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- 9.0 AREA A DOWNSTREAM WATERCOURSES AND 
OVER BANK DISPOSAL AREA - SITE 3 

This section provides a site-specific summary of various aspects of the Area A Downstream Watercourses 

and the Over Bank Disposal Area (OBDA) investigation. Section 9.1 provides a brief site description. The 

sampling and analysis program is summarized in Section 9.2. Section 9.3 discusses site physical features. 

The nature and extent of contamination is discussed in Section 9.4. Contaminant fate and transport is 

summarized in Section 9.5. Section 9.6 provides the baseline human health risk assessment, Section 9.7 

provides the ecological risk assessment, and Section 9.8 includes a comparison of site data to Connecticut 

standards. Section 9.9 provides a summary and conclusions. 

9.1 SITE DESCRIPTION 

The Area A Downstream Watercourses and OBDA drain the Area A Landfill and Area A Wetland and 

ultimately flow into the Thames River. The Area A Downstream Watercourses and OBDA include North Lake 
I 

and several small ponds (Upper Pond, Lower Pond, and OBDA Pond) and interconnected streams (Streams 

1 through 6). The general configuration of the Area A Downstream Watercourses and OBDA is shown on 

Figure 9-l. The location of these sites within NSB-NLON is shown on Drawing 1 (Volume Ill). Current 

photos of the site are provided in Appendix B.3. 

The primary discharge point of the Area A Wetland is from four 24-inch diameter metal culverts through the 

dike. This discharge forms a small stream (Stream 4) which flows west for approximately 200 feet into 

Upper Pond. Under normal flow conditions Upper Pond discharges to Stream 3 which flows north and then 

west toward Triton Avenue (past the OBDANE site) to the entrance of the Torpedo Shops where it meets 

the drainage channel from the torpedo Shops and forms Stream 5. Stream 5 flows west along Triton Avenue 

through the Small Arms Range and under Shark Boulevard and eventually discharges to the Thames River 

at the DRMO outfall. Upper Pond also has a discharge structure on the south side. During periods of high 

flow and high water at the pond, water also flows out through this structure to Stream 1 which flows west 

from the OBDA site. A second pond (Lower Pond), northwest of Upper Pond, is formed by groundwater 

inflow and discharges to Stream 2 which enters a storm sewer and flows to the west around North Lake. 

Groundwater also discharges from Area A to a small pond (the OBDA Pond) at the base of the dike and the 

OBDA. Stream 1 flows from this pond west toward North Lake, a recreational swimming area for Navy 

personnel. Under normal flow conditions the stream enters a culvert which bypasses North Lake and 

i 
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discharges to a stream (Stream 6) below the outfall of the lake. Stream 6, which is formed by Stream 1, 

Stream 2, and the outfiow of North Lake, flows west under Shark Boulevard and through the golf course to 

the Thames River. North Lake is filled with potable water every year and drained at the end of the season. 

Surface water levels in North Lake do not appear to coincide with groundwater levels in adjacent monitoring 

wells, indicating little hydraulic connection between surface water North Lake and the shallow groundwater. 

The Area A Downstream Watercourses and OBDA site was divided into six distinct zones. These zones were 

derived based on surface water drainage features for the evaluation purposes of this Phase II RI. The zones 

are shown on Figure 9-2 and Drawing 23 (Volume Ill). Zone 1 includes the Over Bank Disposal Area and 

OBDA Pond and follows Stream 1 which enters a storm sewer and flows west to the west side of North 

Lake. Zone 2 includes Lower Pond and Stream 2 and circles north and then west to the west side of North 

Lake. Zone 3 includes Stream 4, Upper Pond, and Stream 3 and generally parallels Triton Road to the 

entrance of the Torpedo Shops. Zone 4 includes North Lake. Zone 5 follows Stream 5 from the entrance 

of the Torpedo Shops along Triion Road through the Small Arms Range, across Shark Boulevard, and 

eventually reaching the Thames River. Zone 6 includes an area from the west side of North Lake along 

Stream 6, across Shark Boulevard, and west to Thames River. 

Further development is not planned for this area and is not likely, since most of the area is within designated 

Explosive Safety Quantity Distance (ESQD) arcs of the Area A Weapons Center. Navy regulations prohibit 

construction of inhabited buildings or structures within these arcs and, while existing buildings operate under 

a waiver of these regulations, no further construction is planned. 

The OBDA is located on the slope of the dike below and adjacent to the Area A Landfill. It is located on 

the southwestern end of the dike where the angle of the slope approaches 45 degrees. A small wetland 

exists at the base of the dike. This area was used as a disposal site after the earthen dike was constructed 

in 1957. The IAS report (NEESA, 1982) indicated that the material had been there for many years. The IAS 

report also indicated that the materials were not covered and included 30 partially covered 200-gallon metal 

fuel tanks and scrap lumber. Atlantic personnel inspected the OBDA on September 30, 1988 and observed 

approximately 30 empty, unlabeled 200-gallon tanks, old creosote telephone poles, several empty unlabeled 

%-gallon drums, and rolls of wire. Orange sediments were observed in the water discharging from the base 

of the dike embankment. 

9.2 SITE INVESTIGATIONS 

Section 2.0 included a detailed discussion of the general soil sampling procedures and analytical methods 

employed during the Phase II RI at NSB-NLON. The remainder of this section summarizes the scope of the 
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Phase I RI, Phase ll RI, Phase II RI Supplemental Ecological Investigations, Area A Downstream Watercourse 

and OBDA FFS, and additional sampling performed by the Navy. 

9.2.1 Phase I RI 

One surface and four subsurface soil samples were collected from five monitoring well borings completed 

during the Phase I RI. With the exception of the surface soil sample collected from well 3MW12S, which 

was located adjacent to the wetland at the OBDA, the soil sampling was conducted at locations in 

undeveloped wooded areas where no past disposal had been reported. 

Twenty-two sediment samples (plus three field duplicates) were collected for analysis from the wetland near 

the OBDA and the Area A Downstream Watercourses and associated ponds. The samples were collected 

from 18 sample locations and included five sample locations at the OBDA. Two sediment samples were 

collected at each OBDA sampling location (0 to 6 inches and 12 to 18 inches). Previous analysis of 

sediments in this area indicated the presence of pesticides and metals. Three shallow and five deep 

(bedrock) monitoring wells were installed and sampled in this area accounting for eight groundwater 

samples (plus one field duplicate). Additionally, 12 surface water samples (plus 2 field duplicates) were 

collected from this area. Sample locations are shown in Figure 9-2 and Drawing 22 (Volume Ill). Table 9-l 

presents a sample-specific summary of the sampling and analysis program for the Phase I RI. 

A wildlife survey was performed in this area during the Phase I RI. In addition, fourteen avian samples (Gray 

Catbird fledglings), three avian controls and three amphibian samples (frogs), and two amphibian controls 

were also captured from the site during Phase I RI as part of an ecological study. The Catbird fledglings 

were trapped in both Area A Downstream Watercourses and OBDA and Area A Wetland. Since information 

was not available to determine which site the fledglings were collected from, the samples are included with 

both the Area A Downstream Watercourses and OBDA and the Area A Wetland data. Table 9-2 presents 

the Phase I Ecological sampling and analysis program. 

9.2.2 Phase II RI 

Thirteen new groundwater wells (seven shallow and six deep) were installed and sampled during the Phase II 

RI. Eight previously installed monitoring wells were also sampled. Two rounds of groundwater sampling 

were completed and 23 samples (including two field duplicates) were collected during each sampling round. 

Additionally, 4 sediment samples and 16 surface water samples (including two field duplicate samples) were 

collected at this site. Sample locations are shown on Figure 9-2 and Drawing 22. Table 9-3 provides a 

sample-specific summary of the sampling and analysis program for the Phase II RI. 
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9.2.3 Phase II RI Supplemental Ecological lnvestiqation 

Four additional rounds of surface water and sediment sampling were conducted as part of the Phase II RI, 

primarily to obtain ecological data for the site. Twenty-one surface water samples (plus from one to three 

field duplicates) and 21 sediment samples were collected during Rounds 1,2 and 3. Only seventeen surface 

water samples (plus one field duplicate) and seventeen sediment samples were collected during Round 4 

because 4 sample stations were dry at the time of sampling. Samples collected during Rounds 1, 3, and 4 

were analyzed for total suspended solids (surface water samples) and macroinvertebrate taxonomy 

(sediment samples) only. Samples collected during Round 2 were analyzed for several additional ecological 

and chemical parameters. Sample locations are shown on Drawing 22. Table 94 provides a sample- 

specific summary of the sampling and analysis program for the supplemental Ecological Investigation 

samples. 

Off-site reference samples were also collected for surface water and sediment in conjunction with the 

ecological sampling. These samples were collected from a reference stream and two ponds, similar in 

nature to the Area A Downstream and OBDA ponds and streams. For example, the reference ponds and 

stream had similar substrate, morphology, vegetation, current velocity, water temperature, pH, and dissolved 

oxygen (DO) levels, but were located away from known sources of contamination to provide adequate data 

on background concentrations of constituents. The two ponds were Niantic Pond and Pequot Woods 

Ponds. The reference stream was Fishtown Brook, which is formed by the discharge from Pequot Woods 

Pond. Sample locations are shown on Figures 3-3, 3-4, and 3-5. Table 94 provides a sample-specific 

summary of the sampling and analysis program for the reference water bodies. Table 9-5 presents the 

association between on-site samples and reference samples. 

A soil gas survey was also performed in December 1993, as part of the Phase II RI. Forty-five soil gas 

samples were successfully collected from a 150 by 150 foot grid in the vicinity of monitoring well 2DMW15. 

Soil gas sampling locations are shown on Figure 9-3. Note that sampling was attempted at two additional 

locations (D19 and D41), but could not be completed due to repeated auger refusal at location D19 and the 

presence of water at location D41. All samples were field-screened for tetrachloroethene, trichloroethene, 

and toluene. Soil gas sampling locations are shown on Figure 9-3. 

9.2.4 Area A Downstream Watercourses and OBDA FFS 

Eight surface soil samples (plus one field duplicate) were collected as part of the FFS. Additionally, twelve 

sediment samples (plus one field duplicate) were collected. Sample locations are shown on Drawing 22. 

Table 9-5 provides a sample-specific summary of the sampling and analysis program for the FFS. Additional 
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4 ecological sampling was also performed as part of the FFS. Table 9-7 presents the ecological sampling and 

analysis program. 

9.2.4.1 Ecological Investigation 

A qualitative soil invertebrate survey was conducted to document the presence and types of soil 

invertebrates in the Area A Downstream Watercourses and OBDA. Particular attention was given to suitable 

habitats for these organisms, such as moist areas under rocks and fallen trees. Types of soil invertebrates 

observed and a general description of the soil type were recorded in a field log book. Earthwoms were 

collected for chemical analysis at soil sampling locations with abundant earthworms. Since native 

earthworms were not abundant throughout the Area A Downstream Watercourses and OBDA, other soil 

invertebrates were also collected for analyses from three other sampling locations. These samples were 

analyzed to determine tissue concentrations of DDTR. 

In situ earthworm toxicity tests (bioassays) were performed at 18 locations in the Area A Downstream 

Watercourses and OBDA and at two offsite reference locations. The tests were performed to provide 

insights into the potential stress on soil invertebrates from DDTR. These stations included stations near each 

pond and near the streams exiting the ponds. Observations (e.g., mortality and evidence of sublethal 

effects) were recorded on days 14 and 28. After 28 days, earthworms from five stations were removed from 

the chambers, rinsed, frozen and then analyzed for DDTR. 

An aquatic field investigation was also conducted to identify the types of aquatic species present in Area 

A Downstream Watercourses and OBDA, determine the potential effects of DDTR on these species, and 

evaluate the degree to which DDTR may be bioaccumulating within the food chain. The Upper Pond, the 

Lower Pond, the OBDA Pond, and the streams draining these ponds were the focus of this investigation. 

A benthic macroinvertebrate survey was conducted at the three ponds and streams leading from the ponds 

to assess these organisms. A reference pond (open water portion of the Area A Wetland) and offsite 

reference streams (the stream draining Latham Bog and Hempstead Brook) were also sampled. The 

reference areas chosen exhibited morphological characteristics (e.g., substrate, water depth, hydrology, etc.) 

similar to the ponds and streams in Area A Downstream Watercourses and OBDA. 

Two sediment samples were collected from each pond for standard laboratory 10 day Hyallela azfeca 

sediment toxicity tests. Samples were collected from the center of Upper Pond and near its inlet, the center 

of the Lower Pond and along its edge, and from two locations within the OBDA Pond. .+- 
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Earthworm laboratory toxicity tests were also performed with two sediment samples collected from each 

of the three ponds. At the end of the 33 day exposure period, earthworms from three of the test chambers 

were removed, rinsed, and sent to a laboratory for DDTR analysis. 

9.2.5 Navy Sampling - North Lake 

The Navy collects and analyzes surface water and sediment samples from North Lake annually because the 

Lake is used for recreational purposes. Four of the surface water samples collected by the Navy at North 

Lake included two samples from 1990, one from 1992, and one from 1993. In addition, the Navy collected 

one sediment sample at North Lake in 1988, and one sediment sample in 1990. These surface water and 

sediment samples were selected as representative of the Navy’s sampling program and are not a complete 

summary of all of the Navy’s samples. A summary of the select sampling and analysis program is provided 

on a sample-specific basis in Table 9-8. 

9.3 PHYSICAL CHARACTERISTICS 

This section presents a summary of site physical characteristics for the Area A Downstream Watercourses/ 

OBDA based on information generated during the Phase I and Phase II Rls. Topography and surface 

features, surface water, soils, geology, and hydrogeology are discussed in the subsections that follow. 

9.3.1 Topoqraphy and Surface Features 

The Area A Downstream Watercourses and OBDA is located within a northwest-trending valley situated 

between the topographic/bedrock high that occupies the central area of the NSB-NLON and the 

topographic/bedrock high that forms the northern border of the NSB-NLON. Figure 9-1 shows the 

topography and surface features of the Area A Downstream Watercourses and OBDA. This valley between 

the large northern and central ridges is narrow in the eastern portion of the Area A Downstream 

Watercourses and OBDA near the earthen dike, then widens to the west. The ground surface drops steeply 

approximately 30-40 feet from the Area A Wetland across the dike to the Area A Downstream Watercourses 

and OBDA. The ground surface in the downstream area near the dike is at an approximate elevation of 40 

feet msl. From the base of the dikes the ground surface elevation gently drops along the stream valley 

toward the Thames River. A local topographic high that rises to 70 feet msl exists to the east of North Lake, 

and is believed to reflect a local bedrock high. The OBDA is located in a relatively flat area at the base of 

the dike. The ground elevation is approximately 40 feet msl at the OBDA. 
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- . There are relatively few buildings (Buildings 281, 468, 223, 282, 454) at the Area A Downstream 

Watercourses and OBDA site. Most of these buildings are associated with the recreational area at North 

Lake and the golf course. A large portion of the area is a golf course. Further development is not planned 

for this area, because most of it is within the designated Explosive Safety Quantity Distance (EQSD) arcs 

of the Weapons Center. 

9.3.2 Surface Water Features 

The Area A Downstream Watercourses and OBDA drain the Area A Landfill and Area A Wetland and 

ultimately flow into the Thames River. The Area A Downstream Watercourses and OBDA include three.small 

ponds, North Lake, and several small streams which originate in Area A and the Torpedo Shops. Additional 

surface water information is contained in the Site Description (Section 9.1) and the Ecological Habitat 

(Section 9.3.6) sections. 

9.3.3 Soil Characteristics 

According to the SCS Soils Map (SCS, 1983), the soil in the eastern portion of the Area A Downstream 

Watercourses and OBDA (between the earthen dike and North Lake) is Charlton-Hollis complex. This 

complex consists of rocky, fine sandy loam. In the western portion of the Area A Downstream Watercourses 

and OBDA, which is primarily a golf course, the soil is classified as Udorthents-Urban land. Along the 

bedrock high near wells 2DMW16, 2DMW24, and 2DMW25, the soil is classified as the Hollis-Chariton-Rock 

complex. This soil is defined as stones and boulders intermingled with a dark, fine, sandy loam. The soil 

at the OBDA is also defined as the Hollis-Charlton-Rock complex. 

9.3.4 Geology 

The geology of the Area A Downstream Watercourses and OBDA consists of overburden deposits (primarily 

of silt, sand, and gravel) overlying metamorphic bedrock. The bedrock within the Area A Downstream 

Watercourses and OBDA has been identified as the Mamacoke Formation. Bedrock surface topography 

across the site is depicted on Drawing 4 (Volume Ill). Geologic conditions are shown as cross-sections 

D-D’, F-F’, and G-G’ on Drawing 19 and 20 (Volume Ill). The overburden consists of silty sand and gravel 

and is mapped as stratified drift of former meltwater streams (USGS, 1960). Although these are natural 

materials, they have most likely been re-worked in the area of the golf course. 

In general, the overburden thickness increases from the valley margins to the center of the valley, and from 

southeast to northwest along the valley axis. The overburden thickness is less than 5 feet at wells 2DMW23S 
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and 2DMWlOD and less than 15 feet at wells 2DMW25D and 2DMW27D. The overburden is thicker in the 

golf course area and bedrock surface was not encountered in the 50-foot boring at well 2WMW26D. 

The bedrock surface slopes from the northern and central bedrock highs which surround the area toward 

the northwest trending valley (Drawing 4). There appears to be a localized bedrock high at well 2DMW15D. 

