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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 
(AREEs), 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. 
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1.0 Introduction 

AREE69 
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 (C1-), 
sulfate (S04), 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. 
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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 
l,l-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 0 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. 
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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 concern 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 quantisation 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. 
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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 21 A, 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 0 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 ug/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 ug/g to 1.0 ug/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 pg/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 pg/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 pg/g, benzo(a)anthracene at 40 pg/g, benzo(a)pyrene at 10 pg/g, chrysene at 
40 pg/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) I 

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 ug/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 die 
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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I 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 

Sample Location 1995 TPHC itg/L 1994 TPHC ^tg/L 

UST - 01 397 7,200 

UST - 02 110 9,600 

GE-01 100 2,300 

GE-02 1,130 290 

GE-03 100 100 

/Trito^OJüa 6706513TEP.workplan.aree70a.txU 1/08/95 24 



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





ArthirD Little 
Monitoring Well Sampling 

Data Sheet 

Date Sampled:  ^/u/ffi? 

Depth to Water:    f *?-. b^X 

O, 

Sampled By: ^ . MpAfCr 
Total Depth:     %. 3 3 

LEL PID 

Measuring Point:    Y^O^fJn gn fYC 
Equipment: ^/ j£f^ 
WELL VOLUME (* me appropriate values in table for each code letter) 

Gallons of Water 
Y well Depth Screen Bottom Depth Water (well} 

L_gji_i»[(CZUTW] -asm 
ANNULAR VOLUME (ASSUME 30% POROSITY) 

V annulus Depth Screen Bottom 

JL^3_JX [(LT^g^r 

Depth 
Bottom of Seal 

WATER TO BE REMOVED Total GaUons to 
Gallons of Water GaUons of Water Removal Total Ballons to 

(wem fannyto) , Mujtfclier ,     *»T|!!| 

Actual Gallons 
Removed 

WELL PURGING MEASUREMENTS 
pH Conductivity Time 

l££te_ 
IPIU 

Gallons 
Removed 

1-5 

Turbidity 

it, -LLZ*. 

I=^=itf flQe. 

DO 

1.4 

3BE 
Post Sampling 
1*44     _ 

S 
Si 

i.g      ITT 
1£*      i-f 

J5ä 

Temperature 

IS 
-IS 

JL-JLEJ 
1Ä. 

fe^ 

jj^__LJL__ f. \        h*Uf"( 4'"L*A Unriba-. 

Well 
Vwell 

1.5" 
O.lOgal/ft 

2" 
0.17gal/ft 

4" 
0.66gal/ft 

6" 
l^gal/ft 

Annulus 
dia 

4.0 
6.5 
7.25 
7.75 
8.25 
8.25 
10.25 
12.25 
12.25 

V annulus 

0.29gal/ft 
0.46gal/ft 
0.59gal/ft 
0.69gal/ft 
0.79gal/ft 
0.64gal/ft 
1.06gal/ft 
1.63gal/ft 
1.41gal/ft 

SAMPLING 

^ Sample ED Analysis 
Volume 

(ml) 

Filtered 
(Y/N) Preservation Container Time 

! Assumes 30% porosity 

Signature Date   "7-//^^$ No. of Bottles _^/_ 



ArthirD Little 

Date Sampled 

Depth to Water er:  \4 > 

Monitoring Well Sampling 
Data Sheet 

Well No. tJST-OO 

SSL 
Z*l 

o, 

Sampled By: Q VlSptT CMfiJfCr' 

LEL 

Total Depth:   <ffi. g> 3 

PID /n 

Measuring Point:  AJltf&H Ap   ?VC — 

Equipment: Ay^jpAfnU. tojof^^for > ^f*   ^J^ 
WELL VÖtTIME ( * use appVoprial 

Client     IJSBGC 
Project  p+. TXVCnl 
Case No. L"^r^A" 

/fftrtttn* 
i\Zn?(*'use apMropriate values in table for each code letter) 
,\jm& «'«' Gallons of Water 

Y wen Depth Screen Bottom Depth Water fwein 

ANNULAR VOLUME (ASSUME 30% POROSITY) 
Depth 

V annulus Depth Screen Bottom Bottom of Seal   

fl.?^ 

Gallons of Water 
(annulus) 

WATER TO BE REMOVED Ac„m 

WELL PURGING MEASUREMENTS 
Time Gallons pH Conductivity      Turbidity 

Removed 
Gallons 

Removed ^^   J- 

iSia ^5—£Z g-I2    Hi 
DO 

£-3? 73: 

Temperature 

Ja— 
ML 

Post Sampling .    . . 

