73000 110000 D NA NA NA 670000 

80 < < 
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CiJoride 
Phcopbole 
SUllille 
PALM.ITAU 
Aluminum 
Antimony 
Anenic 
Barium 
Calcium 
Cllromium 
Cobell 
Copper 
Iron 
Lead 
Magneoi,,m 
M....
Nic:bl 
Polmlium 
Sodium 
Vmodilim 

PAL SDOVOt.UIU ORGANICS 
1,2~ 
1,4-clic:blorobmz 
2,~ 
2~ 
2~/2-<nl<ll 
~/4-<nlOI 
Bil (2~ Phtbalale 
Nophlbalono 
Pbenanllnno 
PAL VOU.111.1: ORGANICS 
1,l~(cio And T,- bamon) 

-Telracblaride 
Clllorofcnn 
Elhyll,onz,o,,,o 
Ml!lhyleoo Cdoride 
Toblne 

PAL WA.TEil U.AUIY PAllAMl:RRS 
Alkalinity 
Nilrile, NilralH>on Specilic 
Ni1ropa By Kjeldabl Motbocl 

olal OiAoMd Solida 
ocalH.-

Tolal Sdida 

C:IFDSITABL\43J_CCJW.WK1 

TABLEU-9 
ANAL\'TES IN GROUNDWATER 

SAG J - BISl'ORIC GAS STATION J 

REMEDIAL INVES11GA110N REPORT 
FORT DEVENS, MA 

764 < 5260 < 141 F < 41 < 141 
3.03 3.03 2.86 F < 3.03 < 3.03 

1}:J /' fi •. ;ii: 1 ;:i t •·~-~ i;1 iil ,.i .:~ ,: , , }:: ' /,?~ 

< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 

< 

6.02 < 6.02 F 13.5 < 6.02 F < 
25 2' F< 2' < 2' F < 2' < 2' 

1.09 < 1.09 F :.;.:.;.:., :t)fl < 1.09 F < 1.09 < 1.09 
1360 ~ -6 F rn: '• • 1-QliiiQ 414 F 4690 '370 
2.39 4.12 F :::: : ::: :r,i < 1.26 F 1.84 1.41 

•lia\iil • 1<11 :::; I' ::::}Ml: : 1IIB L ,:4~ ~kl1.t~'. 

1.7 
1.7 
5.8 
1.7 
3.9 

0.52 
u 
0.5 
0.5 

5 
IOO 

5 
100 
200 

6 
20 

,00 
20 

600 

NA 
NA 
NA 
NA 
NA 

42000 

34.3 F < 34.3 < 34.3 F < 34.3 < 34.3 
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ANALYTE 

ORGANICS (ug/kg) 
TOLUENE 

ETHYLBENZENE 

m/p-XYLENE" 

o-XYLENE" 

XYLENE (TOTAL) .. 

OTHER (ms!lk2) 

TABLE 6.9-10 
HUMAN HEALTH PRE EVALUATION OF SUBSURFACE SOIL 

SA 431 - lilSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

DETECTED REGION ID 
FREQUENCY CONCENTRATION fal COMMERClAU 

OF MAXIMUM IINDUSTRIAL 

MCP 

S-2 
DETECTION 

AVERAGE I 
CONCENTRATION STANDARD 

9(26 2655.5 17000 200000000 90000 

12(26 3821.8 16000 100000000 80000 

18(25 6269.1 30000 1000000000 800000 

15/25 3696.6 18000 1000000000 800000 

• 1/1 - 0.022 1000000000 800000 

TOTALPETROLEUM HYDROCARBONS pns 758.3 3100 1680 2500 

Notes: 

MAXiMUM 
EXCEEDS 

GUIDELINE 

CONCENTRATION 7 

NO 

NO 

NO 

NO 

NO 

YES 

[a) Subsurface soil(3 to 15 feet) based on field analyticalsamplesTP-01 through TP-10 from 1992, TP-11 through TP-18 from 1993,and soil boring43J-92-01X. 

ug/lcg = micrograms per kilogram 

mg/kg = milligrams per kilogram 

- = not applicable 

MCP = Massachusetts Contingency Plan 

Shaded compounds exceed standard or guideline. 

• = analyte from field screening samples . 

.. = analyte from laboratory analytical samples. 

43ffiHSUB.WKI 05-0ct-95 



TABLE 6.9-11 
HUMAN HEALTII PRE -EVALUATION OF GROUNDWATER 

SA 43J - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

l_.2- DlCHLOROBENZENE 6(18 4.55 8.1 NA 
2-MElHYINAPHfHALENE 18 3231 100 NA 
\i~~if :❖ '.,. -~/~} . ' ···-. 

9W>~.c:?fW™, YJ,..i J . ,. 
~ -.. ~w •. ,,.. .w~~-,. .,~:-.-.. -.· .. 
NAPHTHAI.ENE 13/18 112.1 400 NA 
PHENANTHRENE 1/18 2.2 2.2 NA 

. fqt~)·,"' ··-· 1¥.L.#&M~ i~Tt16@J4'.J~Jj~~----~£:,.?P-":~ t.. • llX! 
XYLENES 14/18 2267 9000 NA 

w 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 

lto:· 
-~ ] 
MAGNESIUM 

18/18 143 541 39.6 
18/18 S9011 97300 14700 
1S/18 44.14 54.8 14.7 
5/18 59.48 89 25 

15/18 42.39 140 8.09 
r-1s ·~ · · · ·- · · · · .1w · w•M,., .... , 

'.J~, : ~ - \:;'.~~ti{ 
18/18 2035'2. 7 25900 3480 

YES 
YES 
YES 

2000 
NA 
100 
NA 

NO 

1300 NO 

,,~fAM.11:;- ;;~ c 

YES NA 'W.«~ ., :l~it{fai¥ i.1~2i\ • "fil.'.iriJ~ t-•'1JP ·'ij9Y\ ::t,~l't:!:t.~ W'.ffil.::t'". ili.t" -'fj )lffeft'.~ :-JffiW>iFf:is// 
NICKEL 
POTASSIUM 

9/18 122.9 308 34.3 
18/18 6913.3 69600 2370 

YES 100 NO 
YES NA 

,~R~W.~:..::,,, 
VANADIUM 
ZINC 

--.. • • .t.§fit~ •• ~ :r :;_ :==~ ft?J ~ )!i:tL:•:A~:1~mt :,-~ ~~;?&~~.:.·~~~~ ·~fL#.t\E ~-. --~~:-~ .;~ ;.~t/·lK-: ~- .vm 

OTIIER 
TOTAUPBTR"Ol.EUMWlDR"OGARBeN~ , 

Notes: 

13/18 
17/18 

39.5 
117.2 

[a) Groundwater based on unfiltered samples from 2446-02 to 2446-04 and XJM-9'3-01X(1 duplicate) lo XJM-93-04X. 

126 
375 

11 
21.1 

(b) Includes the lowest of either the EPA or MA drinking water sundards, or if no federal sundard or guideline is available, the Region Illtap water concentration. 
NA = not available 
µg/L = micrograms per liter 
- = not applicable 
Shaded compoonds exceed standard or guideline. 

43JHHGW Pogo I o!l 

YES 260 NO 
YES 5000 NO 



LEGEND 

2446-01 
P-177FORMER .....b... 

GASOLINE T 
PUMPHOUSE -..: 

FORMER HISTORIC 
GAS STATION UST 

LOCATION 

+~ 

+~ 

+ MONITORING WELL LOCATIONS 

-+- SOIL BORING LOCATIONS 

SCALE IN FEET 

T2446 

TERRAPROBE 
SURVEY AREA 

+ XJM-93-03X 

.,.----.,. 

FIGURE 6.9-1 
EXPLORATION LOCATIONS 

SA 43J SITE INVESTIGATION REPORT 
0 50 100 FORT DEVENS, MA 

L----------------------------ABB Environmental Services, Inc. 
9509018D0) 2 ,4 ,6 



P-177 FORMER 
GASOLINE 

PUMPHOUSE 

FORMER HISTORIC 
GAS STATION UST 

EXCAVATION 

LEGEND 

e TERRAPROBE EXPLORATION 

T2446 

Paved Area 

FORMER LOCATION 
WASTE OIL UST 
EXCAVATION 

FIGURE 6.9-2 
TERRAPROBE POINT LOCATIONS 

SA 43J SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

'-950- 90-19- 0-0-a,-2--5--9----------------------ABB Environmental Services, ll)C. 

SCALE IN FEET 

0 25 50 



LEGEND 

I 

i 
ATEC FIELD SCREENING LOCATIONS 

P-177 FORMER 
GASOLINE 

MPHOUSE 

ATEC LABORATORY SOIL SAMPLE LOCATION 

ATEC LABORATORY WATER SAMPLE LOCATION 

SCALE IN FEET 

T2446 

FIGURE 6.9-3 
ATEC FIELD SCREENING LOCATIONS 
SA 43J SITE INVESTIGATION REPORT 

FORT DEVENS, MA 
'------------------------------ABB Environmental Services, Inc. 
9509018002) 4 

0 20 40 



LEGEND 

P-17 
G 

PU 

FORMER HISTORIC 
GAS STATION UST 

LOCATION 

+ MONITORING WELL LOCATIONS 

.... INFERRED GROUNDWATER FLOW DIRECTION 

I 363.94 I GROUNDWATER ELEVATION DURING NOV. 8, 1993 
._, --· SYNOPTIC WATER-LEVEL ROUND 

T2446 

XJM-93-02X 

1358.681 

2446-04 

2446-03 I 35°-90 I 
I 359.48 I 

' 2446-02 

TERRAPROBE 
SURVEY AREA 

+ XJM-93-03X 

1359.101 

.,.----.,. 

FIGURE 6.9-4 

SCALE IN FEET 
INFERRED GROUNDWATER FLOW DIRECTION MAP 

SA 43J SITE INVESTIGATION REPORT 
0 50 100 FORT DEVENS, MA 

..._---------------------------ABB Environmental Services, Inc. 
9509018DO) ,4 ,6,9 

- -



LEGEND 

• 
TP-05 

LT 

LT 

LT 

LT 

LT 

130 

TP-10 

LT 

LT 

LT 

LT 

LT 

LT 

LT 

LT 

LT 

<55 

TERRAPROBE LOCATION 

Sample ID 

Benzene In ppb 

Toluene In ppb 

Elhylbenzene In ppb 

IWP-Xylene In ppb 

0-Xylene In ppb 

TP-07 

LT 

LT 

LT 

LT 

5300 

370 

TP-07 e 

LT 

LT 

LT 

LT 

LT 

130 

LT LESS THAN DETECTION LIMIT 

NA NOT ANALYZED 

Total Petroleu.m Hydrocarbons In ppm 

SCALE IN FEET 

• TP-02 

T2446 

UST 
EXCAVATION 

• TP-03 

TP-01 

LT 

710 

3300 

20,000 

10,000 

NA 

FIGURE 6.9-5 
FIELD SCREENING RESULTS 

DEPTH AT 4 TO 5 FEET 
SA 43J SITE INVESTIGATION REPORT 

0 20 40 FORT DEVENS, MA 
950 '--90- 19-D-01-l-1 - 4- 5------------------------ABB Environmental Services, Inc. 



LEGEND 

• 
TP-05 

LT 

LT 

LT 

LT 

LT 

130 

TERRAPROBE LOCATION 

Sample ID 

Benzene In ppb 

Toluene In ppb 

TP-07 e 

TP-02 

LT 

17,000 

16,000 

30,000 

18,000 

940 

Elhylbenzene In ppb 

WP-Xylene In ppb 

LT LESS THAN DETECTION LIMIT 

0-Xylene In ppb 

Total Petroleum Hydrocarbons In ppm 

SCALE IN FEET 

• TP-02 

• 
• TP-03 

TP-01 

LT 

no 
570 

2,000 

260 

270 

12446 

TP-06 

LT 

3400 

15,000 

29,000 

11,000 

690 

FIGURE 6.9-6 
FIELD SCREENING RESULTS 

DEPTH AT 9 FEET 
SA 43J SITE INVESTIGATION REPORT 

0 20 40 FORT DEVENS, MA 
950 L-90- 19-D-0-1)-1 --55------------------------ABB Environmental Services, Inc. 



P-177 FORMER 
GASOLINE 

PUMPHOUSE 

FORMER HISTORIC 
GAS STATION UST 

EXCAVATION 

~ TP-14 C 

LT 

1,900 

1,800 

3,200 

LEGEND 

~~ :t: ,- TP-13 

LT 
i- .-T-P--1--'2..,_ 1--L-T--t 

LT LT 

LT LT 
LT LT 

LT 

LT 31 
LT LT 83 
LT 1.1 110 

TP-20 

LT ~ C 

10.0 0.8 43 n.o 
13.0 <53 <54 490 

<55 970 

190 

<55 

Paved Area 

e TERRAPROBE EXPLORATION 

TP-01 

LT 

LT 

LT 

LT 

Sample ID 

Benzene In ppb 

Toluene In ppb 

Ethylbenzene In ppb 

Xylene In ppb 

LT LESS THAN DETECTION LIMIT 

NC NOT COLLECTED 

T2446 

TP-19 

TP-18 LT 

TP-25 LT LT 

LT LT LT 

LT LT LT 

2,400 0.9 LT 

6,400 LT <54 

3,300 55 

• ·18 

r}f:l 
3,100 

TP-23 
TP-24 

TP-27 
LT 

LT 

LT 
LT 

LT 

TP-26 7.2 
360 

LT 

LT 
310 

LT 

7.3 
460 

LT 

7.1 
280 

<54 

<55 
TP-22 

TP-26 
LT 

LT 
LT FORMER LOCATION LT 

WASTE OIL UST LT 
450 EXCAVATION 1,700 
820 

650 
LT 

110 
<54 

LT 

60 

0-xylene In ppb 

TOTAL Petroleum Hydrocarbons ppm 

SCALE IN FEET 

FIGURE 6.9-7 
FIELD ANAL VTICAL RESULTS 

DEPTH AT 9-10 FEET 
SA 43J SITE INVESTIGATION REPORT 

FORT DEVENS, MA 
L-----------------------------ABB Environmental Services, Inc. 
9509018DOa) 2 6,7 

0 25 50 



8-10 

LT 

0.14 

LT 

cu 12.3 

NI 22.5 

Na 362 

2446-01 
P-177 FORMER _.h__ 

GASOLINE T 
PUMPHOUSE :t,: 

I Pb ) 10.9 

LEGEND 

-+
+ 
8-10 

FORMER HISTORIC 
GAS STATION UST 

LOCATION 

5-7 

0 .02 

NA 

1no 
NA 

NC 

SOIL BORING LOCATIONS 

MONITORING WELL LOCATIONS 

SAMPLE DEPTH In FEET 

LT TOTAL VOCs In µgig ---,__L_T_ TOTAL SVOCs In µgig 

LT TPHC In µgig 
~---f 

L T TOC In µgig .__ ... 
I Pb i 10.9 + CONCENTRATION (µgig) 

I ANALYTE 

LT LESS THAN DETECTION LIMIT 

NC NOT COLLECTED 

NA NOT ANALYZED 

SCALE IN FEET 

/ ~ T2479 

i-
10·12 

LT 

0.12 0.13 

LT LT 

LT 649 

DUP 
T2446 5-7 10-12 10-12 

As 28.0 LT LT 

Ba 49.0 LT LT 

Cr 55.4 LT LT 

cu 20.6 14.2 16.8 

Fe 25,700 16,700 18,300 

Mg 8220 LT LT 

Mn 425 532 494 

NI 43.0 27.7 36.0 

K 2940 LT LT 

Na 422 311 354 

V 31.4 LT LT 

Zn 52.3 36.0 38.9 

XJM-93-03X 

TERRAPROBE 15-17 Cu 13.3 

SURVEY AREA LT Fe 17,400 

LT Mn 322 

LT NI 29.7 

3370 Na 431 

Zn 42.0 

.,,---.,. 

FIGURE 6.9-8 
ANAL YTES IN SOIL 

SA 43J SITE INVESTIGATION REPORT 
0 50 100 FORT DEVENS, MA 

'------ ---------------- ----- ---ABB Environmental Services, Inc. 
950901800) 2 ,4 ,6 ,0 



Round 3 

FORMER HISTORIC 
GAS STATION UST 

LOCATION 

LT 

LT 

LT 

638,000 

DUP 

LT 

LT 

LT 

411,000 

Round 3, Round 4 

2,070 850.0 

73 26.6 

3,350 

Round 4 

LT 

LT 

LT 

no,ooo 

Round 3 

6,970 

502.2 

LT 

670,000 

Round 3 

1,052.8 

73.0 
,ooo ATEC 

'---- 781 

Round 3 

18 200 

250 

3.0 

+2446-04 Round 3 
DUP 

7,970 

280 

55,000 

1,080,000 

1,630,000 

-.c..:....:....==- '---1 +. XJM-93-03X 

l Round 3 Round 4 

2,120 444.0 

LT 39.4 
Round 4 1,030 LT 

21,200 42,000 340,000 

358.2 

Round 4 
Round 4 DUP 

2,570 2,408 

85.5 125.6 

670 LT 

14,000,000 12,000,00 

9,000 

1,700 

21,000 
6,270 

~ ,,roo,= 

+ 

9,000 

3,000,000 

LEGEND 

+ MONITORING WELL LOCATIONS 

TOTAL voes In µg/L 

TOTAL SVOCs In µg/L 

TPHC In µg/L 

TSS In µg/L • 

LT LE~S THAN DETECTION LIMI~ 

NS NOT SAMPLED 

DUP DUPLICATE SAMPLE TAKEN 

SCALE IN FEET 

,. ____ .,. 
.,. 