The depth to bedrock is only 4 feet at this location and the bedrock surface elevation is higher than was 

encountered in surrounding boreholes. This local bedrock high corresponds to a topographic high on the 

surficial geology map (USGS, 1960). 

The OBDA is located along the base of the earthen dike, below and adjacent to the Area A Landfill. During 

the Phase I RI, two monitoring wells were installed (3MW12S, 3MW12D) in this area. The boring logs 

indicate that the overburden locally consists of sand and boulders. The depth to bedrock was 

approximately 15 feet. 

9.3.5 Hydrogeology 

Groundwater is present in both the overburden and bedrock underlying the Area A Downstream 

Watercourses and OBDA. The saturated thickness of the overburden ranges from a few feet, along the 

valley margins, to greater than 40 feet, in the central portion of the stream valley. Depth to groundwater 

ranges from a few feet, in the eastern portion of Area A Downstream Watercourses and OBDA, to over 15 

feet in the golf course area to the west. Figure 9-4 shows groundwater flow patterns in the shallow 

overburden across the Area A Downstream Watercourses and OBDA. Figure 9-5 shows groundwater flow 

patterns for the shallow bedrock. In both the overburden and bedrock, groundwater flows from the 

topographic/bedrock highs and the Area A Wetland to the Area A Downstream Watercourses and OBDA 

(cross-sections D-D’, F-F’, and G-G’). From the downstream area, groundwater flows west toward and 

discharges into the Thames River. At the OBDA, there are upward gradients between the overburden and 

bedrock at the 2DMWll and 3MW12 well clusters. There are downward gradients throughout most of 

Area A Downstream and OBDA (2DMW16, 2DMW24, 2DMW25, 2DMW26, and 2DMW27 well clusters). An 

upward gradient is present in well cluster 2DMW28 in Area A Downstream and OBDA. 

Along the valley margins and near the Area A Wetlands dike, local groundwater flow gradients are steep. 

As the bedrock slope becomes milder and the overburden thickens, the hydraulic gradients flatten. The 

overall hydraulic gradient in the direction of groundwater flow across Site 3 within both the overburden and 

bedrock is approximately 0.022. In both the overburden and bedrock, the hydraulic gradient slightly 

steepens toward the Thames River. 
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-- A slug test was performed in overburden well 2DMW16S within Site 3 during the Phase 1 RI. Using the test 

data, a hydraulic conductivity (K) of 6.8 ft/day was calculated for this well. The well is screened primarily 

in sandy materials. 

Bedrock wells (2DMWlOD and 2DMWl6D) were also slug tested during the Phase I RI. Bulk K values of 

1.25 ft/day and 0.09 ft/day, respectively, were deriied for the bedrock from the test data. It should be noted 

that the results from the bedrock wells are not indicative of actual fracture KS, since the fractures make up 

only a very small portion of the total bedrock volume tested. Actual fracture KS will be much higher than 

the calculated bulk K values, however the bulk K values can be used to estimate total volumetric flows 

through the bedrock mass tested. 

Using a flow gradient of 0.022, a K of 6.8 ft/day, and an assumed porosity of 0.3, the average groundwater 

flow velocity through the sandy overburden materials at the Area A Downstream and OBDA was calculated 

as approximately 0.5 ft/day. This velocity is based on limited data, especially in regards to hydraulic 

conductivlties, thus should be regarded as a rough estimate only. 

9.3.6 Ecological Habitat 

.- 
The Area A Downstream Watercourses and OBDA is contained in a small, narrow, steep-sided valley located 

in the northern portion of the NSB-NLON. The upper end of this valley was damned to provide a disposal 

area for dredge spoil, eventually forming what is now known as the Area A Wetland. The Area A 

Downstream Watercourses and OBDA is wooded and is characterized by a canopy dominated by 

hardwoods (primarily oaks). Understory vegetation present in the area includes Kalmia sp., dogwood, 

cherry, tupelo, sassafras and other tree saplings, catbriar and grape vine. Three small ponds (Upper Pond, 

Lower Pond, and OBDA Pond) and six small streams (Streams 1 through 6; Figure 9-l) are contained in the 

Area A Downstream Watercourses and OBDA. These waterbodies frequently go dry during a large portion 

of the year (early summer through fall). The marine sediments contained in the Area A Wetland continue 

to influence water quality in these waterbodies; salinity was routinely recorded during surface water 

measurements taken in the Area A Downstream Watercourses and OBDA (Appendix G.2). The ephemeral 

nature of the streams and the shallowness of the ponds act to restrict the diversity of aquatic fauna within 

these systems. 

9.3.6.1 Upper Pond 

The Upper Pond and associated wetland (0.48 acre) is located approximately 300 ft downstream of the Area 

A Wetland. The Upper Pond is classified as a palustrine open water (shallow) wetland that is surrounded 
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by a palustrine emergent, nonpersistent, narrow-leaved wetland with an artificial water regime (Atlantic, 

1995). Water depth has been reported to range from approximately 1.5 to 4 feet deep. The Upper Pond 

is characterized by poorly to very poorly drained fine-textured marine sediments that were transported into 

this pond from the upgradient Area A Wetland. The sediments are very fine and are generally 

unconsolidated. A layer of decomposing leaves and Najas sp. cover most of the pond’s sediments. The 

emergent, nonpersistent, narrow-leaved vegetation is dominated by the common reed (Phragmites australis). 

While frogs and turtles have occasionally been observed in the pond, the results of surveys have 

demonstrated that the Upper Pond does not contain fish. 

9.3.6.2 OBDA Pond 

The OBDA Pond and associated wetland habitat (1.29 acre) is located below the dike that forms the Area 

A Wetland. The OBDA Pond is approximately 150 ft west of the Area A Wetland and 50 to 250 ft south of 

the Upper Pond and Lower Pond. This pond is classified as a palustrine emergent, nonpersistent, narrow- 

leaved wetland surrounded by scrub/shrub and forested broad-leaved deciduous wetland with a nontidal 

seasonal water regime (Atlantic, 1994d). The emergent, nonpersistent, narrow-leaved vegetation is 

dominated by the common reed (P. australis). Sweet pepperbush, highbush blueberry, and red maple are 

the prevalent shrub and tree vegetation associated with this wetland. The sediments in the OBDA Pond and 

the surrounding wetland area are classified as native Ridgebury fine sandy loam which are poorly drained, 

moderately coarse textured, glacial till soil developed over compact till. The pond’s primary source of water 

is groundwater and the sediments are generally cover by an iron floe. Water is generally 1 to 1.5 feet deep. 

No fish are present in the OBDA Pond but amphibians such as frogs have occasionally been observed along 

the pond’s shoreline. 

UF 

9.3.6.3 Lower Pond 

The Lower Pond (0.50 acre) is located approximately 50 ft downstream of the Upper Pond. The Lower Pond 

is classified as a palustrine open water (shallow) wetland surrounded by a palustrine scrub/shrub and 

-- wooded broad-leaved, deciduous wetland (Atlantic, 1994d). The pond has a seasonal water regime; 

standing water is generally present in the pond only during the winter and spring. Sweet pepperbush, 

highbush blueberry, and red maple dominate the vegetation of this area. The soils associated with the 

Lower Pond and its surrounding wetland are classified as native Ridgebury fine sandy loam which are poorly 

drained, moderately coarse textured, glacial till soil developed over compact till. A thick layer of 

decomposing and partially decomposed leaves covers the pond’s sediments. The Upper Pond and 

associated wetland is adjacent to a smaller disturbed wetland (0.027 acre) with similar characteristics and 

dominant vegetation. Neither fish nor amphibians have been observed in this pond. 
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9.3.6.4 Stream 1 

Stream 1 is located on the southern side of the valley containing the Area A Downstream Watercourses and 

OBDA (Figure 9-l). Stream 1 drains the OBDA Pond, travels along the length of the Area A Downstream 

Watercourses and OBDA, exiting into Stream 6 on the western side of North Lake (Figure 9-l). Stream 1, 

like the other streams in the Area A Downstream Watercourses and OBDA, can be categorized as .a low 

energy, first order stream. During the spring of 1995, the stream ranged from 1.5 to approximately 3 feet 

wide and 4 to 8 inches deep. The southern portion of the Area A Downstream Watercourses and OBDA is 

heavily canopied and the stream’s bottom is covered by a thick mat of decomposing leaf litter and detritus. 

No hard substrate (e.g., gravel or cobble) was observed in this stream. No riie habitat and few leaf packs 

were observed. 

9.3.6.5 Stream 2 

/--- 

Stream 2 is located in the center of the Area A Downstream Watercourses and OBDA and serves as outlet 

for the Lower Pond. Like Stream 1, this stream is also a small, low energy, first order stream. The 

substrates are highly organic and are composed of partially decomposed leaves and detritus. Stream 2 is 

approximately 2 feet wide and 4 to 8 inches deep. The stream was characterized by small pools and a few 

areas that could be categorized as riffles. No hard substrate (e.g., gravel or cobble) was observed. 

Stream 2 enters into a storm sewer and discharges into Stream 6. 

9.3.6.6 Stream 3 

Stream 3 is located along the northern boundary of the Area A Downstream Watercourses and OBDA and 

serves as the outlet stream for the Upper Pond Stream 3 is characterized by relatively hard-packed 

substrates and a relatively deep, steep-sided channel that cuts through marine sediments apparently washed 

into the Area A Downstream Watercourses and OBDA from the Area A Wetland. The substrates consist 

of a combination of fine clay and sand. During the spring of 1995, Stream 3 was approximately 3 feet wide 

and 8 to 12 inches deep. Liile organic matter was present in this small stream and no riffle or pool habitats 

were observed. Stream 3 feeds into Stream 5 which flows along Triton Avenue. 

9.3.6.7 Stream 4 

Stream 4 is located at the eastern end of the Area A Downstream Watercourses and OBDA and serves as 

outlet for the Area A Wetland. Water drains from the Area A wetland through a standpipe and into Stream 

4. The substrates associated with Stream 4 are characterized by a hard-packed clay with little coarse (e.g., 
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sand or gravel) material present. Portions of the stream’s bed are cover with iron floe. No organic matter 

(e.g., leaf packs) was observed in this stream nor is Stream 4 characterized by a rife or pool habitat. In 

the spring of 1995 Stream 4 was approximately 6 to 8 inches deep and 3 to 4 feet wide. Stream 4 drains 

into the Upper Pond. 

9.3.6.8 Stream 5 

Stream 5 is located along Triton Avenue which is on the northern side of the valley containing the Area A 

Downstream Watercourses and OBDA. Stream 5 begins at the confluence of Stream 3 and the drainage 

channel from the Torpedo Shops. Stream 5 flows through a series of unlined channels and culverts and 

discharges directly into the Thames River near the DRMO. Stream 5 has not been comprehensively studied 

like Streams 1 through 4 and little flow, substrate, and habitat information is known about the stream. 

9.3.6.9 Stream 6 

Stream 6 is located in the southwestern corner of the Area A Downstream Watercourses and OBDA. Stream 

6 begins at the confluence of Stream 1, Stream 2, and the outlet of North Lake; travels through the golf 

course in a series of concrete-lined channels and culverts; and discharges into the Thames River just north 

of Site 22 (Pier 33). Stream 6, like Stream 5, has not been comprehensively studied like Streams 1 through 

4, and therefore little flow, substrate, and habitat information is known about the stream. However, because 

the stream is primarily a man-made series of concrete-lined channels and culverts, it offers little ecological 

habitat. 

9.4 NATURE AND EXTENT OF CONTAMINATION 

This section contains a discussion of chemical analytical results for soil, groundwater, surface water, and 

sediment samples collected at Area A Downstream Watercourses and OBDA. Ecological sampling results 

and toxicological parameters will be discussed in the Ecological Risk Assessment in Section 9.7. Analytical 

results of samples collected during the Phase I RI, the Phase II RI, and the FFS are included. The complete 

data base for all samples is contained in Appendix D.5 of this report. With the exception of groundwater 

samples, for which the zones described in Section 9.1 are not applicable, all soil, surface water, and 

sediment sample data will be discussed with respect to these zones. Groundwater was evaluated as an 

entity for the Area A Downstream Watercourses and OBDA and shall be discussed for the entire site. 

Drawing 23 provides a graphical presentation of concentrations of selected metals, pesticides, and PCBs 

detected in Area A Downstream and OBDA soil, sediment, and surface water samples. The depicted 
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parameters were chosen based on a review of the Phase I RI and Area A Downstream and OBDA FFS 

analyses and include chemicals which are generally of concern to ecological receptors. 

9.4.1 .soJ 

Positive results for all soil samples collected during the Phase I RI and FFS are presented in Table Q-Q. 

Positive results for TCLP extract are presented in Table 9-10. The results are summarized by zone in 

Table 9-l 1. Soil samples were collected from Zones I, 2, and 3 only. Concentrations of select metals, 

pesticides, and PCBs in soil are shown on Drawing 23 in Volume III. 

9.4.1.1 Zone 1 

%Butanone, at a concentration of 32 pg/kg in the surface soil sample from well 3MWl2S, was the only 

volatile organic compound detected in Zone 1 soil samples. Bis(2-ethylhexyl)phthalate was detected at 

concentrations of 140 pg/kg and 160 pg/kg, respectively, in Zone 1 soil samples from wells 2DMWll S and 

3MWl2S. All other semivolatile organic detections were found in the Zone 1 surface soil sample from well 

3MWl2S. These detections included benzoic acid at 82 pg/kg and three PAHs ranging in concentration 

from 50 pg/kg to 67 pg/kg. 

The pesticides 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were detected in all surface soil samples from all three 

zones. Maxima for all three of these pesticides were detected in Zone 1 surface soil sample MCLLI, with 

4,4’-DDD at 240,000 pg/kg, 4,4’-DDE at 24,000 pg/kg, and 4,4’-DDT at 1,400,OOO pg/kg. 4,4’-DDE and 

4,4’-DDT were also detected at concentrations of 28 pg/kg and 74 pg/kg, respectively, in the 2- to 4-foot 

sample from well 2DMWl6S. In addition, alpha-chlordane and dieldrin were detected at concentrations of 

1.2 pg/kg and 2 pg/kg, respectively, in surface soil sample PDSSI I. 

Concentrations of barium, cadmium, calcium, chromium, lead, manganese, nickel, sodium, and zinc 

exceeded NSB-NLON background levels in at least one Zone 1 soil sample. Arsenic, barium, lead, and 

selenium were detected in TCLP leachates of Zone I soil samples. All TCLP concentrations were below 

Federal Toxicity Characteristic regulatory levels and the Connecticut pollutant mobility remediation standards 

for GB waters. 
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9.4.1.2 Zone 2 

Several volatile organics were detected in the 2-to 4-foot sample from well 2DMWl5. These volatiles include 

acetone, toluene, carbon disulfide, and three halogenated aliphatics. Toluene was found at the highest 

concentration (100 pg/kg); other notable occurrences in this sample include tetrachloroethene (58 pg/kg) 

and trichloroethene (24 pg/kg). The area surrounding well 2DMWl5 became the focus of the 1993 soil gas 

survey. Of the 45 soil gas samples collected, trichloroethene was detected in samples from locations D26 

and D34 only (Figure 9-3) at an estimated concentration of 0.002 ppm in each sample. Tetrachloroethene 

and toluene were not detected in any of the soil gas samples. 

No semivolatile organic compounds were detected in any of the Zone 2 soil samples. The pesticides 

4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were detected in all Zone 2 surface soil samples, with maximum 

concentrations of 1,600 pg/kg, 3,100 pg/kg, and 57,000 pg/kg, respectively, all detected in surface soil 

sample 2DSS6. Alpha-chlordane, dieldrin, and heptachlor epoxide were also detected at concentrations of 

1.3 pg/kg, 6.6 pg/kg, and 0.57 pug/kg, respectively, in surface soil sample 2DSSl3. 

Concentrations of aluminum, cadmium, calcium, chromium, cobalt, iron, magnesium, manganese, sodium, 

vanadium, and zinc exceeded NSB-NLON background levels in the 2- to 4-foot sample from well PDMWl5. 

Barium was detected in TCLP leachate of this sample at a concentration below both the Federal Toxicity 

Characteristic regulatory level and the Connecticut remediation standard for pollutant mobility for GB waters. 

9.4.1.3 Zone 3 

. . . 

No volatile or semivolatile organic compounds were detected in any of the Zone 3 soil samples. The 

pesticides 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were detected in all Zone 3 surface soil samples, with maximum 

concentrations of 3,300 pg/kg, 2,800 pg/kg, and 29,000 pg/kg, respectively, all detected in surface soil 

sample 2DSS16. Alpha-chlordane, dieldrin, endosulfan sulfate, and heptachlor epoxide (at concentrations 

ranging from 1.2 pg/kg to 3.9 pg/kg) as well as Aroclor-1254 (at a concentration of 35 pg/kg) were also 

detected in surface soil sample 2DSS2. 

Several metals were detected in the 3- to 5-foot sample collected from well 2DMW10S. Concentrations of 

all metals detected in this sample except aluminum, arsenic, beryllium, copper, lead, and potassium, 

exceeded NSB-NLON background levels. Barium and silver were detected in the TCLP leachate of this 

sample at concentrations below both the Federal Toxicity Characteristic regulatory levels and the 

Connecticut remediation standards for pollutant mobility for GB waters. 
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9.4.2 Groundwater 

Positive results for all groundwater samples are provided in Table 9-12. The analytical results are 

summarized in Table 9-13 (Phase I RI) and Tables 9-14 and Q-15 (Rounds 1 and 2 of Phase II RI). 