Well 
V well 

1.5" 
0.10gal/ft 

2" 
0.17gal/ft 

4" 
0.66gal/ft 

6" 
1.5gal/ft 

Annulus 
dia 

4.0 
63 
125 
7.75 
825 
8.25 
10.25 
12.25 
12.25 

V annulus 

0.29gal/ft 
0.46gal/ft 
0.59gal/ft 
0.69gal/ft 
0.79gal/ft 
0.64gal/ft 
1.06gal/ft 
1.63gal/ft 
1.41gal/ft 

SAMPLING 

le ID.^.    Analysis *mm^m 
Volume 

(ml) 
1U 

Filtered 
(Y/N) Preservation Container Time 

Notes  (include data on floaters/sinkers with measuring device, well condition, etc.) 
6at\artMt>r caw «of «avfcvxj, so bail-tcl mtf-6ut* ***y/> t*-e*ii*t*4e4t¥**e, 

fit* t$tt,<#eU wath»y. 0+ tS50 reiunud.VAtlr** &**' °* rz>&'"*    ** ▼ 
* Assumes 30% porosity rJOtarl* a*ttt SAnpfaß.   

c;gnaflirp (JgjLaSsA.. In^U^       Date JMJJ^T^- of titles _J__ 



Arthur D Little 
Monitoring Well Sampling 

Data Sheet 

Well No.  (£g>Q.± 

Pate Sampled;   7/\l/^5 

Depth to Water:    £?£.!"? 

02      ^ 

Sampled By;p. Vl&peT, C. WOtpT 

Total Depth:      Q\. %°[ ' 

LEL PID     0 epr* 
Measuring Point:   /Op-tr>t   ft/\  PvfC 
Equipment:    foftfj^ 

Client     US fitC 
Project 
Case No. fal-ObS*' 

WELL VOLUME1 ( * use apProPriate values in table for each code letter) 

Depth Screen Bottom Depth Water (well) V well 

C5SI] x [ C2ES3I _agjj_,Di=i   .iw    j 
ANNULAR VOLUME (ASSUME 30% POROSITY) 

Depth 
V annulus Depth Screen Bottom Bottom of Seal 

Z£35Z 

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

[(1 ai.SV   I -i   ao.v* hi=l     i.?o H 
WATER TO BE REMOVED GalIons t0 

GaUons of Water Gallons of Water Removal h*R,„™H 
rwein annulus) fcfolÜEllej; be Removed 

\(\    p°\     l + i    i.qfr   1)1 .c IH 

Actual Gallons 
Removed 

I   9,W 
WELL PURGING MEASUREMENTS 

Time 
Gallons 

Removed 

0.5 
pH Conductivity      Turbidity DO Temperature 

¥■ 5Ü" 
ö.\% 3«*M 
EH 510. 

Post Sampling -       .        .      * 

Well 
Vwell 

L5" 
O.lOgal/ft 

2" 
0.17gal/ft 

4" 
0.66gal/ft 

.     6" 
l^gal/ft 

Annulus 
dia V annulus 

4.0 
6.5 
7.25 
7.75 
825 
825 
10.25 
12.25 
12.25 

0.29gal/ft 
0.46gal/ft 
0.59gal/ft 
0.69gal/ft 
0.79gal/ft 
0.64gal/ft 
1.06gal/ft 
1.63gal/ft 
1.41gal/ft 

SAMPLING 
Volume 

(ml) 

Filtered 
(Y/N) Si Preservation Container 

COS 
Time 

Notes  (include data on floaters/sinkers with measuring device, well condition, etc.) 
ND SifeAt. PUC cap. IrutWdty wJO*erdovdUy , cl^uriltt. a* bottom. UJtftl *rv ** •*». 

* Assumes 30% porosity 

Signature IfMrftp^ThaMq^ Date 7////?r No. of Bottles     / 



Arthur D Little 
Monitoring Well Sampling 

Data Sheet 

Well No. GZ-Ö3L 

Pate Sampled:  7/ll /^5 

Depth to Water:    I % • %°i 

o2       ^ 

Sampled By: f_m M&\f&r 

Total Depth: Q\. SS 

LEL 

Measuring Point:   KJofe^i öf\ fVC 

Equipment:      fc^f fc^- 

Client USASC 
Project 
Case No. 6&0$>S' 

WELL VOLUME (' -e »PP™P™te values in table for eac coae "»n^^ 

y wen Depth Screen Bottom Depth Water fwelD 

i a.i»  u [ (miisn - L-13J3-J)]= i—^._J 
ANNULAR VOLUME (ASSUME 30% POROSITY) 

V annulus Depth Screen Bottom 
Depth 

Bottom of Seal 

Removed 
WATER TO BE REMOVED Tota, GaUons to Actual Gallons 

Gallons of Water Gallons o Water Removal 
fwein . (annulus)  Myfflgjier  ^g ,a  

I    o^Jx[(l ^/.g<i   l-LJ3»*3—1)3 

Gallons of Water 
(annulus) (annulu 

i= l  £>) 

WELL PURGING MEASUREMENTS 

Time Gallons 
Removed 

pH Conductivity      Turbidity DO Temperature 

Lfczfcäfc las: HßöL _z 
* 

M- 
JA. 