FIGURE 6.9-9 
ANAL YTES IN GROUNDWATER 

SA 43J SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

L...:o _____ ....:so=------~10:..:0=------- ---------- ABB Environmental Services, Inc. 
950901800) .4 ,6 ,8 



/ Round 3 
FIitered 

Round 3 
Unllltered 

UP DUP Al 17,300 
11 ,800 7,740 53,500 58,200 As 42.1 
12.9 LT 5120 5720 Ba 119 
61 .8 44.4 11 700 13 700 64 300 

57,100 54,500 22400 22 700 35.4 
25.1 16.0 12.4 LT 29.1 
10.3 17.2 

16,600 10,200 
7,230 5940 
15.100 13,200 
21,800 20,800 

10.4 7.81 
21.3 20.3 

Zn 45.2 28.3 

Round4 

Round 4 
Unfiltered DUP 
Al 65,600 95,100 
As 26.9 6 .34 
Ba 332 24.8 
Ca 89 500 424 
Co 69.1 89 
Cr 118 178 
Cu 107 140 

13400 191 000 
13.600 18 400 
43,800 57700 
7,070 7,680 
230 308 

60,000 62 500 
63.8 55.2 
86.1 126 

33,600 
Fe 19 200 

10,600 
22.8 
63.5 

45,100 
29.5 
17.7 

28,900 

8.66 
24900 
2460 
7.650 
7,910 
28,300 

5.1 
12.2 

Zn 24.0 

Round 4 
FIiier•~ 

Unflttered 
P-177 FORMER $46-01 

Al 14,200 
As 14 GASOLINE 

272 375 
Round 4 
FIitered DUP 

Ba 
Ca 
Cr 
Cu 

Mn 
NI 
Na 
Pb 
V 
Zn 

Round 3 
FIitered 

Na 23,500 

Round 3 
Unfiltered 

As 36.4 
Ba 46.9 
Ca 44800 

16 000 
Mn 3,090 
K 10,600 

Na 31,800 

LEGEND 

74.5 
53900 

33.8 
22.1 

20 500 
5,060 
15,700 

r{i-890 
42.8 

16,800 
20.1 
18.2 
62.7 

Round 4 
Unfiltered 
Al 150 
As 11 .1 
Ba 541 
Ca 60 900 
Cu 8.43 

25,200 
Mn 2,490 
NI 42.4 
K 4,250 

Na 179,000 

PUMPHOUSE 

+ MONITORING WELL LOCATIONS 

Al I 3610 I- CONCENTRATION (µg/L) 

'----- ANAL YTE (ABOVE BACKGROUND) 

DUP • DUPLICATE SAMPLE TAKEN 

SCALE IN FEET 

Round 3 
Unflllered 

Al 24,600 
71.9 
144 

57100 
44.5 
38.5 

44.2 
Ca 51 100 
Fe 15,600 
Pb 8.57 
M 9.6~0 
Mn 15 300 
Na 34 200 
Zn 40.5 

17.1 16.5 
54000 XJM-93-02X 

35,500 

14900 13 700 
4 780 

LT 

... Sb LT 4.73 DUP 

-'1,-2446-04 
As 56.7 60.8 

Al 25,100 29,200 

Ca 49,800 51 600 
As 90.8 91 
Ba 

Fe LT 9.260 
165 193 

Ca 58 900 
~446-03 Ma 9,720 10,400 

62100 

Mn 5520 5520 
Cr 49.5 54.8. 
Cu 

K LT 2,400 
38.3 41 .5 -

Na 52400 53200 
Fe 52.100 56.700 

Zn 38.0 39.4 
Pb 30.6 30.5 
Ma 19,700 20.600 

59600 

Round3 _ __ _ 
FIii d Round 3 

.,. OUP Unfiltered 

~ ... XJM-93-03X Mn 6,470 6,860 

RAPROBE TEA 
SURV EYAREA J 

Roun 3 Round 4 
Unllltered Unllltered 
Al 44,400 
As 33.5 

Ba 45.6 
Ca 66300 

B.a 199.0 
Ca 55,800 

K 3.450 
18 800 

Cr 76.4 
Co 62.3 

922 

Mn 3,060 
Na 78,500 
Zn 24.3 

Round 3 
FIitered 

Sb 3.04 
Ba 52.2 

n Na 

Round 4 
FIitered 

.,. 
38.6 

51 000 
17 000 
9 270 

Mn 20 700 
Na 32400 
Pb 4.n 

Round 4 
FIitered 

Ca 62 .. 400 
15 300 

Mn 2.580 
K 4 680 

Na 66,900 

Round 4 
Unllltered 

As 20.0 
Ba 58.0 

59900 
11 .5 

10 000 
3 520 
16.200 
2750 

64600 
5.97 

NI 70.9 
K 8 470 

Na 54600 
V 43.3 
Zn 94.4 

Round 4 
Unllllered 
Al 8,480 
As 61 .7 
Ba 63.0 
Ca 54000 
Cr 15.2 
Cu 20.8 

31 600 
23 .. 5 

13,100 
9900 
3 630 

45 000 
117 

Round4 
FIitered 

As 65.1 
Ca 53 500 
Fe 18,100 
M 11 000 
Mn 8,580 
K 2380 

Na 48.700 

n.3 
10 200 
56400 

48.3 
135 

FIGURE 6.9-10 
INORGANICS ANALYTES IN GROUNDWATER 

SA 43J SITE INVESTIGATION REPORT 
o so 1oo FORT DEVENS, MA 

=950::::90::1::8D:::U::-l --,4:;-;:;,6:--:,7~-----..:..:.:=----------- --------ABB Environmental Services, Inc. 



SECTION 6 

6.10 STUDY AREA 43K 

6.10.1 Study Area Background and Conditions 

The structures of the historic gas station at SA 43K consisted of a pump island 
and a small gasoline pumphouse. This gas station was a Type A station which 
had one 5,000 gallon (or possibly 5,140 gallon) UST located between the gasoline 
pumphouse and pump island. The station was used during World War II as a 
vehicle motor pool to support military operations. The motor pool operations 
were discontinued during the late 1940s or early 1950s. No records were available 
on the decommissioning of this motor pool or the removal of the associated UST. 
SA 43K is located approximately 1,500 feet west of SA 431 on an access road off 
Patton Road. The area around the reported location of SA 43K is presently a 
recreational vehicle storage yard and maintenance facility for Fort Devens 
Directorate of Logistics. The pumphouse associated with the historic gas station 
(Building T-2514) appears to still be present at the site. The yard and 
maintenance facility is paved and surrounded by a chain-linked fence with a 
locked gate located on the northeast side of the yard (Figure 6.10-1). 

6.10.2 Study Area Investigation Program Summary 

A field investigation was conducted at SA 43K to determine if any abandoned 
UST(s) were present at the site, and if any residual contamination was present in 
the subsurface soil. The program consisted of a surficial geophysical survey, 
subsurface soil sampling using ABB-ES' TerraProbe unit, field analysis of the 
subsurface soil samples, and one soil boring to collect subsurface soil samples for 
laboratory analysis. 

The geophysical survey at SA 43K consisted of a metal detector and GPR survey 
(Figure 6.10-2). 

Ten TerraProbe points were advanced to the water table and a single subsurface 
soil sample was collected from each point. All of the subsurface soil samples 
collected with the TerraProbe unit were analyzed in the field for BTEX 
compounds and TPHC (see Figure 6.10-2). 

One soil boring ( 43K-92-01X) was drilled to the water table and a single soil 
sample was collected to confirm the field screening results. This soil sample was 

ABB Environmental Services, Inc. 

W0099521.M80 7053-15 
6-73 



SECTION 6 

collected from the water table ( 5 feet) and was analyzed in the laboratory for 
VOes, TPHe, and lead (see Figure 6.10-2). 

6.10.3 Field Investigation Results and Observations 

The soil below SA 43K consists of a sandy silt with gravel. Groundwater was 
encountered at 5 feet bgs. Bedrock was not encountered in this boring. 

The results of the geophysical survey at SA 43K indicated that one abandoned 
UST was present at the site (see Figure 6.10-2). The results of the geophysical 
surveys are presented in Appendix L. 

The abandoned UST was added to the installation's UST removal program and 
on September 3, 1992 ATEe removed a 5,000 gallon UST from SA 43K. At the 
time of the removal, the tank was full of gasoline and water (ATEe, 1992j). The 
UST was half submerged in the groundwater, which was observed at 
approximately 5 feet in the excavation. Visually contaminated soil and 
groundwater were observed at and above the water in the excavation. ATEe 
performed field screening on eight soil samples (SS-1 through SS-8) collected 
from the excavation at 5 to 6 feet bgs (Figure 6.10-3). voe concentrations 
(measured by PID in soil headspace) ranged from 0.5 to 190 ppm, and TPHe 
levels, measured on a NDIR, were from 22.1 to 88.7 ppm (ATEe, 1992j). Based 
on these results, ATEe removed more soil from the excavation and collected four 
additional soil samples (LRS-1 through LRS-4 ). voes ranged from 1 to 4 ppm in 
the soil headspace and TPHe concentrations (measured in the laboratory) ranged 
from 15 ppm to 58 ppm. The 58 ppm of TPHe was found in the southeast corner 
of the excavation. No voes were detected in the one soil sample (LRS-3) 
analyzed in the laboratory for voes. One groundwater sample (LWS-1) was 
collected from the excavation and analyzed in the laboratory for TPHe only (see 
Figure 6.10-3). A concentration of 22 mg/L of TPHe was detected in LWS-1 
(Table 6.10-1). Due to these results, ATEe lined the southeast comer of the 
excavation with polyethylene sheeting and backfilled the entire excavation with 
clean fill. Based on the results of the A TEe field screening, this UST removal 
was classified as a successful UST removal and no further soil removal or 
remediation was conducted. 

To determine whether contamination had migrated laterally along the water table, 
soil samples were collected at ten TerraProbe points around the excavation at 

ABB Environmental Services, Inc. 

W0099521.M80 7053-15 
6-74 



SECTION 6 

SA 43K (see Figure 6.10-2). The results of the field analyses indicated that no 
BTEX or TPHC was present in the subsurface soil samples around the excavation 
(Table 6.10-2; Figure 6.10-4). 

One soil boring ( 43K-92-01X) was drilled to the water table to confirm the field 
screening results. No VOCs or TPHC were detected in the sample collected from 
the water table, and lead was present below established Fart Devens background 
concentrations (Table 6.10-3; Figure 6.10-5). 

6.10.4 Preliminary Human Health Risk Evaluation 

A 5,000-gallon UST was discovered by ABB-ES and removed by ATEC during the 
SI field program. It should be noted that groundwater was encountered at 6 feet 
bgs. Prior to backfilling, ATEC collected 8 soil samples from the excavation walls 
which were screened for TPHC by the NDIR method. TPHC levels ranged from 
22 ppm to a maximum value of 89 ppm in the tank wall samples. Laboratory 
results of confirmatory soil samples showed concentrations of TPHC ranging from 
15 ppm to 58 ppm. The excavation was backfilled by ATEC and ABB-ES 
conducted follow-up SI activity. 

Field analysis of 11 TerraProbe soil samples immediately below the water table 
revealed no measurable concentrations of BTEX to a depth of 9-feet. TPHC was 
not detected above the method detection limit in any of 8 samples analyzed. A 
soil sample from a confirmatory boring 43K-92-01X showed no evidence of 
residual TPHC contamination at 5 feet bgs. 

These results indicate that little residual contamination exists at SA 43K in the 
saturated zone from petroleum products. Comparing all the results against 
available risk-based commercial/industrial concentration values indicates that 
there should be no significant risk to public health from soil contamination at 
SA43K. 

6.10.5 Conclusions and Recommendations 

Based on the results of the field and laboratory analysis conducted by ATEC and 
ABB-ES, it appears that the contamination detected during the UST removal at 
SA 43K was removed by A TEC during the remediation phase of the UST 
removal. No further action is recommended for this historic gas station. 
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TABLE 6.10-1 
ATEC/ABB-ES FIELD SCREENING RESULTS 

SA 43K - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

S:AMPLE'·NO .. :; FIELP SCRl,SENlNG LAB.ORAT@B.:Y 
PID. NDIR voe 

(1>.1>m) .. ,{-ppm) (nnm) 
SS-1 5.0 88.7 NIA 
SS-2 30.0 36.2 NIA 
SS-3 0.5 44.7 NIA 
SS-4 5.0 22.1 NIA 
ss-5 50.0 26.9 NIA 
SS-6 190.0 32.5 NIA 
SS-7 60.0 43.4 NIA 
SS-8 50.0 22.2 NIA 

LRS-1 1.0 NIA NIA 
LRS-2 1.3 NIA NIA 
LRS-3 4.0 NIA ND 
LRS-4 1.1 NIA NIA 
LWS-1 NIA NIA NIA 

NOTES: 
SS = A1EC FIELD SCREENING SOIL SAMPLE 
LRS = POST-REMEDIATION LABORATORY SOIL SAMPLE 
LWS = A1ECLABORATORYWA1ERSAMPLE(FROM1HEEXCAVATION) 
ppm= PARTS PER MIUJON 
ND= Non-detect 
NIA = Not applicable 

ATECI.WKl 

TJ.fH.C-
(nnm:) 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
ND 
58 
15 
18 
22 

l 

23-0Cl-95 



s.A,MPt~lP $.fl...# MEDIUM .srmm 

43TSK01XX601XF 43K SOIL 1P-01 

43TSK02XX901XF 43K SOIL 1P-02 

43TSK03XX901XF 43K SOIL 1P-03 

43TSK04XX901XF 43K SOIL 1P-04 

43TSK05XX601XF 43K SOIL 1P-05 

43TSK06XX901XF 43K SOIL 1P-06 

43TSK07XX901XF 43K SOIL 1P-07 

43TSK08XX601XF 43K SOIL 1P-08 

43TSK08XX901XF 43K SOIL 1P-08 

43TSK09XX901XF 43K SOIL 1P-09 

43TSK10XX901XF 43K SOIL 1P-10 

NOTES: 

• = ND denotes a non detect or concentration below 5 ppb 

** = ND denotes a non detect or concentration below 10 ppb 

*** = Detection of Noncalibrated Petroleum Hydrocarbon Peaks 

# = Study Area 

NR = Not requested 

HGS43K.WKI 

TABLE 6.10-2 
FIELD SCREENING RESULTS 

HISTORIC GAS STATION-SITE K 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TOTAL 
DEPTII TPH ~ BEN• TOL• 
.{fe~t) . PP~., , .... p,pb. ppb ppb. 

6 NR 0 ND ND 

9 < 55 0 ND ND 

9 < 55 0 ND ND 

9 < 55 0 ND ND 

6 NR 0 ND ND 

9 < 55 0 ND ND 

9 < 55 0 ND ND 

6 NR 0 ND ND 

9 < 55 0 ND ND 

9 < 55 0 ND ND 

9 < 55 0 ND ND 

MiP 
E-»~~• XYl;*"* 0-XYL• 

PW Pl>b ppf; C-0:MME.NTS-
-.. . \ ... , ... . • .>JJ •• " .,, •• 

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 *** PHC's Detected 

ND ND ND 

23-0tt-95 



TABLE 6.10-3 
INORGANIC AND ORGANIC COMPOUNDS IN SOIL 

SA 43K - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

BACK .- .8.0RlNO.. .. .4?lti 9i-otx . 
~~ym •- -Q~Q!J,N_Q 

ORGANICS (ug/g) 
ACEIONE 

INORGANICS (ug/g) 
lEAD 

OTIIER (ug/g) 
TOTAL ORGANIC CARBON 

TOTAL PETROLEUM HYDROCARBONS 

NOTES: 

TABLEUSTSDETECIEDANALYTESONLY

SEE PROJECT ANALYTE UST FOR SUMMARY 

<=LESS 1HAND)?:TECilONUMITSHOWN 

NA= NOT ANALYZED 

SA43KK.WKI 

48.4 

:.)}~rm .... $ 

0.031 

11.4 

NA 

< 27.9 

23-0<i-9S 
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6.11 STUDY AREA 43L 

6.11.1 Study Area Background and Conditions 

SA 43L was located on the comer of Lake George Street and Hattonsville Road 
adjacent to Building T-2601, in the southwestern portion of the Main Post 
(Figure 6.11-1). 

The structures of the historic gas station at SA 43L consisted of a pump island 
and a small gasoline pumphouse. The station was a Type B stations which had 
two USTs (5,000 gallon or 5,140 gallon), located on each side of the pump island 
and oriented parallel to it. The station was used during World War II as a 
vehicle motor pool to support military operations. The motor pool operations 
were discontinued during the late 1940s or early 1950s. No records were available 
on the decommissioning of this motor pool, however, it did appear that the USTs 
were not removed. The area around the former location of SA 43L is presently 
used as a storage yard for military vehicles and Building T-2601 appears to be a 
maintenance facility for the vehicles stored in the yard. The pumphouse 
associated with the historic gas station (Building P-179) is still present at the site. 
The yard and .maintenance facility is paved and surrounded by a chain-linked 
fence with a locked gate located on the northern side of the yard (see 
Figure 6.11-1). 

Kurz Associates (Kurz) conducted an investigation of the subsurface soil at 
SA 43L as part of a UST removal program at Fort Devens in November and 
December 1989 (Kurz Associates, 1991). Kurz found that both of the USTs were 
present at the site during the 1989 field program. 

The two historic gas station USTs were removed. These USTs (referred to as 
tanks #5 and #6 [Kurz Associates, 1991]) were inspected after removal, and 
observed to be in good condition with no evidence of holes or pitting. The 
headspace of nine soil samples, from each excavation, were screened for total 
voe with a PID. Total VOes ranged from 0.4 ppm to 6.8 ppm. Four composite 
soil samples from the excavations were analyzed for TPHe, and concentrations 
ranged from 57 to 108 ppm. 

The USTs at SA 43L were originally used for gasoline storage. During 
excavation, tanks #5 contained a mixture of water and what appeared to be fuel 
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oil, and tanks #6 contained a mixture of what appeared to be water and mogas 
(gasoline) (Kurz Associates, 1991). 

After assessing the distribution and migration potential of the contaminants at this 
site, it was concluded by Fort Devens personnel that groundwater was not being 
impacted and that site conditions, at the time, posed no significant risk to 
potential receptors. 

Based on this assessment, the excavations were backfilled and no additional 
investigation was conducted. 

6.11.2 Study Area Investigation Program Summary 

Based on the recommendations from the Kurz report, ABB-ES did not conduct a 
site investigation at SA 43L during the 1992 SI field program. 

6.11.3 Conclusions and Recommendations 

ABB-ES used the results of previous field investigations at SA 43L to determine if 
the former historic gas station activities had adversely impacted the soil or 
groundwater quality in the area around the study area. Based on the results of 
the work by Kurz Associates, it does not appear that the past activities at SA 43L 
have impacted the soil quality in the vicinity of the former UST location. 
Therefore, no further action is recommended at this historic gas station. 
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6.U STUDY AREA 43M 

6.U.l Study Area Background and Conditions 

SA 43M is located on the west side of Lake George Street adjacent to 
Building 2613 (Figure 6.12-1). 

SECTION 6 

The structures of the historic gas station at SA 43M consisted of a pump island 
and a small gasoline pumphouse. The station was a Type B station which had two 
USTs (5,000 gallon or 5,140 gallon), located on each side of the pump island and 
oriented parallel to it. The station was used during World War II as a vehicle 
motor pool to support military operations. The motor pool operations were 
discontinued during the late 1940s or early 1950s. No records were available on 
the decommissioning of this motor pool, however, it did appear that the USTs 
were not removed. The area around the reported location of SA 43M is presently 
used as a storage yard for installation contractors. The pumphouse associated 
with the historic gas station (Building P-180) is still present at the site. The yard 
is paved and surrounded by a chain-linked fence with a locked gate located on the 
eastern side of the yard (see Figure 6.12-1). 

Kurz conducted an investigation of the subsurface soil at SA 43M, as part of a 
UST removal program at Fort Devens in November and December 1989 (Kurz 
Associates, 1991). Kurz found that both of the USTs were present at the site 
during the 1989 field program. 

