Addendum Report for the
AREE 70, AREE 69B, and Cold Spring Brook
Supplemental Sampling Event

Base Realignment and Closure
Environmental Evaluation (BRAC EE)
Fort Devens, Massachusetts

BIETRBCTON BFTATEAENT K

Rpproved for public redocoss
Submitted to Distribotion UnBinited

U.S. Army Environmental
Center (USAEC)
Aberdeen, Maryland

Revision 0
November 1995

S o o o

Arthur D. Little, Inc.

Acorn Park

Cambridge, Massachusetts
02140-2390

ADL Reference 67065-13

DAAA15-91-D-0016
Delivery Order 0005

AEC Form 45, 1 Feb 93 replaces THAMA Form 45 which is obsolete.

19971002 091




Addendum Report for the
AREE 70, AREE 69B, and
Cold Spring Brook
Supplemental Sampling
Event

frrthorr B LD 2

Base Realignment
and Closure
Environmental
Evaluation (BRAC EE)
Fort Devens,
Massachusetts

ﬂ/d M Heg-Gx Submitted to

Progrdm Managet; Robert Lambe Date U.S. Army Environmental
Center (USAEC)
Aberdeen, Maryland

2/ _ Revision 0
Mﬂ % 11975 November 1995

Task Manager, Richard Waterman Date

Arthur D. Little, Inc.

Acorn Park

Cambridge, Massachusetts
02140-2390

Distribution unlimited approved for public release. ADL Reference 67065-13

DAAA15-91-D-0016

& This document s printed on DTIC QUALITY hoewivis® % Delivery Order 0005

recycled paper and is recyclable.



Table of Contents

. List of Acronyms and Abbreviations ...........ccciiiiiiiiiiiiiiaaas iv
Executive SUMMArY ........c0tttetiteennnnnnnnnsnssssanasarananns v
10 Introduction ....... ...ttt ittt tanrannanas 1

1.1 Project’s Objective ... ... .. ittt ittt 1

1.2 Field Investigation Techniques ............. ... ... . .. ... 2
1.2.1 Surface Water Sampling .......... ... ... . ... 2

1.22 Sediment Sampling .. ....... ... ... i, 3

1.2.3 Ground Water Sampling .. ....... ... .. ..., 3

1.2.4 Data Quality Objectives and Quality Assurance/Quality Control .. 3

2.0 Storm Sewer System Evaluation (AREE 70) ........cvcivnrnnnnnens 4
2.1 Storm System Number 9 .. ..... ... .. ... . . . 4
2.1.1 System Description .. ...... it i e e 4

2.1.2 Sampling Procedure and Observations . . . ................. 4

2.1.3 Nature and Extent of Contamination ..................... 4

2.1.4 Conclusions and Recommendations . .................... 4

2.2 Storm System Number 14 . ... .. ... ... .. ... .. . .. 5
2.2.1 System DesCription . . .. .. cvv i ittt it 5

2.2.2 Sampling Procedures and Observations . .................. 5

2.2.3 Nature and Extent of Contamination ..................... 6

2.2.4 Conclusions and Recommendations ..................... 6

2.3 Storm System Number 21 ... .... .. ... .. .. .. .. i, 7
2.3.1 System DesCription . . .. ...t i i it iii ittt 7

2.3.2 Sampling Procedures and Observations . .................. 7

2.3.3 Nature and Extent of Contamination ..................... 7

2.3.4 Conclusions and Recommendations ..................... 7

2.4 Storm System Number 25 ....... ... .. .. .. ... 8
2.4.1 System DesCription . . . ... ...ttt 8

2.4.2 Sampling Procedures and Observations . .................. 8

2.4.3 Nature and Extent of Contamination ..................... 8

2.44 Conclusions and Recommendations . .................... 8

3.0 Past Spill Sites Study (AREE69B) .........ccciiierrrrennrrannas 10
3.1 Background . ........ .. ... e i i e 10

3.2 Sampling Procedures and Observations . ...................... 10

3.3 Nature and Extent of Contamination ..................c....... 10

3.4 Conclusions and Recommendations . ................cco.u.... 11

4.0 Cold Spring Brook (Study Area 73) ....... . et iiennnrncnnneannas 13
4.1 Sites Requiring Further Investigation . ........................ 13

5.0 Selected References ...........ciiiiiintnerrrnnccnennsannnnas 14
[[“ ‘TFFT” E F—E—:CIC 6708513TEP.workplan.aree70a.txt.11/08/95 i




Table of Contents

List of Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:

List of Tables

Table 1:
Table 2:

Table 3:

Storm Sewer System Number 9 Sample Locations
Storm Sewer System Number 14 Sample Locations
Storm Sewer System Number 21 Sample Locations
Storm Sewer System Number 25 Sample Locations
AREE 69B, Building 2602 Sample Locations

Summary of Sampling Activities

Comparison of 1993 and 1995 Data - 1993 and 1995 Sample
Results

Ground Water Monitoring Well Samples, AREE 69B

List of Appendices

Appendix A: Data Summary Tables - Supplemental Sampling Event
Appendix B: Field Sampling Forms - Supplemental Sampling Event

6706513TEP.workplan.aree70a.txt.11/08/95




List of Acronyms and Abbreviations

I

l AOC Area of Concern
AREE Area Requiring Environmental Evaluation

B&M Boston & Maine

l Cl- Chloride
DDD 1,1-dichloro-2, 2-bis(p-chlorophenyl)ethane
DDE Dichlorophenyl-dichloro-ethylene

l DDT Dichlorodiphenyltrichloroethane
DQO Data Quality Objective
HPLC High-Performance Liquid Chromatography

' IRDMIS Installation Restoration Data Management Information System
MCP Massachusetts Contingency Plan
PCB Polychlorinated biphenyl

' PID Photoionization Detector

' QAP;P Quality Assurance Project Plan

SA Study Area

l SO, Sulfate
SOP Standard Operating Procedure
SVOC Semivolatile Organic Compound

l TOC Total Organic Carbon

- TPHC Total Petroleum Hydrocarbons
TSS Total Suspended Solid
USA-### United States Army - Standard Operating Procedure Number
USAEC United States Army Environmental Center
UST Underground Storage Tank

6706513TEP workplan.ares70a.txt.11/08/95 jii




Executive Summary

Basewide environmental investigations were performed on Fort Devens from 1993
through 1995 in support of Base Realignment and Closure Environmental Evaluation
activities. Seven basewide programs or Areas Requiring Environmental Evaluation
(AREESs), were investigated during this time period. Supplemental sampling at select
sites was recommended in the final reports for two AREEs, AREE 70 (Storm Sewer
Evaluation) and AREE 69 (Past Spill Sites). This supplemental sampling event was
performed in support of those recommendations.

Of the 55 systems investigated in the Storm Sewer Evaluation, 11 were recommended
for further action. Seven of the systems requiring further action were included in the
ongoing Lower Cold Spring Brook Site Investigation (Study Area [SA] 73). The
remaining 4 systems, 9, 14, 21, and 25 were investigated as part of this sampling
event. The objective of this sampling event was to determine if elevated
concentrations of contaminants detected in these storm sewers in 1993 were
anomalies or the result of a continual contaminant source. One site from the Past
Spill Sites study required further investigation, AREE 69B at Building 2602. The five
existing ground water monitoring wells at the site were resampled to determine any
changes in the concentration of total petroleum hydrocarbons (TPHC).

Samples in each storm sewer system were analyzed for contaminants that were
identified as being elevated in the 1993 storm sewer evaluation. The 1995 sample
results were compared to the 1993 results. Of the four storm sewer systems
investigated in this supplemental study, samples collected from systems 9 and 21
indicated a substantial decrease in contamination and these systems are recommended
for no further action. Systems 14 and 21 indicated reduced concentrations of
contaminants of concern or no changes in the concentration of contaminants. The
1995 sampling at System 14, which was a system of concern in 1993, indicated that
the contaminants detected in 1993 are either no longer elevated or their concentration
remain unchanged. The 1995 sample results from System 25 indicate reduced
concentrations of metals, which were the contaminants of concern in 1993, and the
concentration of semivolatile organic compounds have not increased over time. As a
result, both systems 14 and 25 are recommended for no further action.

The ground water sampling event at AREE 69B indicated a different pattern of
contamination when compared to the 1993 data. The concentration of TPHC
decreased in the wells located immediately adjacent to the existing underground
storage tanks (USTs). However, a strong petroleum odor and sheen was detected in
one of the wells closest to the tank, well UST-01. The concentration of TPHC
increased in the farthest downgradient well. All other wells indicated no change or a
decrease in the concentration of TPHC. Additional sampling is recommended for
these wells combined with an assessment of the local ground water to determine if
there are any further fluctuations in the data.
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Executive Summary

As part of this investigation, five additional surface water and sediment samples were
collected in Cold Spring Brook near Storm Drain System Number 9. These samples
were collected to support the ongoing Cold Spring Brook investigation (SA 73). The
data associated with Cold Spring Brook will be analyzed and reported on by ABB
Environmental Services as part of the SA 73, Lower Cold Spring Brook Site

Investigation.
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1.0 Introduction

A Supplemental Sampling Event was performed in response to recommendations
from the Area Requiring Environmental Evaluation (AREE) 70 and AREE 69 final
reports. In addition, samples were collected around the outfall of Storm Sewer
System 9 in Cold Spring Brook to support the ongoing Study Area (SA) 73, Lower
Cold Spring Brook Site Investigation. The sample event presented in this report was
performed in accordance with the Memorandum Work Plan, AREE 70, AREE 69B,
and Cold Spring Brook Supplemental Sampling Event, Base Realignment and Closure
Environmental Evaluation (BRAC EE) Fort Devens, Massachusetts, Revision 0, June
1995 (Arthur D. Little, 1995a).