Post Sampling ost Sai 
ML 

Well 

Vwell 
1.5" 

0.10gal/ft 

2" 
0.17gal/ft 

4" 
0.66gal/ft 

6" 
1.5gal/ft 

Annulus 

dia 

4.0 
6.5 

7.75 
825 
825 
10.25 
12.25 
12.25 

V annulus 

0.29gal/ft 
0.46gal/ft 
0^9gal/ft 
0.69gal/ft 
0.79gal/ft 
0.64gal/ft 
1.06gal/ft 
1.63gal/ft 
1.41gal/ft 

SAMPLING 

<x 
le ID Analysis 
6gOC7      -JTPH 

Volume Filtered 
(Y/N) 

N 
Preservation Container Time 

1S3Q 

Notes   (include data on Hoaters/sinke^ with^suring^»^Ä^ ^ ^^^ *, 

*^unies30%\orosity frtalT^<? ft. h***"«{ y»«  2MWJ&* ^^T "&+ /rg^f*?*". ■ 
Signature/ Date   7lltH5      No. of Bottles _J. I 



JirthirDLütle 
Monitoring Well Sampling 

Data Sheet 

Well No. (5>g-ö3 

Pate Sampled: 7-1H35 

Depth to Water:   IM-.f^ 

Sampled By: TW/gper; C. Meiner   £ 
Total Depth:     #&?.^f0 

O, LEL PID     0 ££ 

Client (/SAg<l 
Project P*.TX\i&K 

Measuring Point:   pf-^g^ ftftWC 
Equipment:    ^ j ^ 
WELL VOLUME (* ** appropriate values in table for each code 1**^ ^ ^ 

Y Well Depth Screen Bottom Depth Water (well) 

ANNULAR VOLUME (ASSUME 30% POROSITY) 
Depth 

V annulus Depth Screen Bottom Bottom of Seal 

r-ö73^T~lx [Qfa»flg_ 

Gallons of Water 
(annulus) 

tK.g    m=r  3JZ1 

WATER TO BE REMOVED Total GaUons to Actual GaUons 
GaUons of Water Gallons of Water Removal ™J~to Removed 

(wem annulus)  MyJügJier ,ljgug  I I «BE 1 

WELL PURGING MEASUREMENTS 

Time Gallons 
Removed 

J^5. 

Conductivity 

Post Sampling 

Well 

Vwell 
1.5" 

0.10gal/ft 

2" 
0.17gal/ft 

4" 
0.66gal/ft 

6" 
l^gal/ft 

Annulus 

dia 

4.0 
6.5 

7.75 
825 
825 
10.25 
12.25 
12.25 

V annulus 

0.29gal/ft 
0.46gal/ft 
0.59gal/ft 
0.69gal/ft 
0.79gal/ft 
0.64gal/ft 
1.06gal/ft 
1.63gal/ft 
1.41gal/ft 

SAMPLING 

etfL&m 
Anal 

Volume 
(ml) gft&      (TL 

ZKnffttl 

x&ce&o AtfiMnt«*. 
6V&GSZO0 TP»/n»p  ^~ 

Filtered 
(Y/N) Preservation 

j£±- 
M. fa&y 

Container Time 

Notes  (include data on Aoaters^nkerswith measuring f^e ^ondit^n etc^^ ^ ^^ 
Cloud*, vosstULCShceri ****»***: ^r^A    *  U»»T— 7*.     &/ ^ 

* Assumes 30% porosity 30% porosity 

K?n»u.re(jlJLrtuZ hi y Date Jftj/ggl    No. of Bottles _^5^ 





ArthirD Little Surface Water/Sediment 
Sampling Data Sheet 

Date     n~m-QCZ 
Client    U£fiAC 
Project f^. 7>?(Y*r 
Case No.   LIP/**; 

LOCATION 
Sampling Location Discription Shxyn   ^JULSPJT-   <y j.<4^n^>       <3fc 
Type Of Water Body    \nHYlnaX   &ZMnT\   £&JL>eAJr  
Channel Width  
Discharge Points (Y/N) Location 
Odors, Surface Sheen  

. Channel Depth EstFIow. 