Several volatile organic compounds were detected in a few of the groundwater samples, with most 

detections occurring in samples from wells 2DGWl6D and 2DGW29S. The sample from well 2DMW29S 

contained 1,2-dichloroethene (28 pg/L) and vinyl chloride (130 pg/L) during Round 1 of the Phase II RI. 

1,2-Dichloroethene (11 pg/L) and vinyl chloride (29 pg/L) were also detected in well 2DMW29S during 

Round 2 of the Phase II RI along with three additional halogenated aliphatics ranging from 1 pg/L to 

11 pg/L. None of these compounds were identified in the surface water samples collected from the 

adjacent drainageway along Triton Road. However, well 2DMW29S is located in close proximity to a storm 

sewer/drainageway that ultimately receives discharge from the Torpedo Shops leach fields. It is believed 

that the source of this groundwater contamination is derived from those leach fields. Similar types of 

contamination were found in samples collected in the vicinity of the leach fields as discussed in the Torpedo 

Shops section. 

The samples collected from well 2DMW16D contained 1 ,I ,2,2-tetrachloroethane (7 pg/L), trichloroethene 

(17 pg/L), and 1,2dichloroethene (13 pg/L) in Phase I; trichloroethene (3 pg/L) and 1,2dichloroethene 

(2 pg/L) in Round 1 of the Phase II RI; and trichloroethene (7 pg/L) and 1,2dichloroethene (6 kg/L) in 

Round 2 of the Phase II RI. A nearby well (2DMW24D) also contained trichloroethene (1 pg/L) during 

Round 1 of the Phase II RI. 

In addition, chloromethane (2 Fg/L) was detected in well 2DGW26D during Round 1 of the Phase It RI. 

During Round 2 of Phase II RI, chloroform (6 pg/L) and benzene (1 pg/L) were detected in well 2DGW26S, 

chloroform was detected in wells 2DGW25S-2 and 2DGW25D (5 pg/L and 3 pg/L, respectively), and 

methylene chloride (7 pg/L) was detected in well 2DGW10D. 

Some semivolatile organic chemicals were also detected in several of the groundwater samples from this 

site. For example, six PAHs ranging in concentration from 1 pg/L to 4 pg/L were detected in sample 

3GW12D, collected from well 3MWl2D located at the downgradient edge of the OBDA. PAHs are also 

prevalent contaminants in the sediment samples collected from the OBDA wetland as discussed in 

r-c-- Section 9.4.4.1. The dredge spoils placed in this area are the most likely source of PAH contamination. 
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In addition, bis (2-ethylhexyl)phthalate was detected at 7 pg/L in shallow well 2DGW29S and several deep 

wells (with a maximum concentration of 59 pg/L in well 2DGW26D). In addition, di-n-octylphthalate was 

detected in samples 2DGW23D (1 pg/L) and 2DGW27D (5 pg/L), and diethyl phthalate was detected at 

concentrations less than 1 pg/L in samples 2DGW25S and 2DGW25D. Since phthalates are commonly used 

plasticizers, their presence could be related to plastic waste in the area. Benzoic acid was also detected 

in a few samples at concentrations of less than 1 pg/L, and phenol was detected at 3 pg/L in sample 

2DGW24D during Round 2 of the Phase II RI. 

Several metals were found at maximum concentrations two to ten times higher in the shallow wells than in 

the deep wells. These metals are aluminum, barium, chromium, cobalt, copper, lead, mercury, vanadium, 

and zinc. There were other metals found at higher concentrations in the deeper wells, such as calcium and 

manganese. The samples collected from wells 2DMW25S and 2DMW30S contained many of the higher 

concentrations in the shallow wells, while well 2DMWl2D contained many of the higher metals 

concentrations in the deep wells. It is possible that the dredge spoils in the OBDA could be the source of 

these metals since metals in the OBDA sediments were generally present at the highest concentrations 

detected at this site. 

Based on the levels of uncertainty reported with results (i.e., uncertainty levels are greater than results) for 

gross alpha in wells 2DMWllD, 2DMWl5D, 2DMWl6D, and 2DMWl6S, and for gross beta in wells 

2DMWll S and 3MWl2S gross alpha and gross beta were considered as not detected in these samples. 

With this in mind, overall results (including samples from the Phase I RI and Rounds 1 and 2 of the Phase II 

RI) for gross alpha ranged from 3.1 pCi/L to 89 pCi/L, while overall results for gross beta ranged from 

5.1 pCi/L to 64 pCi/L. Samples from well 3MW12S contained the maximum concentration of gross alpha 

and gross beta for the shallow wells during the Phase I RI and both rounds of the Phase II RI with one 

exception; the maximum detection of gross beta for the Phase I RI sampling was detected in sample 

2DGW16S. Samples from well 3MW12D contained the maxima for gross alpha and gross beta for the deep 

wells from the Phase I RI and the Phase II RI, Round 2 sampling, while the maxima for gross alpha and 

gross beta during the Phase II RI, Round 1 were found in sample 2DGWll D. Complete gamma spectrum 

analysis was performed only during Rounds 1 and 2 of Phase II. No radionuclides were detected in the 

Phase II RI samples. 

-4 

9.4.3 Surface Water 

Table 9-16 provides positive analytical results for all surface water samples. Tables 9-17 through 9-21 

summarize the surface water analytical data by zone. Table 9-22 provides positive analytical results for 
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surface water samples from off-site reference areas. No organic compounds were detected in any of the 

surface water reference samples. Concentrations of select metals, pesticides, and PCBs in surface water 

are shown on Drawing 23 in Volume III. 

9.4.3.1 Zone 1 

Few organic compounds were detected in samples collected in Zone 1. Carbon disulfide (2 pg/L, 

Phase I RI) and methylene chloride (18.5 pg/L, Phase II RI) were detected in Stream 1 downstream sample 

2DSW5. 4,4’-DDD was also detected in sample 2DSW5 during the Phase I and Phase II Rls at 

concentrations of 0.22 pg/L and 0.27 pg/L, respectively. 4,4’-DDD was also detected at concentrations 

ranging from 0.085 pg/L to 0.24 pg/L in four of six samples collected during the 1995 ecological sampling; 

one of these samples (EC-SWOP06-02) was collected from the OBDA Pond while the remaining three 

samples were upstream, midstream, and downstream in Stream 1. Concentrations of metals followed no 

particular pattern, although concentrations of most metals detected in OBDA Pond sample EC-SWOPO5, 

most notably boron, iron, and manganese, were within an order of magnitude higher than those detected 

in the associated off-site reference water body (Pequot Woods Pond). Likewise, concentrations of most 

metals detected in Stream 1 sample EC-SWSI 02, most notably manganese, were from 3 to 40 times higher 

than those detected in the associated off-site reference sample (EC-SWFB29). Gross alpha and gross beta 

were detected at concentrations of 1 .l pCi/L and 8.9 pCi/L, respectively, in 2DSW5 during the Phase I RI. 

No other samples from this zone were analyzed for radiological parameters. 

It should also be noted that a seep located within the OBDA was recently sampled in November 1995 during 

a groundwater modeling study for the Area A Landfill. Only one semivolatile organic compound and six 

metals were detected in the sample. Additional information is included in the Area A Landfill groundwater 

modeling report (BRE, 1996). 

9.4.3.2 Zone 2 

Pesticides were the only organic compounds detected in surface water samples from Zone 2. 4,4’-DDD was 

detected in sample 2DSW4 during the Phase I and Phase II Rls (1.9 pg/L and 1.3 pg/L, respectively) . 

4,4’-DDD (0.58 pg/L to 5.6 kg/L) was also detected in all six samples collected during the ecological 

sampling. 4,4.-DDE (0.1 pg/L and 0.32 pg/L) was detected in two samples. 4,4’-DDT was detected in three 

of the ecological samples at a range of 0.13 pg/L and 1.5 pg/L. Maxima for all pesticides were found in 

sample EC-SWLPl2-2, taken from the southeast end of the Lower Pond. No particular pattern was evident 

for metals detections. Although, as in Zone I, concentrations of most metals in the Lower Pond sample 
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EC-SWLPI I, notably boron and iron, were within an order of magnitude higher than those detected in the 

associated off-site reference water body (Niantic Pond). Likewise, concentrations of most metals detected 

in Stream 2 sample ECSWS209, notably manganese, were from 3 to 20 time higher than those detected 

in the associated off-site reference sample (EC-SWFB29). 

‘1 

9.4.3.3 Zone 3 

4,4’-DDD was the only organic compound detected in Zone 3 samples with the exception of methylene 

chloride detected at a concentration of 6 pg/L in both 2DSW2 and 2DSW3 collected during the Phase II RI. 

4,4’-DDD was detected at 0.1 pg/L in the Phase II RI upstream sample 2DSW3 (Stream 3), and was also 

detected in five of nine samples ranging from 0.1 pg/L to 0.35 pg/L during the 1995 ecological sampling. 

These samples included the three samples from the Upper Pond, sample EC-SWS419 which was collected 

at the outlet of Stream 4 into the Upper Pond and sample EC-SWS313 of Stream 3. Cyanide was detected 

at a concentration of 11.3 pg/L in Upper Pond sample EC-SWUPI 8. Concentrations of several metals, 

including aluminum, boron, calcium, magnesium, manganese, potassium, sodium, and zinc increased from 

1.5 to 4 times between Phase I RI to Phase II RI sampling events. A majority of the maximum metals 

concentrations detected in samples collected during the ecological sampling were found in Upper Pond 

sample EC-SWUPI 8; most metals concentrations in this sample were less than an order of magnitude higher 

than those in the associated reference water body, Pequot Woods Pond, although concentrations of iron 

and manganese were approximately an order of magnitude higher, respectively. Concentrations of most 

metals detected in Stream 3 and Stream 4 samples EC-SWS313 and ECSWS420, respectively, were from 

3 to 9 times higher than those detected in the associated off-site reference sample EC-SWFB28. 

Concentrations of iron and manganese in both of these samples, however, were more than 25 times those 

detected in the reference sample. Gross alpha and gross beta were detected at concentrations of 1 .I pCi/L 

and 9.8 pCi/L, respectively, in sample 2DSW3 during the Phase I RI. No other samples from this zone were 

analyzed for radiological parameters. 

9.4.3.4 Zone 4 

No organic compounds were detected in the Phase I RI or the Phase II RI samples collected in Zone 4. A 

majority of the maximum concentrations of metals detected in Phase II samples were found in sample 

2DSW32. As shown in Table 9-12, a few volatile compounds, including I, 1,2-trichloroethane, 

bromodichloromethane, chloroform, dibromochloromethane, and trans-1,3dichloropropene were detected 

in the 1992 sample collected by the Navy (NL-N62472-92-M-3504); chloroform and bromodichloromethane 

were detected at concentrations of 100 pg/L and 8 pg/L, respectively, while the remaining compounds were 
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.-- each detected at 2 pg/L. Chloroform was also detected at 25 pg/L in the 1993 Navy sample (NL-N62472- 

93-M-3269). 

9.4.3.5 Zone 5 

A few volatile organic compounds (carbon disulfide, ethylbenzene, styrene, tetrachloroethene, and total 

xylenes) were detected at concentrations of 6 pg/L or less in the Phase I RI samples collected in Zone 5. 

With the exception of carbon disulfide (2 pg/L) in sample 2DSW12, all maximum concentrations were 

detected in the Stream 5 midstream sample 2DSW8. 4,4’-DDD was detected at a maximum concentration 

of 0.15 pg/L during the Phase II RI in samples 2DSW7 and 2DSW9. No particular pattern was apparent for 

metals concentrations. 

9.4.3.6 Zone 6 

-- 

Total xylenes (2 pg/L in 2DSW13 during the Phase I RI), di-n-butyiphthalate (0.6 pg/L in 2DSW13 during 

the Phase II RI), and 4,4’-DDD (0.19 pg/L in 2DSWll during the Phase II RI) were the only organic 

compounds detected in Zone 6 samples. No particular pattern was apparent for metals concentrations. 

9.4.4 Sediment 

Positive analytical results for all sediment samples are provided in Table 9-23. Positive TCLP results are 

presented in Table 9-24. The sediment analytical results are summarized by zone in Tables 9-25 and 9-26. 

Table 9-27 provides positive analytical results for associated off-site reference samples. Concentrations of 

select metals, pesticides, and PCBs in sediment are shown on Drawing 23 in Volume III. 

9.4.4.1 Zone 1 

Several volatile organic compounds were detected in the Zone 1 sediment samples. 2-Butanone (ranging 

from 4 pg/kg to 120 pg/kg) was detected most frequently (10 of 14 samples), followed by acetone (ranging 

from 54 pg/kg to 320 pg/kg in 7 of 15 samples) and carbon disulfide (2 pg/kg to 11 pg/kg in 6 of 17 

samples). With the exception of methyiene chloride (maximum of 45 pg/kg), the remaining volatiles 

(tetrachloroethene and three monocyclic aromatic compounds) were each detected in only one sample at 

concentrations of 4 pg/kg or less. Maximum concentrations of volatiles were detected in various samples. 
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Several semivolatile organic compounds were also detected in the Zone 1 sediment samples, with maxima 

often found in samples 3SD1 and 3SD5 (both in the OBDA). With the exceptions of Cmethylphenol and two 

phthalates, which were each detected in only one or two samples, all detected semivolatiles were PAHs with 

concentrations as high as 1900 pg/kg (pyrene in sample 2DSD5). Wiih the exception of acenaphthene 

(100 pg/kg), the concentrations of all semivolatiles (mostly PAHs with a maximum concentration of pyrene 

at 410 pg/kg) detected in OBDA Pond sample EC-SDOP05 were less than those detected in the associated 

off-site reference water body, Pequot Woods Pond. Most results for semivolatiles in reference sample EC- 

SDFB29 were rejected during data validation, preventing comparison with semivolatile results from Stream 1 

sample EC-SDSlOP. 

4,4’-DDD was detected in all sediment samples, while related the pesticides, 4,4’-DDE and 4,4’-DDT, were 

detected in all but two to four samples, respectively. Maximum +I’-DDD (300,000 pg/kg) and 4,4’-DDE 

(15,000 pg/kg) concentrations were detected in OBDA Pond sample 3SD3, while the maximum 4,4’-DDT 

concentration (94,000 pg/kg) was detected in Stream 1 upstream sample EC-SDS3103. Five other 

pesticides were detected in one to three samples with a maximum concentration of 370 pg/kg (dieldrin in 

EC-SDS103). 

Samples collected from location 3SD6 during the Phase II RI and FFS were analyzed for dioxins (based on 

the Area A Field Sampling Plan identified in the Approved Phase II RI Work Plan and SAP prepared by 

Atlantic) since Phase I RI sediment samples from this Zone had detections of dibenzofuran. While no 

dioxins were detected in the Phase II RI 3SD6 sample, the sample collected during the FFS had detections 

of 1,2,3,4,6,7,8-HPCDD (0.494 pg/kg), OCDD (5.366 pg/kg), and OCDF (0.552 pg/kg). 

Cyanide was detected in Stream 1 sample 2DSD29 and OBDA Pond sample 3SD2 at 0.23 mg/kg and 

3.4 mg/kg, respectively. Many of the maximum concentrations of metals were found in OBDA samples 

3SD4 (located in the OBDA Pond) and 3SD2. Notable concentrations of metals in this zone include arsenic 

LX = 39.9 mg/kg), lead (C,, = 223 mg/kg), cadmium (C,, = 30.1 mg/kg), manganese 

Gil, = 2850 mg/kg), and zinc (C,, = 2.720 mg/kg). The presence of these metals in the sediment may 

be attributable to the placement of dredge spoils or to leachate from the Area A Landfill. Concentrations 

of most metals in OBDA Pond sample EC-SDOP05 and Stream 1 sample EC-SDS102, however, were lower 

than or similar to concentrations detected in the associated reference water bodies (Pequot Woods Pond 

and Fishtown Brook). Only arsenic, boron, and iron exceeded reference values by more than 2 times. 

Several metals were detected in TCLP leachates from Zone 1 sediment samples, with barium and cadmium 
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f--. detected most frequently. All TCLP results were below Federal Toxicity Characteristic regulatory levels and 

the Connecticut remediation standards for pollutant mobility for GB waters. 

9.4.4.2 Zone 2 

Acetone (900 pg/kg in EC-SDLPll) and 2-butanone (detected in two samples with a maximum of 

280 pg/Kg in EC-SDLPll) were the only volatile compounds detected in the Zone 2 sediment samples. 

Several semivolatiles were detected in samples 2DSD4, EC-SDLPl 1, and EC-SDS209. These included three 

phenols (C,, = 1100 pg/kg), benzoic acid (C,, = 3200 pg/kg), di-n-butylphthalate (one hit at 180 

pg/kg), and several PAHs (C,, = 1000 pg/kg ; fluoranthene and pyrene), with maxima for all compounds 

except di-n-butylphthalate found in Lower Pond sample EC-SDLPl 1. Several of the semivolatiles detected 

in samples EC-SDLPl 1 were approximately twice the concentrations detected in the associated reference 

water body, Niantic Pond. The previously mentioned rejection of most semivolatile results in reference 

sample EC-SDFB29 during data validation prevented comparison of these results with those of Stream 2. 