AREE 70

The initial Storm Sewer Evaluation performed in 1993 studied 55 systems, 11 of
which were recommended for further investigation. These systems were
recommended for further investigation because the storm water and sediment samples
indicated concentrations of contaminants above expected concentrations. Seven
systems numbers 1, 2, 3, 4, 5, 6, and 7 were recommended for inclusion in the
ongoing SA 73 Lower Cold Spring Brook Site Investigation. The remaining four
systems numbers 9, 14, 21, and 25 were included in this investigation.

AREE 69

The Past Spill Sites Study, AREE 69, was conducted during the summer of 1993.
AREE 69B investigated a fuel oil spill from an existing underground storage tank
(UST) at Building 2602. Based upon elevated concentrations of total petroleum
hydrocarbons (TPHCs) in the ground water monitoring wells surrounding the UST,
additional sampling was recommended. The five existing ground water monitoring
wells at AREE 69B were sampled during this event.

1.1 Project’s Objective

AREE 70

The objective of this Supplemental Sampling Event was to determine whether the
concentrations of contaminants found during the previous Storm Sewer Study were
still elevated above expected concentrations. The 1993 sampling event indicated that
concentrations of certain contaminants were elevated above expected levels within
storm sewer systems 9, 14, 21, and 25. These systems had no known associated
sources of contamination such as AREEs, SAs, and Areas of Concern (AOCs) that
would contribute to the elevated concentrations of the detected contaminants. As a
result, the 1995 sampling event targeted those areas in the storm sewer system that
had elevated contamination in 1993. Only those sample points that indicated elevated
contamination were sampled. Sampling targeted the contaminants that were elevated
in 1993. Both surface water and sediment samples were included in the sampling.

RN S SRR sl (i SY 6706513TEP.workplan.aree70a.txt. 11/08/95 1
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1.0 Introduction

AREE 69
The objective of the Supplemental Sampling Event at AREE 69B was to determine if

there were any fluctuations in the TPHC contamination detected in the ground water
monitoring wells located near Building 2602. In 1993, samples from two wells, UST-
01 and UST-02, located near the existing UST indicated TPHC contamination
exceeding Massachusetts Contingency Plan (MCP) Method 1 GW-1 standards. The
same monitoring wells sampled in 1993 were resampled in 1995 to determine if the
contamination is still elevated above regulated levels and the disposition of the
contamination.

Lower Cold Spring Brook Site Investigation SA 73

ABB Environmental Services, Inc., requested that Arthur D. Little, Inc., to perform
additional sampling in the vicinity of the outfall of Storm Sewer System Number 9
and in Cold Spring Brook. The results of this sampling will be used to support the
SA 73 Lower Cold Spring Brook Site Investigation. Five locations were sampled for
surface water/sediment and ponded water. These samples were analyzed for
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls
(PCBs), inorganics, total organic carbon (TOC), and TPHC. In addition, analyses of
water samples included dissolved metals, total suspended solids (TSS), chloride (Cl-),
sulfate (SO,), total hardness, and alkalinity. This report does not include the
laboratory’s analytical data for these samples. All sample results and laboratory data
was submitted to ABB Environmental Services, and will be included in the SA 73
Lower Cold Spring Brook Site Investigation report.

1.2 Field Investigation Techniques

Sediment, surface water, and ground water samples were collected from the above
sample locations and were analyzed by a United States Army Environmental Center
(USAEC) performance-demonstrated laboratory for the specified compounds as
outlined in Table 1. Field work was conducted on July 10 and 11, 1995. If the storm
sewer was dry, water samples were not collected. All samples were collected in
accordance with Standard Operating Procedures (SOPs) which are included in the
Final Quality Assurance Project Plan (QAPjP), Fort Devens, Massachusetts,
Volumes I and II (Arthur D. Little, Inc., 1993b, 1993c). Quality Assurance samples
were collected in accordance with the QAPjP during this Supplemental Sampling
Event.

1.2.1 Surface Water Sampling

The USAEC SOP for surface water sampling, USA-1001, was followed during this
sampling event. Surface water samples were collected from two-thirds the depth
below the water surface, when possible. The surface water samples were collected
before collecting the sediment sample. All sampling equipment was decontaminated
prior to use following the procedure outlined in ADL-1009. All sample bottles were
triple rinsed with water representative of that being sampled prior to being filled with
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1.0 Introduction

the sample. A stainless-steel bomb sampler was used to collected water samples from
manholes. If the sample was collected from a water column of less than 12 inches,
such as an outfall, the sample container was directly submerged into the water
column, without disrupting the turbidity of the sample. Following collection, each
sample was wiped dry and placed on ice for shipment (Arthur D. Little, 1993b).

1.2.2 Sediment Sampling

Sediment samples were collected from manholes using a stainless-steel Pulnar grab
sampler. If the location was an outfall, the sample was collected with a stainless-
steel spoon. Following collection, each sample was wiped dry and placed on ice for
shipment (Arthur D. Little, 1993b).

1.2.3 Ground Water Sampling

Arthur D. Little’s sampling team followed USAEC SOP USA-1011 for ground water
monitoring. The headspace of the well was monitored with a photoionization detector
(PID) as soon as the well cap was removed and every 15 minutes thereafter. The
ground water surface elevation and the depth to well bottom was then recorded. If
free phase product existed, then an interface probe was used to measure the level of
petroleum on top of the ground water. All measurements were made in accordance
with SOP ADL-4012. The purge volume was computed and the well was purged until
five unit volumes were removed. During the purge process, temperature, pH, and
conductivity were recorded at five intervals. If during the purge process the well went
dry and the ground water recovery rate was fast, the well was evacuated one more
time before sampling. If the well did not have a fast recovery rate, then the ground
water was sampled as soon as a sufficient volume was available. Purge water was
collected in 55-gallon drums. Following ground water collection, each sample was
wiped dry and placed on ice for shipment. For a more detailed description of this
process, refer to the SOP, USA-1011 (Arthur D. Little, 1993c¢).

1.2.4 Data Quality Objectives and Quality Assurance/Quality Control

Every effort was taken to minimize the impact of comparing the sample data from
1993 to that collected in 1995. The data quality objectives (DQOs) that were used
during this investigation were the same as applied to the AREE Supplemental Site
Evaluations and to the AREE 70 investigation. In addition, the same quality
assurance program presented in the Final Quality Assurance Project Plan, Fort
Devens, Massachusetts, Volumes I and II (Arthur D. Little, Inc., 1993b, 1993c)
applied to this sampling event. Furthermore, to ensure data quality and consistency
between the sampling events, samples were collected using the same sample
techniques that were used during the 1993 sampling event. To further reduce
potential variability in the data, the same subcontracted USAEC performance-
demonstrated laboratory and laboratory methods were used for both sampling events.
As a result, the main variable in the data is the temporal variable for comparing data
collected between 1993 and 1995.
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2.0 Storm Sewer System Evaluation (AREE 70)

2.1 Storm System Number 9

2.1.1 System Description
This is an extensive system that drains residential areas, unpaved railroad tracks, and

unpaved storage yards located near the intersection of Bates Service Road and Cavite
Street. The system runs east along Cavite Street, then drains south along Saratoga
Street and discharges into Cold Spring Brook at the junction of Saratoga Street and
Barnum Road. This system drains areas used for a variety of activities including
industrial, residential, and commercial.

During the AREE 70 investigation in 1993, two compounds were detected and
indicated as isolated elevated analytes. The semivolatile compound pyrene and the
pesticide dichlorodiphenyl trichloroethane (DDT). Both compounds were detected in
the sample collected from location 9D, which is located adjacent to the Buena Vista
Housing Area. This sample location is a manhole and there are no known sources of
contamination in the area. Additional sampling at location 9D in System Number 9
was recommended in the final AREE 70 report to determine if the elevated
concentrations of pyrene and DDT were from a continual source.

2.1.2 Sampling Procedure and Observations

One sediment sample was collected at Storm Sewer System 9D; there was no water
available to sample. The sediment sample consisted of a considerable amount of
organic matter including leaves and pine needles. The sediment was a silty sand. The
sample was collected with a Pulnar Grab Sampler from 0 to 5 inches in depth. Prior
to filling the sample bottles, the sediment sample was mixed into a composite using a
stainless-steel bowl and spoon. The sediments samples were analyzed for pesticides,
PCBs, and SVOCs. See Figure 1 for a map depicting sample locations and results.