The two USTs were removed. These USTs (referred to as tanks #7 and #8 
[Kurz Associates, 1991]) were inspected after removal, and were observed to be in 
good condition with no evidence of holes or pitting. The headspace of nine soil 
samples from each excavation were screened for total voes with a PID, and the 
total voe concentrations ranged from 1.0 to 7.4 ppm. Four composite soil 
samples were collected from the excavations for TPHe analysis. The 
concentrations ranged from 73 ppm to 101 ppm. 

The USTs at SA 43M were originally used for gasoline storage. During 
excavation, tank #8 contained a mixture of water and what appeared to be fuel 
oil, and tank #7 contained a mixture of what appeared to be water and mogas 
(gasoline) (Kurz Associates, 1991). 
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After assessing the distribution and migration potential of the contaminants at 
both stations, it was concluded by Fort Devens personnel that groundwater was 
not being impacted by the concentration detected and that current site conditions 
pose no significant risk to potential receptors. 

Based on this assessment, the excavations were backfilled and no additional 
investigation was conducted. 

6.U.2 Study Area Investigation Program Summary 

Based on the recommendations from the Kurz report, ABB-ES did not conduct a 
site investigation at SA 43M during the 1992 SI field program. 

6.12.3 Conclusions and Recommendations 

ABB-ES used the results of previous field investigations at SA 43M to determine 
if the former historic gas station activities had adversely impacted the soil or 
groundwater quality in the area around the study area. Based on the results of 
the work by Kurz Associates, it does not appear that the past activities at SA 43M 
have impacted the soil quality in the vicinity of the former UST location. 
Therefore, no further action is recommended at this historic gas station. 
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6.13 STUDY AREA 43N 

6.13.1 Study Area Background and Conditions 

The structures of the historic gas station at SA 43N consisted of a pump island 
and a small gasoline pumphouse. The gas station was a Type A station which had 
one 5,000 gallon ( or possibly 5,140 gallon) UST located between the gasoline 
pumphouse and pump island. The station was used during World War II as a 
vehicle motor pool to support military operations. The motor pool operations 
were discontinued during the late 1940s or early 1950s. No records were available 
on the decommissioning of this motor pool or the removal of the associated UST. 
This historic gas station was reportedly located on the eastern side of SA 45 which 
is located on Lake George Street on the western side of the Main Post 
(Figure 6.13-1 ). The wash rack associated with SA 45 was built approximately 30 
years after this historic gas station was decommissioned. The two sites appear 
unrelated. 

6.13.2 Site Investigation Program Summary 

The SI at SA 43N was performed in accordance with the Final SI Historic Gas 
Station Task Order Work Plan (ABB-ES, 1992a) and in conformance to the 
provisions of the Project Operations Plan (ABB-ES, 1992b ). A field investigation 
was conducted at SA 43N to determine if any abandoned UST(s) were present at 
the site, and if residual contamination was present in the subsurface soil. The 
program consisted of a surficial geophysical survey, subsurface soil sampling using 
ABB-ES' TerraProbe unit, field analysis of the subsurface soil samples, and one 
soil boring to collect subsurface soil samples for off-site laboratory analysis. 
Table 6.13-1 summarizes the activities completed during the SI. 

A geophysical investigation, consisting of a metal detector and GPR surveys, was 
conducted at SA 43N to determine the presence or absence of an abandoned UST 
(Figure 6.13-2). 

A total of 10 TerraProbe points were advanced to 9 feet to 12 feet bgs to 
determine if residual soil contamination was present at this site (see 
Figure 6.13-2). The subsurface soil samples collected from these TerraProbe 
points were analyzed in the field for BTEX and TPHC. 
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One soil boring (43N-92-01X) was drilled to the water table to collect subsurface 
soil samples for laboratory analysis (see Figure 6.13-2). One soil sample was 
collected from the water table and submitted for off-site laboratory analysis for 
PAL VOes, TPHe, and lead. 

6.13.2 Supplemental Site Investigation Program Summary 

The SSI at SA 43N was performed in accordance with the Final SSI Task Order 
Work Plan (ABB-ES, 1993a) and in conformance to the provisions of the Project 
Operations Plan (ABB-ES, 1992b ). The following sections describe the field 
activities completed at this historic gas station during the SSI. Table 6.13-1 
summarizes the activities completed during the SSL 

The SSI at SA 43N focuses on determining if the TPHe contamination detected 
during the SI had impacted the groundwater quality at the site. 

Four groundwater monitoring wells were installed to monitor upgradient and 
downgradient groundwater quality (Figure 6.9-3). Soil samples were collected 
from the top of bedrock in each of the monitoring well borings because the water 
table was encountered in the bedrock at this site. The soil samples were 
submitted for off-site laboratory analysis consisting of PAL voes, svoes, lead, 
TPHe, and TOC. The screen of each monitoring well was placed so that it 
intercepted the water table to monitor for free product and allow for seasonal 
groundwater fluctuations. The water table was encountered approximately 2 feet 
below the top of bedrock in each of the monitoring well borings. The well screen 
in each of the monitoring wells was placed in the bedrock, and three of the well 
screens (XNM-93-02X through XNM-93-04X) were placed across the bedrock/soil 
interface. Table 6.9-2 summarizes the monitoring well construction at SA 43N 
and monitoring well construction details are presented in Appendix C. 

Two rounds (Round Three and Four) of groundwater samples were collected 
during the SSL Round Three groundwater samples were collected in October 
1993 and Round Four was collected in January 1994. These samples were 
submitted for laboratory analysis consisting of PAL voes, SVOCs, lead (both 
filtered and unfiltered), TPHe, and TSS. 
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After the newly installed monitoring wells were developed and sampled, hydraulic 
conductivity tests were preformed. The tests consisted of a rising and falling head 
test. 

6.13.3 Field Investigation Results and Observations 

The geophysical surveys conducted at this site during the SI determined that one 
abandoned UST was present. This UST was added to the installation's UST 
removal program and on June 23 and 24, 1992 one 5,000 gallon UST was 
removed by A TEC. At the time of removal the tank contained fuel and sludge 
(ATEC, 1992k). No obviously contaminated soil was observed after the UST was 
removed, and no groundwater was noted in the excavation. A TEC performed 
field screening on eight soil samples (SS-1 through SS-8) collected from the 
excavation at 4 to 6 feet (Table 6.13-3; Figure 6.13-4). VOC concentrations 
(measured by PID in soil headspace) ranged from 0.8 to 56 ppm, and TPHC 
concentrations measured in the field on an NDIR unit, ranged from 28.8 to 
99.9 ppm (ATEC, 1992k). TPHC concentrations in two confirmatory soil samples 
collected by ATEC for laboratory analysis (LSS-1 and LSS-2) were 11 ppm and 
13 ppm, respectively. ABB-ES collected one composite soil sample 
(XNE-92-0lX) from the bottom of the excavation and submitted it for laboratory 
analysis. This sample was analyzed at ABB-ES' Wakefield, Massachusetts 
laboratory for TPHC using USEP A Method 418.1. The TPHC concentration was 
detected at 136 ppm in this soil sample (see Table 6.13-3). Based on the results 
of ATEC's sampling and screening, ATEC backfilled the excavation (ATEC, 
1992k). However, the results of the sample collected by ABB-ES indicated that 
TPHC concentrations were above 100 ppm. Because of this, additional 
explorations were conducted to confirm the nature and distribution of the 
fuel-related contamination detected. 

The soil encountered at SA 43N consisted of a gravelly sand/sandy gravel (fill) 
underlain by a sandy silt with fine gravel (glacial till). The depth to bedrock was 
approximately 11 to 13 feet bgs. The bedrock encountered at this site was 
classified as a metasiltstone or phyllite (Table 6.13-4). Soil boring logs for SI and 
SSl borings are presented in Appendix B. 

The calculated hydraulic conductivities in the bedrock monitoring wells ranged 
from 1.0E-03 cm/sec. at XNM-93-03X to 3.3E•<Y7 at XNM-93-04X. The results of 
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the hydraulic conductivity test are presented in Table 6.13-5. Hydraulic 
conductivity results are presented in Appendix A. 

The monitoring wells at SA 43N were included in the November 8, 1993 synoptic 
water-level round at Fort Devens. The results of that round are presented in 
Table 6.13-5. The inferred groundwater flow appears to be moving to the 
north-northwest (Figure 6.13-5). A summation of the synoptic water level rounds 
for SA 43N are presented in Appendix I. All SSI exploration locations were 
surveyed. 

6.13.4 Nature and Distribution of Contamination (Field Screening and 
Laboratory Results) 

6.13.4.1 Soil. After the historic gas station UST excavation was backfilled, 
ABB-ES advanced 10 TerraProbe borings at SA 43N (see Figure 6.13-2), and ten 
soil samples were collected from 9 feet to 12 feet bgs (below the bottom of the 
fill). No BTEX compounds were detected in any of the samples collected, but 
TPHe was detected in TP-01 at 210 ppm, TP-02 at 380 PP.~,_.and TP-03 at 
91 ppm (Table 6.13-6; Figure 6.13-6). 

Based on these results, soil boring 43N-92-01X was drilled to the water table 
during the SI, through the backfilled UST excavation to confirm the results of the 
field analysis and collect ~ubsurface soil samples. One soil sample from 12 feet to 
14 feet was collected. No voes were detected, but TPHe was present in this 
sample at 258 ppm. Lead was. detected below the Fort Devens background 
concentration in each sample (Table 6.13-7; Figure 6.13-7). 

One subsurface soil sample was collected during the SSI for off-site laboratory 
analysis from the top of bedrock at three of the four monitoring well boring 
locations (XNM-93-0lX, XNM-93-03X and XNM-93-04X). A subsurface soil was 
not collected from the top of bedrock at XNM-93-02X because of insufficient soil 
sample volumes in the split-spoon sampler at the time of drilling. The soil 
samples were collected from the top of bedrock because the water table was 
encountered below the bedrock surface. No voes were detected and the only 
SVOC detected was di-n-butyl phthalate (a common laboratory contaminant). 
Lead concentrations were below the Fort Devens background but highest in 
XNM-93-04X. TPHe was detected in the soil sample from XNM-93-04X, only, at 
215 µg/g (see Table 6.13-7; Figure 6.13-7). 

ABB Environmental Services, Inc. 
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SECTION 6 

6.13.4.2 Groundwater. Round Three and Four groundwater samples were 
collected from the four monitoring wells (XNM-93-0lX through XNM-93-04X) 
installed during the SSI. Toluene was detected at 0.84 µg/L in XNM-93-04X in 
the Round Three sample but not in the Round Four sample. Phenanthrene was 
detected at 0.59 µg/L in the Round Three sample and at 1.2 µg/L in the Round 
Four sample at XNM-93-03X. No other VOCs or SVOCs were detected in the 
samples collected. TPHC was not detected in any of the Round Three samples 
but was detected in the Round Four sample collected from XNM-93-04X at 580 
µg/L. Lead was detected above the Fort Devens background concentration in the 
unfiltered sample collected from one of the four samples collected during Round 
Three, however, lead was not detected above the detection limit in any of the 
Round Three filtered samples. Lead was not detected above the Fort Devens 
background concentration in the filtered samples collected during Round Four. 
However, lead was detected above the Fort Devens background concentration in 
the unfiltered groundwater sample collected from XNM-93-0lX (Table 6.13-8; 
Figure 6.13-8). 

6.13.5 Source Evaluation and Migration Potential 

TPHC was detected in the soil samples collected from the top of bedrock in 
several field analytical samples collected during the SI and one of the four 
monitoring well borings (XNM-93-04X) completed during the SSI. Toluene, 
phenanthrene, and TPHC were also detected in groundwater samples collected 
during the SSI. Based on the results of the SSI, it appear that the past activities 
at historic gas station N have impacted the groundwater quality at the site but the 
concentrations detected are below applicable human health risk guidelines. 

6.13.6 Preliminary Human Health Risk Evaluation 

During the SI, both TerraProbe samples and a confirmatory soil boring were 
analyzed. The results are displayed and discussed in the SI Report. Based on a 
comparison of the results with available risk-based commercial/industrial 
concentration values, it was concluded that there should be no significant risk to 
public health from soil contamination at SA 43N. Soil samples collected during 
the SSI were from the monitoring well borings and are not appropriate to use to 
characterize the soil at the site because the monitoring wells are not located 
within the source area. 

ABB Environmental Services, Inc. 
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SECTION 6 

Table 6.13-8 presents summary data based on unfiltered groundwater samples 
collected during the SSI from SA 43N along with drinking water 
standards/guidelines for comparison. The organics detected were phenanthrene 
and toluene as well as TPHC. The single detection of toluene did not exceed the 
federal MCL. No federal standard or guideline is available for phenanthrene. 
The maximum concentration of TPHC did not exceed the MCP GW-1 standard of 
1,000 µ.g/L (Table 6.13-9). 

Lead was the only inorganic analyzed for and was detected in four of eight 
samples. The maximum concentration of lead did not exceed the USEP A action 
level. 

Based on this screening, it does not appear that groundwater poses a potential 
risk to human health. 

6.13. 7 Conclusions and Recommendations 

Based on the results of the SI and SSI and the findings of the human health PRE, 
NFA is recommended for SA 43N. 

ABB Environmental Services, Inc. 
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TABLE 6.13-1 
SUMMARY OF TECHNICAL APPROACH 

SA 43N - HISTORIC GAS STATION N 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

~- .. ::·::••,' :~· '·;'. )[! . ::;:-:: .. , t· ....... :::::· ·· :. 

_..i:.1 :: · _ . : '. ,,. ;:id'tlYirtt L ;j :_ .,':":-, ·b. ; .,,, -, 

SI PROGRAM 
'IERRAPROBE 

SOIL BORINGS AND 

SUBSURFACE SOIL SAMPLING 

SI PROGRAM 
SOIL BORINGS AND 

SUBSURFACE SOIL SAMPLING 

MONI10RING WELL INSTALI.ATION 

AND GROUNDWA1ER SAMPLING 

43TAB1.wk1 

• OIARACIERIZE sons CONTAMINATION 

• COUECT SOIL SAMPlES FOR FIEID ANALYSIS 

• OIARACIERIZE SOILS CONTAMINATION 

• COUECT SOILSAMPIES FORLABORA10RY 

ANALYSIS 

• INSTALL MONilORING WELLS 

• OIARACIERIZE SOILS CONTAMINATION 

• COUECT SOILSAMPIES FOR LABORA10RY 

ANALYSIS 

• MONl10R GROUNDWA1ER lEVELS 
• MONI10R GROUNDWA1ER QUAU1Y 

• DE1ERMINE AQUIFER CONDUCl1VITIES 

Pall" 1of1 

TP-01 lHRU TP-10 

43N-92-01X 

XNM-93-0lX 

XNM-93-02X 

XNM-93-ffiX 

XNM-93-04X 

XNM-93-0lX 

XNM-93-02X 

XNM-93-ffiX 

XNM-93-04X 

• IN AND AROUND FORMER HGS UST 

• ADJACENT 10 1ERRAPROBE "HOT SPOT' 

• UPGRADIENT 

• DOWNGRADIENT 

• UPGRADIENT 

• DOWNGRADIENT 

06-0c:t-9S 



SOIL 
WELL DRILLING 

IDENTIFICATION METHOD 
XNM-93-0lX NA 

XNM-93-02X NA 

XNM-93-03X NA 

XNM-93-04X NA 

NA=Not Applicable 

43NTAB2.WK1 

TABLE 6.13-2 
MONITORING WELL COMPLETION DETAILS 

SA 43N - HISTORIC GAS STATION N 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

BEDROCK WELL SCREEN • WELL SCREEN 
DRILLING MEDIA DEP111 ELEVATION 
MEHTOD SCREENED (Feet b2s) (FeetNGVD) 
ROCK CORE BEDROCK 13.2- 23.2 324.1 - 314.1 

ROCK CORE BEDROCK 14.5 - 24.5 319.4 - 309.4 

ROCK CORE BEDROCK 10.0-20.0 3324.4 - 314.4 

ROCK CORE BEDROCK 10.5 - 20.5 3224 - 312.4 

PAGEi OF ! 

COMPLETION 
DEPTII CONSTRUCTION 

(Feet _be:s) MATERIAL 
23.5 4" ID PVC 

24.5 4" IDPVC 

22.5 4" ID PVC 

20.5 4" ID PVC 

06- 0ct-95 



TABLE 6.13-3 
ATEC FIELD SCREENING/LABORATORY RESULTS 

SA43N 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SS-1 56.0 37.5 NIA 
SS-2 7.2 49.7 NIA 
SS-3 39.0 61.1 NIA 
SS-4 0.8 99.9 NIA 
SS-5 2.5 83.2 NIA 
SS-6 15.4 55.6 NIA 
SS-7 7.8 46.7 NIA 
SS-8 27 30 NIA 
SS-9 3.6 28.8 NIA 
SS-10 28.0 293 NIA 
l.SS-1 NIA NIA 11 
l.SS-2 NIA NIA 13 

XNE-92-0lX N A N A 136 

NO1ES: 
SS = A 1EC Field Screening Soil Sample 
:lSS = A1EC Laboratory Soil Sample 
XNE-92-0lX = ABB-ES Laboratory Composite Soil Sample 
NIA = Not applicable 

43NATBC.WK1 06-0c:t-95 



COMPLETION 
EXPLORATION DEP11I 

ID (Feet bo) 

43N-92-01X 23.5 

XNM-93 - 0lX 23.5 

XNM-93-02X 24 

XNM-93-03X 22.5 

XNM-93-04X 20.5 

NOTES: 
bgs = below ground surface 
VOC',s = Volatile organic compounds 
USCS = Unified soil classification system 
ppm = parts per million 
phyl = phylite 

TABLE 6.13-4 
SUMMARY OF SOIL BORINGS 

SA 43N - HISTORIC GAS STATION N 

REFERENCE 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

ANALYTICAL 
SAMPLE INTERVALS SAMPLES SOIL1YPE 

(Feet bgs) COLLECfED (USCS) 

10-12 SP 

12-14 12-14 SW 

0-2 SP 
2-4 GP-SP 

4-6 SP-GP 
6:...8 GP-SP 

8-10 8-10 GP-SP 

10-12 GP-SM 

0-2 SW 

5-7 SW 

10-11.2 10-11.2 SW 

0-2 SW 

2.5-4.5 SW 

4.5-6.5 SW 

6.5-8.5 SW 

8.5-10.5 SW 

10.5-12.5 GW 

12.5-13.5 12.5-13.5 GW 

0-2 SW 

2.5-4.5 SW 

4.5-6.5 SW 

6.5-8.5 SW 

8.5-10.5 GM 
10.5-12.4 10.5-12.4 SM 

BKG = background levels of Total VOCs were measured with a PIO at the work site 

43ITTAB3.WKI !OF! 