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

AJo uia-hir.   L&+ of organic 

gastet artet-ctt£.   S+.*y\pL* 

SAMPLING PROCEDURE 
Equipment Used (Calibrated V/N) fätlnrsr ßllrAlr»  <D»uv)p}&ir ^   &X Cp»m^+'&d**) 
Solvent 1 Used   LtfrUfKcY  Solvent2Used     Other  
Decontamination Procedures Used 

□ DI Water Rinse 
Solvent 1 Rinse 
Solvent 2 Rinse 
Solvent 1 Rinse 
DI Water Rinse 

DI Water Rinse 
Solvent 1 Rinse 
DI Water Rinse 

□ Detergent Wash 
DI Water Rinse □ Other 

GROUND WATER CHARACTERISTIC 

P pH COND D.O. i$Bl 
FREE CL" 

Y/N TURB TIME s> 
SAMPLING 

SAMPLE MATRIX 
VOLUME 

METHOD (ml) 
FILTERED 

(Y/N) 

 tO_ 
M 

PRESERV. 

ice. 

TIME 

/ofo 
iota 

NOTES 

Signature Date"7r/0^5 No. Of Bottles      A. 

Page_J_ofJ_ 



ArthirD Little 
Surface Water/Sediment 

Sampling Data Sheet 

Date    I-IO-GC 
Client USfi£C 
Project Ft.t>euen$ 
Case No. <>7^r 

LOCATION 
Sampling Location Discription Colfl   spring ISmöft j   tfti  
Type Of Water Body^Ü&^frPfT? fYlOtftlnfif pbtriftj arfä. in  C£& 
Channel Width  
Discharge Points (Y/N) Location 
Odors, Surface Sheen 

2.Z'   Channel Depth      •* f Est Flow mtdtvinn 4P 4k£+~ 

LOCATION DIAGRAM (in irge/recharge points,etc.) 

fcrtolt. Su> «urv»***« C©tt<rc4|e*l 

Is »ft« 

SAMPLING PROCEDURE # _     #      ^_ , . 
Equipment Used (Calibrated Y/N)     r^Y/fr//? ^gf .5*^7  cS^/7 ^ i*?^ / 
Solvent 1 Used   U^luWfiX  Solvent 2 Used _    Other— 
Decontamination Procedures Used 

DI Water Rinse r^-i   DI Water Rinse 
Solvent 1 Rinse j^C 1   Solvent 1 Rinse 
Solvent 2 Rinse DI Water Rinse 
Solvent 1 Rinse 
DI Water Rinse 

□ □ Detergent Wash 
DI Water Rinse □ Other 

GROUND WATER CHARACTERISTIC 

TEMP 
toft — 

pH COND D.O. 
FREE CL" 

Y/N TURB TIME 

SAMPLING 

^"^mmSy* 

SAMPLE MATRIX METHOD 

AiE/Anttn 

oqfrSXl £ 

VOLUME 
(ml) 

»as»»! 

FILTERED 
(Y/N) 

i 
£ 

X|L 

jQ>tO_     tffifct 

s 
JÜ_ 

PRESERV. 

Ige 

Ä 

£SCu>        TSS 
C&g 
<^g       *^C 

&VQC  

\G£>mn\ 
JLl 
^2_ 

'SSL- # 
$k 
 IdC 

1407. 40- 4^C 

TIME 

Up IS, 

U>t< 

_JfeS_ 

las 

NOTES 

esc? 
-mi ice 

IfeOS 

Signature Ck^y^yfray^ Date ">jO-4S No. Of Bottles __/^ 

Page L<*J- 



ArthirD Little 
Surface Water/Sediment 

Sampling Data Sheet 

Date    l-lO'tiS 
Client   USAEC 
Project flr.TXVCin^ 
Case No (saotdz* 

LOCATION 
Sampling Location Discription   (.fttd.  ^prt/V^PKAaJL ^,   ^X  
Type Of Water Body    £flq€ Of  TfrrraK       _  
Channel Width        3D' ^   Channel Depth    3-13 EsLFlow    ■fSftaqrVHTf 
Discharge Points (Y/N) Location 
Odors, Surface Sheen ^^^^ 

LOCATXQ DIAGRAM (Indicate^rientatiop^ampling locations, discharge/recharge pomts,etc) 

SAMPLING PROCEDURE ..       . 
Equipment Used (Calibrated Y/N) S^t^kSS Slf^l df> , SfOPn, ? ***> / 
Solvent 1 Used Ll^Hf AD*  Solvent 2 Used   Other  
Decontamination Procedures Used 

□ JDI Water Rinse 
Solvent 1 Rinse 
Solvent 2 Rinse 
Solvent 1 Rinse 
DI Water Rinse 

£ 
DI Water Rinse 
Solvent 1 Rinse 
DI Water Rinse 

n   Detergent Wash 
DI Water Rinse □ Other 

GROUND WATER CHARACTERISTIC 
pH COND D.O. TEMP 

FREE CL" 
Y/N TURB gp 

SAMPLING 
SAMPLE 

lOXOgo^Xl 

<ttX&\04 X ( 

mew*!, 
hJKÖqtÖgfxT 
»7ÄKEB 

MATRIX METHOD 
VOLUME 

(ml) 

_iL=_ 
«Si    _IU_ 

■svoc ^xt 

FILTERED 
(Y/N) PRESERV. 