2.1.3 Nature and Extent of Contamination

Pyrene and DDT were the only compounds of concern for System Number 9. The
concentration of pyrene was 3.0 pg/g and DDT was detected at .0035 pg/g. Both of
these concentrations are below the detected levels from the 1993 sampling event.
Refer to Table 2 for a comparison of the 1993 and 1995 data.

2.1.4 Conclusions and Recommendations

In 1993, pyrene and DDT were the only outliers identified in this storm sewer
system. The cause of the elevated concentrations of these compounds is unknown.
This sample location is in the middle of the Buena Vista Housing areas and there are
no AOCs, SAs, nor AREEs adjacent to this location. As a result, confirmatory
sampling was recommended to determine if these contaminants were anomalies. The
1993 sampling event suggested that the contaminants could be a result of runoff from
grassy areas and roadways.

F7 et e e 0 B B P 6706513TEP.workplan.aree70a.txt.11/08/95 4
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2.0 Storm Sewer System Evaluation (AREE 70)

The 1995 data does not indicate that there is a continual source of contamination to
this storm sewer system. The pyrene concentration has decreased significantly over
time from 13 to 3.0 pg/g. DDT has also decreased in concentration from 0.022 to

.0035 pg/g.

Comparison of data collected from 1993 and 1995 indicates that there is not a
continual source of contamination to sample location 9D in Storm Sewer System
Number 9. Therefore, it is assumed that the contamination detected in 1993 may have
occurred from roadway and grassy area runoff. This data indicates that the 1993
detection was an anomalous reading since the concentrations of these analytes have
decreased over time. This site is recommended for no further action.

2.2 Storm System Number 14

2.2.1 System Description

This system drains an area occupied by barracks and an unpaved vehicle storage area
located at the junction of Market and Carey Streets. Drainage flows from south to
north and discharges through two outfalls into the Shepley’s Hill Landfill area. The
two outfalls are designated 14A and 14C.

Elevated concentrations of metals and pesticides were detected in the samples from
the two outfalls of System 14 during the 1993 AREE 70 sampling event. Storm
Sewer System 14 was designated as a system of concern because it had three or more
compounds exceeding expected concentrations. The sediment samples had
1,1-dichloro-2, 2-bis(p-chlorophenyl)ethane (DDD), dichlorophenyl-dichloro-ethylene
(DDE) and DDT exceeding expected levels and the storm water samples had DDD,
DDE, DDT, total pesticides, arsenic, barium, lead, and vanadium exceeding expected
concentrations. The 1993 sampling event did not identify a definite source for these
contaminants. AREE 61Z, building 202, was identified as a potential source, but it
was determined to be an unlikely contributor because these contaminants would be an
unlikely result of motor pool operations. As a result, additional sampling of the two
outfall locations 14A and 14 C was recommended. See Figure 2 for a map depicting
the sample locations.

2.2.2 Sampling Procedures and Observations

One sediment sample was collected from each storm sewer system outfall 14A and
14C. There was no water available to sample at either outfall. The sediment at outfall
14A was moist, dark brown, silty sand. The sample was collected inside the mouth of
the outfall from 0 to 6 inches deep. The sediment at outfall 14C was light
yellow/brown, coarse sand and gravel, with a trace of silt. The sample was collected
about 10 feet from the mouth of the outfall, where the sediments settled. The sample
was collected from O to 4 inches in depth. The samples were mixed in a stainless-
steel bowl with a spoon to obtain a composite. Samples collected from outfalls 14A
and 14C were analyzed for metals and pesticides.

6706513TEP.workplan.aree70a.txt.11/08/95 5




2.0 Storm Sewer System Evaluation (AREE 70)

| 2.2.3 Nature and Extent of Contamination

Only sediment samples were analyzed for outfalls 14A and 14C. Samples were
analyzed for DDD, DDE, DDT, arsenic, barium, lead, and vanadium. DDD and DDE,
primary column detections on the High-Performance Liquid Chromatography (HPLC)
column, were not confirmed on the second column at location 14A. This indicates
that the levels are interferences and, therefore, are determined to be non-detections.
At sample location 14C, DDD, DDE, and DDT concentrations were not detected.

At sample location 14A, arsenic and lead were detected at 15 and 140 pg/g,
respectively. This appears to be a slight increase in concentration from the 1993
sampling event. Barium and vanadium were detected at 67.5 and 40.5 pg/g,
respectively. At sample location 14C, arsenic, barium, lead, and vanadium were
detected at 7.97, 24.9, 10.1, and 14.2 pg/g respectively. These concentrations are
below the levels detected in 1993. Refer to Table 2 for a comparison of the data.

2.2.4 Conclusions and Recommendations

The media of primary concemn at the outfalls for System 14 is the sediment since
there was no water for sampling and data comparison. The 1993 sampling event
identified the concentrations of DDD, DDE, and DDT as being elevated above the
expected levels for these compounds. The 1995 sampling data indicated a significant
decrease in the concentrations of these compounds from 1993. DDT was detected and
confirmed at 0.105 pg/g at sample location 14A. This level is below the value
reported in 1993. The 1995 result was flagged for poor ending calibration results due
to interferences present in the samples; this indicates that the quantitation should be
considered as an estimate.

Arsenic concentrations increased slightly at both outfalls sampled at System 14. The
concentration of arsenic at outfall 14A was 9.51 pg/g in 1993 and 15 pg/g in 1995.
The concentration of lead at outfall 14C was 3.4 pg/g in 1993 and is 7.97 pg/g in
1995. Lead concentrations increased from 52 pg/g in 1993 to 140 pg/g in 1995 at
outfall 14A and decreased in concentration at 14C, having dropped from 45 pg/g to
10.1 pg/g. Concentrations of barium and vanadium are either the same as in 1993 or
have decreased in concentration at both outfalls.

Examining the acceptable limits for determining the comparability of data under the
quality assurance program, it is reasonable to assume a 100 percent relative percent
difference when examining the data and comparing data sets. This assumption is
reasonable given that two years have passed since the collection of the first data set.
When examining the concentration of arsenic and lead using a 100 percent relative
percent difference, the concentrations of arsenic and lead have not changed
significantly over time. Barium and vanadium do not appear to be elevated
significantly.

1
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2.0 Storm Sewer System Evaluation (AREE 70)

Storm Sewer System 14 is recommended for no further action. The concentration of
pesticides has decreased over the last two years. Furthermore, the metal contaminants
are not elevated significantly to cause concern and arsenic is a naturally occurring
element in the region. As a result, there does not appear to be a continual source of
contamination to Storm Sewer System 14.

2.3 Storm System Number 21

2.3.1 System Description
This system collects runoff from the south side of the parade ground and drains to

the east, under MacArthur Avenue and discharges into Willow Brook. This system is
comprised of three subsystems that all drain into Willow Brook.

In 1993, chemical analyses of the samples collected from the system’s outfall,
location 21A, showed elevated concentrations of semivolatile compounds, in
particular anthracene in sediment. This system was identified as an isolated elevated
analyte system since only anthracene was detected as an outlier to the data set.
However, sample location 21A was the sample point where the highest SVOC
concentrations were detected. The 1993 sampling event did not identify a definite
source for the SVOCs. Additional sampling was recommended for sample point 21A
to identify whether there is a continual source for the SVOCs.

2.3.2 Sampling Procedures and Observations

One sediment sample was collected from Storm Sewer System 21A; there was no
water available to sample. The sediment was light brown, coarse sand, with a trace of
fine gravel. The sample was collected 1 foot from the outfall, about O to 3 inches
deep, at the edge of Willow Brook. The brook was dry and had litter, discarded
chairs and toys, strewn about in it. The sediment was collected with a stainless-steel
spoon and well mixed in a stainless-steel bowl. The composite samples were
analyzed for SVOC. See Figure 3 for a map depicting the sample location.

2.3.3 Nature and Extent of Contamination

The main SVOC of concern is anthracene. This compound was detected at a
concentration of 1.0 pg/g. All of the other SVOCs of concern were detected at or
near the detection limit of the analytical instrument. Refer to Table 2 for a
comparison of the data.

2.3.4 Conclusions and Recommendations

Comparison of data collected in 1993 and 1995 indicates that there is not a
continuous source of contamination to Storm Sewer System 21. Anthracene decreased
in concentration from 11 pg/g to 1.0 pg/g. In addition, all other SVOCs decreased in
concentration from 1993 to 1995. This data indicates that the 1993 detection was an
anomalous reading since the concentrations of these analytes have decreased over
time. This site is recommended for no further action.
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2.0 Storm Sewer System Evaluation (AREE 70)

2.4 Storm System Number 25

2.4.1 System Description

This system drains a wooded area located to the south of Lovell Trailer Park, where
Hoff and Lovell Streets intersect. The system flows to the east and discharges into
the Nashua River via a drainage swale.