TOTALVO'G 
BYPID 
(P.P.M'l COMMENTS . .. 
BKG 

BKG Apparent bedrock encountered at 13.6' bl!.S 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG Bderockcored from 12.5 to 23.5-feet 

BKG 

BKG 

BKG Rollerbit bedrock from 11.2 to 24-feet 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG Rollerbit phylite from 13.5 to 22.5- feet 

BKG 

BKG 

BKG 

BKG 

BKG 

O'> RoUerbit ohvlite from 12.4 to 20.5-feet 

06-Oci-95 



TABLE 6.13-5 
SUMMARY OF WATER LEVELS AND HYDRAULIC CONDUCTIVITIES 

SA 43N - HISTORIC GAS STATION N 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

DEPTI:I TO ELEVATION OF 

WELL ID ELEVATION1 

XNM-93-01X 339.20 

XNM-93-02X 336.49 

XNM-93-03X 336.60 

XNM-93-04X 332.25 

Notes : 

bgs = below ground surface 

cm/sec = centimeters per second 

NGVD = National Geodetic Vertical Datum 

1 = elevation of top of pvc 

2 = averaged value of two tests 

Groundwater elevations from November 8, 1993 

synoptic water level round 

43NTAB4.WK1 

WATER WA'J1ER 
<F~et bvs) ... (Feet, NGVD) 

13.74 325.46 

16.67 319.82 

16.61 319.99 

10.38 321.87 

PAGElOFl 

CONDUCTIVITY 
HVORSLE\12 

(cm/sec) 

2.3E-05 

8.0E-04 

1.0E-03 

3.JE-07 
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ANALYIE 
ORGANICS (ppb) 

BENZENE 

TOLUENE 

ElHYLBENZENE 

m/p-XYLENE 
a-XYLENE 

01HER(ppm) 

TOTAL PE1ROUlUM HYDROCARBONS 

Notes: 

< = Less than detection limit. 

NA = Not analyzed 

43NFSR.WKI 

TP- 01 

TSN0109F 
9FT 
< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

210 

TABLE 6.13-6 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 43N - HISTORIC GAS STATION N 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP-02 TP-03 TP-04 TP-05 TP-06 

T'SN0212F 1'SN0309F TSN0409F TSN0509F TSN0609F 
12FT 9FT 9FT 9FT 9FT 
< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

380 91 <52 <52 <52 

PAGE !OF! 

TP-07 TP-08 TP-09 TP-10 

TSN0709F TSN0809F TSN0909F 'FSN010.9F 

9FT 9FT 9FT 9FT 
< 0.1 < 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 < 0.1 

<53 <53 <54 <53 

06-0ct-95 



ORGANICS (u,d11.) 

DI-N-BU1YL PHTIIALA 1E 
1RICHlDROFLUOROME1HANE 
INORGANICS (ull111.) 

lEAD 

OTIIBR (011/11.) 

TOTALORGANICCARBON 
TOTAL PE1ROlEUM HYDROCARBONS 

Notes: 

< = l..ess than detection limit. 

43NSOSUM.wkl 

TABLE 6.13-7 
ORGANIC ANAL YTES IN SUBSURFACE SOIL 

SA 43N - HISTORIC GAS STA 110NS 

SITE INVESTIGA 110N REPORT 
FORT DEVENS, MA 

SSI SI 

0.12 

0.007 

5.22 

588 

< 28.5 

0.083 

< 0.006 

9.0 

2750 

< 28.5 

Pagel ofl 

12 FI' 

0.13 

< 0.006 

9.0 

1240 

215 

12 FI' 

< 0.1 

< 0.006 

9.92 

2080 

258 

06-0d-95 



10LUFNE 
PHENAN1HRBIIE 

INORGANICS 
lEAD 
OTIIER 
10TAL PElROIEUM HYDROCARBONS 
10TAL SUSPBl'DED SOLIDS 

43NGWSUM.wk1 

4.25 

TABLE 6.13-8 
ANALYTES IN GROUNDWATER 

SA 43N - HISTORIC GAS STATION N 

NA 
NA 

< t.26 L 

NA 
NA 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

< ' 0.5 

< 0.5 

< 180 

10'2000 

Paao 1 or2 

NA 
NA 

< 1.26 

NA 
NA 

<0.5 

< 0.5 

8.03 

< 180 

250000 

NA 
NA 

< 1.26 

NA 
NA 

< 0.5 

< 0.5 

< 1.26 

< 180 
1300) 

NA 
NA 

< 1.26 

NA 
NA 

<0.5 

< 0.5 

< 1.26 

< 180 

15000 
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TOLUENE 

INORGANICS 
I.EAD 4.25 

011IER 
TOTAL PElROlEUM HYDROCARBONS 

TOTAL SUSPENDED SOLIDS 

43NGWSUM.wk1 

TABLE 6.13-8 
ANAL YTES IN GROUNDWATER 

SA 43N - HISTORIC GAS STATION N 

NA 

NA 

< 1.26 

NA 

NA 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

< 0.5 NA < 0.5 

0.59 NA 1.2 

3.15 < 1.26 < 1.26 

< 180 NA < 180 

31CXXJ NA 

Pai,, 1 ol2 

NA 0.84 NA 0.5 

NA < 0.5 NA < 0.5 

< 1.26 < 1.26 < 1.26 4.23 

NA < 180 NA 580 
NA 17CXXJ NA 17CXXJ 

06-0c:l-9S 



TABLE 6.13-9 
HUMAN HEAL1H PRELIMINARY RISK EVALUATION OF GROUNDWATER 

SA 43N - HISTORIC GAS STATIONS 

i: ·»"-'. 

J•. 

,l~i? .. '. ~:'\; ·. , . Alf~ c ,, .. 
ORGANICS 
PHENANTHRENE 

TOLUENE 

TOTAL PETROLEUM HYDROCARBON 

INORGANICS 
LEAD 

Notes: 

[a) Groundwater based on unfiltered samples from XNM-93-0lX to XNM-93-04X. 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

2/8 
1/8 

1/8 

4 

0.89 

0.84 

580 

4.85 

1.2 

0.84 

58 

8.03 

NA 
NA 
NA 

4.25 

[b) Includes the lowest of either the EPA or MA drinking water standards, or if no federal standard or guideline is available, the Region III tap water cmcentration. 

NA = not available 

ug/L = micrograms per liter 

- = not applicable 

Shaded comprunds exceed standard or guideline. 

43NGWSUM Pagel of! 

YES 

NA 

1000 

1000 

JS 

NO 

NO 

NO 
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SECTION 6 

6.14 STUDY AREA 430 

6.14.1 Study Area Background and Conditions 

The structure of the historic gas station located at SA 430 consisted of a pump 
island and a small gasoline pumphouse. The gas station was a Type B station 
which had two 5,000 gallon (or possibly 5,140 gallon) USTs located on either side 
of the gasoline pumphouse and pump island. The station was used during World 
War II as a vehicle motor pool to support military operations. The motor pool 
operations were discontinued during the late 1940s or early 1950s. No records 
were available on the decommissioning of this motor pool or the removal of the 
associated UST. The area around where SA 430 was located is presently used by 
the Nuclear, Biological, and Chemical (NBC) School for classroom facilities 
(Building 2680) and parking (Figure 6.14-1). 

The two USTs associated with historic gas station )4.. ~ ere removed by Kurz in 
1989 as part of an installation-wide UST removal program. Residual 
contamination was observed at the time of removal. Both USTs contained a 
mixture of water and what appeared to be mogas. Approximately 150 cubic yards 
of contaminated soil was removed from the excavations. PID measurements 
indicated that residual soil contamination was still present in the soil around the 
former USTs. Due to the presumed soil contamination, the excavation was 
backfilled and additional investigation was conducted. As part of the removal 
program, three monitoring wells (2680W-01 through 2860W-03) were installed to 
monitor for free product. The groundwater table was measured by Kurz at 9 feet 
bgs, and no product was detected (Kurz Associates, 1991). 

6.14.2 Site Investigation Program Summary 

The SI at SA 430 was performed in accordance with the Final SI Historic Gas 
Station Task Order Work Plan (ABB-ES, 1992a) and in conformance to the 
provisions of the Project Operations Plan (ABB-ES, 1992b ). The field 
investigation program at SA 430 consisted of 10 TerraProbe points, one soil 
boring, and groundwater sampling from the existing monitoring wells. 
Table 6.14-1 summarized the activities completed during the SI. 
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The TerraProbe points were advanced to the water table (9 feet bgs) and one 
subsurface soil sample was collected from each point and analyzed in the field for 
BTEX and TPHe (see Figure 6.14-1). 

One soil boring ( 43O-92-0lX) was advanced to the water table and two 
subsurface soil samples were collected for laboratory analysis. The samples were 
analyzed for PAL voes, TPHe, and lead (see Figure 6.14-1). 

Two of the three existing monitoring wells (2680W-0l and 2680W-02) were 
developed and sampled. Development and sampling was not conducted on 
2680W-03 due to an obstruction in the well which prevented access to the 
groundwater at this location. These samples were collected during the Round 
Two of groundwater sampling for the SI. These samples were submitted for off
site laboratory analysis for PAL voes and lead. The monitoring well 
construction details are presented in Appendix C. 

6.14.3 Supplemental Site Investigation Program Summary 

The SSI at SA 430 was performed in accordance with the Final SSI Task Order 
Work Plan (ABB-ES, 1993a) and in conformance to the provisions of the Project 
Operations Plan (ABB-ES, 1992b). The following sections describe the field 
activities completed at each historic gas station during the SSI. Table 6.14-1 
summarizes the activities completed during the SSL 

The SSI at SA 430 was conducted around the excavation of the former UST at 
Historic Gas Station O south of Building 2680. 

The 10 TerraProbe points were advanced on all sides of the TerraProbe points 
completed at this site during the SI. These points were located in and around the 
excavation of the former UST removed in 1991 (see Figure 6.14-1). The results 
of these samples collected during the SSI were used to further define the 
horizontal distribution of contaminants detected during the SI. Up to two soil 
samples were collected from each TerraProbe point. The samples were analyzed 
in the field for BTEX and TPHC. 

Three groundwater monitoring wells (XOM-93-0lX through XOM-93-03X) were 
installed to monitor downgradient groundwater quality (see Figure 6.14-1). One 
soil sample was collected from the water table in each of the monitoring well 
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borings. The so ·1 samples were submitted for off-site laboratory analysis 
consisting of PAL voes, SVOes, lead, TPHe, and TOC. The well screen of 
each monitoring well was placed so that it intersected the water table to monitor 
for free product and allow for seasonal groundwater fluctuation. Table 6.14-2 
summarizes the monitoring well construction at SA 430. 

Round Three groundwater samples were collected from the SA 43N monitoring 
wells in October 1993 and Round Four samples were collected in January 1994. 
An additional round of groundwater sampling (Round Five) was collected in April 
1994 to assess groundwater contaminant concentrations at high water table 
conditions. All three rounds of samples were submitted for off-site laboratory 
analysis consisting of PAL voes, svoes, lead (both filtered and unfiltered), 
TPHe, and TSS. 

After the newly installed monitoring wells were developed and sampled, hydraulic 
conductivity tests were preformed. The tests consisted of a rising and falling head 
test. 

6.14.4 Field Investigation Results and Observations 

The soil at SA 430 consists of silty fine sand with gravel. Groundwater was 
encountered at 12 feet in the soil boring and refusal (apparently bedrock) was 
reached at 12.5 feet bgs (Table 6.14-3). 

The calculated hydraulic conductivities in the bedrock monitoring wells ranged 
from 2.9E-04 cm/sec. at XNM-93-0lX to 5.8£-05 cm/sec. at XNM-93-03X. The 
results of the hydraulic conductivity tests are presented in Table 6.14-4. The 
water levels measured in the existing monitoring wells were measured at an 
average of 9 feet bgs. 

The new monitoring wells were included in the November 8, 1993 synoptic 
water-level round at Fort Devens. The results of that round are presented in 
Table 6.14-4. The inferred groundwater flow appears to be moving to the 
west-northwest (Figure 6.14-2). All SSI exploration locations were surveyed. 
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6.14.5 Nature and Distribution of Contamination (Field Screening and 
Laboratory Results) 

6.14.5.1 Soil. The results of the TerraProbe soil samples indicated that residual 
soil contamination was present in the soils around the former UST. VOCs were 
detected in three of the 10 samples (TP-02, TP-03, and TP-08) ranging from 37 
ppb in TP-08 to 840 ppb in TP-03. TPHC was detected six of the 10 soil samples 
collected from SA 430. Concentrations of TPHC ranged from 620 ppm in TP-03 
to 92 ppm in TP-04 (Table 6.14-5; see Figure 6.14-3). 

A total of eight TerraProbe points were completed during the SSI to further 
define the distribution of contaminants detected during the SI. Soil samples were 
collected from 10 to 13 feet and analyzed for BTEX and TPHC. Toluene was 
detected in the 10 and 12-foot samples collected from TP-11 at 0.5 and 0.4 ppb. 
Xylenes were detected the four samples collected from TP-11, the 10 and 11-foot 
samples collected from TP-12, the 11-foot sample collected from TP-14, the 
12-foot sample from TP-18, and the 11-foot sample from TP-19. TPHC was 
detected in upgradient and downgradient of the former UST location ranging 
from 71 ppm to 420 ppm (see Table 6.14-5; Figure 6.14.-4 and 6.14-5). 

Based on the results obtained from the SI field analytical program, soil boring 
43O-92-0lX was drilled adjacent to TP-03, which had the highest concentrations 
of BTEX and TPHC. Two subsurface soil samples were collected from 5 feet to 
7 feet and 11 feet to 13 feet bgs. Acetone was detected in the 5 foot to 7 foot 
sample at a concentration of 0.032 µg/ g. This VOC is a common laboratory 
contaminant and is not believed to be a site contaminant. Section 3.2.2 of this 
report discusses this and other common laboratory contaminant detected. No 
other VOCs were detected in the 5 foot to 7 foot sample nor the 11 foot to 
13 foot sample. TPHC was not detected in either of soil samples collected, and 
lead was present at a concentration below established Fort Devens background in 
both soil samples {Table 6.14-6; see Figure 6.14-6). 

One subsurface soil sample was collected from the water table at each of the 
three SSI monitoring well borings completed at this site and submitted for off-site 
laboratory analysis. The only SVOCs detected were found to be a laboratory 
contaminant {bis(2-hexylmethyl)phthalate) (see Table 6.14-6). One soil sample 
(10-foot sample from XOM-93-02X) was analyzed for inorganic. Several 
inorganic analytes (copper, iron, manganese, nickel, sodium, and zinc) were 
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detected slightly above their Fort Devens background. TPHC was detected at 
35.1 µg/g in XOM-93-02X and at 44.2 µg/g in XOM-93-03X. TPHC was not 
detected in the sample collected from XOM-93-0lX (see Table 6.14-7; 
Figure 6.14-6). 

6.14.5.2 Groundwater. Only two (2680W-02 and 2680W-03) of the three existing 
monitoring wells were sampled during Round Two of the SI due to an obstruction 
in 2680W-03. Chloroform was detected in both groundwater samples at 
concentrations of 0.62 µg/L and 1.2 µg/L, respectively. No other VOCs were 
detected in either samples. Lead was detected at 106 µg/L in 2680W-01 and 
56.2 µg/L in 2680-03. These concentrations are above the established Fort 
Devens background concentration, however, TSS concentrations were detected at 
4,190 mg/L and 1,320 mg/L, respectively. The lead concentrations may be 
attributed to high TSS concentrations (Table 6.14-8; see Figure 6.14-7). Filtered 
samples were not collected during Round Two to confirm this hypothesis. 

Rounds Three, Four, and Five groundwater samples were collected from the three 
newly installed monitoring wells (XOM-93-0lX through XOM-93-03X) and two of 
the three existing monitoring wells (2680W-01 and 2680W-02). A groundwater 
sample was not collected from 2680W-03 because of an obstruction in the 
monitoring well. Several VOCs (TEX) and TCE, one SVOC (naphthalene), and 
TPHC were detected in the new and existing downgradient monitoring wells and 
the monitoring well installed within the former UST excavation. Lead was 
detected above the Fort Devens background concentration in the unfiltered 
sample from each monitoring well, however, lead was not detected above the 
detection limit in the filtered samples (see Table 6.14-8; Figure 6.14-7). 

The results of the Round Four groundwater sampling indicated the presence of 
several VOCs (TCE, chloroform, ethylbenzene, and xylenes) in the downgradient 
monitoring wells (2680W-02, XOM-93-0lX, XOM-93-02X, and XOM-93-03X). 
TCE was detected at 9.3 µg/L at XOM-93-03X. This was the only VOC detected 
above its drinking water standard/guideline (5.0 µg/L). Naphthalene (0.85 µg/L 
at XOM-93-0lX) was the only SVOC detected in the Round Four samples. 
TPHC was not detected in any of the Round Four samples. Lead was detected 
above the Fort Devens background concentration in several of the unfiltered 
groundwater samples. Concentrations of lead in the unfiltered samples ranged 
from 9.5 µg/L at XOM-93-03X to 200 µg/L at 2680W-02. Lead was not detected 
above the analytical detection limit (1.26 µg/L) in any of the filtered groundwater 
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samples collected during Round Four. TSS concentrations ranged from 
850,000 µg/L at 2680W-01 to 65,000 µg/L at XOM-93-0lX (see Table 6.14-8). 

The results of the Round Five groundwater sampling indicated the presence of 
several VOCs (TCE, ethylbenzene and xylenes) in the downgradient monitoring 
wells (XOM-93-0lX, XOM-93-02X, and XOM-93-03X). TCE was the only VOC 
detected above its drinking water standard/guideline of 5.0 µg/L. TCE was 
detected at 6.2 µg/L in the groundwater samples collected from XOM-93-03X. No 
SVOCs nor TPHC were detected in the Round Five samples. Lead was detected 
above the Fort Devens background concentration in several of the unfiltered 
groundwater samples. Concentrations of lead in the unfiltered samples ranged 
from below the detection limit (1.26 µg/L) at 2680W-01 to 17.9 µg/L at 
2680W-02. Lead was not detected above the analytical detection limit of 
1.26 µg/L in any of the filtered groundwater samples collected during Round Five. 
TSS concentrations ranged from 500,000 µg/L at 2680W-01 and 2680W-02 to 
11,000 µg/L at XOM-93-0lX (see Table 6.14-8). 

6.14.6 Source Evaluation and Migration Potential 

The results of the field and off-site laboratory analytical programs indicated that 
residual TPHC was present in the soil at the water table in and around the 
excavation of the former USTs. TPHC was detected in soil upgradient and 
downgradient of the former UST excavation. The distribution of the 
contamination is consistent with the UST removal report which indicated that 
residual soil contamination was present in the excavation at the time that the 
excavation was backfilled. The contamination appears to be in the center and 
western side of the former excavation. 

Several VOCs ( ethylbenzene, toluene, xylenes, and TCE) were detected in the 
groundwater samples collected downgradient of the former UST excavation and 
from the monitoring well installed in the former excavation. The detection of 
these contaminants in groundwater appears to indicate that residual 
contamination associated with the historic use of this site, has impacted the 
groundwater quality at the site, as well as downgradient of the site. 
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However, the groundwater result from the monitoring well with the highest 
concentrations of TCE showed a noticeable reduction from Round Three to 
Round Five (see Table 6.14-8). 