HtiPs 

CSg 

AL,  

fr 
E 
-Al 
-ca 
■4- 

TIME 

tt< J5S 
Jt£- 

NOTES 
TT>H- 

ice 

Date J^l^r<f<r No. Of Bottles    / <> 

IVVS 

Page   /    of / 



ArthirD Little 
Surface Water/Sediment 

Sampling Data Sheet 

Date    ~7-/_>*?_; 
Client usAer. 
Project f^.fVLK>7_ 
Case No.   foHOteS 

LOCATION _- 
Sampling Location Discription   L^kL Spxtfi/1   fr_wV)E f jly.. _ 
Type Of Water RnHy f«fr>rm PulUOrt   fyvtirf   _X_ (OtVCitL  
Channel Width     ^~*?y       Channel Depth ~.&' Est Flow !____. 
Discharge Points (Y/N) Location   
Odors, Surface Sheen  
LOCATION DIAGRAM (Indicate orientation, sampling locations, discharge/recharge points,etc.) ^^^ 

•surface <o_t_r ^^4»^£wJii_? 
bo#l_.. ^cm^r tvoÄld ifrtö tsrooK 
-\CX£ iamfte tA>/u>*d*rs ön. Sow 

of twj^r t*U>mr* ~*hou* tt,* 

to 
p_-> 

_.    _ ^T-.-, *>c&dri +-loowl +r> _#IL2C* __£tr¥_-_f_i 
SAMPLING PROCEDURE 7^ 
Equipment Used (Calibrated Y/N) $felqatgSg S-feel (Ulf, <$acaQr>, bC»0»  
Solvent 1 Used ____3______2__  Solvent 2 Used     Other  
Decontamination Procedures Used 

_>M, 

xmpCftO. 

n DI Water Rinse 
Solvent 1 Rinse 
Solvent 2 Rinse 
Solvent 1 Rinse 
DI Water Rinse 

DI Water Rinse 
Solvent 1 Rinse 
DI Water Rinse 

□ Detergent Wash 
DI Water Rinse □ Other 

GROUND WATER CHARACTERISTIC 

TEMP pH COND D.O. 
J___ 

FREE CL" 
Y/N TURB TIME W 

SAMPLING 

SAMPLE 

mSm 

MATRIX 
CStO 

__. 
CS^        333_t 

METHOD 

__1_3_____>S 
_J_fc___ , 
____U_/_W 
ß____fi___> 
_____  

(J Q_4 /O* f 

nst+>       ____ 
£.*-d 

VOLUME 
(ml) 

_______ 
_______ 
______? 
StYtQOQ sso 

____ 

FILTERED 
(Y/N) 

 J__ 
y z__fez __z _z 
_y 

PRESERV. 

,tc< 

ft* 
tee.  

AT 

TIME 

/33S 

=_K 
«,*.-?    ~75„ 

/g- 

__- 
_c 

____S-_n^ /a______-*v_' ** ^i^___ 

<vtx: •"       ^yz- /^        —__< 

/-V__g 

NOTES 
TV09 /ox / 

Signature 

cse rrn/roc 
»4oZ- IOC 

tec 
lS5o 
IZSO 

Date  7 ' 'Ö '_5NO. Of Bottles      P^ 

Page ___of_- 



yoninus&uy 

ArthirD Little 
Surface Water/Sediment 

Sampling Data Sheet 

Date    -f-IO'H^z 
Client    UlSneC. 
Project  F+. D/UCht 
Case No.   (glO(*S 

LOCATION 
Sampling Location Discription Cold   Zpnn* ftwvMf     qK 
Type Of Water Body Urform  ^&A)A,V~ S\]<*fr,nn oUfcfa/1  In   fold  fpHrtj BlTttK 
rhannPi Width   ^ 4^5/ Channel DeDth   ^3^ Est Flow    t>fov*u>  Channel Width   ^ f-5" Channel Depth 
Discharge Points (Y/N) Location _ 
Odors, Surface Sheen     ■f»kwu^-> 

|LOCATI ON DIAGRAM (Indicate orientation, sampling locations, discharge/recharge points,etc) 

Vano^A st 
ir 

UXx*cr CollUA&X in-fop of 
looter column on order to 
SarWk' Sheen).  Stättnen*? 
sampled &* 0-6': 

fcaLrnvrYi 

SAMPLING PROCEDURE ^ , . , , 
Equipment Used (Calibrated Y/N) frfe*|i^SS <?&>\ CAJj>, SS sSpPfllT) OnX Y)QK>1 
Solvent 1 Used   Uq U i nOX  Solvent 2 Used     Other  
Decontamination Procedures Used 