The 1993 sampling event detected selenium as an isolated elevated analyte. However,
there were also a number of SVOCs detected at the outfall. The Final AREE 70
report did not indicate that selenium was of concern because there was no identifiable
source of selenium in the area. Additional sampling was recommended, however, to
determine whether the concentrations of SVOCs were from a continual source.

2.4.2 Sampling Procedures and Observations

One sediment sample was collected at the outfall of Storm Sewer System 25A and
one sediment sample was collected from beneath the storm sewer grate at sample
location 25B. No water was present to sample at either location. The sediment sample
at sample location 25A was collected using a stainless-steel spoon from the top 0 to
6 inches. The sample was mixed in a stainless-steel bowl. The top inch of the
sediment consisted of coarse sand and fine gravel, underlain by primarily silt with
some sand. The sediment sample at 25B was collected with a Pulnar Grab Sampler.
The sample was collected from the top 2 inches of sediment. There was a
considerable amount of organic matter including pine needles at the sample point.
The sediment was hard, dry, and primarily silt with some coarse sand. The samples
from both locations were analyzed for SVOCs and metals. See Figure 4 for a map
depicting the sample locations.

2.4.3 Nature and Extent of Contamination

Selenium, the isolated elevated analyte in the 1993 sampling, was reported at the
detection limit of the analytical instrument at a concentration of 0.45 ng/g. A number
of SVOCs were detected in samples collected from sample locations 25A and 25B.
Sample point 25A had slightly higher concentrations of SVOCs with acenaphthylene
detected at 9 pg/g, benzo(a)anthracene at 60 ng/g, benzo(a)pyrene at 30 pg/g,
chrysene at 50 pg/g, fluoranthene at 2 pg/g, and phenanthrene at 100 pg/g. Sample
point 25B had lower concentrations of SVOCs with acenaphthylene detected at

9 ng/g, benzo(a)anthracene at 40 pg/g, benzo(a)pyrene at 10 ng/g, chrysene at

40 ng/g, fluoranthene at 50 pg/g, and phenanthrene at 30 pg/g. Refer to Table 2 for a
comparison of the 1993 and 1995 data.

2.4.4 Conclusions and Recommendations

Storm Sewer System 25 had one outlier for selenium when it was sampled in 1993.
The system also had a number of SVOCs detected within the system. Additional
sampling was recommended to determine whether there was a continual source of
contamination to System 25.
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2.0 Storm Sewer System Evaluation (AREE 70)

Storm Sewer System 25 was identified in 1993 as an isolated elevated analyte system
for selenium. Selenium was not detected in the 1995 samples. Selenium was reported
at the instrument detection limit at a concentration of 0.45 pg/g. As a result, the
selenium detected in 1993 appears to be an anomaly in the data set and there is no
continual source of selenium to the system. The data appears to indicate that some
SVOCs have increased in concentration from 1993. Specifically, acenaphthylene,
benzo(a)anthracene, benzo(a)pyrene, chrysene, and phenanthrene all increased in
concentration since 1993 at both sample points 25A and 25B. Fluoranthene decreased
in outfall 25A, but increased slightly in outfall 25B.

Examining the acceptable limits for determining the comparability of data under the
quality assurance program, it is reasonable to assume a 100 percent relative percent
difference when examining the data and comparing data sets. This assumption is
conservative for SVOCs given that two years have passed since the collection of the
first data set. Typically, an even higher relative percent difference could be applied to
account for the time between sampling events. When examining the concentration of
the SVOCs using a 100 percent relative percent difference, the concentrations of
these compounds has not changed significantly over time. Therefore, the SVOCs do
not appear to be elevated significantly.

Storm Sewer System 25 is located within the U.S. Army Enclave at Fort Devens, an
area being retained by the Army. There is no known continual source of
contamination to System 25. All buildings in the area and petroleum storage tanks
have been removed. Furthermore, the system does not service any existing structures
in the area. As a result, the detection of SVOCs are, most likely, residual
contaminants from past operations in the area. In addition, when comparing the
concentrations of the SVOCs to the entire AREE 70 data set, the concentrations are
not high enough to identify the system as a system of concern. As a result, no further
action is recommended for Storm Sewer System 25.
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3.0 Past Spill Sites Study (AREE 69B)

3.1 Background

AREE 69B investigated a spill at building 2602. The initial spill was reported in
1990 as the result of an underground fuel tank overfill. This site was given the
designation AREE 69B during the initial AREE 69 study. The AREE 69
Supplemental Site Evaluation, performed in 1994, did not identify any residual
contamination in the soils around the site. During the sampling of the existing ground
water monitoring wells UST-01 and UST-02, located upgradient and north of the spill
area, next to the existing USTs, free-phase product was identified. All five
monitoring wells, GE-01, GE-02, GE-03, UST-01, and UST-02, were sampled to
determine fluctuations in petroleum contamination in the ground water (Arthur D.
Little, 1993d, 1995b). During the 1994 sampling event, monitoring wells UST-01 and
UST-02 had the highest concentration of TPHC, exceeding MCP limits. See Figure 5
for a map depicting the location of the monitoring wells.

As a result of the 1994 sampling event it was recommended that the five existing
ground water monitoring wells be resampled to determine any fluctuations in the
TPHCs and tested for the presence of free-phase petroleum product.

3.2 Sampling Procedures and Observations

All five wells at AREE 69B, including GE-01, GE-02, GE-03, UST-01, and UST-02,
were sampled for TPHCs on July 11, 1995. The sampling procedures discussed in
section 1.2.3 of this report were followed. In addition, the wells were tested for free-
phase product. During the sampling, a strong petroleum odor and sheen was
identified in the purge water for UST-01. No odor or sheen was identified in the
other ground water monitoring wells.

3.3 Nature and Extent of Contamination

The ground water monitoring wells located closest to the UST are UST-01 and

UST- 02. These wells had TPHC detections of 397 and 110 pg/L, respectively. The
downgradient wells GE-01, GE-02, and GE-03 had varying concentrations of TPHC.
GE-01 detected TPHC at a concentration of 100 pg/L, the detection limit for TPHC.
GE-02 detected TPHC at a concentration of 1,130 pg/L, and GE-03 detected TPHC at
a concentration of 100 pg/L, the detection limit. Refer to Table 3 for a comparison of
the data.
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3.0 Past Spill Sites Study (AREE 69)

3.4 Conclusions and Recommendations

The data from the ground water monitoring wells sampled during the Supplemental
Site Evaluation for AREE 69 sites showed that in 1994, the highest level of
contamination was in the wells closest to the UST, wells UST-01 and UST-02. These
wells exceeded the MCP limits for TPHC contamination in ground water. By
comparison, the 1995 sampling event had only one well exceeding MCP limits, GE-
02. This well is located the farthest from the UST. TPHC concentrations in well GE-
02 increased from 290 to 1,130 pg/L. By comparison, TPHC concentration in
monitoring well UST-01 decreased from 7,200 to 397 pg/L and TPHC in UST-02
decreased from 9,600 to 110 pg/L. However, a strong petroleum odor and a sheen
were detected in monitoring well UST-01 during sampling. The TPHC concentrations
in monitoring wells GE-01 and GE-03 decreased significantly or remained constant.
Both wells detected TPHC at a concentration of 100 pg/L, which is the method
detection limit.

A significant seasonal variance in the ground water levels in the monitoring wells
was noted. Furthermore, when comparing the interseasonal variance from one year to
the next, a significant difference in the ground water levels was noted. This area of
Fort Devens is known to have wide variations in ground water levels. The bedrock in
this area is relatively close to the surface and is not highly fractured. This area also
has had a number of construction projects over the history of the base, including the
construction of building 2602, that has most likely disturbed the regional ground
water regime. As a result, it is difficult to make a definite conclusion regarding the
potential for contamination existing at AREE 69B. Some contamination existing near
UST-01 in the vicinity of the UST fill pipes is the most likely scenario. However,
given the variability in the TPHC detection method and the variability in the ground
water levels, it is unlikely that there is TPHC contamination farther downgradient that
would be of concern. In addition, based upon the AREE 69B Supplemental Site
Investigation, there were no other contaminants that exceeded MCP limits (Arthur D.

Little, 1995b).

In order to ensure that there is no residual contamination at AREE 69B, the following
actions are recommended:

1) Examine the water level measurements for wells UST-01, UST-02, GE-1, GE-2
and GE-3. Water levels were measured quarterly from 1992 to 1995. This data
may give some insight into the local ground water flow.

2) Collect one additional round of ground water samples during the winter of

1995-96. The samples will be examined for TPHC, SVOCs, volatile organic
compounds, metals, and PCBs/pesticides.
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3.0 Past Spill Sites Study (AREE 69)

3) Examine the monitoring well construction logs/diagrams, if they exist, to
determine the reliability of the wells.

4) Examine the tank installations as-built drawings, if they exist, and any associated
monitoring results.