6.14.7 Preliminary Human Health Risk Evaluation 

During the SI, 10 TerraProbe subsurface soil samples and one confirmatory soil 
samples were collected and analyzed and are discussed in the SI Report. An 
additional 22 TerraProbe samples and one confirmatory boring sample were taken 
during the SSI. Tables 6.14-5, 6.14-6, and 6.14-7 give the individual analytical 
results for the soil samples collected from SA 430. Table 6.14-9 summarizes the 
combined SI and SSI TerraProbe and confirmatory boring results and compares 
them to Region ill commercial and MCP Category S-2 soil guidelines. Low 
concentrations of TEX which did not exceed guidelines were detected in both SI 
and SSI TerraProbe samples. TPHC was detected in 14 of 36 samples at 
concentrations not exceeding guidelines. The acetone and di-n-butyl phthalate 
which were detected in the laboratory analytical results for the soil borings are 
common laboratory contaminants and are not considered site-related. 
Concentrations of inorganics detected in the soil did not exceed guidelines. In 
conclusion, it appears that contact with subsurface soil at SA 430 does not pose a 
potential risk to human health. 

Table 6.14-10 presents summary data based on unfiltered groundwater samples 
from SA 430 along with drinking water standards/guidelines for comparison. The 
organics detected were chloroform, ethylbenzene, naphthalene, TCE, xylenes, and 
TPHC. The concentrations of chloroform, ethylbenzene, and xylenes did not 
exceed their respective federal MCLs. In addition, chloroform is a common 
laboratory contaminant and is not considered site-related. No standard is 
available for naphthalene, but the detected concentration does not exceed the 
Region III tap water concentration. TCE exceeded its federal MCL. TPHC was 
detected in three of 17 samples and the average concentration which exceeded the 
MCP GW-1 standard. 

Lead was the only inorganic analyzed for and was detected in 13 of the 17 
samples. Both the maximum and average concentrations of lead exceeded the 
USEPA action level. However, the results of the filtered inorganic sample results 
showed lead below the detection limit. Based on these results and the TSS result, 
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it is unlikely that the lead concentration detected, is a result of petroleum releases 
at this site. 

Based on this screening, it appears that TCE and TPHC in groundwater may pose 
a potential risk to human health. However, the reduction in TCE from Round 
Three to Round Five (in XOM-93-03X) indicates that TCE concentrations may 
continue to decline and eventually be below the MCL reducing the potential risk 
to human health. In addition, TPHC was not · detected in the two rounds of 
groundwater samples collected from XOM-93-03X, after the maximum 
concentration of 2,810 µg/L which was detected in Round Three (see 
Table 6.14-8). 

6.14.8 Conclusions and Recommendations 

Based on the results of the human health PRE, an NF A is recommended for SA 
430. 
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SI PROGRAM 

1ERRAPROBE 

SOIL BORINGS AND 

SUBSURFACE SOIL SAMPLING 

SSIPROGRAM 
1ERRAPROBE 

SOIL BORINGS AND 

SUBSURFACE SOIL SAMPLING 

MONITORING WELL INSTAllATION 

AND GROUNDWA1ER SAMPLING 

430TAB1 .wkl 

TABLE 6.14-1 
SUMMARY OF TECHNICAL APPROACH 

SA 430 - IDSTORIC GAS STATION 0 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

• COIJ.ECT SOIL SAMPIES FOR FIEID ANALYSIS 

* CHARACIERl'.lE SOUS CONTAMINATION 

• COIJ.ECT SOIL SAMPIES FOR IABORATORY 

ANALYSIS 

• COUECT SOILSAMPIES FOR FIEID ANALYSIS 

* INSTALL MONITORING WEUS 

• CHARACTERIZE SOUS CONTAMINATION 

• COIJ.ECT SOIL SAMPIES FOR IABORATORY 

ANALYSIS 

• MONITOR GROUNDWA'IER IEVEIS 

• MONITOR GROUNDWA'IER QUAIJ1Y 

• DE1ERMINE AQUIFER CONDUCTIVITIES 

Pal!" 1 ofl 

TP-011HRU TP-10 

430-92-0lX 

TP-111HRUTP-20 

XOM-93-0lX 

XOM-93-02X 

XOM-93-03X 

XOM-93-0lX 

XOM-93-02X 

XOM-93-03X 

• IN AND AROUND FORMER HGS GASOLINE UST 

• ADJACENT TO 1ERRAPROBE "HOT SPOT" 

• IN AND AROUND FORMER WAS1E OIL UST 

• UPGRADIENT 

• IN FORMER UST GRAVE 

• DOWNGRADIENT 

• UPGRADIENT 

• IN FORMER UST GRAVE 

• DOWNGRADIENT 

06-0ct-95 



XOM-93-0lX HOU.OWS'IEM 

AUGER 
XOM-93-02X HOU.OW S'IEM 

AUGER 
XOM-93-03X HOU.OW S'IEM 

AUGER 

NA=Not Applicable 

430TAB2.wk1 

TABLE 6.14-2 
MONITORING WELL COMPLETION DETAILS 

SA 430 - IDSTORIC GAS STATION 0 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

NA SOIL 10-20 3229 - 312.9 

NA SOIL 7.5 - 17.5 325.9 - 315.9 

NA SOIL 9.0- 19.0 323.3 - 313.3 

PaJ!IO I of! 

20.5 ~IDPVC 

18.5 ~IDPVC 

19.8 ~ID PVC 
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EXPI.DRA TION 
ID 

430-92-0lX 

XOM-93-0lX 

XOM-93-02X 

XOM-93-03X 

NO1ES: 

430 TAB3.WKI 

TABLE 6.14-3 
SUMMARY OF SOIL BORINGS 

SA 430 - HISTORIC GAS STATION 0 

COMPLETION REFERENCE 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

ANALYTICAL 
DEPTII SAMPLE INTERVALS SAMPL.ES SOIL1YPE 

(Feet bgs) (Feel bgs) 

12.5 5-7 

7-9 

9-11 

11-12.5 

20.3 0-2 

5-7 

10-12 

14-14.2 

18.5 0-2 

2-4 

4-6 

6-8 

8-10 

10-12 

12-14 

14-16 

19.8 0-2 

5-7 

10-12 

14.5-14.7 

bgs = below ground surface 
voes= Volatile organic compounds 
u ses = Unified soil classification system 
ppm = parts per million 
phyl = phylite 

COLLECTED 
5-7 

11-12.5 

10-12 

10-12 

10-12 

BKG = background levels of Total voe s were measured with a PIO at the work site 

!OF! 

(USCS) 
SM 

SM 

SM 

SM 

GP-SP 

GP-SP 

SM-SP 

SP-GP 

SW-SM 

SM- GP 

SM-GP 

SM-GP 

SM-GP 

SP 

SP 
SP-GP 

GP-SP 

SM-SP 

SM-SP 

SM-SP 

TOTAL VOC'.s 
BY PIO 
tPPM) COMMENTS 

22.0 

5.0 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG Rollerbit phvlite from 14.2 to 20.3-feet 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG 

BKG Rollerbit ohvlite from 14.5 to 19.8-feet 

06-Oci -95 



TABLE 6.14-4 
SUMMARY OF WATER LEVELS AND HYDRAULIC CONDUCTIVITIES 

SA 430 - HISTORIC GAS STATION 0 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

DEP1HTO ELEVATION OF 
WATER WATER 

WELLID .. ELEV ATION1 fFe.et .bl!S) (Feet NG-VD) 
XOM-93-0lX 331.29 10.86 320.43 

XOM-93-02X 332.87 7.11 325.77 

XOM-93-03X 331.87 11.12 320.77 

Notes: bgs = below ground surface 

cm/sec = centimeters per second 

430TAB4.wkl 

NGVD = National Geodetic Vertical Datum 

1 = elevation of top of pvc 

2 = averaged value of two tests 

Groundwater elevations from November 8, 1993 

synoptic water level round 

CONDUCTIVITY 
HVORSLEV2 

(c,m/sec) 
2.9E-04 

7.4E-05 

5.8E-05 

06-Oct-9 



TP-01 
;,,;,·~- .. ... ·-' .. 'ANALYTll ~.»"i .. TSQ0109& : ~ 

ORGANICS (oob) 9FT 
BENZENE < 0.1 
10LUENE < 0.1 

ETIIYLBENZENE < 0.1 

m/p-XYLEN~ < 0.1 

o-XYLENE < 0.1 
OTHER (ppm) 

10TAL PEiROLEUM HYDROCARBONS <56 

Notes: 

< = Less than detection limit. 

43CFSR.WK1 

TABLE 6.14-5 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 430 - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP- 02 TP-03 TP-04 TP-05 TP- 06 

. TS002091( :; :_' TS003Q:9l( : L, TS664o9.1( ,i. •. .. l'SQOS09F.'k .. ii/TS006Q9F.J :_ .:\ 
9FT 9FT 9FT 9FT 9FT 
< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

100 290 < 0.1 . < 0.1 < 0.1 

63 130 < 0.1 < 0.1 < 0.1 

290 320 < 0.1 < 0.1 < 0.1 

86 100 < 0.1 < 0.1 < 0.1 

150 620 92 140 <54 

Pagel of4 

TP-07 TP- 08 
• mo.1®IL2 .: i:i 'Woati9E .. ' 

9FT 9FT 
<0.1 < 0.1 

< 0.1 < 0.1 

< 0.1 14 
<0.1 15 

< 0.1 7.5 

<53 110 

13-0cs-95 



TP-09 TP-10 

·;•., ,./ ' ... );., ANA.LY.TB:., .'.:: ;, .,tt ... ;-.::. TSQ0909FL : • :'. :'.;t$:>:1009F.T 
ORGANICS (ppb) 9Ff 9Ff 
BENZENE < 0.1 < 0.1 

TOLUENE < 0.1 < 0.1 

ElHYLBENZENE < 0.1 < 0.1 

m/p-XYLENE < 0.1 < 0.1 

o-XYLENE < 0.1 < 0.1 

OTIIER (oom) 

TOTAL PETROLEUM HYDROCARBONS 93 <55 

Notes: 
< = Less than detection limit. 

43Cl'SllWK1 

TABLE 6.14-5 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 430 - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP- 11 TP- 11 TP-11 TP- U TP-12 

Wt'tSQ.iliQF .~\ mti'S0 i uiit t :L: 'rSOllti21L:.: '";{:TSO'ii.131! ,'.~ :-c :TS01209.P,L. 

lOFf llFf 12Ff l3Ff 9Ff 
< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

0.5 < 0.1 0.4 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

0.6 0.5 0.5 < 0.1 0.4 

< 0.1 < 0.1 < 0.1 1.2 < 0.1 

420 < 57 < 54 86 < 56 

Page2 of4 

TP-12 

: .. ),i'S6i i10F. . 
.. 

.,: 
lOFf 
< 0.1 

< 0.1 

< 0.1 

0.4 

< 0.1 

< 55 

13- 0tt-95 



TP-12 TP-14 
,_ANAf.YT8 ~: .. / -~ .... tso·i 21it:: .) -··· .~ooi~P.. . ., . ,._ .. , .... 

ORGANICS (ppb) 11Ff 9Ff 
BENZENE < 0.1 < 0.1 
TOLUENE < 0.1 < 0.1 
EllfYLBENZENE < 0.1 < 0.1 
m/p-XYLENE < 0.1 < 0.1 
o-XYLENE < 0.1 < 0.1 
OTIIBR loom) 
TOTAL PETROLEUM HYDROCARBONS < 54 < 55 

Notes: 
< = Less than detection limit. 

43CFSR.WK1 

TABLE 6.14-5 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 430 - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP-14 TP-14 TP-15 TP-15 TP-16 
i;.:rsoi41oi( .. ; ,, ,,TSO l.4Hif-:- .,::tso i.5691(.ti l:-.mtii.oif.t; ;,.~.T'S.Ql.6091{ . 

lOFf UFI' 9Ff 10 Fl' 9Ff 
< 0.1 < 0.1 <0.1 < 0.1 < 0.1 

< 0.1 < 0.1 <0.1 < 0.1 < 0.1 

< 0.1 < 0.1 <0.1 <0.1 < 0.1 
< 0.1 0.4 < 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 <0.1 < 0.1 < 0.1 

55 90 55 < 54 < 57 
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TP-16 
_;JSO.t6ioif. ; 

10FI' 
<0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 

< 55 

13-0<t-9S 



TP-17 TP-17 

.. ,.; .:. :::\U)\i :::)\: '• :.,ANALYTB/ .\ :::::):• :,::::·,:::::,:: TSbi709P .. , ,❖c TS01'.710f.' I 

ORGANICS (oob) 9Ff 10Ff 
BENZENE < 0.1 < 0.1 
TOLUENE < 0.1 < 0.1 
ETI-IYLBENZENE < 0.1 < 0.1 
m/p-XYLENE < 0.1 < 0.1 
o-XYLENE < 0.1 < 0.1 
O'IHER (ppm) 

TOTAL PETROLEUM HYDROCARBONS < 59 < 57 

Notes: 
< = Less than detection limit. 

43CFSR.WKI 

TABLE 6.14-5 
FIELD ANALYTICAL SUBSURFACE SOIL SAMPLES 

SA 430 - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TP-17 TP-18 TP-18 TP-18 TP-19 
., .TSQ_iiut • : : _,) i'sb{810.P: :: . .! ./.: M16.1lP;k [_ ' .. TSP18.1.U.:: .. ::-,, ff ~t'.i>tJ:P : :::: 

11 Ff 10Ff 11Ff 12Ff 11Ff 
< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
< 0.1 < 0.1 < 0.1 < 0.1 <0.1 
< 0.1 < 0.1 < 0.1 1.2 0.4 

< 0.1 <0.1 < 0.1 < 0.1 < 0.1 

< 60 < 54 <.54 71 <.56 

Pagc4of4 

TP-19 

'=f TSQ191ZJ!':_ .. 
12Ff 
< 0.1 

< 0.1 
< 0.1 

< 0.1 

< 0.1 

92 

13- 0cs-9S 



ANALYTE 

ORGANICS (uglg) 

ACE10NE 

DI-N-BUTYL PHTIIALA 1E 

O'IHER (ug/g) 

lOTALORGANIC CARBON 

lOTAL PETROLEUM HYDROCARBONS 

Notes: 

< = Less than detection limit. 

NA = not analyzed. 

430SOSUM.WKI 

TABLE 6.14-6 
ORGANIC ANAL YTES IN SUBSURFACE SOIL 

SA 430 - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSI 
XOM- 93- 0lX XOM- 93 - 0lX X()M-93-02:X xo~- 93-03X 43() - 92-0p( 

DUP lOFT lOFT lOFT lOFT DUP5FT 

< 0.017 < 0.017 < 0.017 < 0.017 0.032 

0.22 0.54 0.41 0.16 <0.62 

936 18600 2720 657 495 

55.3 < 28.5 35.1 44.2 < 27.9 

Si 
439- 92- 0ii 430- 92- 0~X 

5FT llFI' 

< 0.017 < 0.017 

<0.62 <0.62 

NA 517 

< 27.9 < 27.7 

06-Oa-95 



ANALYTE BACK.GROUND 
INORGANICS (u,/,:.) 

ALUMINUM 15000.0 

ARSENIC 21.0 

BARIUM 42.5 

CALCIUM 1400.0 

CHROMIUM 31.0 

COBALT NA 
COPPER 8.39 

IRON 15000.0 

LEAD 36.9 

MAGNESIUM 5600.0 

MANGANESE 300.0 

NICKEL 14.0 

POTASSIUM 1700.0 

SODIUM 131.0 

VANADIUM 28.7 

ZINC 35.3 

Notes: 
NA = not analyzed. 
Shaded values exceed background limit. 

430SJSUM.wkl 

TABLE 6.14-7 
INORGANIC ANAL YTES IN SUBSURFACE SOIL 

SA 430 - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

SSI 
XOM- 93- 0tX XOM- 93- 0lX XOM- 93- 02J! XOM- 93.- 03X 430- 9i- on 

DUP lOF.T IO.Ff l0FT l0FI' DUP5Fr 
NA NA 6420 NA NA 
NA NA 5.79 NA NA 
NA NA 16.6 NA NA 
NA NA 1060 NA NA 
NA NA 16.1 NA NA 
NA NA 8.62 NA NA 
NA NA 18.3 NA NA 
NA NA 15900 NA NA 

15 13 10.1 12 9.13 

NA NA 3690 NA NA 
NA NA 651 NA NA 
NA NA 3J.3 NA NA 
NA NA 408 NA NA 
NA NA 318 NA NA 
NA NA 7.28 NA NA 
NA NA 35.7 NA NA 

SI 
430- 92- 01',. 430- 92- 0IX 

s Ff urt 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
9.85 9.75 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

06- Ott -95 



,,. .. ....... •.•. ••,•~ · ;, j < "'"' 

t? .:,_, ANALYTE ' 
ORGANICS (u.RIL) 
XYLENES 
TOLUENE 
CHLOROFORM 
ETIIYLBENZENE 
NAPH1HALENE 
lRICHlOROElHYlENE 
INORGANICS (u.2./L) 
LEAD 
OTHER (u.e/L) 
TOTAL SUSPENDED SOLIDS 
TOTALPElROlEUM HYDROCARBONS 

Notes: 
< = Less than detection limit. 
NA = Not analyzed 
Shaded values exreed background limit 

430GWSUM.wkl 

= ' 

_,_ BACl'.OROOND <' 

4.25 

TABLE 6.14-8 
ANALYTES IN GROUNDWATER 

SA 430 - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

2680W.;.. 01 ,,,,,,,;- , _,- --- :-,~------.---, _i680W_:::::c,0 l:1,-:-:a:-:-:_ -, A::,r -=::- ,_,., --,--:-i~- 268_QY( +."01;. -:-:-:-:,,-\/-.-.::: - ❖ --:;::'·,·-·:•:y:-:-,,:-,:,-❖ 2_6.89.W:....,,,Ol , ,1-·,l _ . 
Pii.TE1lBD• ,9.'~IL.~~ ·ml'EiµID ·"' tf,Nfit~ ;:f~~ /' '❖ UNPIL~ ·,❖ -~~-u--- 'VNPIL~ 

:,,.,ROUND_2 __ .ROUND_2 ROUND3,; >.::' ROU.ND3 . ROUND l _.:·;-;;:_:,: :,: ROUND ♦ _ , ·":J tOU ND,5 , _ ROUND.S 

NA < 0.84 NA < 0.84 NA < 0.84 NA < 0.84 
NA < o.s NA < o.s NA < 0.5 NA < o.s 
NA 0.62 NA 0.62 NA < o.s NA < 0.5 
NA < 0.5 NA < 0.5 NA < 0.5 NA < o.s 
NA < 0.5 NA < 0.5 NA < o.s NA < o.s 
NA < 0.5 NA < 0.5 NA < o.s NA < o.s 