All samples, with the exception of 2DSD4, contained at least one pesticide. 4,4’-DDE was the most prevalent 

pesticide which was detected in 10 of 11 samples at a maximum concentration of 24,000 pg/kg, followed 

by 4,4’-DDD and 4,4’-DDT, which were each detected in 7 samples with maximum concentrations of 850,000 

pg/kg and 59,000 ,ug/kg, respectively. Dieldrin was detected in three samples with a maximum 

concentration of 860 pg/kg, while endrin aldehyde, endrin ketone and gamma-chlordane were detected in 

three different samples with a maximum detection of 280 pg/kg for endrin ketone in EC-SDLPlO. Samples 

collected for the 1995 ecological study contained substantially higher concentrations of pesticides, especially 

4,4’-DDT and its derivatives, than samples collected during the Phase I RI and the FFS. For example, 4,4’- 

DDD at 11,000 pug/kg was detected in only one sample collected prior to the ecological study, while 4,4’- 

DDD was detected at concentrations ranging from 11,000 pg/kg to 850,000 pg/kg in the samples collected 

for the ecological study. 

Cyanide was detected at 0.2 mg/kg in sample 2DSD27. Many of the maximum concentrations of metals 

were found in Stream i upstream sample EC-SDS209. A notable detection in Zone 2 was for lead 

(661 mg/kg) in sample EC-SDS209. With the exception of lead, however, metals concentrations detected 

in sample EC-SDS209 were either lower than or less than an order of magnitude greater than those detected 

in associated reference sample EC-SDFB29. Concentrations of all metals detected in Lower Pond sample 

EC-SDLPl 1 were less than or within an order of magnitude greater than those in associated reference water 

body (Niantic Pond) with the exception of iron. Only barium was detected (at a concentration below both 
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the Federal Toxicity Characteristic regulatory level and the Connecticut remediation standard for pollutant 

mobility for GB waters) in the TCLP leachate of 2DSD4. 

9.4.4.3 Zone 3 

Carbon disulfide (4 pg/kg), methylene chloride (3 pg/kg to 70 pg/kg), and trichloroethene (3 pg/kg) were 

detected in from one to three sediment samples in Zone 3. Few semivolatile compounds were detected. 

Notable occurrences include 2nitroaniline (3100 pg/kg) and 4,6dinitro-2-methylphenol (6200 pg/kg) in 

sample 2DSD2. Three PAHs were also detected in one or two samples with a maximum concentration of 

160 pg/kg for benzo(b)fluoranthene in sample EC-SDUP18. 

4,4’-DDD and 4,4’-DDE were detected in all samples, ranging from 1,500 pg/kg to 120,000 pg/kg and from 

68 pg/kg to 9,000 pg/kg, respectively. 4,4’-DDT was detected in 10 of 15 samples, ranging from 33 pg/kg 

to 14,000 ,zg/kg, respectively. Five other pesticides were also detected, with a maximum of 900 pg/kg for 

dieldrin. Half of the pesticide maxima were found in sample EC-SDS421. 

A majority of the maximum concentrations of metals were found in sample EC-SDUP18, located in the Upper 

Pond. Most of the metals concentrations in this sample, however, were similar to (i.e., either lower than or 

from one to three times higher than) those in the associated reference water body, Pequot Woods Pond, 

with the exception of iron which was greater than one order of magnitude. With the exceptions of calcium, 

copper, iron, manganese, and zinc, concentrations of most metals in Stream 3 sample EC-SDS313 and 

Stream 4 sample EC-SDS420 were within an order of magnitude of those detected in the associated 

reference sample EC-SDFB28. The detection of mercury at 7 mg/kg in sample 2DSD31 is a notable 

occurrence in this zone. In addition, barium, cadmium, and lead were detected in the TCLP analyses of 

Zone 3 samples. All TCLP results were below Federal Toxicity Characteristic regulatory levels and the 

Connecticut remediation standards for pollutant mobility for GB waters. 

9.4.4.4 Zone 4 

The general sediment quality of North Lake is good. Methylene chloride was detected in three of six 

samples at concentrations ranging from 8 pg/kg to 14 pg/kg. Three PAHs (benzo(b)fluoranthene, 

fluoranthene, and pyrene) were detected in sample 2DSDlO at concentrations ranging from 47 pg/kg to 

68 pg/kg. One notable detection is that of di-n-butylphthalate at 3289 pg/kg in the 1990 Navy sample 

NAV90119. Most of the maximum concentrations of metals were detected in sample 2DSDlO. Barium 

(0.16 mg/L), lead (0.10 mg/L), and silver (0.008 mg/L) were detected in the TCLP analyses of sample 
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.- 2DSDlO. All TCLP results were below Federal Toxicity Characteristic regulatory levels and the Connecticut 

remediation standards for pollutant mobility for GB waters. 

9.4.4.5 Zone 5 

Carbon disulfide (2 pg/kg in sample 2DSD7) was the only volatile organic compound detected in the Zone 5 

sediment samples. 4-Chloroaniline, benzoic acid and several PAHs were also detected, with a majoriiy of 

the maximum concentrations found in sample 2DSD12 collected at the outfall of Stream 5 into the Thames 

River. Maximum concentrations for semivolatiles ranged from 68 pg/kg to 2700 pg/kg (pyrene). 

4,4’-DDE, 4,4’-DDD, and 4,4’-DDT were detected in 2, 3, and 4 of 4 samples, respectively. 4,4’-DDD was 

found at the highest concentrations, ranging from 1400 pg/kg to 12000 pg/kg. Aroclor-1260 was also 

detected at 280 pg/kg in sample 2DSD12. Locations of maximum concentrations varied for pesticides and 

PCBs. 

=- 

The majority of maximum concentrations of metals were found in Stream 5 midstream sample 2DSD8. 

Sample 2DSD12, at the outfall of Stream 5 into the Thames River, contained the lowest concentrations of 

all metals with the exceptions of calcium, iron, potassium, magnesium, sodium, and vanadium. Barium and 

cadmium were detected in the TCLP analyses of all Zone 5 samples, while lead and silver were each 

detected in 2 of 4 TCLP anlayses. All TCLP results were below Federal Toxicity Characteristic regulatory 

levels and the Connecticut remediation standards for pollutant mobility for GB waters. 

9.4.4.6 Zone 6 

Other than methylene chloride at a concentration of 1 pg/kg in sample 2DSD13, no volatile organic 

compounds were detected in the two Zone 6 sediment samples. Several PAHs were detected in both 

sediment samples; benzoic acid and two additional PAHs were detected in sample 2DSDll. Concentrations 

of semivolatiles ranged from 41 pg/kg to 4700 pg/kg (pyrene), with all maxima except one found in sample 

2DSDll. The concentrations of PAHs in sample 2DSD11, which is located adjacent to Shark Boulevard, 

may reflect runoff from the roadway. 4,4’-DDE and 4,4’-DDT were detected (each at 120 pg/kg) in samples 

2DSDll and 2DSD13, respectively. 

f- 

The majority of maximum concentrations of metals were found in sample 2DS13, at the outfall of Stream 6 

into the Thames River. Barium, cadmium, lead, and silver were detected in TCLP analyses from Zone 6 

sediment samples. Lead in the TCLP analyses of sample 2DSDll exceeded the Connecticut remediation 
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standard for pollutant mobility for GB waters. All TCLP results were below Federal Toxicity Characteristic 

regulatory levels. 

9.6 CONTAMINANT FATE AND TRANSPORT 

The Area A Downstream Watercourse and OBDA consists of a number of drainageways that receive runoff 

from the OBDANE, Area A Landfill, Area A Wetland Torpedo Shops, and Area A Weapons Center. Additional 

runoff is received from various roadways. 

The groundwater data collected from this site indicated that shallow well 2DMW29S near Triton Road, in 

Zone 5, contained notable concentrations of vinyl chloride (130 pg/L) and 1,2dichloroethene (29 pg/L). 

No soil samples were collected in the same general area, so a source cannot be identified at this time. 

These compounds are highly soluble and may have migrated from a localized disposal area (surface or 

subsurface) or possibly from the Torpedo Shops. No intervening wells are available to determine if Site 7 

is the source, although halogenated aliphatics were detected at that site. 

A soil sample collected during the Phase I RI from the boring for well 2DMW15D, located in Zone 2, 

contained several halogenated aliphatics. However, the groundwater sample collected from this well did 

not. This result prompted the Phase II RI soil gas investigation, which did not indicate the presence of a 

significant source of volatile organic target compounds in soil. 

. 

The surface water drainageways act as transport conduits at this site, while the ponds and North Lake are 

accumulation areas for runoff. The streams exiting the ponds, flow downstream and carry contaminants both 

in solution (e.g., volatile organics) and adsorbed to suspended sediment (e.g., PAHs, pesticides, and 

metals). 

Contaminated soil particles deposited in the ponds or streams may be carried downstream when adequate 

flow velocities (i.e., scour velocities) occur. The data indicates that Upper Pond, Lower Pond, and OBDA 

Pond contain high concentrations of 4,4’-DDT and its metabolites, which have high K,,,,,s. This property 

indicates that these compounds will preferentially adhere to soil/sediment. 

9.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section contains the site-specific risk assessment for the Area A Downstream Watercourses and OBDA. 

The risk assessment methodology was described in Section 3.3, and detailed calculations are contained in 

Appendix F.8. 
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9.6.1 Data Evaluation 

Soil, sediment and surface water COCs were identified for each of the individual zones. COC selection was 

not done by zones for groundwater. All validated data collected during the Phase I and II Rls and the FFS 

were used to identify COCs. For groundwater and surface water, risk-based COC screening levels for 

residential groundwater use were employed for the selection process. COCs for soil and sediment were 

determined using risk-based residential soil criteria. A limited number of soil samples were collected for the 

site. Since exposure to soil and sediment at the site is expected to coincide for potential human receptors, 

soil and sediment data for Zones 1 through 3 were combined and a single set of COCs was identified. All 

groundwater data were pooled and one list of groundwater COCs was selected for this medium. 

Appendix F.8 contains the COC summary screening tables for the Area A Downstream Watercourses and 

OBDA. Summaries of the media-specific COCs are presented in Tables 9-28 (soil/sediment), 9-29 (surface 

water), and Table 9-30 (groundwater). 

For soil/sediment at the site, the types of chemicals present at maximum concentrations exceeding the risk- 

based COC screening levels for residential soil ingestion were as follows: 

. PAHs (benzo(b)fluoranthene, benzo(a)pyrene, and indeno(l,2,3-cd)pyrene). 

. 2-Nitroaniline. 

. Pesticides (alpha-chlordane, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and dieldrin). 

. Aroclor-1260. 

. Dioxins (1,2,3,4,6,7,8-HpCDD and OCDD). 

. Metals (antimony, arsenic, barium, beryllium, cadmium, chromium, lead, manganese, mercury, 

vanadium, and zinc). 

Similar lists of soil/sediment COCs were selected for Zones 1 through 3. As mentioned in the previous 

section, significant levels of pesticides are observed in all three of these areas. Only a few COCs were 

selected for sediment in Zones 4 through 6. Dioxins were retained for Zone 1 only. 

As presented in the site-specific COC summary screening tables (in Appendix F.5), maximum soil detections 

were also compared to USEPA SSLs for migration to groundwater. Maximums detections for several 

chemicals (methylene chloride, tetrachloroethene, trichloroethene, benzo(a)anthracene, 4-chloroaniline, 

chrysene, pentachlorophenol, 4,4’-DDT and its metabolites, dieldrin, arsenic, barium, cadmium, chromium, 

mercury, nickel, and selenium) detected in the site soil samples exceeded the SSLs, indicating the potential 

for these chemicals to migrate to groundwater and potentially impact water quality. 
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The following compounds were identified as COCs for surface water: 

. Halogenated aliphatic hydrocarbons (methylene chloride and tetrachloroethene). 

. Pesticides (4,4’-DDD, 4,4’-DDE, and 4,4’-DDT). 

. Metals (arsenic, boron, cadmium, manganese, and mercury). 

Halogenated aliphatics, which were detected infrequently, were retained for Zones 1, 2, and 5. Pesticides 

are considered to be COCs for Zones 1 through 3. Metals are common COCs for all six zones. For North 

Lake (Zone 4), the list of COCs is comprised of manganese and mercury only. As seen in the COC 

summary screening tables in Appendix F.8, detected concentrations of some chemicals (methylene chloride, 

4,4’-DDT, 4,4’-DDD, 4,4’-DDE, tetrachloroethene, arsenic, and mercury) exceeded ambient water quality 

criteria at some zones. 

COCs for groundwater were selected using unfiltered and filtered data from shallow and deep wells at the 

site. This approach results in a conservative list of COCs for groundwater since 1) groundwater at the site 

is not expected to be used as a potable water supply under potential future land use conditions and 2) 

dermal contact with shallow groundwater during construction activities is the only anticipated exposure to 

this medium. Groundwater COCs are as follows: 

. Benzene. 

. Halogenated aliphatic hydrocarbons (bromodichloromethane, chloroform, chloromethane, 1,2- 

dichloroethene, methylene chloride, 1 ,1,2,2-tetrachloroethane, trichloroethene, vinyl chloride). 

. PAHs (benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, indeno(l,2,3-cd)pyrene) 

. Metals (antimony, arsenic, barium, beryllium, boron, cadmium, chromium, lead, manganese, 

mercury, thallium, vanadium). 

Most of the organic COCs mentioned above were detected sporadically in shallow and deep monitoring 

wells. Antimony was detected in the filtered groundwater samples 2DGWlOD and 2DGW23D. This chemical 

was not detected in any of the unfiltered samples. Of those chemicals detected in the groundwater samples, 

maximums for methylene chloride, trichloroethene, benzo(a)pyrene, bis(2-ethyl hexyl)phthalate, beryllium, 

cadmium, lead, and thallium exceeded drinking water standards. 
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Because of a lack of published dose-response parameters, several organic chemicals (acenaphthylene, 

benzo(g,h,i)perylene, phenanthrene, 4-chloro-3-methylphenol, 4,6dinitro-2-methylphenol, endrin aldehyde, 

endrin ketone, and endosulfan sulfate) and some inorganic essential human nutrients (calcium, magnesium, 

potassium, and sodium) detected in the site media were not identified as COCs and quantitatively evaluated. 

In addition, USEPA Region I does not advocate a quantitative evaluation of exposure to aluminum, copper, 

and iron because the only available toxicity criteria for these chemicals are provisional reference doses 

based on daily allowable intakes rather than adverse effect levels. Exposure to these compounds is 

addressed in the general uncertainty section of the baseline risk assessment, Section 3.3.5. 

UCL determinations were made for groundwater and some soil/sediment COCs, when a sufficient number 

of samples were collected. Average and maximum detected concentrations were used as exposure 

concentrations for all surface water COCs under CTE and RME, respectively. These concentrations were 

also used when a limited number of samples was available and if the distribution of a data set was 

determined to be undefined. Summaries of the exposure concentrations for each media are presented in 

Tables 9-28 (soil/sediment), 9-29 (surface water), and Table 9-30 (groundwater). 

9.6.2 Exposure Assessment 

There are a limited number of receptor groups that could be exposed to contamination in the Area A 

Downstream Watercourses and OBDA. There are no full-time employees working in the areas sampled, and 

the site is not expected to be an attractive location for future residential land development because the area 

is wooded and wet. Adults are unlikely to participate in any onsite recreational activities, except at North 

Lake (Zone 4). In addition, infrequent site visits by either contractors, employees, or local adult residents 

are not expected to result in significant exposures to site media. 

Older child trespassers are considered likely potential receptors. While exploring in the woodlands, they 

could come into direct contact with surface water and surface soil/sediment in the drainage areas and 

ponds. Dermal contact and incidental ingestion are considered. These children are assumed to be between 

the ages of 6 and 16, weigh 43 kg, and be onsite 52 days/year for CTE and 120 days/year for RME. 

A construction worker was also evaluated as a potential human receptor. This receptor is assumed to be 

exposed to “all soil” (i.e., soil from depths less than 10 feet) and sediment for 80 to 120 days/year (CTE and 

RME, respectively) while involved in a l-year construction project. Dermal contact with groundwater is 

considered to be a potential exposure route for the construction worker. Exposure to this medium is 

presumed to occur throughout the entire duration of the construction project. Because of the limited 

number of COCs for surface water and the relatively low reported concentrations (as compared to 
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concentrations detected in groundwater), exposure to surface water was not quantitatively evaluated for the 

construction worker as this exposure is expected to be less significant than exposure to groundwater. 

Since North Lake is used as a recreational swimming area, exposures to surface water and sediment are 

evaluated for adult and child users. This evaluation, which is performed for Zone 4 only, includes exposure 

via incidental ingestion and dermal contact. Both adult and child receptors are assumed to come in contact 

with site media at a frequency of 22 days/year and 55 days/year, respectively. Additional details on the 

specific exposure parameters used in the risk assessment for all exposure scenarios are presented in 

Section 3.3.3. 

Potential receptors could also be exposed to site chemicals via inhalation of fugitive dust and volatile 

emissions. This exposure pathway is evaluated qualitatively by a comparison of maximum soil 

concentrations to USEPA SSLs for the inhalation pathway, as summarized in the site-specific COC summary 

screening tables in Appendix F.8. Maximum concentrations for all chemicals, except 4,4’-DDT in four surface 

soil samples collected in Zone 1, were below the inhalation SSLs. Although the maximum for 4,4’-DDT 

exceeded the inhalation SSL, overall, the qualitative analysis indicates that the inhalation exposure pathway 

is not a significant route of exposure for potential human receptors. It should also be noted that 4,4’-DDT 

was selected as a COC for soil at the site and was considered in the quantitative evaluation of other 

exposure scenarios (i.e., ingestion and dermal contact). 