This data will be used in conjunction with previously collected data regarding the

release at AREE 69B. A final determination regarding the site will be made after
reviewing all data in aggregate.
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4.0 Cold Spring Brook (Study Area 73)

The USAEC through ABB Environmental Services, Inc. requested that Arthur D.
Little perform additional sampling of Storm Sewer System Number 9 and Cold
Spring Brook. The results will be used in the ongoing SA 73 Lower Cold Spring
Brook Site Investigation. The sample locations and sample parameters were specified
by ABB. The results of this sampling event will be evaluated and reported by ABB.
The following is a description of the sample locations. Figure 1 and Table 1 provide
the sample locations and the sample identification for the samples collected. All
sample results have been given to ABB and the data will be incorporated into the SA
73 site investigation and will not be reported in this document.

Samples were collected by Arthur D. Little’s personnel and were submitted to a
USAEC performance-demonstrated laboratory for analysis. The data was included in
the Installation Restoration data Management Information System (IRDMIS) and sent
to ABB Environmental Services.

4.1 Sites Requiring Further Investigation

The samples that were collected in proximity to the discharge area for Storm Sewer
System 9 in the area of sample location 9A. Sediment and surface water samples
were collected from each location with the exception of location 9L, where only
sediment was collected. Each sample location is described in detail below:

»  Within the ponded area downstream of the Boston & Maine (B&M) Railroad
right-of-way, approximately 10 to 20 feet from the pond’s outlet (location 9H).

»  Within the low lying/wet area immediately upstream (west) of the B&M Railroad
right-of-way (location 9L).

»  Within the channel of Cold Spring Brook upstream of its final passage under
Patton Road (i.e., west of Patton Road, location 9J).

+  Within the drainage swale north of Dakota Street (i.e., upstream of the culvert
that runs under Dakota Street, location 9K).

» At the piped outlet of Storm Sewer System 9 at the edge of the asphalt parking
lot adjacent to the Commissary (location 9L).
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Table 3: Ground Water Monitoring Well Samples, AREE 69B

UST - 01 397 7,200
UST - 02 110 9,600
GE - 01 100 2,300
GE - 02 1,130 290
GE - 03 100 100
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Data Summary Tables - Supplemental Sampling Event
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Appendix B:

Field Sampling Forms - Supplemental Sampling Event






. ] Well No. UST-O1
Monitoring Well Sampling Cl?ent >

Artlur D Little Data Sheet Project
Case No. .
Date Sampled: 7 / u [Q5 Sampled By: ¢ , Mayer % ﬂLbCATIOMW
Depth to Water: [’1‘ bol Total Depth: @&.? 3 v

x“”’ | u%.o\

0, e LEL .~ PID O PP

Measuring Point:  Notghh o PYC

Lake Geolge S¢

poras

Equipment: 5 [ levr

WELL VOLUME (* use appropriate values in table for each code letter)
Gallons of W.
V well Depth Screen Bottom Depth Water * 0'(1:011 aer

CoaF I« (233] -C.A 1)l=L_Lu

ANNULAR VOLUME (ASSUME 30% POROSITY)

Depth Gallons of Water
V annulus Depth Screen Bottom Bottom of Seal annulus
(A3 1x (23 ] - 4__1)1=
WATER TO BE REMOVED
Gallons of Water Gallons of Water Removal Total Gallons to Actual Gallons
’__'_ﬁ'%_j I___?_mr_ugmzs)j be Removed Removed
(L I 75 ) P g A L
WELL PURGING MEASUREMENTS e R
Time R‘:;‘:i‘; pH  Conductivity Turbidity D Temperature Vwell | dia |V annulus}
1.5"
00 LD 59 LD 0.10gan |40 |0.29galt

dotl __ & —L ” o 6.5 |0.46gallft
+ : — | 725 |0.59gavtt
* é 0.17gavst §7.75 | 0.69gal/ft

— ' 825 |0.79gallft
1 : _g - |525 [0.64gall
. :&_ oceoayre |1025 | 1.06gallt

12.25 | 1.63gal/ft

P(::E' S'_ﬁilmpllng % 1¢d doril 6" 12.25 | 1.41galfft

SAMPLING

Volume Filtered
Container Time

. 1 /N P ti
s, A o) v Ha80y _aber glass 1940

Notes (mclude data ora oaters/sinkerq witl}bmeéf&ring device, well conditgén, etc.)

W“"‘m mﬁq cvas (n It )
n .
Lonch lreak W36 - 1240, weu dry at 406 removed.

* Assumes 30% porosity

Signature (,W%W Date )~ " ’95 No. of Bottles /



Monitori Well S I Well No. 7 -
- onitormg vve ampiing Client [(/SBEC
Artlur P Little Data Sheet Project f£¢, thn,{
Case No.
Date Sampled: J / ] / Q< Sampled By: ) V&fxf ¢ MM(}" 2 CATI(:? oy
1 . ,}\8
Depth to Water: | 4,89’ Total Depth: §9.23 2 * " '
0, — LEL _— PID £ ppmn (¥ ge” Jim
Measuring Point: /th on PVC o |
Equipment: 4,1, w ey , )eaﬂl’- ﬂq
WELL VOLUME (* use aﬁropriate values in table for each code letter)
V well Depth Screen Bottom Depth Water Gallor(n:v:lfl)w ater

.07 I« 1 (2722 - 19.-83°1)1=
ANNULAR VOLUME (ASSUME 30% POROSITY)

Depth Gallons of Water
V annulus Depth Screen Bottom Bottom of Seal annulus
(634 1« [ 22.32] -[12.£9 1)]=| Z.45 ]
WATER TO BE REMOVED
Gallons of Water Gallons of Water Removal Total Gallons to Actual Gallons
(well) annulus % be Removed Removed
[ 1+ .85 _1)1x |
WELL PURGING MEASUREMENTS N
Time Gallons pH Conductivity  Turbidity DO Temperature V well dia |V annulus

1.5"

Removed
‘L%g%_ —‘Q——‘ —?—g-— _—_—Eg-_%: % ;’ 7 f‘:" 0.10gal/ft | 4.0 |0.29gal/ft
- — |65 |0.46galft
; on 725 |0.59gal/ft
0.17gal/ft } 7.75 0.69gal/ft

8.25 | 0.79gal/ft

4 8.25 | 0.64gal/ft
10.25 | 1.06gal/ft
0.66galft |15 55| 1.63galt

6" 12.25 ]| 1.41gal/ft

Post Sampli?jp ‘ )
WA — Honbe batiery deéd — st

SAMPLING

Volume Filtered
Time

ample ID Analysis (ml) (Y/N) Preservation Container
5)5&&@_115&— [ A __WHs S0y _amhberglass _i¥%0

-

Notes (include data on ﬂoaters/smker‘sa;vltgd measuring device, well condition, etc.)

&enexotfor uad not works v/

-yﬂcrbwuh/ rzadr w"é o lngmpuog &, not-Sure why, 1€ aalibraicdd frine
|4 1833, weu D¢ 1350 returned bailed fotal OF IS& , wetl dry. Waricd for

(4
* Assumes 30% porosxty rédchrargt and Sannpiled,

Signature LM&'&Zh, M Date 7[2( ['2 {/No. of Bottles  /




WellNo. GE-O1
- Monitoring Well Samplin Client _({SAEC |
Arthur D Little D agta Sheot pling gmjetg j;;
ase No. -
Date Sampled: 7/ \\ /a 5 Sampled By: ), Vesper, (. Maver- LO¢ATION 2403
Depth to Water: Z0. I+ Total Depth: 57|. 89’ QO} 3 "7
0, — LEL _~ PID O ponn ¥
Measuring Point: Npdehr pn PVC o ewvﬂl
Equipment: W - ﬁ : ‘ P §J
WELL VOLUME ( * use appropriate values in table for each code letter) -
V well Depth Screen Bottém Depth Water Gallox(:::lt;)w ater

CorE 1« [yl -C 07 =L _.3A |
ANNULAR VOLUME (ASSUME 30% POROSITY)

Depth Gallons of Water
V annulus Depth Screen Bottom Bottom of Seal (annulus)

C 0. 49 1x [ 21.55%° | -[ @017 1)1=[__L3¢

WATER TO BE REMOVED ' '
Gallons of Water Gallons of Water Removal Total Gallons to Actual Gallons

(well) (apnulus be Removed Removed
_ [(_a4 1+ | )] x = >.a4 |
WELL PURGING MEASUREMENTS T wen | Anmates*
Time Gallons Conductivity  Turbidity D Temperature | Vwell | dia |V annulus

Removed

pH O
1.5"
- —%5— e Lo ST ) KU R

o | 725 |0.59galtt
0.17gal/e | 7.75 | 0.69gal/ft
8.25 }0.79gal/ft
. 8.25 | 0.64gal/ft

10.25 | 1.06gavc|
0.66galft |17 35 | 1.63galft

Post Sampling .

. . 6 |12.25 [1.41gallft
WA - Battay on tibs died. L Sgallt i
SAMPLING

Volume Filtered

1 Analysi (ml) (Y/N Preservation Container Time
X8 Eo300 TR R S H2SOw Qmizr glass 1630

-

Notes (include data on floaters/sinkers with measuring device, well condition, etc.)
NO INSLde OVC cap. lnihially wasder covdy , chunks ad bottom., well ary at 26,

A+ 130, bailed Yz 6 cwent dny agaid.