NA 106 < 1.26 100 < 1.26 16.7 < 1.26 < 1.26 

NA 4190000 NA 4010000 NA 850000 NA 500000 
NA < 120 NA < 190 NA < 190 NA < 190 

13- 0¢- 9S 



:~ ,z ; . 
... . ~= i· , . 
. ; . ' l . ., I 

'':;, 1 .vlALYTE .••. >Li 
ORGANICS foe/L) 
XYLENES 
lOLUENE 
CHLOROFORM 
ElHYLBENZENE 
NAPHTIIALENE 
lRICHl.OROElHYLENE 
INORGANICS (uiz!L) 

LEAD 
01HER fo!llL} 
lOTAL SUSPENDED SOLIDS 
lOTAL PETROLEUM HYDROCARBONS 

Notes: 
< = Less than detection limit. 
NA = Not analyzed 
Shaded values exceed background limit 

430GWSUM.wkl 

NA 
NA 
NA 
NA 
NA 
NA 

4.25 NA 

NA 
NA 

TABLE 6.14-8 
ANAL YTES IN GROUNDWATER 

SA 430 - HISTORIC GAS STATIONS 

< 0.84 
< o.s 

1.2 
< o.s 
< o.s 
< o.s 

56.2 

1320000 
< 120 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

NA <0.84 NA 
NA 0.74 NA 
NA < o.s NA 
NA 0.89 NA 
NA < o.s NA 
NA < 0.5 NA 

< 1.26 : /· 10.2 < 1.26 

NA 195 NA 
NA 9S9 NA 

< 0.84 NA < 0.84 
< o.s NA < o.s 

1.2 NA < o.s 
< o.s NA < o.s 
< o.s NA < 0.5 

0.76 NA < 0.5 

-200 < 1.26 tM 

620000 NA S00000 
< 190 NA < 180 

13- 0<1- 9S 



ORGANICS fo.2/L) 
XYLENES 
TOLUENE 
CHWROFORM 
ElHYLBENZENE 
NAPITTHALENE 
1RICHWROE1HYLENE 
INOR.GANICS (µ.e:/L) 

LEAD 
OTIIER. fue:/L) 
TOTAL SUSPENDED SOLIDS 
TOTAL PElROLEUM HYDROCARBONS 

Notes: 
< = Less than detection limit. 
NA = Not analyzed 
Shaded values exceed background limit 

430GWSUM.wkl 

NA 
NA 
NA 
NA 
NA 
NA 

4.25 < 1.26 

NA 
NA 

TABLE 6.14-8 
ANAL YTES IN GROUNDWATER 

SA 430 - HISTORIC GAS STATIONS 

--

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

0.9 NA 0.94 
< o.s NA < o.s 

0.81 NA < o.s 
S.8 NA 6.4 
2.8 NA 0.85 
1.5 NA < o.s 

8.79'1 < 1.26 3.1 
-

311000 NA 65000 
229 NA < 180 

3 

NA < 0.84 
NA < o.s 
NA < o.s 
NA 4 
NA < 0.5 
NA < 0.5 

< 1.26 .,,.: :;::: ::,•: ... : ::::::::: ::/",';'::' 5.i 

NA 11000 
NA < 180 



,,, ;_'} ' 

·•· :f 
y ANALY.ra . :. . . • 

ORGANICS fueJL) 
XYLENES 
TOLUENE 
CHLOROFORM 
ElHYLBENZENE 
NAPHTIIALENE 
TRICHIDROElHYLENE 
JNORGANICS (,ue/L) 

LEAD 
O'IHER(ut!IL) 
TOTAL SUSPENDED SOLIDS 
TOTAL PETROLEUM HYDROCARBONS 

Notes: 
< = Less than detection limit. 
NA = Not analyzed 
Shaded values exreed background limit 

430GWSUM.wk1 

' .,, 
❖,;. 

BACl'..OROUND 

4.25 

TABLE 6.14-8 
ANALYTES IN GROUNDWATER 

SA 430 - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

XOM '.'.i9l:"."'02X .. " 
., .,:>· 

,, '. XOM-i--93~ 02X.,.~- ..:•·•-❖• .. i· 

" PiL ·ntRl!lf ' • . .. 

u~~~ < PILTBREI}- ,.:-'UNPiL~ .· 
··=·•-•.--· 

' ROUND~.- .;-·; .. .... . ROUND3, .. ,,. ... ROUND4 .,Ji • ' ROUND ◄ 

NA 1.9 NA < 0.84 
NA < o.s NA < 05 
NA < 0.5 NA < 0.5 
NA 0.49 NA < 05 
NA < 0.5 NA < 0.5 
NA 1.2 NA < 0.5 

1.26 
.. 

=•:\M8 1.26 17 < •,•.·-•-•,•,•-•,•-:•-•:-.• ,•,•·· < -:-:-:-:-:-.-:-.-· -:-.-.-:·.•,•,•·· 
--

NA 392000 NA 460000 
NA < 190 NA < 190 

4 

.-.· .. , 
XQN.~~ +02X. .. ', . . 

PILTERBO " YNPli::rmwn 
ROUNDf ··=·• 

.. ., . ROUNDS . 

NA 1.1 
NA < 0.5 
NA < 0.5 
NA 0.51 
NA < 0.5 
NA 0.53 

< 1.26 1.84 

NA 62000 
NA < 190 

13-0c!-95 



ORGANICS fue.lL) 
XYLENES 
TOLUENE 
CHLOROFORM 
ElHYLBENZENE 
NAPHlHAlENE 
'JRICHLDROETIIYLENE 
INORGANICS fm,/L) 
LEAD 
omBR (u.ruL) 
TOTAL SUSPENDED SOLIDS 
TOTAL PE'JROLEUM HYDROCARBONS 

Notes: 
< = Less than detection limit. 
NA = Not analyzed 
Shaded values exceed background limit 

430GWSUM.wk1 

if ·~ : ~- t '~ 
.-·i:: 

BAcitGRQUNi>. 

NA 
NA 
NA 
NA 
NA 
NA 

4.2S < 1.26 

NA 
NA 

TABLE 6.14-8 
ANAL YTES IN GROUNDWATER 

SA 430 - HISTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

< 0.84 NA 
< o.s NA 
< o.s NA 
< o.s NA 
< o.s NA 

12 NA 

< 
< 

< 
< 

0.84 
o.s 

1 
o.s 
o.s 
9.3 

,.:::: : :\,: ,' il.l < 1.26 :;: ;:)::;:/ ·'.:"' ,.:::::::· , :93 ; 

271000 NA 170000 
2810 NA < 190 

NA < 0.84 
NA < o.s 
NA < o.s 
NA < 0.5 
NA < 0.5 
NA 6.2 

< 1.26 ::::-:::? :\::. :/ :: u.s 

NA 221000 
NA < 190 

13-0<t-9S 



TABLE 6.14-9 
HUMAN HEAL m PRE EV ALUA110N OF SUBSURFACE SOIL 

SA 430 - IDSTORIC GAS STA 110NS 

SITE INVESTIGA 110N REPORT 
FORT DEVENS, MA 

ZMltii.r .................. . 

;~'.AK)~;[: 
t .. z.:.- .:\f 

ACE'IONE 1/4 0.000032 100000000 

DI-N-BUlYIE PH1HAIA1E 1/4 0.00041 100000000 

TOLUENE 4/36 97.7 290 200000000 

~ENZENE 3/36 69 130 100000000 

m/p-XYIENE• 11/32 51.2 320 1000000000 

o-XYIENE• 4/32 48.7 100 1000000000 

OnIER m 
TOTAL PETROLEUM HYDROCARBONS 151 620 1680 

Notes: 

3000 NO 

NA NO 

90000 NO 

80000 NO 

800000 NO 

800000 NO 

2500 NO 

[a) Subsurface soil (3 to 15 feet) based on field scrccning samples 1P-01 through 1P-10 from 1992, 1P-11 through 1P-19 from 1993, and soil boring,; XOM-93-02X and 430-92-0lX. 

• • analytc from field screening samples 

µ,ivkg = micrograms per kilogram 
mg/kg -= millograms per kilogram 
- • not applicable 

MCP = Massachusetts Contingency Plan 

NA = not available 

43<HHSUB.wkl 17-0<t-95 



TABLE 6.14-10 
HUMAN HF..AL1H PRE EVALUATION OF GROUNDWATER 

SA 430 - IDSTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

-~."' .. . ... . .. ············•·.·•.·· .. • :x..« 

ORGANICS 
CHLOROFORM 

E1HYLBENZENE 
NAPHlHAI.ENE 

e,; 

.. :;:.1-.: ... , .. '{:; 

TOLUENE ------::-:--~-~--.9 , •• 

TRtdrt.oRO~ :,:, .. ·""""' .. 
XYLENES 

INORGANICS 

01HER 

Notes: 

5/17 
6/17 
']J17 

·,~. ,,, 1/.!.? 
)_- 6/.lJ '.:. 

4/17 

0.89 
3.0 

1.2 
6.4 

1.8 2.8 

0.74 0.74 
,. ··:; }., \:;:::··· it~ .. ,:·"·•'''\ii''':' 

1.21 1.9 

NA 

NA 

NA 

NA 
_.,, . ..,..i,•-,.,·::* x ;••-Y. w •• , '.=:····,,.:·: 

NA 

[a] Groundwater based on unfiltered samples from '268CNl-01 and 2680W-03 (2 rounds each) and XOM-93-0lX to XOM-93-03X ( one duplicate). 

(b) Includes the lowest of either the EPA or MA drinking water standards, or if no federal standard or guideline is available, the Region III tap water concentration. 

NA = not available 

µg/L = micrograms per liter 

- '"' not applicable 

Shaded compounds exceed standard or guideline. 

430HHGW.wlr.1 

5 

700 
1500 

10000 

NO 

NO 

NO 

NO 

• ~ =i-~. ,)i 
NO 

17-0cl-95 



PAVED PARKING LOT 

e TP-16 

• TP-15 P-182 
• FORMER 

TP-17 TP-~W-03~ • TP-14 GASOLINE 

XOM-93-0 PUMPHOU 

T,07 TP• 

XOM-93-01X FORMER UST 
♦ LOCATION'----._ 

• TP-10 'TP-
,,,. 

TP-09 $ • TP-11 

TP-1a • Yi{:,tJ~'.o~}f!f~:.; P-01 • 

♦ • 2680W-01 

2680W-02 

e TP-20 

LEGEND 

e TERRAPROBE LOCATION 

-+- MONITORING WELL LOCATION 

... SOIL BORING LOCATION 

SCALE IN FEET 

FIGURE 6.14-1 
EXPLORATION LOCATIONS 

SA 430 SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

0 ~ ~ 
L950-=-90-18- 0-.<0->1- 2--5 -9 .:.::7------=----------------ABB Environmental Services, Inc. 



PAVED PARKING LOT 

XOM-93-03# 

I 320.771 . ,· 

XOM-93-01X FOAt.ER UST 
.....--~ + LOCATION I 320.431 

LEGEND 

-+-
► 

.. 
2680W-02 

1 a23.oa 1 

MONITORING WELL LOCATION 

INFERRED GROUNDWATER FLOW DIRECTION 

GROUNDWATER ELEVATION DURING NOV. 8, 1993 
SYNOPTIC WATER-LEVEL ROUND 

SCALE IN FEET 

• 2680W-01 

I326.44 I 

FIGURE 6.14-2 
INFERRED GROUNDWATER FLOW DIRECTION 

SA 430 SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

..,._o _______ ..;.4o;;....... ____ .....;90;.:.... _______________ ABB Environmental Services, Inc. 
9509018D(o) 2,9 



PAVED PARKING LOT 

TP-06 
LT 
LT 
LT 
LT 
LT 
<54 

TP-07 
LT 
LT 
LT 
LT 
LT 

<53 

FORM 
LOCATION 

TP-10 

TP-10 
LT 

TP-0 

LT 
LT 
LT 
LT 

<55 

LT 
LT 
LT 
LT 
93 

LEGEND 

• TERRAPROBE LOCATION 

TP-01 Sample ID 

LT Benzene In ppb 

LT Toluene In ppb 

LT Ethylbenzene in ppb 

LT M'P Xylene in ppb 

LT 0-xylene In ppb 

TP-04 
LT 
LT 
LT 
LT 
LT 
92 

LT 
14 
15 

7.5 

110 

60 TOTAL Petroleum Hydrocarbons in ppm 

LT LESS THAN DETECTION LIMrT 

SCALE IN FEET 

• 

TP-03 
LT 
290 

130 
320 

TP-02 
LT 

LT 
LT 
LT 
140 

FIGURE 6.14-3 
FIELD SCREENING RESULTS 

DEPTH AT9 FT 
SA 430 SITE INVESTIGATION REPORT 

FORT DEVENS, MA 
LJo~ ____ ....:4!!!0~ _ ___ ...!ao!!:!.... _ ____________ ___ ABB Environmental Services, Inc. 
95090 160(0) 1 3 



PAVED PARKING LOT 

TP-16 9' 10' 

LT TP-14 TP-14 
9' 10' 

TP-17 TP-17 
LT LT 
LT LT 
LT I LT 
LT ~ LT 
LT LT 

<59 <59 

LT 
LT 
LT 
LT 

<57 , 
• 

TP-15 
LT 
LT 
LT 
LT 
LT 
55 

LT 
LT 
LT 
LT 
LT 
<55 

P-182 
AMER 

TP-17 GASOLINE 

LEGEND 

FORMER UST 
LOCATION 

TP-18 

TP-18 
LT 
LT 
LT 
LT 
LT 

<54 

e TERRAPROBE LOCATION 

TP-01 Sample ID 

PUMPHOU 

LT 
LT 
LT 
LT 
LT 
55 

LT Benzene In ppb LT LESS THAN DETECTION LIMIT 

LT Toluene In ppb 
1----1 

1--L_T--t Elhylbenzene In ppb 

.,__L_T_ Xylene In ppb 

1--L_T--1 Orlhoxylene In ppb 

NC NOT COLLECTED 

,_60 _ _. TOTAL Petroleum Hydrocarbons ppm 

SCALE IN FEET 

TP-11 
LT 
0.5 
LT 
0.6 
LT 

FIGURE 6.14-4 
FIELD ANALYTICAL RESULTS 

DEPTH AT 9 TO 10 FEET 
SA 430 SITE INVESTIGATION REPORT 

FORT DEVENS, MA 
L..:::o _____ ...;4~0 _____ ..:8:.::..0----------------ABB Environmental Services, Inc. 
9509018D(o) 6 ,C 



Q 
PAVED PARKING LOT 

TP-16 
LT TP-15 

LT LT TP-17 LT LT LT LT LT LT LT LT LT LT <55 LT 
LT 

<60 

12' 11' TP-17 

TP-18 TP-18 
LT LT 
LT LT FORMER UST 

LT LT 
LOCATION 

1.2 LT 
LT LT 
71 <54 TP-1ee 

11' 12' 

TP-19 TP-19 
LT LT eT-
LT LT 
LT LT 
0.4 LT 
LT LT 

<56 92 

LEGEND 

• TERRAPROBE LOCATION 

TP-01 Sample ID 

LT Benzene In ppb 

LT Toluene In ppb 

LT Ethylbenzene In ppb 

LT Xylene In ppb 

LT Orthoxylene In ppb 

60 TOT AL Petroleum Hydrocartxms ppm 

LT LESS THAN DETECTION LIMIT 
NC NOT COLLECTED 

SCALE IN FEET 

TP-14 
LT 
LT 
LT 
LT 
LT 

TP-12 
LT 
LT 
LT 
LT 
LT 

2680 

t 
~Q:-

~"; 
g;-0 

~o 
<v(j 

13' _f 

LT 
LT 

LT LT LT 
0.5 0.5 LT 
LT LT 1.2 

<54 86 

FIGURE 6.14-5 
FIELD ANALYTICAL RESULTS 

DEPTH AT 11 TO 13 FEET 
SA 430 SITE INVESTIGATION REPORT 

0 40 80 
FORT DEVENS, MA 

-----=-----..::::.----------------ABB Environmental Services, Inc. 
9509018D(o) 6 ,0 



PAVED PARKING LOT 

2680W-03~ 
XOM-93·03X 

XOM-93-01X FORMER UST 
♦ LOCATION 

DUP 
0
\. 

8-10 8-10 

LT LT 
0.22 0.54 

15.0 13.0 

55.3 LT 
936 18,600 

Cu 18.3 

♦ Fe 15,900 
2680W·02 Mn 651 

Ni 31 .3 

Na 318 

LEGEND 

-+- SOIL BORING LOCATION 

+ MONITORING WELL LOCATION 

16' SAMPLE DEPTH IN FEET 

LT TOTAL voes In µgig 

LT TOT AL SVOCs In µgig 

LT Lead In µgtg 

Lr TPHCln µgig 

LT TOC lnµgtg 

LT LESS THAN DETECTION LIMIT 

NA NOT ANALYZED 

SCALE IN FEET 

8-10 

LT 

8-10 

LT 
0.41 

10.1 

35.1 

2720 

0.032 

NA 
9.13 

LT 
NA 

... 2680W-01 

LT 
NA NA ~ 

9.85 
<fr) r;-

LT LT & 
NA NA OQ: 

<::J<i; 

# 
S' 

FIGURE 6.14-6 
ANAL VTES DETECTED IN SOIL 

SA 430 SITE INVESTIGATION REPORT 

0 
FORT DEVENS, MA 

40 80 
...,950~ 90,....,..-1a""'D.,...(o.,..> -2-,8-----'-7'------.....;;..;;..----------------ABB Environmental Services, Inc. 