9.6.3 Risk Characterization 

A summary of the quantitative risk assessment for the Area A Downstream Watercourses and OBDA is 

provided in this section. Total noncarcinogenic and carcinogenic risks for each exposure route, as well as 

the cumulative risks for each receptor, are outlined in Table 9-31 for the RME and CTE scenarios. Risks for 

surface water and soil/sediment were calculated separately for Zones 1 through 6. Cumulative risks for 

each zone are presented. Risks for groundwater are presented for the entire site as a single entity. Sample 

calculations are provided in Appendix F.3. Chemical-specific risks for the site are presented in Appendix F.8. 

9.6.3.1 Noncarcinogenic Risks 

Cumulative Hazard Indices (HIS) for the adult and child recreational users at Zone 4, North Lake, ranged 

from to 0.0030 (adult recreational user under CTE) to 0.14 (child recreational user under CTE). These 

receptors are therefore not expected to incur toxic effects from exposure to surface water and sediment 

while swimming at North Lake since the estimated cumulative HIS are less than unity under the both 

exposure scenarios. 
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.- For the other zones in the Area A Downstream Watercourses and OBDA, cumulative HIS for all receptors 

were less than unity for the CTE. Elevated noncarcinogenic hazards (i.e., cumulative HIS exceeding unity) 

were calculated for the following receptors: 

. Older child trespasser under RME for Zones 1 and 2. 

. Construction worker under RME for Zones 1, 2, 3, 5, and 6. 

Dermal contact with soil is a relatively insignificant route of exposure. Dermal contact with groundwater and 

incidental ingestion of soil are the primary exposure routes of concern for all zones. For groundwater, 

antimony and manganese are the major contributors to the noncarcinogenic hazards. As seen in 

Appendix F.8, Hazard Quotients (HQs) associated with dermal contact with groundwaterfor the construction 

worker exceeded unity for these two chemicals under RME (7.5 for antimony and 1.4 for manganese). An 

additional noncarcinogen of concern for incidental ingestion of soil/sediment is 4,4’-DDT for Zone 1. Under 

RME conditions, the HQ for this chemical exceeded unity for incidental ingestion. The corresponding HQ 

for this chemical under the CTE was less than unity. Incidental ingestion of soil/sediment is not considered 

to be an exposure route of concern for Zones 2, 3, 5, and 6. 

9.6.3.2 Carcinogenic Risks 

The cumulative incremental cancer risk for the recreational child user under RME at Zone 4 was 1.4E-6, 

which slightly exceeded the lE-6 lower limit of the USEPA’s target risk range. Calculated risks for this 

receptor are a result of exposure to arsenic in sediment. Cumulative incremental cancer risks at Zone 4 for 

the recreational child user under CTE and the adult recreational user under both exposure scenarios are 

less than lE-6. 

Cumulative incremental cancer risks for the older child trespasser and construction worker at Zones 1, 2, 

3, 5, and 6 are either within the USEPA’s target risk range (1 E-4 to 1 E-6) or less than 1 E-6 under both the 

RME and CTE scenarios. Calculated carcinogenic risks ranged from 2.OE-8 for the older child trespasser 

under CTE at Zone 6 to 7.4E-5 for the older child trespasser under RME at Zone 2. Dermal exposures for 

soil/sediment at these zones are not considered to be significant. Carcinogenic risks associated with dermal 

exposure to groundwater for the construction worker are largely attributed to the sporadic presence of vinyl 

chloride in shallow wells and 1 ,1,2,2-tetrachloroethane in deep wells. For most zones, those chemicals in 

soil/sediment which contribute the most to the overall carcinogenic risks include 4,4’-DDD, 4,4’-DDT, arsenic, 

and beryllium. 4,4’-DDT contributes the most to the overall carcinogenic risks for surface water for Zones 

1, 2, and 3. 
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9.6.3.3 Exposure to Lead 

Lead was identified as a potential COC for groundwater at the Area A Downstream Watercourses and OBDA 

and for sediment at Zone 2. Groundwater detections of this chemical that exceeded the Federal Action 

Level of 15 pg/L were observed in wells 2DMW16S, 2DMW24S, 2DMW25S, 2DMW26S, and 2DMW30S. For 

Zone 2, the maximum concentration of lead in sediment was detected in sample EC-SDS209 (661 mg/kg). 

As discussed in Section 3.3.3, exposure to lead was addressed using the USEPA IEUBK Model. The 

evaluation was performed for Zone 2 only since exposure to lead is expected to be greater at this zone as 

compared to Zones 1 and 3 through 6. Support documentation for the analysis is provided in Appendix F.8. 

Average concentrations were used as exposure concentrations for groundwater and sediment. Several 

default parameters for maternal contribution, dust, etc. were also employed to estimate blood lead levels 

for children in a residential setting. The estimated geometric mean blood lead level for exposure to lead at 

Zone 2 was 4.2 pg/dL. No adverse effects are anticipated for a child in a residential setting since the 

calculated value is less than the established level of “concern”, 10 pg/dL. 

9.6.3.4 Uncertainties 

A detailed discussion of uncertainties associated with the various aspects of risk assessment, in general, was 

provided in Section 3.3.5. Site-specific uncertainties for the Area A Downstream Watercourses risk 

evaluation are presented below. 

v 

Some inorganic chemicals detected in site soil samples may be attributable to naturally occurring 

background levels. Background levels for metals in soil at NSB-NLON, developed by Atlantic, were 

presented in Table l-2. Reported concentrations of arsenic in the site soils were below the background 

levels. Detections of aluminum, beryllium, cobalt, and vanadium may also be a result of background 

conditions since maximum soil detections of these analytes slightly exceeded the established background 

concentrations. 

For this risk assessment, construction workers were assumed to come in contact with shallow and deep 

groundwater during excavation activities. The resulting estimated risks for this exposure route are 

overestimated to a certain degree since this receptor is more likely to be exposed to shallow groundwater 

only. Several chemicals (1 ,1,2,2-tetrachloroethane, trichloroethene, PAHs, and antimony) were identified as 

COCs for groundwater, but were only detected in the deep wells. Antimony (noncarcinogen) and 1 ,1,2,2- 

tetrachloroethane (carcinogen) were significant contributors to the elevated risks for dermal contact with 

groundwater. However, several other chemicals (vinyl chloride and manganese), which were detected in 
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the shallow groundwater samples, were also major contributors to the calculated risks associated with this 

exposure route. 

9.7 ECOLOGICAL RISK ASSESSMENT 

This section contains a site-specific ecological risk assessment for the Area A Downstream Watercourses 

and OBDA. Section 9.7.1 summarizes the site-specific conceptual model, Section 9.7.2 discusses the 

Exposure Assessment, and Section 9.7.3 discusses receptor organisms considered in this assessment. The 

process used to identify site-specific-contaminants of concern is summarized in Section 9.7.4, and the risk 

characterization is contained in Section 9.7.5. 

9.7.1 Site-specific Conceptual Model 

As described in Section 9.2, samples of surface water, sediment, and surface soils (0 - 2’) were collected 

from the Area A Downstream Watercourses and OBDA and analyzed. Additionally, frogs and soil 

invertebrates were collected and analyzed to determine tissue concentrations of chemicals. Several pathways 

have been identified for potential exposure of ecological receptors to contaminants at the Area A 

Downstream Watercourses and OBDA. Ecological receptors utilizing this area are most likely to be exposed 

to sediment and surface water through direct contact with sediment or surface water, incidental ingestion 

of sediment while feeding or grooming, consumption of contaminated prey, and drinking contaminated 

surface water. In addition, receptors may come in contact with contaminants in surface soils by direct 

contact as a result of foraging, moving through the area, or burrowing in the soil (e.g., soil invertebrates). 

9.7.2 Exposure Assessment 

Complete exposure pathways for this site included potential uptake of contaminants by terrestrial vegetation 

and exposure of soil invertebrates by direct contact with contaminants in soil moisture or through soil 

ingestion. Complete exposure pathways for small mammals and waterfowl included direct contact with 

contaminated soil or sediments, incidental ingestion of soil and sediments while foraging, ingestion of 

contaminated drinking water, and consumption of contaminated prey. Predators could be exposed to 

contaminants at this site by consumption of contaminated prey, ingestion of contaminated drinking water, 

or incidental ingestion of soil or sediments. 

D-01-95-10 9-3 1 CT0 129 



Revision 1 
March 1997 

9.7.3 Receptor Organisms 

-4 

To evaluate potential impacts to wildlife receptors, it was assumed that the Area A Downstream 

Watercourses and OBDA site supported a population of benthic invertebrates, that raccoons feed on frogs 

and drink from the various waterbodies, and that mallards drink water and feed on benthic invertebrates (i.e., 

oligochaetes) in the three ponds. Additionally, the Area Watercourses and OBDA site was assumed to 

support a population of soil invertebrates, and small mammals (short-tail shrews) were assumed to inhabit 

and forage in the area, preying on soil invertebrates (earthworms). These small mammals were assumed to 

serve as prey for barred owls. The same conservative assumptions summarized in Section 3.4.4.2 were 

retained for this assessment. 

9.7.4 Site-specific Contaminants of Concern 

As discussed in Section 9.7.1, surface soil (O-2’), surface water, sediment, and contaminated prey represent 

the media with which ecological receptors are likely to come in contact. Inorganic COCs associated with 

these contaminated media were selected by comparing exposure point concentrations (both maximum and 

average values, when applicable; Appendix 1.5) detected in surface soil, surface water, sediment, and frog 

tissue samples collected from the Area A Downstream Watercourses and OBDA to NSB-NLON background 

concentrations. Inorganic contaminants present in concentrations greater than NSB-NLON background 

concentrations and all organic contaminants were compared to chronic surface soil, surface water, and 

sediment benchmark values protective of ecological receptors. The concentrations of those contaminants 

in surface water and sediments that exceeded these chronic benchmark values were also compared to acute 

benchmark values to provide an indication of the potential magnitude of risks to aquatic biota. 

Concentrations of contaminants present in frog tissues were used to determine the potential dose received 

by raccoons. Tissue concentrations measured in frogs collected during the Phase I RI were used to access 

risks to raccoons from the consumption of prey. These calculated doses were compared to conservative 

benchmark values protective of these receptors. 

Chemicals detected in surface soils, surface water, sediments, and prey (frog tissues) in concentrations 

greater than these various benchmark values were identified as ecological COCs. These chemicals are 

summarized in Table 9-32. 

D-01-95-10 9-32 CT0 129 



Revision 1 
March 1997 

- 9.7.5 Risk Characterization 

9.75 1 Aquatic Biota 

As discussed in Section 3.4.2.3, potential risks to aquatic biota were determined by comparing 

concentrations of contaminants to conservative benchmarks protective of these receptors. The resulting 

hazard quotients are summarized in Tables 9-33 and 9-34. Risk characterization was not performed for 

surface water from Streams 5 or 6. Risks associated with Stream 3 would most likely be associated with 

Stream 5, since Stream 3 is a tributary to Stream 5. Likewise, Stream 1, Stream 2, and the outlet from North 

Lake feed into Stream 6; therefore, risks from Stream 1, Stream 2, and North Lake should be somewhat 

representative of the risks in Stream 6. It should be noted that Stream 6 is primarily man-made and provides 

little ecological habitat. 

Surface Water 

Upper Pond 

When the maximum concentrations of Upper Pond surface water chemicals were compared to chronic 

benchmarks protective of aquatic receptors, it was determined that six chemicals were detected at 

concentrations that exceeded both the background concentration and chronic benchmark value. The 

pesticide 4,4’-DDD was the primary contributor to risk with an HQ of 2.3E +2. Additionally, nine inorganics 

(barium, iron, aluminum, manganese,zinc, lead, copper, cyanide, and cobalt) were present in concentrations 

that resulted in an HQ value greater than 1 .O. These results indicate that potential risks to aquatic biota may 

result from exposure to the maximum concentration of these ten chemicals. Comparisons of average 

concentrations of surface water chemicals to chronic benchmark values resulted in the same chemicals, with 

the exception of cobalt, with HQs still greater than 1.0. 4,4’-DDD remained the primary contributor to risk 

with a HQ of 1 .lE+2. The results indicate that aquatic receptors are potentially at risk due to exposure to 

average concentrations of these nine chemicals. 

In order to assess the potential magnitude of the risks associated with these contaminants, the maximum 

and average concentrations of those contaminants with HQs > 1 .O were compared to benchmark values 

indicative of acute responses. These comparisons determined that, with the exception of the maximum 

concentration of zinc, exposure to other contaminants with HQs > 1 .O would not result in an acute response 

by aquatic biota in Upper Pond (Appendix 1.5). 
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OBDA Pond 

When the maximum concentrations of OBDA Pond surface water chemicals were compared to chronic 

benchmarks protective of aquatic receptors, 4,4’-DDD and four inorganic chemicals (manganese, barium, 

iron and zinc) were found in concentrations that exceeded their respective background and chronic 

benchmark values. Of these five chemicals, 4,4’-DDD had the greatest HQ value (8.5E+ 1). These results 

indicate that, based on exposure to maximum concentrations of surface water chemicals, aquatic receptors 

inhabiting the OBDA Pond are potentially at risk. Comparison of average concentrations of the same 

five contaminants to chronic benchmark values still produced HQs greater than 1 .O and 4,4’-DDD remained 

the primary contributor to risk with an HQ of 5.9E + 1. This suggests that the average concentration of 

certain chemicals in the OBDA Pond may be high enough to jeopardize aquatic biota. 

The maximum and average concentrations of those contaminants with HQs > 1 .O were also compared to 

benchmark values indicative of acute toxicity. Based on these comparisons, none of the contaminants were 

acutely toxic to aquatic biota (Appendix 1.5). 

Lower Pond 

When the maximum concentrations of surface water chemicals in the Lower Pond were compared to chronic 

benchmarks protective of aquatic receptors, it was determined that several contaminants were present in 

concentrations that exceeded their respective background and chronic benchmark values. Three pesticides, 

4,4’-DDD, 4,4’-DDT, and 4,4’-DDE, had the highest HQ values of 5.6E t 3,1.52E t 3, and 3.2E t2, respectively. 

The remaining contaminants with HQs greater than 1 .O were inorganics (manganese, barium, aluminum, iron, 

zinc, cadmium, copper, cobalt, and lead). Based on exposure to maximum concentrations of surface water 

contaminants, aquatic receptors inhabiting the Lower Pond are potentially at risk. Average concentrations 

of contaminants detected in surface water were also in excess of chronic benchmark values protective of 

these receptors, suggesting that these average concentrations could adversely impact aquatic biota. 4,4’- 

DDD (HQ of 2.6E+3) and 4,4’-DDT (HQ of 3.6E+2) were primary contributors to potential risk; the average 

concentrations of manganese, barium, iron, aluminum, cadmium, zinc, cobalt, and 4,4’-DDE also resulted 

in HQs greater than 1.0. 

When the maximum and average concentrations of contaminants with HQs > 1 .O were compared to acute 

benchmark values, it was determined that the maximum concentration of 4,4’-DDD and 4,4’-DDT and the 

average concentration of 4,4’-DDD could potentially elicit an acute response from aquatic organisms 

inhabiting the Lower Pond (Appendix 1.5). 
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/4 Stream 1 

When the maximum concentrations of surface water chemicals in Stream 1 were compared to chronic 

benchmarks protective of aquatic receptors, it was determined that one pesticide (4,4’-DDD) and 

6 inorganics (manganese, barium, iron, copper, zinc, and aluminum) were detected in concentrations that 

exceeded both the background concentration and chronic benchmark value. 4,4’-DDD had the greatest HQ 

value (2.7E + 2) followed by manganese (2.2E + l), barium (1.2E t l), iron (3.2E t 0), copper (1.6E t 0), zinc 

(1.2EtO), and aluminum (l.lE+O). These results indicate that aquatic biota exposed to the maximum 

concentrations of chemicals associated with Stream 1 are potentially at risk. 

It was also determined that the average concentrations of 4 chemicals posed a potential risk to these 

organisms. The average concentration of the pesticide, 4,4’-DDD, resulted in the greatest HQ (2.4E t2) 

followed by manganese (1.8E t l), barium (9.8E t 0) and iron (2.1 Et 0). These results indicate that exposure 

to average concentrations of these four chemicals also represent a potential risk to aquatic biota inhabiting 

Stream 1. 

When the maximum and average concentrations of contaminants with HQs > 1 .O were compared to their 

respective acute benchmark values, it was determined that both the maximum and average concentration 

of manganese represented a potential acute risk to aquatic biota in Stream 1. The concentrations of all 

other contaminants were less than those their respective acute benchmark values (Appendix 1.5). 

Stream 2 

Comparison of the maximum concentrations of surface water chemicals in Stream 2 to chronic benchmarks 

protective of aquatic biota identified three inorganic chemicals (barium, manganese and iron) with HQ values 

greater than 1 .O. Additionally, three organics (4,4’-DDD, 4.4’-DDE and 4,4’-DDT) also had HQ values greater 

than 1 .O. 4,4’-DDD (HQ of 3.8E+3) and 4,4’-DDT (HQ of 9.OE+2), represented the major contributors of 

potential risk to these receptors. These results indicate that, based on exposure to maximum concentrations 

of surface water chemicals, aquatic receptors inhabiting the Stream 2 are potentially at risk. Average 

concentrations of these same six chemicals still exceeded chronic benchmark values protective of these 

receptors. 4,4’-DDD and 4,4’-DDT remained the primary contributors to risk with HQ values of 1.7E t 3 and 

3.2E +2, respectively. These results suggest that chemicals in Stream 2 may be adversely impacting aquatic 

biota. 