* Assumes 30% porosity

Signature%ﬂa?“g»_ Date fZlH /6§ No.of Bottles __/




' Well No. &E -0
. Monitoring Well Sampling  [Ciient USAEC
Case No. 67065 -
Date Sampled: 7/11 /A5 Sampled By: © . AMMaver ‘ 2607
Depth to Water: 3. 89 Total Depth: R/. 85 ° {o; %
0, ~ LEL e PID O A ]

. . ‘(;5' V«‘A
Measuring Point: Nocin on PVC ?o(
Equipment: Ma/ , Fﬁ,‘{i‘ff

for each code letter)

WELL VOLUME ( * use appropriate values in table

Gallons of Water
V well Depth Screen Bottom Depth Water well

Co1E I« [ (C2Ls5 1 -C 1331 Di=1 L35 ]

ANNULAR VOLUME (ASSUME 30% POROSITY)

Depth Gallons of Water
YV annulus Depth Screen Bottom Bottom of Seal annulus
Co7a Ix1(C2s5 1 -[13.49 D= ]
WATER TO BE REMOVED
Gallons of Water Gallons of Water Removal Total Gallons to Actual Gallons
well annulus be Removed Removed
[(r—l.'zf I+I'Z7L¢.“7_-’B_—L_—J)]xi i I S AL
WELL PURGING MEASUREMENTS - Well Annulus *
Time Gallons pH  Conductivity  Turbidity DO  Temperature | Vwell | dia |V annulus

0 Removed 33 [l. * / @ o
> 0.10gaVft | 4.0 |0.29gal/ft

Q080 2 23 —L8— 4 10_ozsgalt
" 725 | 0.59gal/ft

0.17gavet | 7.75 |0.69gal/ft
8.25 | 0.79gal/ft
8.25 | 0.64gal/ft

4"
10.25 | 1.06gal/ft
0.66galft |5 25 | 1.63gallft

Post Sampling
6" 12.25 | L.41gal/ft
Mﬁ 1.5gal/ft
SAMPLING
Volume Filtered
le ID Analysi ml) (Y/N) Preservation Container Time
oFIpse A N UssOy  amberghss 1530

-

Notes (include data on floaters/sinkers with measuring device, well condition, etc.)
"Wdﬂﬁ{ readens waa Yo , don't Know why if wewo reodrng an O @l oppesesl fo

Calibrated co Pyvrov to LEe, s
et W%” 0948, dart brown. Vo odov-orsheen. rechorg?. Ay 1885 p
* Assumes 30% porosity Jyinl v Qaain. OO A & v .

Date 7/l/45

Signature (074




Monitorine Well S ” Well No. GE-03
- onitoring vve ampling Client (ISAEC
Artiur I} Little Data Sheet Project F.Devens

Case No. -
Date Sampled: 7-1{-95 Sampled By: D.Vesper C.Maver] X D A'I;ON ugt 9
Depth to Water: |t |9 7 Total Depth: Q.90 * & '

0
Measuring Point: \Jptrin on BNVC ° . F“ms
Equipment: or ler d,!&[w L |
WELL VOLUME (* use appropriate values in table for each code letter) v
Gallons of Water

V well Depth Screen Bottom Depth Water well
[oTf 1x[ (290 1 - 1%19_1)]= Ta.8 ]

ANNULAR VOLUME (ASSUME 30% POROSITY)

Depth Gallons of Water
V annulus Depth Screen Bottom Bottom of Seal (annulus)
WATER TO BE REMOVED
Gallons of Water Gallons of Water Removal Total Gallons to Actual Gallons
(well) l__mﬂ_@)_:l be Removed Removed
(R Cdor1.Le-Cip7e3] 38 ]
WELL PURGING MEASUREMENTS Well Annulus *
Time RGal(l’on; pH Conductivity  Turbidity DO Temperature V well dia |V annulus
emove
., * 1.5“
oc45% 0.5 2 __&t 2 | — 200" 0.10gal/ft | 4.0 | 0.29gal/ft

g g 6.5 |0.46gal/ft
2" 7.25 |0.59gal/ft
0.17gav/ft | 7.75 | 0.69gal/ft

8.25 | 0.79gal/ft

an 825 |0.64gal/ft
10.25 | 1.06gal/ft
0.66gal |1 25 | 1.63gal/ft

N ; R
1011 __Q__Z_‘L_
j%l_m .
e T i
0.3 __L%e

s s

Post Sampling e [12.25 | Lalgalft
_d[__td_ - NaA— 1.5gal/ft 8
SAMPLING
Volume Filtered
i N Preservation Container Time
it I s IS
HANO3 _c_chzmstzc_ _1.£____0°

gm lfcg _l__oa_
c
%ﬂ “ Ha SOy _amzqz/ﬂ‘u_ _L@__

N otes (include data on floaters/sinkers with measuring device, well condition, etc. v
Y. xe lvneh then res

| POSStle ~ wader: Well dry ad ua1 Uess Han baster).
bm f% ot 1230, wett ow ot 1936, Recharas, Somple.
-%'l’urbzdl%oon HbA Shows 0 ancad of O . Dot Know why, it calibrpied fins.

* Assumes 30 porosnty

Slgnatureé’%ﬁ%__ Date ‘;ﬁ Zfﬁ No. of Bottles .5







Sampling Location Discription

) Date_7- /-9
A D Little Surface Water/Sediment Client LUSAS C
rthi Sampling Data Sheet Project F-f . e
CaseNo. 4 /Op6 |
LOCATION

__ﬁhxm_m:?l&_/d&l-cm aD
Sovm  Seu

Channel Width

Type Of Water Body ,In-i»m'm,l

Channel Depth

Odors, Surface Sheen

Discharge Points (Y/N) Location

Est. Flow

A
po ap

LOCATION \DIAGRAM (Indicate orientation, sampling locations, discharge/recharge points,etc.)

No water, o+ oF organic
mafer, Jecaves, pirne needled

p
rd

— Sancd andc stit, Samplc
/
Sdakenr rorv O-S¢ SFor
M‘ (o) e<dirmnenre,
SAMPLING PROCEDURE
Equipment Used (Calibrated Y/N) | + )
Solvent 1 Used Solvent 2 Used Other
Decontamination Procedures Used
DI Water Rinse DI Water Rinse Detergent Wash Other
Solvent 1 Rinse Solvent 1 Rinse DI Water Rinse
Solvent 2 Rinse DI Water Rinse
Solvent 1 Rinse
DI Water Rinse
GROUND WATER CHARACTERISTIC FREE CL-
TEMP pH COND D.O. Y/N TURB TIME
e 2>
SAMPLING VOLUME FILTERED
SAMPLE MATRIX METHOD (ml) Y/N) PRESERY. TIME
DXCOHCO CSE  Rst/AB __4Hen A 1124 .. o1
X400 _CcSE  BNA Lo N _jce. . _[OHO
NOTES
Signature &W Date /-/0—9S No. Of Bottles 4
v v Page J of /




b.

directiy \ boitle

. Date 2-10-9<
Arthur D Little Surface Water/Sediment Client USAEC | '
Sampling Data Sheet Project Ff. Devens
CaseNo. , 7068
LOCATION '
Sampling Location Discript,ion ok, 9
Type Of Water Bodyq‘ / rorded area in CSB l
Channel Width ~ 3,5’ Channel Dept < |7 Est. Flow m{.umm_
Discharge Points (Y/N) Location ' ‘ ’
Odors, Surface Sheen l
LOCATION DIAGRAM (Indjcage orientation, sampling locations, discharge/recharge points,etc.)
" v Samples collected '
&0' ol 107 Fromn rrowtin of

. Seclt

prook . SW sampres Callec
celeched )

v

4 wi ;‘;M of brool wineel
cldivvents had G covmalited
Fovn O-8 | l
SAMPLING PROCEDURE
Equipment Used (Calibrated Y/N) __Stain kegs Sree [ _Speon + boey / l
Solvent 1 Used Solvent 2 Used Other
Decontamination Procedures Used
DI Water Rinse DI Water Rinse Detergent Wash Other '
Solvent 1 Rinse °< Solvent 1 Rinse DI Water Rinse
Solvent 2 Rinse DI Water Rinse
Solvent 1 Rinse
DI Water Rinse .
GROUND WATER CHARACTERISTIC .
FREE CL
TEMP pH COND D.O. Y/N TURB TIME l
i) i
SAMPLING VOLUME FILTERED .
SAMPLE MATRIX METHOD (ml) Y/N) PRESERY., TIME
o e e e S -
: M£ A -1 :
{ ' . VAR Nare _L M - __.[klﬁ___
. , 3¢ /HCE XL V] ce _lels.
_Colo SVOC XL _N = _1ce = __lels
C5O  ToC m TR Qg k2 |
_CSke . SVoc _e  _laRS
TCSE ®C . e N) KL  _[edS
NOTES | '
OXCACRCD csg TPH Yoo N e 125
DXOR0BOCO CS&= Metalg 402 N lce 1S '
Signature w Date D-40~45 No. Of Bottles /<
/4 (4 '