Round3 Round3 
FIitered PAVED PARKING LOT 

9.05 I Pb I LT 
2.8 

Round 3 
229 Unftltel'lld 

311,000 I Pb I 8.8 

Round4 
FIitered 
Round4 

7.34 I Pb I LT 
0.85 

Round4 
LT Unftltered 

65,000 I Pb I 3.1 

Round& 
Round 5 FIitered 

i--4._o_, I Pb I LT 
LT 

LT 
Round5 

Unftltel'lld 

l 

l 

l 

l 

I Pb I 5.1 I __ ,_ 11,000 

XOM-93-01X FORMER UST + LOCATION 

Round 2 Round 2 

1.2 Unftltenid 
I Pb I 56.21 NA 

LT 

1,320,000 '· Round 3 Round 3 2680W-02 
1.67 FIitered • 

LT I Pb ILT 

959 
Round3 

195 

Round 4 Round 4 
FIitered 

Round 5 

1.96 
11 Pb I LT I 

LT 

LT 
VRound4 

LT 

LT LT 
Unfiltered 

Round 5 
Fllt red e 

I Pb I LT 

Round5 
Unfiltered 

l 

620,000 I Pb 1200 l 500,00 I Pb 111,9 I 
/ 

LEGEND 

-+- MONITORING WELL LOCATION 

; 
T 

TOTAL voes In µo/L 

TOTAL SVOCs In µg/L 

TPHC In µg/L 

TSS lnµg/L 

LT LESS THAN DETECTION LIMIT 

Pb 158 I- CONCENTRATION (µg/L) 

.__ ___ ANAL YTE (ABOVE BACKGROUND) 

SCALE IN FEET 

Round3 Round 3 

12.4 FIitered 
I Pb I LT 

LT 
Round3 

2810 Unllllered 
271,000 I Pb 113.1 l 
Round 4 Rouaid4 

FIitered 
10.1 I Pb I LT l 
LT 

Round 4 
LT Unfiltered 

170,000 I Pb I 9.3 

Round5 
Round 5 
FIitered 

6.2 I Pb I LT 
LT 

Round 3 

2.66 

LT 

LT 

392,000 

Round 4 

LT 

LT 

LT 

460,000 

Round 5 

2.14 

LT 

Round3 
FIitered 

I Pb I LT 

Round 3 
Unfiltered 

I Pb I 8.68 I 
Round 4 
FIitered 

I Pb I LT l 
Round4 

Unfiltered 
I Pb 111.0 I 

Round II 
FIitered 

I Pb I LT 
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SECTION 6 

6.15 STUDY AREA 43P 

6.15.1 Study Area Background and Conditions 

SA 43P is located on Sherman Avenue, approximately 150 feet northeast of the 
intersection of Givery Street and Sherman Avenue (Figure 6.15-1). The structure 
of the historic gas station at SA 43P consisted of a pump island and a small 
gasoline pumphouse. The gas station at SA 43P was a Type A station with one 
5,000 gallon (or possibly 5,140 gallon) UST located between the gasoline 
pumphouse and the pump island. The station was used during World War II as a 
vehicle motor pool to support military operations. The motor pool operations 
were discontinued during the late 1940s or early 1950s. The gasoline UST at 
SA 43P was excavated and removed before 1952. Reportedly, this UST was 
moved to SA 431 and installed there as a second UST at that station. Records on 
the exact location of the station at SA 43P were not available prior to the 
commencement of the 1992 field investigation. Presently, the area around the 
reported location of SA 43P is an open grassy area with Building T-622 and a 
paved parking lot on the southern portion of the site and bedrock outcrop to the 
north (see Figure 6.15-1). Building T-622 is apparently an administrative office. 
A 1,000 gallon heating oil UST is located on the north side of Building T-622 and 
appears to still be in use (see Figure 6.15-1). 

6.15.2 Study Area Investigation Program Summary 

The field investigation program at SA 43P consisted of 11 TerraProbe points, 
collection of subsurface soil samples, field analysis of those soil samples, and one 
soil boring. 

The TerraProbe points were advanced to refusal at each location and as many as 
three subsurface soil samples per point were collected for field analysis. The 
samples were analyzed in the field for BTEX and TPHC (Figure 6.15-2). 

One soil boring ( 43P-92-01X) was advanced to refusal, apparently bedrock, and 
two subsurface soil samples were collected for laboratory analysis. The samples 
were analyzed for VOCs, TPHC, and lead (see Figure 6.15-2). 
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6.15.3 Field Investigation Results and Observations 

The soil encountered at SA 43P consisted of silty well graded sand with gravel. 
Refusal, apparently bedrock, was reached at 13 feet to 15 feet bgs in both the 
TerraProbe points and the soil boring. Groundwater was not encountered; 
however, the last soil sample collected from 43P-92-01X was moist to wet 

• indicating that groundwater may be present in the bedrock. The boring log for 
43P-92-01X is provided in Appendix B. 

A total of 21 soil samples were collected and analyzed in the field. No BTEX 
compounds were detected in any of the samples, and TPHC was detected in only 
one soil samples (220 ppm at 5 feet in TP-02) (Table 6.15-1; Figures 6.15-2 
through 6.15-4). 

43P-92-01X was drilled adjacent to TP-02 to confirm the TPHC field analytical 
result. Two soil samples were collected from 5 feet to 7 feet bgs and 12 feet to 
14 feet bgs for laboratory analysis. No VOCs or TPHC were detected in either 
sample, and lead was present below the established background concentration 
(Table 6.15-2; Figure 6.15-5). The water table was not encountered at this site. 

6.15.4 Nature and Distribution of Contamination (Field Screening and 
Laboratory Results) 

The objective of the field sampling program at SA 43P was to determine if 
residual soil contamination was present at this historic gas station. Based on the 
results of the field screening, which detected TPHC at 220 ppm in one soil 
sample, it does not appear that an unacceptable amount of residual contamination 
exists at this historic gas station. 

6.15.5 Preliminary Human Health Risk Evaluation 

The groundwater table was not encountered at this SA. The tank at this location 
was removed before 1945. Field analysis of 13 shallow and intermediate depth 
TerraProbe soil samples revealed no measurable concentrations of BTEX to a 
depth of 9 feet. TPHC was detected above the method detection limit in only 
one of these 13 samples, at 220 ppm. Comparing this result against the calculated 
risk-based commercial/industrial concentration value of 1,700 µ,g/g for gasoline 
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indicate~ that there should be no significant risk to public health from soil 
contamination at SA 43P. 

A confirmatory boring by ABB-ES supports the field-screening results. Soil 
samples at 5-feet and 12-feet in the boring through the suspected tank location 
( 43P-92-01X) showed no residual TPHC contamination. Lead was detected at 
concentrations below the site-specific background. 

6.15.6 Conclusions and Recommendations 

The objective of the field sampling program at SA 43P was to determine if 
residual soil contamination was present at this historic gas station. Based on the 
results of the field screening, which detected TPHC at 220 ppm in only one soil 
sample and a human health PRE, it does not appear that an unacceptable level of 
residual contamination exists at this historic gas station. Since the investigation 
has focused on the subsurface, no ecological PRE was conducted. Therefore, 
NF A is recommended at this historic gas station. 
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SAMPLE ID $_A# MEQIUM SITE: JJ) 

43TSP01XX501XF 43P SOIL 1P-01 

43TSP01XX901XF 43P SOIL 1P-01 

43TSP02XX501XF 43P SOIL 1P-02 

43TSP02XX901XF 43P SOIL 1P-02 

43TSP02X1501XF 43P SOIL 1P-02 

43TSP03X1101XF 43P SOIL 1P-03 

43TSP03Xl 701XF 43P SOIL 1P-03 

43TSP04XX501XF 43P SOIL 1P-04 

43TSP04XX901XF 43P SOIL 1P-04 

43TSP04X1501XF 43P SOIL 1P-04 

43TSP05Xl 101XF 43P SOIL 1P-05 

43TSP05X1601XF 43P SOIL 1P-05 

43TSP06XX901XF 43P SOIL 1P-06 

43TSP07XX501XF 43P SOIL 1P-07 

43TSP07XX901XF 43P SOIL 1P-07 

43TSP07X1501XF 43P SOIL 1P-07 

43TSP08XX901XF 43P SOIL 1P-08 

43TSP08X1601XF 43P SOIL 1P-08 

43TSP09XX901XF 43P SOIL 1P-09 

43TSP10XX901XF 43P SOIL 1P-10 

43TSP11XX901XF 43P SOIL 1P-11 

N01ES: 

• = ND denotes a non detect or concentrations below 5 ppm 

0 = ND denotes a non detect or concentrations below 10 ppm 

# = Study area 

HGS43P!.WKI 

TABLE 6.15-1 
FIELD SCREENING RESULTS 

HISTORIC GAS STATION-SITE P 

SITE INVESTIGAITON REPORT 
FORT DEVENS, MA 

TOTAL 
,. 

-·, ;; 

DEP1H 
.•:. 

BTEX BEN* TPH TOL* 
. (f~_t) ppm_ PPP ' . : ppl;, ·- ppt 

5 < 55 0 ND ND 

9 < 60 0 ND ND 

5 220 0 ND ND 

9 <52 0 ND ND 

15 < 55 0 ND ND 

11 < 55 0 ND ND 

17 < 60 0 ND ND 

5 < 55 0 ND ND 

9 < 60 0 ND ND 

15 < 55 0 ND ND 

11 < 55 0 ND ND 

16 < 55 0 ND ND 

9 < 55 0 ND ND 

5 < 55 0 ND ND 

9 < 60 0 ND ND 

15 <57 0 ND ND 

9 < 55 0 ND ND 

16 < 55 0 ND ND 

9 < 55 0 ND ND 

9 < 55 0 ND ND 

9 < 55 0 ND ND 

M/P 
E-'-BEN* XYL** -0..s.<XYL-* 

iml? pp\; j)p\> GQMMEtrt'S 

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 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

23-0a-95 



TABLE 6.15-2 
INORGANIC AND ORGANIC COMPOUNDS IN SOIL 

SA 43P - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

ANALYTE l3ACK ,.... I l{O.RJN(} 4it-?.,Z:--O!X. 

INORGANICS (ug/g) 
l.EAD 

OTHER (ug/g) 
10TALORGANICCARBON 

10TAL PEIROlEUM HYDROCARBONS 

N01ES: 

TABLE USTS DETECTED ANALY1ES ONLY -

SEE PROJECT ANALYTE UST FOR SUMMARY 

< = LESS IlIAN DETECTION UMIT SHOWN 

NA = NOT ANALYZED 

SA43PP.WKI 

Q~QQ'tio_ I. b'EPTH 

48.4 

5 ,.·.-;-. 
'' 

_12 ,. --------

9.67 6.82 

NA 854.0 

< 27.9 < 27.9 

23-0ci-95 
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6.16 STUDY AREA 43Q 

6.16.1 Study Area Background and Conditions 

The structure of the historic gas station at SA 43Q consisted of a pump island and 
a small gasoline pumphouse. Based on available documentation, the gas station 
at SA 43Q was a Type A station design. The Type A station had one 5,000 gallon 
(or possibly 5,140 gallon) UST located between the gasoline pumphouse and the 
pump island. The station was used during World War II as a vehicle motor pool 
to support military operations. The motor pool operations were discontinued 
during the late 1940s or early 1950s. No records were available of the 
decommissioning of the gas station or the removal of the associated UST. This 
historic gas station was located on the northern side of Sherman Avenue across 
from the existing Building 694 (Figure 6.16-1). Presently, the area around where 
SA 43Q was located is used by installation personnel as a soccer field. 

6.16.2 Study Area Investigation Program Summary 

The field investigation program at SA 43Q consisted of a surficial geophysical 
program, 10 TerraProbe points to collect subsurface soil and soil-gas samples and 
field analysis of those soil and soil-gas samples. 

The surficial geophysical program consisted of a metal detector, magnetometer, 
and GPR survey. This program was designed to determine if any abandoned 
UST(s) were present at this site. The metal detector and magnetometer surveys 
covered a majority of the existing soccer field while the GPR survey was used to 
investigate magnetic anomalies detected in the other two surveys (see 
Figure 6.16-1). 

A total of three soil samples were collected from two TerraProbe points, and 11 
soil-gas samples were collected from 10 TerraProbe points. The soil samples were 
analyzed in the field for BTEX and TPHC , while the soil-gas samples were 
analyzed for BTEX, only (Figure 6.16-2). 

6.16.3 Field Investigation Results and Observations 

The results of the surficial geophysical surveys did not indicate the presence of an 
abandoned UST, but several small magnetic anomalies were detected in the 
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reported area of the historic gas station. These anomalies were believed to be 
construction debris from the former pump house and/ or pump island. The results 
of the surveys are presented in Appendix L. 

Only three soil samples were collected, from two locations, because refusal was 
reached at approximately 9 feet. Refusal was encountered at each TerraProbe 
point prior to reaching the water table. No BIBX or TPHC were detected in any 
of the soil samples collected (Table 6.16-1; see Figure 6.16-2). Because each of 
the TerraProbe points met refusal before encountering groundwater, soil-gas 
samples were collected between 8 and 9 feet from all 10 proposed points. Two 
soil-gas samples were collected from TP-04. These depths were estimated to be 
at or below the bottom of the former UST. All of the soil-gas samples were 
analyzed for BIBX, only. No BIBX was detected in the soil-gas sample collected 
from SA 43Q (see Table 6.16-1; Figure 6.16-3). 

6.16.4 Preliminary Human Health Risk Assessment 

No abandoned UST(s) was detected during the geophysical survey conducted at 
SA 43Q. Field analysis of three TerraProbe soil samples revealed no measurable 
concentrations of BTEX to a depth of 16 feet. TPHC was not detected above the 
method detection limit in any of these samples. Eleven TerraProbe soil-gas 
samples were collected, and no measurable concentrations of BIBX were 
encountered. There should be no significant risk to public health from soil 
contamination at SA 43Q. 

6.16.5 Conclusions and Recommendations 

The objective of the field sampling program at SA 43Q was to determine if 
residual soil contamination was present at this historic gas station. Based on the 
results of the field investigation program and a human health PRE, it does not 
appear that the past activities at SA 43Q have adversely impacted the soil or the 
groundwater quality. Since the investigation has focused on the subsurface, no 
ecological PRE was conducted. Therefore, NF A is recommended at this historic 
gas station. 
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SAMPLE ID SA# MEDIUM SITE ID 

43TSQ01X:X901XF 430 SOIL TP-01 

43TSQ01X1601XF 430 SOIL TP-01 

43TSQ04X:X901XF 430 SOIL TP-04 

43TGQ01X:X801XF 430 GAS TP-01 

43TGQ02X:X901XF 430 GAS TP-02 

43TGQ03X:X801XF 430 GAS TP-03 

43TGQ04X:X801XF 430 GAS TP-04 

43TGQ04X:X901XF 430 GAS TP-04 

43TGQ05X:X801XF 430 GAS TP-05 

43TGQ06X:X801XF 430 GAS TP-06 

43TGQ07XX801XF 430 GAS TP-07 

43TGQ08X:X801XF 430 GAS TP-08 

43TGQ09X:X801XF 430 GAS TP-09 

43TGQ10XX801XF 430 GAS TP-10 

N01ES: 

• = ND denotes a non detect or concentrations below 5 ppb 

** = ND denotes a non detect or concentrations below 10 ppb 

# = Study Area 

NA = Not applicable 

GAS = Soil gas 

HGS43Q.WKI 

TABLE 6.16-1 
FIELD SCREENING RESULTS 

HISTORIC GAS STATION-SITE Q 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TOTAL 
OEPTII TPiI BTEX BEN* ·rot• 

(.fe~f)- ·- - ppm J>i>:b JJPb . P,Pb 

9 <54 0 ND ND 

16 <53 0 ND ND 

9 <54 0 ND ND 

8 NA 0 ND ND 

9 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

9 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

M!P 
E-UEN* XYL** o-xn•· 

ppb DDb DD,, GQMMENTS 

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 
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6.17 STUDY AREA 43R 

6.17.1 Study Area Background and Conditions 

The structure of the historic gas station at SA 43R consisted of a pump island and 
a small gasoline pumphouse. Based on available documentation, the gas station 
at SA 43R was a Type A station with one 5,000 gallon (or possibly 5,140 gallon) 
UST located between the gasoline pumphouse and the pump island. The station 
was used during World War II as a vehicle motor pool to support military 
operations. The motor pool operations were discontinued during the late 1940s 
or early 1950s. No records were available of the decommissioning of the gas 
station or the removal of the associated UST. This historic gas station was 
located on the northern side of Sherman Avenue across from the existing 
Building 696 and approximately 600 feet northeast of SA 43Q (Figure 6.17-1). 
Presently, the area around where SA 43R was located is a grassy area bordered 
on the south-southwest by a parking lot and Sherman Avenue (see Figure 6.17-1). 

6.17.2 Study Area Investigation Program Summary 

The field investigation program consisted of surficial geophysical surveys, . 
TerraProbe points to collect subsurface soil and soil-gas samples, field analysis of 
these soil and soil-gas samples, and one soil boring to collect soil samples for 
laboratory analysis. 

The surficial geophysical program consisted of a metal detector, magnetometer, 
and GPR survey. This program was designed to determine if any abandoned 
UST(s) were present at this site. The metal detector and magnetometer surveys 
covered an area approximately 250 feet long and 150 feet wide, while the GPR 
survey was used to investigate magnetic anomalies detected in the other two 
surveys (see Figure 6.17-1). 

A total of two soil samples were collected from two TerraProbe points, and one 
soil-gas sample was collected from each of the 10 TerraProbe points. The soil 
samples were analyzed in the field for BTEX and TPHC , while the soil-gas 
samples were analyzed for BTEX, only (see Figure 6.17-1). 
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One soil boring ( 43R-92-01X) was drilled through the UST excavation, and two 
subsurface soil samples were collected for laboratory analysis. The samples were 
analyzed for voes, TPHe, and lead. 

6.17.3 Field Investigation Results and Observations 

Only three soil samples were collected from 43R-92-01X; the soil below the UST 
excavation consisted of poorly graded sand with gravel grading to a sandy silt. 
The groundwater was encountered at 12 feet bgs. Bedrock was not encountered 
in this soil boring. The major hydrologic feature on this side of the Main Post is 
the Nashua River which is located west of SA 43R. Based on this it appears that 
the groundwater flow in this area would also be to the west. 

The geophysical surveys determined that one abandoned UST was present at the 
site. The UST was added to the installation's tank removal program, and on 
June 26, 1992 ATEe removed a 5,000 gallon UST. At the time of the removal, 
tank contents consisted of fuel and sludge (ATEe, 19921). There was no visibly 
contaminated soil observed in the excavation, and groundwater was not 
encountered. ATEe performed field screening on 10 soil samples (SS-1 and SS-8) 
collected from the walls of the excavation at 5 feet to 6 feet, and two soil samples 
(SS-9 and SS-i0) from the bottom of the excavation (Figure 6.17-2). voe 
concentrations (measured by PID in soil headspace) ranged from 0.1 to 17.0 ppm, 
and TPHe levels (measured on an NDIR) ranged from 9.9 to 90.3 ppm (ATEe, 
19921) (Table 6.17-1). One composite soil sample was collected from the bottom 
of the excavation by ABB-ES and submitted for laboratory analysis at ABB-ES' 
Wakefield, Massachusetts laboratory. The results of this analysis indicated a 
TPHe concentration of 168 ppm (see Table 6.17-1). Based on the results of 
ATEe's sampling and screening, the soils in the excavation were deemed to be 
uncontaminated and the excavation was backfilled (ATEe, 19921). However, 
based on the results of the sample collected and analyzed by ABB-ES, an 
additional investigation was conducted to confirm the nature and distribution of 
fuel-related contamination detected in the bottom of the abandoned UST 
excavation. 

After the excavation was backfilled 10 TerraProbe points were advanced at 
SA 43R (see Figure 6.17-1). Only two soil samples were collected due to the 
dense soil, and subsurface obstructions. No BTEX or TPHe were detected in 
these soil samples (Figure 6.17-3). Groundwater was not encountered in the first 
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two TerraProbe points so 10 soil-gas samples were collected from the 5 foot depth 
interval from 10 TerraProbe points. This depth was chosen due to the dense soil 
and subsurface obstruction encountered. BTEX was not detected in any of the 
soil-gas samples collected (Table 6.17-2; Figure 6.17-4). 