DI Water Rinse 
Solvent 1 Rinse 
Solvent 2 Rinse 
Solvent 1 Rinse 

□ DI Water Rinse 
Solvent 1 Rinse 
DI Water Rinse 

□ Detergent Wash 
DI Water Rinse □ Other 

DI Water Rinse 

GROUND WATER CHARACTERISTIC 

pH COND D.O. TEMP 
A/A 

FREE CL" 
Y/N TURB                TIME 

 ^>  

SAMPLING 

SAMPLE 

wxc>9//xf Mo y; 

MATRIX 

_CSJAZ_ 

u yi 
LüY&ftlX I 

IIYI ma 

CSW 

METHOD 

11)1)09'/Kl 
U)KA&lll XI 

o^ijü     ~m 

. . Mt.HklS 

-$? WlO       2E K- 

CftO 
M Mf&Z 

e.stAj m& m, 

VOLUME 
(ml) 
/as" 

toao 
C&XJOQCL 

<vn> 
10PQ 
/Ar 

<g* loo? 
<ffX IQQO 

FILTERED 
(Y/N) 

it 
PRESERV. 

It* 
M 

M- 

TIME 

1/3% 

-M 
/££ 

hL 
uc*> 

-H- 
AJ 

.AL 
M. 

JJÄJ&       />?£ 
ZU2K- 
U/3K- //ar 

//e$ 
-fOS- 

ice 
J££- 
ic< 
K<- 

DYO°l 1100 
V>XOQ I lOO 

cOVp9 II oq 
Signature 

CS1E 

ase. 

svoc 
fes+/rcB 
N\ek*\s 
TPff/n5C 

,/^i C<nt?*/«*7?9i asjijezS; 

Htrz. 

Date  7 

♦O 

N 
7l-95No. 

It-C 

Of Bottles 

M35 
II3S 

/i3£ 
<9Q 

Page   /   of /_ 



ArthirD Little 
Surface Water/Sediment 

Sampling Data Sheet 

Date  7-1Q-3S 
Client (JSACC 
Project p^. Qaxns 
Case No.    (glObS 

3L. 
LOCATION 
Sampling Location Discription    (.plgl Sprii 
Type Of Water Body    e?(M*fcU\   irV*P «S... /  
Channel Width   ^4-5'       Channel Depth D wacrierEst Flow _bi^L 
Discharge Points (Y/N) Location — ■— 
Odors, Surface Sheen 

—rasswra 
LPCATI AM (Indicate orientation, sampling locations, discbarge/recharge points,etc) 

OCelifilVdUi dicempo&cl orap*t<- 

bvotort s »vTöiSfc.   hO* cooler. 

SAMPLING PROCEDURE 
Equipment Used (Calibrated Y/N)   <^nml«F;^Sl^)    l3Wl * S?«*^ 
Solvent 1 Used It^lMKt*  Solvent2Used     Other. 
Decontamination Procedures Used 

□ DI Water Rinse 
Solvent 1 Rinse 
Solvent 2 Rinse 
Solvent 1 Rinse 
DI Water Rinse 

E DI Water Rinse 
Solvent 1 Rinse 
DI Water Rinse 

□ Detergent Wash 
DI Water Rinse □ Other 

GROUND WATER CHARACTERISTIC 

TEMP pH COND D.O. 
FREE CL" 

Y/N TURB riME 

SAMPLING 
SAMPLE 

■OX pq 13 60 

PR flpir taoo 

MATRIX 

CSJS. 

_cse. 

METHOD 
<rVs*/PCS 
5>\Od 
1££=  
^2tt  
MafaaU 

FILTERED 
(Y/N) 

 M_ 

jy_ 

PRESERV. 

 tec 
 ICC 

TIME 

.At 
M. 

4*4- ILGCL 

Urny 
3jQC *T m. M- 
TPH <4««. _äI 

Kr 
tc< 

J1Ä2_ 
JLäÖ_ 

nop 

NOTES 

Signature £oij£jLpn  /h£cquLA Date V^/O^S No. Of Bottles pi- 

page _^__ of ^_ 



ArthirD Little Surface Water/Sediment 
Sampling Data Sheet 

Date   7-/0-95 
Client uz*ec 
Project p+  TZCQCnS 
Case No.   &7Q &S 

fzfornn Sgqjgr- .5*/frf£nn J*fA 
LOCATION 
Sampling Location Discription 
Type Of Water Body   SftXtYX   S&MXA   ßU-ffdLt 
Channel Width Channel Depth 
Discharge Points (Y/N) Location  
Odors, Surface Sheen ^^ 

Est Flow. 