Page / of [




1

] Date_1-10-95
Arthur D Little Surface Water/Sediment Client JSAEC
Sampling Data Sheet Project T4, TDEVENS
Case No. L2065 |
LOCATION
Sampling Location Discription _Cald é_ownq Brook , 4T
Type Of Water Body__EAGe of RrooK .
Channel Width 20"t _Channel Depth _ 3 -1R Est. Flow __sstagnant
Discharge Points (Y/N) Location :
QOdors, Surface Sheen
LOCATION DIAGRAM (Indicate orientatign,sampling locations, discharge/recharge points,etc.)
L ) % —Cottected surface
with ocvp abowt 3-4° Fam of
Strecan. Colleoied sadimants by wading
™D SAveamn 0-2° and 6&09') < ]
. seduments +3.6° fom edec w
m*b’», clorut O-LY deep!
Sedirmentt very organic (mov
SAMPLING PROCEDURE
Equipment Used (Calibrated Y/N)ﬁ@&!SS_S!CcLCU(’ 5 §p00n, é bow |
Solvent 1 Used Ligqudnbd¥  Solvent 2 Used Other
Decontamination Procedures Used
DI Water Rinse DI Water Rinse Detergent Wash Other
Solvent 1 Rinse m Solvent 1 Rinse DI Water Rinse
Solvent 2 Rinse DI Water Rinse
- Solvent 1 Rinse
DI Water Rinse
GROUND WATER CHARACTERISTIC FREE CL-
EMP pH COND D.O. Y/N TURB TIME
NA — y
SAMPLING VOLUME FILTERED
SAMPLE MATRIX METHOD (ml) (Y/N) PRESERY. TIME
wX09049X 1 cSw = Bk /)Phion 185l ,y ice. 1%? ,
| (X T _HADg 1995
cSw M A —Hlx  __I¥4S
S 2R ZX H— g e
A ! L4
e 26D ¥ _HaSGy __1Wis
1 1 N _ WDy A4S
% BSml N 0000 we “li__
3 1¢C ¢
‘ NoC. w N 1ee (YuS
, _CSE T 0 Hor ar 1ee y4g
NOTES R
©KOA0A00  CSE  TPH boyor N o vys
drogoabo CSE MNeinis 4ajar N ice !
Signature UQW Date 7.«@-»25‘ No. Of Bottles / 5
v

Page | of [



Surf Water/Sed;i ¢ Date 72-10-9%8
- uriace vvater/d>edimen Client DSAEC.
Arthur D Little Sampling Data Sheet Project 4, DeUns

Case No. @'7025
LOCATION

Sampling Location Discription Q%ﬁ gﬁgg Zm&t : OL_
Type Of Water Body

Channel Width __5=%7 __ Channel Depth __~ 3’ Est. Flow ___|OtaD

Discharge Points (Y/N) Location

Odors, Surface Sheen

LOCATION DIAGRAM (Indicate orientation, sampling locations, discharge/recharge points,etc.) HU ot o

K+p l

qd { (L b ﬁtusmmwd%n c';’!e‘f%

4ake sampe w/waderson. Samdls
4alen ~5° fom culvert, 17

waler celwmpr ~oabout 4’ d pufy

of
a’/‘"s 1N Clowing wosder. Sed. sa'V;P‘f—‘
P, JnoL \‘ mc ;
SAMPLING PROCEDURE
Equipment Used (Callbrated Y/N) €S L) ‘
Solvent 1 Used -L1qutnbX Solvent 2 Used Other
Decontamination Procedures Used
DI Water Rinse DI Water Rinse Detergent Wash Other
D Solvent 1 Rinse Solvent 1 Rinse DI Water Rinse

Solvent 2 Rinse : DI Water Rinse
Solvent 1 Rinse -
DI Water Rinse

GROUND WATER CHARACTERISTIC

FREE CL~
TEMP pH COND D.O. Y/N TURB TIME
NA ——— 24
SAMPLING VOLUME FILTERED
SAMPLE MATRIX METHOD - (ml) Y/N) PRESERYV., TIME
x rox I S A\L/Anioas 23 N (< 1335
I70) F.Medals 1000 _Jtdlﬁg_
'ox , et /PCB agzooo 1c€ 3
% (ce

f«‘f’“" oy oo Ta ﬁ 1252 %
14

wWyna IO)U PaX 7% T8S 125 1C€
w Ko9giox { CSw Bl same Jerra..rabavc

A e e

N'I(D)’;rqulox/ cse Metels 4ot N e 1350
DXoqre¥ | cse TPHADC 4ot N tce. 1350

Signature WW Date 7770~ZSNo. Of Bottles o 7~
’ ’

Page / of}/_

\
T On A O o) U a2 A By e e
»




: e | Surface Water/Sediment T T
= urrace ater/veaimen Client USWEC
Arthur D Little Sampling Data Sheet Project F#. DEUENS
Case No. QZOQS
LOCATION
Sampling Location Discription Cold Spn ne Broo 9K
Type Of Water Body

Channel Width _ < 4.57 __ Channel Depth _~3" Est. Flow _Slowy

Discharge Points (Y/N) Location
‘Qdors, Surface Sheen __Sheen

LOCATION DIAGRAM (Indicate orientation, sampling locations, discharge/recharge points,etc.)
Li’"l‘ﬂ'j o Sheen appoid In wakel,
T T weker cotlectecl tn 1op of
water cowwrnn (N order 12
Samplt. sheen). Sedurents

ousfall AK gampled ot 0- 6"
Paxot Q_SL l Barnom
SAMPLING PROCEDURE
Equipment Used (Calibrated Y/N) nYss S
Solvent 1 Used Solvent 2 Used Other
Decontamination Procedures Used
DI Water Rinse DI Water Rinse Detergent Wash Other
Solvent 1 Rinse x Solvent 1 Rinse DI Water Rinse
Solvent 2 Rinse DI Water Rinse
Solvent 1 Rinse
DI Water Rinse
| GROUND WATER CHARACTERISTIC .
FREE CL
TEMP pH COND D.O. Y/N TURB TIME
SAMPLING VOLUME FILTERED
SAMPLE MATRIX METHOD (ml) Y/N) PRESERY. TIME
wxXpgi Xl _CSn/._  A4Ik/Bnions QS E J el 28
wWXo0211 X1 csw 1000
w _CSWW R Metals LfocO B 0 0 Y /
w _Ssw Rst/PLB 22X /000 AJ 25
1l  _CSww  SvoC = 22X (000 N /€L 1125
) _%__ /25
73} ! % 735 A% _Jjce 125
whpltxl _cSw tIHR 2 X)1000 N —jce  U2S
WMo X] _CSi) J%i/ 2% ) 000 A 1CL NS
wzogqux) _Csw | QX jao0 N IC< HAS
_ < (ce 1135
NOTES 1100 csSE ??g\;?—f?cs z;z o ice 135
Dxoa lloo ase
o SE Meitals 402 R 1ce n3s
DXogq110 a 2 ~ 2z
DY oqg |l od cSE TPH/TOC oL 1ce n
Signature Date 7 -/90—%5No. Of Bottles ___ 50O
? 5 2 Page / of _/




. Date 7-10 9%
A D Little Surface Water/Sediment Client (JSAEC
rthu Sampling Data Sheet Project F+. Depens |
Case No. 7065
LOCATION

Type Of Water Body 1 YA
Channel Width _~4-S ! Channel Depth ___D_'__Q&ﬁ‘Est. Flow _N&

Discharge Points (Y/N) Location
Odors, Surface Sheen

LOCATI p RAM (ndicate orientation,

sampling locations, discharge/recharge points,etc.)
Samplecl sediment at 0-4
immedicdely tudside autfall. Lot
OF slighitly decomposec] orgqantc
madter. Some plastrc. Dark
brown , Mmose. Ne woadef,

&

SAMPLING PROCEDURE
Equipment Used (Calibrated Y/N) Slee] bowl + spoor
Solvent 1 Used Ltgladind®  Solvent 2 Used Other
Decontamination Procedures Used
DI Water Rinse DI Water Rinse Detergent Wash Other
Solvent 1 Rinse )( Solvent 1 Rinse DI Water Rinse
Solvent 2 Rinse DI Water Rinse
Solvent 1 Rinse
DI Water Rinse
GROUND WATER CHARACTERISTIC FREE CL-
TEMP pH COND D.O. Y/N TURB TIME
=
SAMPLING VOLUME FILTERED
SAMPLE MATRIX METHOD (ml) (Y/N) PRESERY. TIME
XAIRO (SE~ TFest/PCHB - lee ile.)
1 e SN 4oz N (ce. _noao
" , CSE T0C _ Qe N 1¢C —_unoo
OXO91x200 Py R % 1 » N [{= A [T ~. & I
oA Do CSE Nedals N e U0
P2l _Ccse T o1 A 72 1o
D o0 cse TPH e ] e a0
RO _cSseE o 0 HYHoex A e _ndo
DLAROOL _CSE TPH = _Hez AN e _Hod
NOTES