Soil boring 43R-92-01X was drilled through the middle of the backfilled UST 
excavation in an attempt to reach the water table directly below the excavation. 
Groundwater was encountered at 12 feet, and soil samples were collected for 
laboratory analysis from depths 11 feet to 13 feet and 156 feet to 17 feet bgs. No 
VOCs or TPHC were detected in either sample and lead was present below the 
established Fort Devens background concentration (Table 6.17-3; Figure 6.17-5). 

6.17.4 Preliminary Human Health Risk Evaluation 

A 5,000 gallon UST at SA 43R was discovered by ABB-ES and removed by 
A TEC during the SI field investigation. The groundwater table was encountered 
at 12 feet. Prior to backfilling, ATEC collected 10 soil samples from the 
excavation walls which were screened in the field for TPHC by the NDIR method, 
and analyzed for TPHC in the laboratory. TPHC levels ranged from 10 ppm to a 
maximum value of 90 ppm on the NDIR, and from < 10 ppm to 63 ppm in the 
laboratory. The TPHC level in a confirmatory soil sample collected by ABB-ES 
for TPHC analysis by USEPA Method 418.1 was 168 ppm. The excavation was 
backfilled by ATEC and ABB-ES conducted follow-up SI activity. 

Field analysis of two TerraProbe soil samples in the unsaturated zone revealed no 
measurable concentrations of BTEX or TPHC to a depth of 15 feet. Ten 
TerraProbe soil-gas samples were collected, and no measurable concentrations of 
BTEX were encountered. A confirmatory boring by ABB-ES supports ABB-ES' 
field analysis results. Soil samples at 11 feet and 15 feet in the boring through the 
former UST location ( 43R-92-01X) showed no residual TPHC contamination. 
Lead was detected at concentrations below site-specific background. Comparing 
the TPHC results to the calculated risk-based commercial/industrial concentration 
value of 1,700 µg/g for gasoline indicates that there should be no significant risk 
to public health from soil contamination at SA 43R. 
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6.17.5 Conclusions and Recommendations 

ATECs findings during removal of a UST at SA 43R and ABB-ES' field 
investigation and human health PRE indicate that little residual petroleum 
contamination exists in soils and that it poses no significant risk to public health. 
Since the investigation has focused on the subsurface, no ecological PRE was 
conducted. Therefore, no further action is recommended at this historic gas 
station. 
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TABLE 6.17-1 
ATEC/ABB-ES FIELD SCREENING RESULTS 

SA 43R - HISTORIC GAS STATIONS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

:SAMPLE NO. FIELD" SC:REENING 
PJ.D 

(1).J)m) 
SS-1 0.1 
SS-2 1.5 
SS-3 0.2 
SS-4 1.1 
SS-5 17 
SS-6 1 
SS-7 1.8 
SS-8 0.5 
SS-9 5.2 

SS-10 0.8 
l..SS-1 NIA 
lSS-2 NIA 

XRE-92-0lX NIA 

NOTES: 
SS = A1EC FIEill SCREEN SOIL SAMPLE 
lSS = A1ECLABORATORYSOILSAMPLE 

NDIR 
(ppm) 

18 
53 

28.3 
22.1 
41.7 
9.9 
13.9 
31.3 
90.3 
51.3 
NIA 
NIA 
NIA 

XRE-92-0lX = ABB-ESCOMPOSI1EIABORATORYSOILSAMPLE 
NIA = NOT APPLICABLE 

ATEC3.WKI 

LABORATORY 
TPHC 
(ppm) 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
< 10 
63 
168 

' 
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SAMPLE ID SA# MEDIUM SITE ID 

43TSR01X1501XF 43R SOIL TP-01 

43TSR02X1501XF 43R SOIL TP-02 

43TGR01XX501XF 43R GAS TP-01 

43TGROZXX501XF 43R GAS TP-02 

43TGR03:XX501XF 43R GAS TP-03 

43TGR04:XX501XF 43R GAS TP-04 

43TGR05:XX501XF 43R GAS TP-05 

43TGR!Xi:XX501XF 43R GAS TP-06 

43TGR07XX501XF 43R GAS TP-07 

43TGRIBXX501XF 43R GAS TP-08 

43TGROOXX501XF 43R GAS TP-09 

43TGR10:XX501XF 43R GAS TP-1.0 

N01ES: 

• = ND denotes a non detect or concentrations below 10 ppb 

** = ND denotes a non detect or concentrations below 5 ppb 

*** = Detection of Noncalibrated Petroleum Hydrocarbon Peaks 

# = Study area 

GAS = Soil gas 

NA = Not applicable 

HGS43R.WK1 

TABLE 6.17-2 
FIELD SCREENING RESULTS 

HISTORIC GAS STATION-SITE R 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TOTAL 
DEP'IH TPH BTEX BEN* TOL•• 

(f~ J) ppm ppb ppb l>t>_b 

15 <54 0 ND ND 

15 <55 0 ND ND 

5 NA 0 ND ND 

5 NA 0 ND ND 

5 NA 0 ND ND 

5 NA 0 ND ND 

5 NA 0 ND ND 

5 NA 0 ND ND 

5 NA 0 ND ND 

5 NA 0 ND ND 

5 NA 0 ND ND 

5 NA 0 ND ND 

M/P 
E-BEN* XYL** 0-XYL* 

ppb . onb i:,pb CO- MMENTS . . ..... .,, • ' . ~ 

ND ND ND *** PHC's Detected 

ND ND ND *** PHC's Detected 

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 
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TABLE 6.17-3 
INORGANIC AND ORGANIC COMPOUNDS IN SOIL 

SA 43R - IDSTORIC GAS STA TIO NS 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

ANALYTE BACK-
G.ROQNO. 

INORGANICS (u~~) 
LEAD 

OTIIER (ug/g) 
TOTALORGANIC CARBON 

TOTALPE1ROI.EUM HYDROCARBONS 

N01ES: 

TABI.E LISTS DE1ECIED ANAL Y1ES ONLY -

SEE PROJECT ANALYlE LIST FOR SUMMARY 

< = LESS 1HAN DE1ECilON LIMIT SHOWN 

NA= NOT ANALYZED 

SA43RR.WKI 

48.4 

.llQRm.(J 
DEF..fil 

43:it-92,,,,,0·~, .. ~. .-.·-· -·••-·-·.-.. - . . 
u --.• 

15 .. 

12.0 9.57 

NA 854.0 

< 27.9 < 27.9 

23-0a-9S 
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SECTION 6 

6.18 STUDY AREA 43S 

6.18.1 Study Area Background and Conditions 

The structures of the historic gas station at SA 43S consisted of a pump island 
and a small gasoline pumphouse. Based on available documentation, the gas 
station at SA 43S was a Type A station with one 5,000 gallon ( or possibly 
5,140 gallon) UST located between the gasoline pumphouse and the pump island. 
The station was used during World War II as a vehicle motor pool to support 
military operations. The motor pool operations were discontinued during the late 
1940s or early 1950s. No records were available of the decommissioning of the 
gas station or the removal of the associated UST. This historic gas station is 
located on the portion of the Main Post that is west of the Nashua River. 
Presently, the area around this historic gas station is used as a storage and 
training facility for a U.S. Army communication unit. This facility is 
approximately 15 acres in size. SA 43S was reportedly located on the western 
side of the training facility. During the field investigation, a concrete fuel spill . 
containment pad was built approximately 50 feet east of the reported location of 
SA 43S. The area where the gas station was reportedly located is presently a 
grassy area bordered on the west by Gorgas Street and on the east by an access 
road (Figure 6.18-1). The entire communications training facility is surrounded by 
a chain-link fence with a locked gate on the eastern side of the area. 

6.18.2 Study Area Investigation Program Summary 

The field investigation program consisted of surficial geophysical surveys, 10 
TerraProbe points for the collection of subsurface soil and soil-gas samples, and 
field analysis of the soil and soil-gas samples. 

The surficial geophysical program consisted of a metal detector survey, 
magnetometer survey, and GPR survey. This program was designed to determine 
if any abandoned UST( s) were present at this site. The metal detector and 
magnetometer surveys covered a majority of the lawn area around SA 43S while 
the GPR survey was used to investigate magnetic anomalies detected in the other 
two surveys (see Figure 6.18-1). 

A total of three soil samples were collected from TP-01, and one soil-gas sample 
was collected from each of 10 TerraProbe points. The soil samples were analyzed 
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in the field for BTEX and TPHC, while the soil-gas samples were analyzed for 
BTEX, only. 

6.18.3 Field Investigation Results and Observations 

The results of the surficial geophysical surveys did not indicate the presence of 
any abandoned USTs at this site. Results of the surveys are presented in 
Appendix L. 

Three soil samples were collected from location TP-01 in an attempt to reach the 
water table. No other soil samples were collected from the other nine points, 
because groundwater was not reached in TP-01. BTEX was not detected in any 
of the soil samples, TPHC was detected at 140 ppm in the soil samples collected 
from 21 feet (Table 6.18-1; Figure 6.18-2). Because refusal was met without 
encountering groundwater, soil-gas samples were collected at eight feet from all 
10 TerraProbe points. BTEX was not detected in any of the soil-gas samples 
collected from SA 43S (see Table 6.18-1; Figure 6.18-3). 

6.18.4 Nature and Distribution of Contamination (Field Screening and 
Laboratory Results) 

TPHC was detected in one soil sample; however, no other residual soil or soil-gas 
contaminants were detected at SA 43S. 

6.18.5 Preliminary Human Health Risk Evaluation 

No UST(s) was detected by ABB-ES at this location during the geophysical 
surveys. The groundwater table was not encountered during the SI. Field analysis 
of three TerraProbe soil samples revealed no measurable concentrations of BTEX 
to a depth of 21 feet. TPHC was detected above the method detection limit in 
one of these samples at 21 feet (140 ppm). Ten TerraProbe soil-gas samples were 
collected, and no measurable concentrations of BTEX were encountered. There 
should be no significant risk to public health from soil contamination at SA 43S. 

6.18.6 Conclusions and Recommendations 

The objective of the field sampling program at SA 43S was to determine if 
residual soil contamination was present at this historic gas station. Based on the 
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results of the field investigation program and human health PRE, it does not 
appear that the past activities at this site have adversely impacted the soil or 
groundwater quality. Since the investigation has focused on the subsurface, no 
ecological PRE was conducted. 

TPHC was detected in one soil sample; however, no other residual soil or soil-gas 
contaminants were detected at SA 43S. Therefore, NF A is recommended at this 
historic gas station. 
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SAMPLE ID SA# ~Dfµ;M -~-TTE ID 

43TSS01XX:901XF 43S SOIL 1P-01 

43TSS01X1601XF 43S SOIL 1P-01 

43TSS01X2101XF 43S SOIL 1P-01 

43TGS01XX:801XF 43S GAS 1P-01 

43TGS02XX:801XF 43S GAS 1P-02 

43TGS03XX:801XF 43S GAS 1P-03 

43TGS04XX:801XF 43S GAS 1P-04 

43TGS05XX:801XF 43S GAS 1P-05 

43TGS06XX:801XF 43S GAS 1P-06 

43TGS07XX801XF 43S GAS 1P-07 

43TGS08XX:801XF 43S GAS 1P-08 

43TGS09XX:801XF 43S GAS 1P-09 

43TGS10XX:801XF 43S GAS 1P-10 

NOTES: 

• = ND denotes a non detect or concentrations below 5 ppb 

• • = ND denotes a non detect or concentrations below 10 ppb 

# = Study area 

NA = Not applicable 

GAS = Soil gas 

HGS43S.WK1 

TABLE 6.18-1 
FIELD SCREENING RESULTS 

/HISTORIC GAS STATION-SITES 

SITE INVESTIGATION REPORT 
FORT DEVENS, MA 

TOTAL 
TP{I BlW{ -BEN'• 

" 

TOt• DEPTH 
(fe.~t) pp~ ppb _._ ppf;> . t>llh 

9 <53 0 ND ND 

16 <56 0 ND ND 

21 140 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

8 NA 0 ND ND 

. .. ... . . M/P , .. • 
E...-BEN•· 

:, 

XYI/ ~ o-xn~ 
,.,_ppb t>ll~ PPQ . OQ~~S. 

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 
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AAFES 
ABB-ES 
ACEC 
AEC 
AEHA 
AMCCOM 
ANL 
ARAR 
AREE 
ARF 
Anny 
AST 
ATEC 
AWQC 

bgs 
BIS 
BRAC 
BTEX 

CaC03 

CCC 
CERCLA 

CLP 
cm/sec 
CMR 
CMTC 
coc 
COR 
CPC 
CRL 

oc 

DCA 
DDD 
DDE 
DDT 

W0099521.M80 

GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

Anny and Air Force Exchange Service 
ABB Environmental Services, Inc. 
Area of Critical Environmental Concern 
U.S. Anny Environmental Center 
U.S. Anny Environmental Hygiene Agency 
Army Armament, Munitions, and Chemical Command 
Argonne National Laboratory 
Applicable or Relevant and Appropriate Requirement 
Area Requiring Environmental Evaluation 
Analysis Request Form 
U.S. Army 
above ground storage tank 
A TEC Environmental Consultants 
Ambient Water Quality Criteria 

below ground surface 
bis (2-ethylhexyl) phthalate 
Base Closure and Realignment Act 
benzene, toluene, ethylbenzene, and xylenes 

calcium carbonate 
Civilian Conservation Corps 
Comprehensive Environmental Response, Compensation, and 
Liability Act 
Contract Laboratory Program 
centimeters per second 
Code of Massachusetts Regulations 
Civilian Military Training Corps 
chain-of-custody 
Contracting Officer's Representative 
Chemicals of Potential Concern 
Certified Reporting Limit 

degree Celcius 
1,2-Dichloroethane 
dichlorodiphenyl dichloroethane 
dichlorodiphenyl dichloroethene 
dichlorodiphenyl trichloroethene 
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DF 
op 

DQO 
DRMO 

E&E 
EA 
EHSI 
EMO 
ER-L 
ER-M 
ESE 

PESA 
FORSCOM 
FSP 
ft/ft 
ft2/day 
ft/yr 

GC 
gpm 
GPR 
GZAR 

HASP 
HMX 
HSA 

ID 
IDW 
IR 
IRDMIS 

ISA 

Kurz 
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dilution factor 
degree Fahrenheit 
Data Quality Objectives 
Defense Reutilization Marketing Office 

Ecology & Environment, Inc. 
Environmental Applications 
Environmental Hazards Specialists International 
Environmental Management Office 
Effects Range-Low 
Effects Range-Median 
Environmental Science and Engineering, Inc. 

Federal Endangered Species Act 
United States Army Forces Command 
Field Sampling Plan 
feet per foot 
square feet per day 
feet per year 

gas chromatograph 
gallons per minute 
ground-penetrating radar 
GZA Remediation, Inc. 

Health and Safety Plan 
cyclotetramethylenetetranitramine 
hollow-stem augers 

inside diameter 
investigation-derived waste 
infrared 
Installation Restoration Data Management Information 
System 
Initial Site Assessment 

Kurz Associates 
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LOEL 
LUST 

MAAF 
MADEP 
MCL 
MCLG 
MCP 
MEP 
MESA 
mg/g 
mg/day 
mg/kg/day 
mg/kg 
mg/L 
ml 
MMCL 
MNHP 
mph 
MS/MSD 

NBC 
ND 
NDIR 
NFA 
NGVD 
NOAA 
NOAEL 
NWR 
NYSDEC 

OD 
ORSG 
OSHA 

PAH 
PAL 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

Lowest Observed Effects Level 
leaking underground storage tank 

Moore Army Airfield 
Massachusetts Department of Environmental Protection 
Maximum Contaminant Level 
Maximum Contaminant Level Goals 
Massachusetts Contingency Plan 
Master Environmental Plan 
Massachusetts Endangered Species Act 
milligrams per gram 
milligrams per day 
milligrams per kilogram per day 
milligrams per kilogram 
milligrams per liter 
milliter 
Massachusetts Maximum Contaminant Levels 
Massachusetts Natural Heritage Program 
miles per hour 
Matrix Spike /Matrix Spike Duplicate 

Nuclear, Biological, and Chemical 
non detect 
Non-Dispersive Infrared 
no further action 
National Geodetic Vertical Datum 
National Oceanic and Atmospheric Administration 
No Observed Adverse Effects Level 
National Wildlife Refuge 
New York State Department of Environmental Conservation 

outside diameter 
Office of Research and Standards Guidelines 
Occupational Safety and Health Administration 

polynuclear aromatic hydrocarbon 
Project Analyte List 
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PARCC 

PC 
PCB 
PCE 
PCL 
PCR 
PID 
POL 
POP 
ppb 
ppm 
PQLs 
PRC 
PRE 
PRI 
psi 
PVC 
PX 

QA 
QAC 
QAPP 
QC 

RAS 
RCRA 
RDX 
RI/FS 
ROTC 
RPD 

SA 
SAP 
SARA 
SAS 
scs 
SI 
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• precision, accuracy, representativeness, completeness, and 
comparability 
personal computer 
Polychlorinated biphenyl 
Tetrachloroethene 
protective contaminant level 
performance and cost report 
photoionization detector 
Petroleum, Oil, and Lubricant 
Project Operations Plan 
parts per billion 
parts per million 
Practical Quantitation Limits 
Project Review Committee 
Preliminary Risk Evaluation 
Potomac Research, Inc. 
pound-per-square-inch 
polyvinyl chloride 
Post Exchange 

quality assurance 
Quality Assurance Coordinator 
Quality Assurance Project Plan 
quality control 

Routine Analytical Services 
Resource Conservation and Recovery Act 
cyclonite 
Remedial Investigation/Feasibility Study 
Reserve Officer Training Corps 
relative percent difference 

Study Area 
Sampling and Analysis Plan 
Superfund Amendments and Reauthorization Act 
Special Analytical Services 
Soil Conservation Service 
Site Investigation 
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SQC 
SSI 
svoc 
SWMUs 

TBC 
TCE 
TCLP 
TEX 
TKN 
TNT 
TPHC 
TRC 
TSS 
TOC 

µg/kg 
µg/g 
µg/L 
µl 
USAEC 
USDA 
USEPA 
USFWS 
USGS 
UST 
uxo 

voe 

WPA 

2,4-DNT 
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Sediment Quality Criteria 
Supplemental Site Investigation 
semivolatile organic compound 
Solid Waste Management Units 

to be considered 
Trichloroethene 
Toxic Compound Leaching Procedure 
toluene, ethylbenzene, and xylenes 
total Kjeldahl nitrogen 
trinitrotoluene 
total petroleum hydrocarbons 
Technical Review Committee 
total suspended solids 
total organic carbons 

micrograms per kilogram 
micrograms per gram 
micrograms per liter 
microliter 
U.S. Army Environmental Center 
U.S. Department of Agriculture 
U.S. Environmental Protection Agency 
U.S. Fish and Wildlife Service 
U.S. Geologic Survey 
underground storage tank 
unexploded ordnance 

volatile organic compound 

Works Progress Administration 

2,4-dinitrotoluene 
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AAFES (See Anny and Air Force Exchange Service) 

ABB-ES ( see ABB Environmental Services, Inc.) 
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