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

bvtAon stffcif sar\d, &\n€.-r»e<*t&i>-> 
ZetnJ.ColUateel meid*. rvioUrfit o/ 
ou*f&U &kxru.+ &-t*+ deep *> 

SAMPLING PROCEDURE < . 
Equipment Used (Calibrated Y/N)    StojTnl&AA  S^fA SlflQftn 00&- *Q6to) 
Solvent 1 Used U^U t vX>Y-  Solvent 2 Used  :    Other  
Decontamination Procedures Used 

□ DI Water Rinse 
Solvent 1 Rinse 
Solvent 2 Rinse 
Solvent 1 Rinse 
DI Water Rinse 

DI Water Rinse 
Solvent 1 Rinse 
DI Water Rinse 

□ Detergent Wash 
DI Water Rinse □ Other 

GROUND WATER CHARACTERISTIC 

TEMP pH COND D.O. 
FREE CL" 

Y/N TURB /TIME 

SAMPLING 

SAMPLE 

pyyioioo 
MATRIX METHOD 

m?öLöö 
ilUOl 

» 
TXLNOIOQ 

VOLUME 
(ml) 

FILTERED 
(Y/N) 

Offl. 
~fat 

PRESERV. 

ICC 

 tor 
JO" -UP- 

TIME 

Q=tpO 
CO 
fiCL 
ta2- 

J^&iölS. 
4%T ffi 

4££- iiS Q9 
xce. 

4gT ffrg. 

CQCO 

&C0 

NOTES 

Signature (%UT(jLpCy)*4ucuAJ  Date ^iZM^No. Of Bottles Sj 

Page   /    of / 



AithirD Little 
Surface Water/Sediment 

Sampling Data Sheet 

Date     -7> lh~C^ 
Client    l/SA£C 
Project Pi.PaCenc 
CaseNo.   &jQb& 

LOCATION 
Sampling Location Discription   5fer»y> <ft***' &4&terr\ HO ,   fHC 
Type Of Water Body    ^Hpnn  &*t.irr  Qufrlall  
Channel Width Channel Depth Est Flow  
Discharge Points (Y/N) Location   
Odors, Surface Sheen . 

LOCATION DIAGR sampling locations, discharge/recharge points,etc) 

C*ujr&e tAv%di*»€L travel, 

«—*--—«lit.       6-\"c£teunr**cr 

fetertn c>u*&»M oJbOH* %-H'* 

SAMPLING PROCEDURE 
Equipment Used (Calibrated Y/N) £fomte*£ 6-JflC^  Gpmc\ find EftUM 
Solvent 1 Used UC\Ulrt>X  Solvent 2 Used     Other. 
Decontamination Procedures Used 

□ DI Water Rinse 
Solvent 1 Rinse 
Solvent 2 Rinse 
Solvent 1 Rinse 
DI Water Rinse 

s DI Water Rinse 
Solvent 1 Rinse 
DI Water Rinse 

□ Detergent Wash 
DI Water Rinse □ Other 

GROUND WATER CHARACTERISTIC 

TEMP pH COND D.O. 
FREE CL' 

Y/N TURB JTIME 

SAMPLING 

SAMPLE 

PXvtöbOt 

MATRIX 

CS6 

METHOD 
VOLUME 

(ml) 

FILTERED 
(Y/N) 

 M 

PRESERV. 

ICC 
—IÄ— 

TIME 

NOTES 

Signature L^f^A^sy^f^ H< A^- Date   7Vfl-ffT~No. Of Bottles <2- 

Page    / of   /,. 



ArthirD Little Surface Water/Sediment 
Sampling Data Sheet 

Date   n<tn^f^ 
Client USM&C 
Project/y.Z^^7( 
Case No.  UlChK 

LOCATION A 
Sampling Location Description    Storno   SS-us^C   N\|c4gSiv> <g| rr  
Type Of Water Body     Sfr»r™    C**.wajr-  <£>«■< rf-£rt If    irv*Z>    U?) flfi LO *B«^PQ£. 

Channel Width j^JhSf— Channel Depth £>   ^"^"^Est Flow teA:  
Discharge Points (Y/N) Location  _  
Odors, Surface Sheen  

AM (Indicate orientation, sampling locations, discharge/recharge points,etc) 

* 

*& 

fi)o vuc*lcr.   Lt<jh-t brznur» course 
S*r->cl ^ Trtict. Of -frn4.Q ravel. 

CLncl ajar*,*   Z>-S" cl**p .  cVlUc^u 

SAMPLING PROCEDURE 
Equipment Used (Calibrated Y/N)    fyt&tn t/5T,< <3tef?l fJÜ^l + ApDOJO 
Solvent 1 Used-Lt^lxU^e^  Solvent 2 Used      Other  
Decontamination Procedures Used 

□ DI Water Rinse 
Solvent 1 Rinse 
Solvent 2 Rinse 
Solvent 1 Rinse 
DI Water Rinse 

DI Water Rinse 
Solvent 1 Rinse 
DI Water Rinse 

□ Detergent Wash 
DI Water Rinse □ Other 

GROUND WATER CHARACTERISTIC 
.   .TEMP pH  COND D.O. 