Signature { ’Q( N ;#Q zk_-égﬁg A Date 7-/0 <45 No. Of Bottles C} ‘
: Page [ of [




|

. Surface Water/Sediment
Arthur D Little Sampling Data Sheet

Date 7-/0 - 95

Client (SAEC
Project £#. Devens

CaseNo. 67045

LOCATION

Sampling Location Discription mxm_m_&s-&cm 14A

Type Of Water Body SVl SeweAd Ou-Hall
Channel Width Channel Depth Est. Flow
Discharge Points (Y/N) Location

Odors, Surface Sheen

shb

e{ 5 1%4 thc

LOCATION DIAGRAM (Indicate orientation, sampling locations, discharge/recharge points,etc.) .
! No weder, Secdiment moist, dark

woeded -~ brown sity sand, fine-medun-
_ " sand.Collecieel inside rmouth of
~ purall about S-6? deep 1o

SAMPLING PROCEDURE ;
Equipment Used (Calibrated Y/N) n and loow)
Solvent 1 Used %u.uaat__ Solvent 2 Used : Other
Decontamination Procedures Used ’
DI Water Rinse DI Water Rinse Detergent Wash Other
Solvent 1 Rinse S { Solvent 1 Rinse DI Water Rinse
Solvent 2 Rinse DI Water Rinse
Solvent 1 Rinse
DI Water Rinse
GROUND WATER CHARACTERISTIC FREE oL
TEMP pH COND D.O. Y/N TURB TIME
W — o
SAM.PLING VOLUME FILTERED
SAMPLE MATRIX METHOD (ml) (Y/N) PRESERYV. TIME

1

%&% _CSE izst/RB _ Yse

iy G WP m

IMO\00

N
%QL — Hm B_
Bie = B £ 3

D2.140100 cse

NOTES

Signature w@u/\/

Date Zf&ﬁé No. Of Bottles f

7 7

Page [ of]




. Date 7-[0-G<
Arthur D Little Surface Water/Sediment Client (SAEC |
Sampling Data Sheet Project T4, Devens
Case No. 7065
LOCATION
Sampling Location Discription _Siprm Sewer Sysienn 70 , 14 C.

Type Of Water Body _Sipymn._Seuwser Outlall
Channel Width Channel Depth
Discharge Points (Y/N) Location
Odors, Surface Sheen

Est. Flow

hi

sampling locations, discharge/recharge points,etc.)

LOCATION DIAGR
Mo waiter. Secliments?

Course sand.and gravel,
hqur yeitow/ovoun

L {1{-¥

Storen ouifall cloont 3 4"

+race
O~ l"dv
collecie d awud— o’

SAMPLING PROCEDURE
Equipment Used (Calibrated Y/N)

Solvent 1 Used ltQlalnDX Solvent 2 Used Other
Decontamination Procedures Used
DI Water Rinse DI Water Rinse Detergent Wash Other
Solvent 1 Rinse M| Solvent 1 Rinse DI Water Rinse
Solvent 2 Rinse DI Water Rinse
Solvent 1 Rinse
DI Water Rinse
GROUND WATER CHARACTERISTIC FREE CL-
TEMP pH COND D.O. Y/N TURB T%:
ﬂ -—
T
SAMPLING VOLUME FILTERED
SAMPLE MATRIX METHOD (ml) (Y/N) PRESERY. TIME
QXE%%%ﬁf P B Aoz N e 0830
DX14 ™Merls _Hoz . 9 N e o OBO

NOTES

Signaturewﬁgdg_ Date Z'_/Qﬁs No. Of Bottles 2
4 : Page Z of _/




) Date —) - [0-FS
Arthur D Little Surface Water/Sediment Client ((SBEC
Sampling Data Sheet Project Z#, Do (|
CaseNo. (2064
LOCATION
Sampling Location Discription _Storm  Sewer S jStena 21 A
Type Of Water Body

Channel Width _~ 4.5’ Channel Depth O N2 W Flow NA-
Discharge Points (Y/N) Location
Odors, Surface Sheen

LQCATION DIAGRAM (ndicate orientation, sampling locations, discharge/recharge points,etc.)
. \ 09 No wader. Light browrm course
\xo"" Sand _ 1race of fine qravel,
Ik de ~
R Sample taten 17 prom outsall
(; 3 and alwnt O-3" oleepn , willrw

Brook haa lo? of arbege in ot
(charirs, toys,ete.7) |

SAMPLING PROCEDURE
Equipment Used (Calibrated Y/N) M&m\
Solvent 1 Used _L‘l.q_u._l.ﬂéL Solvent 2 Used Other
Decontamination Procedures Used
DI Water Rinse DI Water Rinse Detergent Wash Other
Solvent 1 Rinse X Solvent 1 Rinse DI Water Rinse
Solvent 2 Rinse DI Water Rinse

Solvent 1 Rinse
DI Water Rinse

GROUND WATER CHARACTERISTIC

. FREE CL~
N]ﬁMP pH COND D.O. Y/N TURB TIME ~
/1
SAMPLING VOLUME FILTERED
SAMPLE_ MATRIX METHOD (ml) Y/N) PRESERYV. TIME
Dx8/01X) _CsS&E  _RANA Yoz AJ lee. (025
NOTES

Signaturwm Date 7-/0 -4 S No. Of Bottles /
é[ ‘I
Page / of /



. Date 2 -/0-92%
Arthur D Little Surface Water/Sediment Client (/ (£ EC
Sampling Data Sheet Project F# ., Txterepas
CaseNo. 7068 |
LOCATION
Sampling Location Discription _&Mﬁ_s}mﬁm_és’ﬂ
Type Of Water Body _ 1orn. Sewer Outfzll
Channel Width —_Channel Depth Est. Flow

Discharge Points (Y/N) Location |

Odors, Surface Sheen
LOCATION DIAGRAM (ndicate orientation, sampling locations, discharge/recharge points,etc.)

No woter. Sampliect Top &~ of
sedimeint . Tep 1 nch wao covrse
sanrd and. ine ﬂmucl, vnrelesneatt
wao rmos+ly silt, Some Sand , sumé

,,,";;;;-..,E_?{A owutfall,
SAMPLING PROCEDURE
Equipment Used (Calibrated Y/N) _Stzunleaa Steed bowl + <poon
Solvent 1 Used _Lj_q_mnnx__ Solvent 2 Used Other
Decontamination Procedures Used
DI Water Rinse DI Water Rinse Detergent Wash Other
Solvent 1 Rinse Solvent 1 Rinse DI Water Rinse
Solvent 2 Rinse DI Water Rinse <

Solvent 1 Rinse
DI Water Rinse

GROUND WATER CHARACTERISTIC

FREE CL~
,'\rszxp pH COND D.O. Y/N TURB THE%
SAMPLING VOLUME FILTERED .
SAMPLE MATRIX METHOD (ml) (Y/N) PRESERY. TIME
DX 0100 %% _BNA He2 '13 lI :: - ,’g l.oa

DX2S5 0100 Mesals ,
masmoa_cse__ma_g.l_u___icg__-/om

NOTES

roots. Sampl collecked juot outnidls

e

Signature WW Date D/0<7"5 No. Of Bottles _5
v U

Page [/ of /-




. Date 72-/0-9S
Arthur D Little Surface Water/Sediment Client
Sampling Data Sheet Project 2#, [ ¥wrrs
CaseNo. 67068 |
LOCATION

Samnling Location Discription M@Mﬁ&
Type Of Water Body Inkeyrnal Stovon M-}(m
Channel Width Channel Depth Est. Flow
Discharge Points (Y/N) Location _

QOdors, Surface Sheen

LOCATION IAGRAM (Eljldicate orientation,

ling locations, discharge/recharge points,etc.)

No weeter Sedirmeands cors giep)
of organc malier, SilE w) some
Course sancl, (oIS of prrne reedles
Top % of dirt_ Trr+ was veey

hargl auet dny.

SAMPLING PROCEDURE

Equipment Used (Calibrated Y/M%mgmnmmmm_tiﬂ?ﬂ_
Solvent 1 Used _La.gu_mox_ Solvent 2 Used Other

Decontamination Procedures Used

DI Water Rinse DI Water Rinse Detergent Wash Other
Solvent 1 Rinse 4 Solvent 1 Rinse DI Water Rinse
Solvent 2 Rinse DI Water Rinse

Solvent 1 Rinse
DI Water Rinse

GROUND WATER CHARACTERISTIC

FREE CL~
'IEMP pH COND D.O. Y/N TURB > TIME
SAMPLING VOLUME FILTERED
SAMPLE MATRIX METHOD (ml) (Y/N) PRESERY. TIME
Pt L gu Y2 B & g

CSE mr:s —lce D900
CSE / _806

NOTES

Signature M Date_74{~94 No. Of Bottles S
/4 v
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