-. F 
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Comparison of contaminants with HQs > 1 .o to benchmark values indicative of acute effects indicated that 

exposure to the maximum concentrations of 4,4’-DDD and 4,4’-DDT and the average concentration of 4,4’- 

DDD could result in acute responses by Stream 2 aquatic biota (Appendix 1.5). 

Stream 3 

When the maximum concentrations of surface water chemicals in Stream 3 were compared to chronic 

benchmarks protective of aquatic receptors, it was determined that eight inorganic contaminants (barium, 

manganese, zinc, aluminum, iron, copper, lead, and cobalt) were present in concentrations that exceeded 

their respective background and chronic benchmark values. Qf these inorganics, barium had the greatest 

HQ value, 1.3E + 1. One organic contaminant, 4,4’-DDD, had an HQ value exceeding 1 (HQ of 1 .OE+2). 

These results indicate that, based on exposure to maximum concentrations of surface water chemicals, 

aquatic receptors inhabiting the Stream 3 are potentially at risk. Average concentrations of several 

chemicals were also greater than chronic benchmark values protective of these receptors. The average 

concentrations of 4,4’-DDD (HQ of 7.OE + 1) and barium (HQ of 1 .OE + 1) resulted in the greatest HQ values. 

These results suggest that certain chemicals detected in Stream 3 at either average or maximum 

concentrations may produce adverse chronic responses in aquatic biota. However, comparison of the 

average and maximum concentrations of contaminants with HQs > 1 .O to their respective acute benchmark 

values indicated that acute responses were unlikely (Appendix 1.5). 

Stream 4 

-.. When the concentrations of surface water chemicals in Stream 4 were compared to chronic benchmarks 

protective of aquatic receptors, it was determined that only 4,4’-DDD, barium, manganese, aluminum, iron, 

and cobalt were detected in concentrations that exceeded their respective background concentrations and 

-chronic benchmark values. Of these chemicals 4,4’-DDD had the greatest HQ value (HQ of 3.5E+2). These 

results indicate that potential risks to aquatic biota are attributable to exposure to these six chemicals. 

Average concentrations of the inorganic chemicals (barium, manganese, aluminum, iron, and cobalt) still 

exceeded their background and chronic benchmark values. 4,4’-DDD was the only organic contaminant 

whose average concentration exceeded its benchmark value and resulted in the greatest HQ of any of the 

contaminants (HQ of lSE+2). These results suggest that average concentrations of contaminants 

associated with surface water present in the Stream 4 may result in an adverse chronic response by aquatic 

biota. However, evaluation of the average and maximum concentrations of contaminants wlth HQs > 1 .O 

indicated that none of these contaminants represented an acute risk to aquatic biota inhabiting this stream 

(Appendix 1.5). 
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Sediments 

The maximum and average concentrations of chemicals present in sediment at the Area A Downstream 

Watercourses and OBDA were compared to background and to chronic benchmark values and hazard 

quotients were calculated. These values are summarized in Tables 9-35 and 9-36. Concentrations of 

contaminants with HQs > 1 .O were also compared to benchmark values indicative of acute responses. The 

results of all of these comparisons are discussed below. Risk characterization was not performed for 

sediment from Streams 5 and 6. As was the case for surface water, risks for Stream 5 should be similar to 

risks for Stream 3 and risks for Stream 6 should be similar to risks for Stream 1, Stream 2, and North Lake. 

Upper Pond 

Comparing maximum concentrations of chemicals detected in Upper Pond sediments to background and 

chronic benchmark values protective of benthic invertebrates determined that 11 inorganic chemicals 

(cyanide, selenium, barium, cadmium, copper, zinc, arsenic, nickel, manganese, chromium, and aluminum) 

posed a potential risk to these receptors. The maximum concentrations of 8 organic chemicals (4,4’-DDD, 

gamma-chlordane, 4,4’-DDE, 4,4’-DDT, 2-nitroaniline, heptachlor, endrin and 4,6dinitro-2-methylphenol) also 

exceeded chronic benchmark values protective of benthic invertebrates. Overall, 4,4’-DDD (HQ of 7.1 E +3), 

gamma-chlordane (HQ of 3.8Et3), and 4,4’-DDE (t-IQ of 8.OE+2) were the greatest risk contributors. 

Comparisons to acute benchmark values determined that the maximum concentrations of the same 11 

inorganic contaminants were capable of eliciting an acute response by aquatic biota present in Upper Pond. 

Of the organic contaminants detected in these samples, 4,4’-DDD, 4,4’-DDE, and gamma chlordane were 

also present in concentrations in excess of their representative acute benchmark values (Appendix 1.5). 

With the exception of selenium, the average concentrations of these same sediment chemicals also had 

chronic HQ values greater than 1.0. Of these contaminants, the average concentrations of 4,4’-DDD, 

gamma-chlordane, and 4,4’-DDE resulted in the greatest HQ values for the Upper Pond. The results indicate 

that aquatic biota inhabiting the Upper Pond are potentially at risk, from chronic exposure to sediment. 

When the average concentrations of contaminants with HQs > 1 .O were compared to benchmarks indicative 

of acute responses, only barium, cadmium, and cyanide were present in concentrations greater than their 

respective benchmarks. These comparisons also determined that 4,4’-DDE and gamma chlordane were also 

present in concentrations that could have acute effects on benthic macroinvertebrates (Appendix 1.5). 
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OBDA Pond 

When the maximum concentrations of chemicals measured in the OBDA Pond sediments were examined, 

it was determined that cadmium, cyanide, zinc, copper, lead, arsenic, nickel, manganese, and mercury 

exceeded both background concentrations and their respective chronic benchmark values (Table 9-35). The 

maximum concentrations of six organic chemicals (4,4’-DDE, gamma-chlordane, dieldrin, 4,4’-DDT, 

heptachlor, and endosulfan-I) also exceeded their respective chronic benchmark values. Of these chemicals, 

4,4’-DDE (HQ of 5.04E+4), gamma-chlordane (HO of 2.3Et3), and dieldrin (HQ of 9.6E+2) were the 

greatest risk contributors. When the maximum concentration of inorganic contaminants with HQs > 1 .O 

were compared to acute benchmarks, it was determined that arsenic, cadmium, copper, cyanide, and zinc 

were also present in concentrations that could result in an acute response. The concentrations of three 

organic sediment contaminants (4,4’-DDE, 4,4’-DDT, and gamma chlordane) also exceeded their respective 

acute benchmarks. 

The average concentrations of five inorganic chemicals (cadmium, cyanide, zinc, arsenic, and copper) 

exceeded concentrations present in background samples and their respective chronic benchmark values. 

However, the average concentrations of the same six organic chemicals still resulted in HQ values greater 

than 1 .O when compared to chronic benchmark values protective of benthic organisms. Comparisons of 

the average concentrations of contaminants with HQs > 1.0 to benchmarks indicative of acute effects 

indicated that cadmium, cyanide, 4,4’-DDE, and gamma chlordane could also elicit acute responses. These 

results suggest that these sediment contaminants represent potential risks to benthic macroinvertebrates, 

both in terms of acute and chronic exposures, 

Lower Pond 

When the maximum concentrations of chemicals measured in the Lower Pond sediments were compared 

with chronic benchmark values protective of benthic invertebrates, it was determined that selenium, nickel, 

cadmium, and cyanide exceeded their background concentrations and respective chronic benchmark values 

(Table 9-35). However, the HQ values calculated for these inorganic chemicals were less than those 

calculated for a number of organic chemicals including 4,4’-DDD (HQ of 8.3E+4), 4,4’-DDE (HQ of 4.6E+3), 

and 4,4’-DDT (HQ of 3.6Et3). These results indicate that benthic organisms exposed to the maximum 

concentrations of these chemicals in the Lower Pond sediments are potentially at risk. When the maximum 

concentrations of those contaminants with HQs > 1.0 were compared to acute benchmarks, it was 

determined that selenium, nickel, 4,4’-DDT, 4,4,-DDE and 4,4’-DDD were all present in concentrations that 

could also produce acute responses in benthic macroinvertebrates. 
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When average concentrations of inorganic chemicals present in the Lower Pond sediment were compared 

to their respective chronic benchmark values, only selenium, cadmium, and cyanide had HQ values greater 

than 1 .O. HQs calculated for organic contaminants detected determined that four pesticides (4,4’-DDD, 4,4’- 

DDE, 4,4’-DDT, and endrin ketone) still had HQ values greater than 1 for chronic exposures. The average 

concentrations of selenium, 4,4’-DDT, 4,4’-DDD, and 4,4’-DDE were also present in concentrations in excess 

of their respective acute benchmark values (Appendix 1.5). These results indicate that the average 

concentrations of organic chemicals detected in the Lower Pond sediments represent a potential risk, both 

in terms of potential acute and chronic responses, to benthic organisms. 

Stream 1 

=- 

A combination of inorganic and organic chemicals were detected in Stream 1 sediments in concentrations 

that exceeded their respective chronic benchmark values. The inorganic chemicals selenium, cadmium, 

manganese, arsenic, cyanide, lead, copper, zinc, chromium and nickel were found in Stream 1 in 

concentrations that resulted in HQ values greater than 1 .O. Similarly, the pesticides 4,4’-DDD, 4,4’-DDE, 4,4’- 

DDT, and dieldrin were detected in concentrations in excess of their respective chronic benchmark values, 

The maximum concentrations of these organics resulted in the highest HQ values for Stream 1 with 4,4’-DDD 

(HQ of 1 .l Et 4) and 4,4’-DDT (HQ of 6.6E t 3) representing the greatest contributors to potential risk. Of 

these 14 inorganic and organic contaminants, the maximum concentrations of six exceeded their acute 

benchmarks (Appendix 1.5). The results of these comparisons indicate that aquatic biota inhabiting Stream 

1 are potentially at risk from exposure to maximum concentrations of sediment contaminants, both in terms 

of acute and chronic exposures. 

When average concentrations of inorganic chemicals present in Stream 1 sediments were compared to their 

respective chronic benchmark values, only selenium, cadmium, cyanide, and arsenic had HQ values greater 

than 1 .O. HQs calculated for organic chemicals determined that 4 chemicals, including 4,4’-DDD, dieldrin, 

4,4’-DDT, and 4,4’-DDE, had HQ values greater than 1.0. These organics had the highest HQ values with 

4,4’-DDD (HQ of 3.3E+3) and dieldrin (HQ of 1.2E +3) being the greatest contributors to potential risk. Of 

these eight inorganic and organic contaminants, only the average concentrations of 4,4’-DDD and 4,4’-DDT 

exceeded their respective acute benchmarks (Appendix 1.5). These results indicate that the average 

concentrations of both inorganic and organic chemicals detected in sediment samples represent a potential 

chronic risk to benthic organisms inhabiting Stream 1 and that the average concentrations of 4,4’-DDD and 

4.4’-DDT were high enough to potentially elicit an acute response by these receptors. 
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Stream 2 

When the maximum concentrations of contaminants measured in Stream 2 sediments were compared to 

their respective chronic benchmark values, it was determined that lead, copper, arsenic, and nickel 

exceeded background concentrations and their respective benchmark values. However, the HQ values 

calculated for these inorganic chemicals were less than those calculated for a number of organic chemicals 

detected in Stream 2 sediments including 4,4’-DDD (HQ of 1.7E t 4), dieldrin (HQ of 4.4E + 3), and 4,4.-DDE 

(HQ of 2.4E t3). The same four inorganic contaminants were also present in concentrations greater than 

their acute benchmark values. However, only the maximum concentrations of 4,4’-DDD, 4,4’-DDE, dieldrin, 

and gamma chlordane exceeded their acute benchmark values (Appendix 1.5). These results indicate that 

the maximum concentrations of both inorganic and organic chemicals in sediments represent a potential 

risk to benthic organisms inhabiting Stream 2. 

When average concentrations of inorganic chemicals present Stream 2 sediments were compared to their 

respective chronic benchmarkvalues, only lead had an HQ value greater than 1 .O. However, HQs calculated 

for average concentrations of organic chemicals were higher than those calculated for the average 

concentrations of lead; six organic chemicals including 4,4’-DDD, 4,4’-DDE, dieldrin, gamma chlordane, 4,4’- 

DDT, and endrin aldehyde had HQ values greater than 1 .O. When the average concentrations of these seven 

inorganic and organic chemicals were compared to benchmark values indicative of acute effects, it was 

determined that only 4,4’-DDD, 4,4-DDE, and dieldrin were present in concentrations in excess of these 

values (Appendix 1.5). These results indicate that the average concentrations of both inorganic (i.e., lead) 

and organic chemicals detected in sediment samples represent a potential risk to benthic organisms 

inhabiting Stream 2. 

Stream 3 

When the maximum concentrations of chemicals measured in Stream 3 sediments were compared to their 

respective chronic benchmark values, it was determined that nine inorganic chemicals, including cyanide, 

barium, cadmium, copper, nickel, manganese, zinc, arsenic, and lead and four organic chemicals had HQ 

values greater than 1 .O. Of these chemicals, the pesticides 4,4’-DDD (HQ of 9.5Et2), 4,4’-DDE (HQ of 

7.2E+ 2), and 4,4’-DDT (HQ of 4.9E+2) had the highest HQ values. The maximum concentrations of barium, 

cyanide, manganese, 4,4-DDE, and 4,4’-DDD also exceeded concentrations indicative of acute impacts 

(Appendix 1.5). These results indicate that Stream 2 benthic organisms exposed to the maximum 

concentrations of both inorganic and organic chemicals are potentially at risk and that the maximum 

concentrations of several contaminants are high enough to result in an acute response. 
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The average concentrations of barium, copper, nickel, manganese, and zinc exceeded concentrations 

present in NSB-NLON background samples and their respective chronic benchmark values. When these 

five inorganic contaminants were compared to benchmark values indicative of acute effects, only barium 

was present in concentrations that could result in a potential acute response. The average concentrations 

of four organic chemicals, 4,4’-DDD, 4,4’-DDE, dieldrin, and 4,4’-DDT, were also present in concentrations 

that resulted in HQ values greater than 1 .O. Of these chemicals, only the average concentration of 4,4-DDD 

exceeded its acute benchmark value. These results indicate that the average concentrations of both 

inorganic and organic chemicals represent a potential risk to benthic organisms inhabiting Stream 3, both 

in terms of potential acute and chronic exposures. 

Stream 4 

A combination of inorganic and organic chemicals were detected in Stream 4 sediments in concentrations 

that exceeded their respective chronic benchmark values. The inorganic chemicals cyanide, barium, copper, 

and lead were found at Stream 4 stations in maximum concentrations greater than chronic benchmark 

values protective of aquatic biota. However, only barium and cyanide were present in concentrations greater 

than their respective acute benchmark values (Appendix 1.5). . Of the contaminants detected in Stream 4 

sediment samples, the maximum concentrations of 4,4’-DDD (HQ of 4.2E +4), dieldrin (HQ of 1.2E +4), 4,4’- 

DDT (HQ of 1.2E +4), and 4,4’-DDE (HQ of 6.2E +3) resulted in the highest HQ values recorded in this 

stream. The maximum concentrations of these four organic contaminants also exceeded benchmark values 

indicative of acute effects (Appendix 1.5). These results indicate that maximum concentrations of both 

inorganic and organic chemicals present potential risks to benthic invertebrates inhabiting Stream 4, for both 

acute and chronic exposures. 

When average concentrations of inorganic chemicals present in Stream 4 sediments were compared to their 

respective chronic benchmark values, only cyanide, barium and copper had HQ values greater than 1 .O. 

The average concentration of cyanide was also greater than the acute benchmark for this contaminant 

(Appendix 1.5). HQs calculated for average concentrations of organic chemicals were higher than those 

calculated for the average concentrations of the inorganic chemicals; four pesticides, 4,4’-DDD, 4,4’-DDE, 

dieldrin, and 4,4’-DDT, had HQ values greater than 1 .O. The average concentrations of these four pesticides 

also exceeded their respective acute benchmarks (Appendix 1.5). These results indicate that the average 

concentrations of both inorganic and organic chemicals detected in sediment samples could result in both 

a chronic and an acute response by benthic organisms inhabiting Stream 4. These results indicate that 

these receptors are potentially at risk. 
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Benthic Macroinvertebrate Community 

As noted in Section 9.7.1, the macroinvertebrate community inhabiting the waterbodies within the Area A 

Downstream and OBDA site was characterized during the Focused Feasibility Study and Phase II RI 

Supplemental Ecological Investigation conducted in 1993 and 1995, respectively. The results of these two 

studies are summarized below. 

Focused Feasibility Study 

Macroinvertebrate samples were collected during the Focused Feasibility Study from the Upper Pond, OBDA 

Pond, and Lower Pond and the inlet and outlet streams associated with these 3 ponds. The 

macroinvertebrate communities present in these ponds were compared to samples collected from several 

reference areas. The study design, sampling procedures, and location of reference areas used in this study 

are described in greater detail in Section 2.7. 