FREE CL" 
Y/N TURB TIME 

^ 

SAMPLING 
SAMPLE MATRIX 

cse 
METHOD 

VOLUME 
(ml) 

FILTERED 
(Y/N) PRESERV. 

tCA. 
TIME 

NOTES 

Signatur ̂ CM^t^T)ytau^\^ Date7- tO "f5No. Of Bottles /_ 

Page_£_of_/_ 



ArthirD Little Surface Water/Sediment 
Sampling Data Sheet 

Date      -7yV)-9< 
Client    LfJ&GC 
Project P&.-neu&O* 
Case No.   fe7Q&eZ 

LOCATION 
Sampling Location Discription     Sfavry-L .(fclAf&f fy^/S-JiZ.frt 3$A 
Type Of Water Body    ^/PrWI S£4A>e,r ÖLL-h/h//    
Channel Width *        Channel Depth Est Flow  
Discharge Points (Y/N) Location 
Odors, Surface Sheen _ 

LOCATION QJAGRAM (Indicate orientation, sampling locations, discharge/recharge points,etc.) 
Mo U304er. SajnnptecL "top (9" ot 

Sar-uL o^nd^fir*. «^rtiucl, or**********4)* 
UXLO  ryios+Ui Silfc • üorrvL CAind.,son*. 

SAMPLING PROCEDURE 
Equipment Used (Calibrated Y/N)-StoUM £A*d—fcttMH  * £pPO*^ 
Solvent 1 Used   Lt^VUlrUSyC  Solvent2Used     Other— 
Decontamination Procedures Used 

□ DI Water Rinse 
Solvent 1 Rinse 
Solvent 2 Rinse 
Solvent 1 Rinse 
DI Water Rinse 

DI Water Rinse 
Solvent 1 Rinse 
DI Water Rinse 

□ Detergent Wash 
DI Water Rinse □ Other 

GROUND WATER CHARACTERISTIC 

IP pH COND D.O. TEMP Km 
FREE CL" 

Y/N TURB TIME 

SAMPLING 

SAMPLE MATRIX 

TJ>XaS"61fl6 
METHOD 

VOLUME 
(ml) 

**-•* 

FILTERED 
(Y/N) 

X3 

PRESERV. 

-Jsc  
TIME 

NOTES 

Signature U&sufurfi^ h^^ju^^ Date *7^/0-^5 No. Of Bottles ^_ 

Page_/_of^/^ 



AtthirD Little 
Surface Water/Sediment 

Sampling Data Sheet 

Date     ~7-/S>~<i<k 
Client (Mpjrr 
Project/^. CViArsil 
Case No.   frfo&g' 

LOCATION 
Sampling Location Discription Sromn S^nypjr Sygrft^fvi ,£S>0 
Type Of Water Body   Irytornal   9fcfYriri £eu*er~ .gy^jy^  
Channel Width Channel Depth Est Flow  
Discharge Points (Y/N) Location   
Odors, Surface Sheen 

ling locations, discharge/recharge points,etc) 

of- onfAntc- rnaMer, &tlb toj somt 
Cowrie, flutet,  f£>H op f**7* rretdUi 

Top   &* o£ dJrt. 7>r+ tvct* w^/ 

SAMPLING PROCEDURE 
Equipment Used (Calibrated Y/N)KilnAir OTQ fp C&YYXpler,  SS, )CQtAj\  + SpPQi^ 
Solvent 1 Used Xd£%lAAJaSüL  Solvent 2 used     Other  
Decontamination Procedures Used 

□ DI Water Rinse 
Solvent 1 Rinse 
Solvent 2 Rinse 
Solvent 1 Rinse 
DI Water Rinse 

DI Water Rinse 
Solvent 1 Rinse 
DI Water Rinse 

□ Detergent Wash 
DI Water Rinse □ Other 

GROUND WATER CHARACTERISTIC 

TEMP pH COND D.O. TEf 
FREE CL" 

Y/N TURB 
~> 

TIME 

SAMPLING 

SAMPLE 

VtttC&QO 

MATRIX 

CS6 

METHOD 

ASKJA 

FILTERED 
(Y/N) 

 AJ_ 
PRESERV. 

U£- 
~2&. 

it 
J&- 
f<r 

TIME 

azea 

NOTES 

Signature LJZUJCI (tt^frx*^ Date 7^^-45 No. Of Bottles 

Page_X_ofZ- 