The results of the benthic survey are summarized in Table 9-37. In comparison to the reference streams, 

the streams from Upper Pond (Stream 3) and the OBDA Pond (Stream 1) had low numbers of organisms, 

(only 1 organism collected from Stream 1 and 36 individuals collected from Stream 3; Table 9-37) and low 

numbers of taxa (1 and 3, respectively). The stream samples were dominated by pollution-tolerant organisms 

(i.e., oligochaete worms and chironomids). None of the stream samples contained amphipods which are 

relatively sensitive to chemical contaminants. The stream from the Lower Pond (Stream 2) was not sampled 

because it was completely dry at the time of sampling. The reference stream samples contained 33 to 46 

individual organisms and were characterized by a wide variety (4 to 14 taxa) of aquatic insects and 

amphipods. 

The benthic invertebrate community varied from pond to pond. Upper Pond samples contained 19 to 21 

organisms belonging to 5 taxa in each sample. Oligochaetes and chironomids dominated both samples. 

The qualitative dip-net (D-net) sample indicated the presence of other invertebrates such as mayflies 

(ephemeropterans) and snails (gastropods). The sample also contained tadpoles. 

The samples collected from the OBDA Pond contained 3 to 48 individuals. There were 3 taxa per sample. 

Oligochaetes and chironomids dominated the samples. The qualitative samples (D-net samples) also 

contained three taxa. 

D-01-95-10 9-42 CT0 129 



Revision 1 
March 1997 

The number of benthic invertebrate individuals and taxa were depressed in Lower Pond. The sample 

collected from the pond center (2DSD26) had only one oligochaete, and the sample from the edge 

(2DSD25) had no organisms. No organisms were collected in the qualitative D-net sample. 

The samples collected from the reference pond in the Area A Wetland did not contain many individual 

organisms or taxa. The sample from the center of the pond contained 18 Chaoborus sp. (midge larvae) and 

no other organisms. The edge sample had seven individuals distributed among three taxa. This sample did 

contain amphipods, however, where none of the downstream ponds did. The D-net sample contained many 

amphipods and aquatic insect species. 

Phase II RI Supplemental Ecological Investigation 

In addition to the study conducted in 1993 to support the Focused Feasibility Study, samples were also 

collected in 1995 during the Phase II RI Supplemental Ecological Investigation from the Area A Downstream 

Watercourses and OBDA. The study design, sampling procedures, and location of reference areas used 

in this study are described in greater detail in Section 2.7. The following benthic community metrics were 

used to summarize the results of this quantitative benthic study. 

Taxa Richness 

The taxa richness is the number of taxa observed in samples collected from a given location. The total 

number of invertebrate taxa at each station (both the reference and onsite locations) is summarized in 

Table 9-38 and ranged from 1 (Lower Pond, April, 1995) to 33 (the reference Pond at Pequot Woods Pond, 

June, 1995). The number of taxa per location varied from month to month, but did not vary greatly between 

months. The number of taxa recorded for all samples collected from the reference ponds and stream was 

greater than the number collected from the Area A Downstream Watercourses and OBDA waterbodies (Table 

9-38). While taxa richness was relatively low in these waterbodies, the number of taxa in these systems 

exhibited less variability than did the taxa richness of the reference locations. The substantially lower taxa 

richness in the Area A Downstream Watercourses and OBDA waterbodies are indicative of the greater 

degradation in water and habitat quality as compared to the reference locations. Taxa richness reported 

for the Upper Pond, OBDA Pond, and Lower Pond in 1995 exceeded that reported during the 1993 Focused 

Feasibility study. These differences may reflect seasonal impacts on macroinvertebrate community structure. 

Sample collection in 1995 took place in the spring while the 1993 survey was conducted in the fall of the 

year. 
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Total Number of Individuals 

The total number of individuals per station is represented by the mean number of individuals present in the 

3 replicate petite ponar samples collected at each location during each sampling event. These values 

ranged from a low of 3 individuals (Lower Pond, April, 1995) to 999 (OBDA Pond, April, 1995; Table 9-38). 

No trend was evident in these data; the number of individuals present in samples collected from NSB-NLON 

frequently exceeded the number of individuals recorded in samples collected from the reference locations 

Fable 9-38). However, this pattern was not maintained for every month that samples were collected. Some 

of the variability observed from one month to the next may reflect adult emergence and the growth of early 

instars. 

Again, the number of individuals present in samples collected in 1995 from all locations exceeded the 

number collected in samples taken in 1993. Like taxa richness, these differences may reflect the influence 

of season on the number of individuals present in and the structure of this community. 

Density 

Density reflects the number of organisms per square meter and provides an indication of the productivity 

of a system. Because this value is based on the total number of organisms collected at a given location, 

pattern of increase and decrease exhibited in the total number of organisms is also reflected in the density 

parameter. As summarized in Table 9-38, the density of organisms reported for the OBDA Pond exceeded 

that reported for the Upper and Lower Ponds and often exceeded that reported for the reference pond in 

Pequot Woods. The density values recorded for Streams 1 and 2 were typically less than those recorded 

for samples taken from the reference stream Fishtown Brook, at Station 29. However, the densities recorded 

at the reference stream Fishtown Brook, at Station 28 often were less than those recorded for samples 

collected from Streams 3 and 4 (Table 9-38). Like the number of individuals collected from each location, 

macroinvertebrate densities varied between sampling sites and sampling rounds, reflecting the natural 

heterogeneity associated with the distribution of macroinvertebrates. 

Shannon-Weaver Diversity Index 

Shannon-Weaver diversity index values (Table 9-38) generated for the various ponds sampled during this 

study ranged from 0 (Lower Pond, April, 1995) to 2.83 for the reference pond (Pequot Woods Pond, 

March, 1995). While Pequot Woods Pond exhibited the highest diversity of the ponds sampled, both Upper 

and OBDA Ponds frequently had diversity values that exceededthose calculated for Niantic Pond (reference 

pond used for comparison to Lower Pond). The lower Shannon-Weaver Diversity values calculated for 
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Niantic Pond suggest that this pond is perhaps impacted or is more unstable that the other ponds. It should 

be noted that the validity of the Shannon-Weaver Index is questionable when calculations are based upon 

less than 100 organisms; fewer than 100 individuals were collected from Lower Pond on several occasions. 

Diversity values calculated for the reference locations on Fishtown Brook exceeded those calculated for 

Streams 1 - 4 for each of the four months that samples were collected (Table 9-38). The values calculated 

for these reference stations are generally indicative of relatively good water quality. However, during the 

months of May and June, the difference in diversity values between the various waterbodies decreased. This 

observed decrease may be related to adult emergence or the presence of older, larger individuals in these 

samples. 

Community Biotic Index Rating 

rc- 

As summarized in Table 9-38, relatively high values were consistently calculated for all the stations (both 

streams and ponds) sampled. These data suggest that the systems are being adversely impacted by 

nutrient loading. However, aside from these calculated values, there is no indication that any of these 

systems are being impacted by this type of pollution. As discussed in Section 3.0, this index was originally 

devised for lotic (stream) systems. The similarity of values generated for the ponds and streams sampled 

during this study may be due to the fact that species associated with degraded (nutrient enriched) streams 

are also typically found in un-impacted ponds. 

In general, with the exception of Stream 1, Upper Pond, and Lower Pond, the Community Biotic Indices 

(Table 9-38) for the Area A Downstream Watercourses and OBDA systems were less than those of the 

reference locations. However, the Biotic Indices calculated for all locations sampled in this study are 

indicative of moderately to highly stressed systems. 

EPT Index 

The EPT index is also generally more suitable for evaluating lotic (stream) rather than lentic (pond) habitats. 

Not surprisingly, all of the ponds, both the reference ponds and those in the Area A Downstream 

Watercourses and OBDA exhibited extremely low EPT index values (Table 9-38). While some species of 

Ephemeroptera are associated with lentic sediments (e.g., Hexagenia sp.), fewer species of Trichoptera or 

Plecoptera are associated with these same habitats. More surprising were the very low values calculated 

for the streams sampled during this study. As suggested above, these 3 groups of organisms tend to be 

associated with lotic habitats. These results suggest that conditions in all of the streams sampled as part 

of the 1995 study (both reference and onsite streams) were not conducive for supporting these types of 
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organisms: the low EPT indices may be associated with the naturally low productivity associated with small, 

ephemeral, first-order streams. 

Ratio of EPT and Chironomidae 

As summarized in Table 9-38, the EPT ratio could only be calculated for a few stations and, when calculated, 

was very low. These results indicate that conditions within these systems are not conducive to supporting 

Ephemeroptera, Plecoptera, or Trichoptera. The fact that representatives of these groups are not present 

may reflect contamination of these systems or may be a due to the fact that all of the streams sampled were 

small, unproductive first order systems that do not support these relatively long-lived organisms. As 

discussed in Section 9.3.6, the water bodies in the Area A Downstream Watercourses and OBDA are 

ephemeral and are frequently dry during the summer months. These conditions are much more conducive 

to supporting short-lived, opportunists such as the Chironomidae, rather than most representatives of the 

generally longer-lived Ephemeroptera, Plecoptera, or Trichoptera. 

Percent Contribution of Dominant Taxa 

The percent contribution of dominant texa to the total number of taxa provides an indication of community 

balance. A community dominated by relatively few species is generally regarded as being indicative of 

environmental stress (USEPA, 1996). As summarized in Tables 9-38 and 939, the waterbodies in the Area 

A Downstream Watercourses and OBDA tended to exhibit higher percent dominance values than did the 

reference locations (Table 9-38). However, the dominant taxa at the reference locations also contributed 

significantly to the total number of taxa at these locations (Table 9-38). As summarized in Table 9-39, the 

dominant taxa present each month at each station (both reference and Area A Downstream Watercourses 

and OBDA systems) were those typically associated with degraded environmental co’nditions. These results 

suggest that while conditions at the reference locations were somewhat better than those associated with 

the stream and ponds in the Area A Downstream Watercourses and OBDA, conditions at all of these areas 

were such that the presence of diverse macroinvertebrate communities was unlikely. 

=M 

Ratio of Shredders to Total Number of Individuals 

As summarized in Table 9-38, the value for the ratio of shredders to the total number of individuals was 

uniformly low, regardless of whether the ratio was calculated for a stream or pond or if the locations 

represented a reference site or were located in the Area A Downstream Watercourses and OBDA. These 

data suggest that none of the waterbodies investigated in this study support large populations of these types 

of receptors. These results are somewhat unexpected, given the fact that leaf litter and detritus was 
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abundant in many of the sites sampled. Ratios were somewhat higher in the ponds than in the streams 

(Table 9-38) with the highest values generally associated with Niantic Pond. This pond, like Lower Pond, 

is located in an area with a closed canopy and the bottom of the pond is covered by a thick mat of leaf litter 

and detritus. These materials represent the primary food source for shredders. The fact that no shredders 

have been found in the Lower Pond suggests that conditions present in this pond may be excluding the 

presence of these organisms. 

Ratio of Scrapers to Filtering Collectors 

As summarized in Table 9-38, few representatives of these functional groups (scrapers and filtering 

collectors) were reported for either the reference stations or the Area A Downstream Watercourses and 

OBDA waterbodies. These results are not necessarily unexpected; this ratio is most appropriately applied 

to stream systems with hard substrates that can promote the growth of algae such as diatoms and/or serve 

as attachment sites for filtering collectors. As described in Section 9.3.6, no riffle/run areas were associated 

with the streams sampled for this study. In addition, the relatively closed canopy at all locations, except the 

pond at Pequot Woods, would tend to minimize algal productivity even if suitable physical conditions were 

present to support its growth. 

Index of Similarity to Reference Locations 

The Index of Similarity Values are summarized in Table 9-38. Values of 6.5 to 7.0 are indicative of good 

similarity between 2 sites. Despite the effort made to try to choose reference locations physically similar to 

the Area A Downstream Watercourses and OBDA waterbodies, these calculations indicate that very little 

similarity exists between the reference stations and the study areas, regardless of when samples were 

collected. 

Sediment Toxicitv Tests 

Samples were collected from the 3 ponds in the Area A Downstream Watercourses and OBDA during the 

Focused Feasibility Study and from most of the waterbodies in the Area A Downstream Watercourses and 

OBDA as part of the Phase II RI Supplemental Ecological Investigations to determine the toxicity of 

sediments to benthic macroinvertebrates. 
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Focused Feasibility Macroinvertebrate Toxicity Tests . 

Sediment samples were collected from the Upper Pond, OBDA Pond, and Lower Pond as part of the 

Focused Feasibility Study to determine their potential toxicity to aquatic biota. The freshwater 

macroinvertebrate species Hyalella azteca served as the test species for these stud/es. The study design, 

sampling methods and the location of reference areas used in this study are described in Section 2.7. 

Results of the chronic sediment toxicity test are summarized in Table 940. Sediment samples collected 

from each of the three ponds exhibited at least some toxicity to the amphipod H. azreca. Survival of 

organisms exposed to the two sediment samples from the Upper Pond was 54 and 67 percent and the 

effects on growth were not significant. Survival from exposure to the two sediment samples from the OBDA 

Pond were 2 and 47 percent, with no significant effects on growth. Sediment samples from Lower Pond 

were very toxic; no amphipods survived the lOday testing period. 

Table 9-40 also compares the toxicity testing results to DDTR measured in sutficial (0 to 1 foot depth) 

sediments. Surficial sediment DDTR concentrations ranged from less than 1 to 94.5 mg/kg in the Upper 

Pond, from less than 1 to 1,970 mg/kg in the Lower Pond, and from less than 1 to 114 mg/kg in the OBDA 

Pond. These data include results from the Phase I RI but do not include the results of analyses performed 

on samples collected in 1995. As summarized in Table 940, no discernible trend exists between the toxicity 
--lilH 

test results and DDTR concentrations. The sediment sample with the highest DDTR concentration (2DSD19 

from Upper Pond) had a relatively high survival while the sample with the lowest DDTR concentration 

(2DSD26 from Lower Pond) had no amphipod survival. It is likely that an aspect of the sediment other than 

bulk DDTR concentration is responsible for toxic effects on invertebrates. It is possible that the sediments 

were anaerobic. The laboratory conducting these tests noted that the sediments collected from Lower and 

OBDA Ponds smelled strongly of hydrogen sulfide. The pH of the overlying water in the test chambers 

containing sediment collected from Lower Pond averaged only 3.4 SU (2.7 - 5.9 SU; Appendix G). The pH 

recorded in the overlying water in the chambers containing sediment collected from the OBDA pond was 

3.0 SU the last day of the 10 day test. As outlined in the protocols used to conduct these tests, all test 

chambers were aerated during the study so that the percent saturation in the overlying water was > 30%. - 

However, on Day 0 during one of the two tests conducted on sediment collected from OBDA Pond, a 

dissolved oxygen concentration of 1.2 mg/L was recorded. Once aeration was initiated, dissolved oxygen 

concentrations ranged from 6.5 to 7.8 mg/L. These data suggest that the sediments from these two ponds 

had a relatively high oxygen demand and that the sediment chemistry was such that the chemistry of the 

water in the overlying water column was significantly altered (e.g., pH of < 3.5 SU; Appendix G). These 

conditions could have contributed to the adverse response exhibited by H. azteca. 
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Table 9-40 also compares results of sediment toxicity tests conducted on earthworms with DDTR 

concentrations in pond sediments (0 to 1 foot depth), the results of the benthic invertebrate survey for the 

ponds, and the results of H. azteca sediment toxicity tests. The toxicity testing results and benthic 

invertebrate results are consistent with each other. Samples that exhibited relatively high toxicity had few 

native benthic organisms (2DSD25 and 2DSD26 in Lower Pond, and 3SD3A in the OBDA Pond). These 

results do not exhibit a trend with bulk DDTR concentration in sediment and may be related to physical 

stresses in these systems such as the dry conditions of the ponds. These results may also reflect the effects 

of biologically available DDTR (rather than bulk chemical measurements) on these organisms. As 

summarized in Table 940, the streams had depressed numbers of individuals and taxa in locations with bulk 

sediment concentrations of DDTR that ranged from 0.042 to 11.4 mg/kg. 

Focused Feasibility Study Earthworm Laboratory Toxicity Tests 

Laboratory earthworm toxicity tests were also performed with Area A Downstream Watercourses and OBDA 

pond sediments as part of the Focused Feasibility Study. Results are summarized in Table 9-40. As 

discussed above, samples that exhibited high amphipod mortality also exhibited high mortality in the 

- / 

earthworm bioassay. In general, the amphipods exhibited greater mortality than did the earthworms. As with 

the results of the amphipod toxicity tests, the results of the earthworm bioassays did not show a relationship 

between bulk concentrations of DDTR and mortality or other effects. 

Phase II RI Supplemental Ecological Investigation Macroinvertebrate Toxicity Tests 

As noted in Section 9.7, toxicity tests were performed on sediment samples collected in 1995 from all of the 

waterbodies in the Area A Downstream and OBDA and reference water bodies. Two freshwater 

macroinvertebrate species (Chironomus fenfans and H. azfeca) served as test species for these IO-day 

laboratory toxicity tests. Sediment samples collected from Pequot Woods Pond, Niantic Pond, and Fishtown 

Brook Stations 28 and 29 served as the reference locations for these tests. The methods used to perform 

these tests and the test conditions are described in detail in Section 2.7. 

As summarized in Table 9-41, the results of these tests demonstrated that the survival among organisms 

exposed to sediment samples collected from Pequot Woods Pond was very low although survival still 

exceeded that of organisms exposed to sediments collected from OBDA and Upper Ponds (Table 9-39). 

A second set of tests was conducted on the Pequot Woods Pond sediments in May of 1995. The results 

demonstrated that the sediments from this reference pond were not toxic to these receptors. However, 

there is little question that exposure to sediments collected from the Upper and OBDA Ponds adversely 

impacted these two species of macroinvertebrates. 
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The results of tests performed as part of the Phase II RI supplemental ecological investigations indicated that 

survival of H. azteca exposed to sediments collected from the Upper and OBDA Ponds was much lower that 

had been the case in tests conducted in support of the Focused Feasibility Study (Table 941). As noted 

in Section 9.7.5.1 (Aquatic Biota), these two ponds both contained contaminants in concentrations that 

resulted in HQ values greater than 1 .O. These results suggest that organisms exposed to the sediments in 

these two ponds would be adversely impacted. The results of the 1995 toxicity tests confirmed these 

predictions. The greater survival exhibited by H. azteca exposed to sediments collected in 1993 as part of 

the Focused Feasibility Study may reflect the heterogeneous distribution of contaminants in these sediments. 

Alternatively, the 1995 results may be related to the difficulties experienced in performing these laboratory 

tests. As noted above, survival among test organisms exposed to the reference sediments collected from 

Pequot Woods was low when tested in April but improved when these sediments were tested again in May 

(Table 9-41). While survivability (247%) among H. azreca exposed to OBDA Pond sediments in 1993 was 

generally greater than observed in 1995 (Tables 9-40 and 9-41) it was still relatively low. Although the 

results of toxicity tests conducted in 1993 and 1995 on Upper and OBDA Ponds sediments suggest that 

contaminants associated with these two waterbodies may exhibit a heterogeneous distribution, these results, 

coupled with the results of the macroinvertebrates community surveys, also indicate that contaminants are 

present in concentrations that may reduce the populations of more sensitive macroinvertebrate species. 

Tests conducted using sediments collected from Niantic and Lower Ponds produced similar results; only 

one test organism survived among the group exposed to sediments collected from Niantic Pond and none 

survived exposure to sediments collected from the Lower Pond (Table 9-41). Of the two test species, C. 

renrans exposed to Niantic Pond sediments exhibited better survival (48% survival; Table 9-41) but, like H. 

azteca, none of these test species survived exposure to sediments collected from Lower Pond. The results 

of tests conducted on samples collected from this pond in 1995 are identical to those performed in 1993 

(Table 9-41). These results indicate that sediments in Lower Pond adversely impact aquatic biota. 

Relatively poor survival was also observed among test species exposed to sediments collected from 

Fishtown Brook at Stations 28 and 29. As was the case for Pequot Woods Pond, these samples were tested 

again in May, 1995. Survival improved in the second test. However, although survival was relatively low 

in the tests conducted on the reference samples it was much better than that observed for test organisms 

exposed to sediments collected from Streams 1 - 4. Exposure of H. azteca and C. renrans to sediments 

from these streams resulted in 100 % mortality (Table 941). 
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Phase II RI Supplemental Ecological Investigations Frog Embryo Larval Toxicity Tests 

In addition to evaluating the potential impacts of contaminants on aquatic macroinvertebrates, tests were 

also performed to address the potential impacts that contaminants associated with sediments from 

waterbodies in the Area A Downstream and OBDA might have on amphibians. In order to evaluate these 

potential impacts, laboratory sediment toxicity tests were conducted on sensitive frog life stages. Xenopus 

laevis embryos sewed as test organisms for these toxicity tests. Test endpoints included growth, 

malformation, and mortality. The methods used to perform these tests and test conditions are described 

in Section 2.7. Statistical evaluation of differences in response between the reference and treatment sites 

were performed using Dunnett’s test (parametric) or Steele’s Many-One Rank test (non-parametric) for the 

mortality and malformation responses (P=O.O5 for both), and a grouped t-test for the growth data (P=O.O5). 

Exposure to the sediment sample collected from Pequot Woods Pond (control sediment) induced mortality 

and malformation rates of 2.5% and 7.7%, respectively (Table 9-42). The mean growth achieved by the 

larvae exposed to the Pequot Woods Pond sample was 0.89 cm. The Upper Pond sample induced mortality 

and malformation rates of 2.0% and 12.6%, while mean growth achieved by larvae exposed to the Upper 

Pond sample was 0.92 cm. 

Results of comparative tests between Pequot Woods and OBDA Pond samples are provided in Table 9-42. 

The OBDA Pond sample induced mortality and malformation rates of 21.3% and 15.7%. Both responses 

were significantly greaterthan the reference site (Steele’s Many-One RankTest, P=O.O5). The mean growth 

achieved by larvae exposed to the OBDA Pond sample was 0.91 cm. 

Results of comparative tests between Niantic Pond (control sediment) and Lower Pond samples are 

provided in Table 9-42. The Niantic Pond sample induced mortality and malformation rates of 10.0% and 

l5.7%, respectively. The mean growth achieved by the larvae exposed to the Niantic Pond sample was 

0.91 cm. The Lower Pond sample induced mortality and malformation rates of 16.9%, which was 

significantly greater than the reference site (Dunnett’s Test, P=O.O5) and 16.5%, respectively. The mean 

growth achieved by larvae exposed to the Lower Pond sample was 0.89 cm. 

Results of comparative tests between Fishtown Brook at Station 29 (control sediment) and Stream 1 samples 

are provided in Table 9-42. The Fishtown Brook Station 29 sample induced mortality and malformation rates 

of 21.9% and 18.0%, respectively. The mean growth achieved by the larvae exposed to the Fishtown Brook 

Station 29 sample was 0.92 cm. The Stream 1 sample induced mortality and malformation rates of 22.5% 

and 16.5%, respectively. The mean growth achieved by larvae exposed to the Stream 1 sample was 
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0.92 cm. The Stream 2 sample induced mortality and malformation rates of 26.9Oh and 16.8%, respectively. 

The mean growth achieved by larvae exposed to the Stream 2 sample was 0.93 cm. 

Results of comparative tests between Fishtown Brook Station 28 (control sediment) and Stream 3 samples 

are provided in Table 9-42. The Fishtown Brook 28 sample induced mortality and malformation rates of 

10.0% and 7.8%, respectively. The mean growth achieved by the larvae exposed to the Fishtown Brook 

Station 28 sample was 0.95 cm. The Stream 3 sample induced mortality and malformation rates of 16.3% 

and 5.2%. The mean growth achieved by larvae exposed to the Stream 3 sample was 0.95 cm. The Stream 

4 sample induced mortality and malformation rates of 6.3% and 6.7%. The mean growth achieved by larvae 

exposed to the sediment sample collected from Steam 4 was 0.96 cm. 

Dissolved oxygen and pH values of the test solution recorded throughout the study are summarized in 

Appendix G.2. Although several of the samples exhibited a high oxygen demand, no manipulation of the 

samples was performed, including aeration. None of the sediment samples resulted in decreased dissolved 

oxygen levels of the test solutions (below 40% of saturation). Several of the samples also acidified the 

FETAX Solution which normally ranges from pH 8.0 to approximately 6.5. However, the decline in pH was 

not significant enough to affect the outcome of these tests. 

Results from these studies indicated that only exposure to the Lower and OBDA Ponds sediments induced 

a statistically significant increase in the rate of Xenopos larvae mortality. In addition, only exposure to the 

OBDA Pond sediments induced a statistically significant increase in the rate of embryo malformation. 

Although soils contaminated with organochlorine pesticides are known to exhibit a fairly strong potential for 

inducing embryonic deformities in Xenopus, (the Stover Group, 1995) these studies have been conducted 

with aqueous extracts of the soil samples rather than using the whole sediment methods employed in this 

study. Thus, differences in the study design may account for the relatively minor adverse effects noted in 

this study, especially since many of the sediments were relatively high in organic content, thus, reducing 

the bioavailable fraction of non-polar toxicants. The results of these studies indicate that, with the exception 

of the OBDA and Lower Ponds, frog embryos were not adversely impacted by contaminants associated with 

sediments collected from the Area A Downstream and OBDA waterbodies. 

Sediment Triad 

Macroinvertebrate community data, the results of sediment toxicity tests, and the results of sediment 

chemical analyses performed on samples collected concurrently in April, 1995 were integrated to evaluate 

potential impacts of activities at NSB-NLON on the aquatic system of the Area A Downstream Watercourses. 

The method of integrating these three types of data is referred to as the Sediment Triad Approach. The 
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r? three major categories of information integrated in the triad (e.g., chemical data, the results of toxicity tests, 

and macroinvertebrate community metrics) are each assigned a rank. The ranks assigned to each category 

are then summed for a given station. The total rank assigned to each station is then ordered from high to 

low and the stations are compared. A low rank implies lesser impacts while higher ranks suggest that a site 

is relatively impacted. The method used to assign ranks is described in Section 3.4. 

As summarized in Table 9-43, the ranks assigned to the reference locations in Fishtown Brook were the 

lowest of the 6 stream locations sampled in April, 1995. Streams 3 and 4, the outlet and inlet streams for 

the Upper Pond, received intermediate ranks; ranks for these two stream were approximately twice as high 

as those calculated for the reference sites. Streams 1 and 2, outlet streams for the OBDA and Lower Ponds, 

respectively, received ranks approximately 4 times higher than the Fishtown Brook locations (Table 9-43). 

The OBDA Pond received the lowest rank of the 5 ponds sampled in April,1995 while the Lower Pond 

received the highest (Table 943). The ranks assigned to the two reference ponds, Niantic and Pequot 

Woods, were 2 to 4 times greater than those assigned to OBDA Pond. 

-- 2- 

As described above and in Section 3.4, the ranking pattern observed in the ponds and streams sampled in 

1995 is a result of ranks assigned to all three major components of the triad. The method chosen to 

calculate ranks serves to “balance” the amount of information associated with each of these components. 

The number of chemical analyses performed on these samples resulted in many individual “pieces” of 

information being associated with the chemical component of the triad as compared to the amount of 

information associated with the toxicity and macroinvertebrate components of the triad. In addition, as noted 

in Section 3.4, the ranks assigned to the chemicals detected in each waterbody were based on bulk 

sediment chemistry rather than the biologically available fraction of organic contaminants. Many more 

organic contaminants were detected in Pequot Woods Pond as compared to samples collected from the 

Area A Downstream and OBDA ponds. As a result, this location received the highest chemical ranking of 

all the ponds included in this study (i.e., rank = 100). Fewer organic contaminants were detected in the 

sample collected from the OBDA Pond than were detected in samples collected from the other 4 ponds. 

Consequently, this pond received a rank of 1.0 for the chemical component of the triad (Table 9-43). As 

a result, the overall rank assigned to OBDA Pond was the lowest overall rank assigned to the 4 ponds, 

suggesting that this pond is less adversely impacted than the Pequot Woods Pond. However, although 

fewer organic chemicals were detected in OBDA Pond, comparisons of the concentration of organic 

chemicals present in the OBDA Pond sediments to benchmark values indicate that these sediments will 

adversely impact aquatic biota (see Section 9.7.5.1, Aquatic Biota); these benchmark values are based on 

site-specific, biologically available organic chemicals. If the ranks assigned to organic contaminants had 
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been based on the biological availability of non-polar organics, rather than on bulk chemistry, it is likely that 

the ranks assigned to OBDA and Pequot Woods Ponds may have been reversed. 

9.7.5.2 Terrestrial Receptors 

Terrestrial Veoetation 

As discussed in Section 3.4.2.3, potential risks to terrestrial vegetation were determined by comparing 

concentrations of chemicals to conservative, phytotoxic benchmarks. The benchmark values listed in Will 

and Suter (1994) are conservative and do not consider site-specific soil characteristics which may affect 

bioavailability of contaminants (and their potential toxicity) to plants (Section 3.4.2.3). Maximum and average 

chemical concentrations detected in surface soil samples (0 - 2') collected from the Area A Downstream and 

OBDA were compared to these phytotoxic benchmark values and HQs were determined. Chemicals 

detected at the Area A Downstream Watercourses and OBDA were considered to represent a risk to 

terrestrial vegetation lf the HQs exceeded 1 .O. 

Comparison of surface soil (O-2’) contaminant levels to phytotoxic benchmarks determined that no chemicals 

were present in concentrations that resulted in HQ values greater than 1 .O (see Appendix 1.5). These results 

suggest that terrestrial vegetation in the Area A Downstream and OBDA is not being adversely impacted by 

surface soil chemicals. 

Soil Invertebrates 

Conservative benchmark values protective of earthworms were used to identify potential risks to soil 

invertebrates inhabiting the Area A Downstream Watercourses and OBDA. The maximum and average 

concentrations of inorganic chemicals detected in surface soil (0 - 2’) samples collected from this slte were 

compared to concentrations of constituents present in NSB-NLON background samples. Inorganic 

chemicals present in concentrations greater than NSB-NLON background values and all organic chemicals 

were then compared to benchmark values developed for earthworms (see Section 3.4.2.3) and HQs were 

determined (see Appendix 1.5). Chemicals detected at the Area A Downstream Watercourses and OBDA 

were considered to represent a risk to terrestrial invertebrates if the HQs exceeded 1 .O. The results of these 

comparisons demonstrated that none of the chemicals detected in surface soils were present in 

concentrations in excess of these benchmark values. These results indicate that surface soil contaminants 

in the Area A Downstream and OBDA do not represent a risk to soil invertebrates. However, although soil 

invertebrates are unlikely to be adversely impacted by contaminants present in surface soils, these 

-4 

4 
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organisms may serve to bioconcentrate these contaminants, making them available to organisms higher in 

the food chain. 

Qualitative Soil Invertebrate Survey 

A variety of soil invertebrates was observed during a survey conducted in support of the Focused Feasibility 

Study in the Area A Downstream Watercourses and OBDA. As previously discussed, shovels were used to 

collect soil samples from various locations and the presence/absence and the type of soil invertebrates 

observed in the sample was noted. No samples were collected from unimpacted reference areas. 

Organisms observed included earthworms, slugs, isopods, springtails, centipedes, ants, and many beetle 

larvae. Results of biological surveys indicated that soil invertebrates appear to be abundant throughout Area 

A Downstream and OBDA, except in locations where they are not supported by the soil type. In general, 

the few locations that did not support soil invertebrates had tight clayey soils (sample locations 2DSSl and 

MCLL2). In addition to soils containing a high percentage of clay, the absence of soil organisms was also 

attributed to the presence of wet organic soils containing a large amount of leaf material at MCLL8 and a 

very thin layer of organic top soil (approximately 2 inches) overlying glacial till at location 2DSS18. 

r‘ 
While these observations are consistent with the results of the soil screening process (e.g., surface soil 

contaminants are not adversely impacting Area A Downstream and OBDA soil invertebrates), a quantitative 

study that included samples collected from unimpacted locations, would have made a greater contribution 

to confirming that soil contaminants are not adversely impacting soil invertebrates than do.the results of this 

qualitative effort. 

In Situ Earthworm Bioassays 

In situ earthworm bioassays were also performed in Downstream Area A and OBDA as part of the Focused 

Feasibility Study to provide insights into the potential stress on soil invertebrates from exposure to DDTR. 

Results are summarized in Table 9-44. Percent survival was calculated as the percent of earthworms 

remaining alive after 28 days, including those exhibiting effects. Percent total effects (?h effects) was 

calculated as the percent exhibiting sub-lethal and lethal effects. Missing worms were presumed to be dead. 

In a few cases, worms may have escaped but there was no method to evaluate whether worms had escaped 

or died and decomposed. Percent survival ranged from 10 to 100 percent for the Area A Downstream and 

OBDA samples and percent effects ranged from 0 to 100 percent. Survival at reference location IIR-I was 

100 percent and total effects was 0 percent. Reference location IIR-2 was under water on the 28th day of 

the bioassay (see discussion below). 
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The results summarized in Table 9-44 indicate that, contrary to the results of the soil screening process and 

the qualitative soil invertebrate survey, soil invertebrates exposed to soil in various locations in the Area A 

Downstream Area and OBDA are adversely impacted. Approximately 50% of the sample locations tested 

had survival rates of c 70%. However, the cause of these adverse results is not known. Although DDT - 

concentrations were recorded at 7 of the 18 locations tested, no linear, concentration/response trend was 

observed. For instance, the survival rate of test organisms exposed to 1.8, 35.1, and 1664 mg DDT/kg was 

the same (50% survival). 

In general, the 28 days that the bioassay chambers were in the ground were particularly wet. Some 

locations that were dry in the beginning of October 1993 were underwater by November, including reference 

location IIR-2. However, the actual impact that flooding had on the test results is unclear. Two of the 5 

stations flooded during in situ testing were Stations MCLLl and 2DSS4. The percent survival observed at 

these locations was 50 and 90%, respectively. The lower survival observed at Station MCLLl may have been 

the result of flooding or could be attributed to the elevated concentrations of DDT measured at this location 

(1664 mg DDT/kg). DDT concentrations were not recorded at Station 2DSS4. Station MCLL3 was also 

flooded but no results were reported. Although Stations MCLL2 and 2DSll a were also flooded, the results 

reported in Table 9-44 represent the results of follow-up studies conducted in the laboratory. 

In summary, the results of the in situ bioassays suggest that, contrary to the results of the conservative soil 

screening process and the qualitative soil invertebrate survey, some soils (approximately 50% of those 

tested) in Area A Downstream Watercourses and OBDA apparently have an adverse impact on soil 

invertebrates. However, the cause for this adverse response is unknown. 

” .- 

Terrestrial Vertebrates 

Potential risks to terrestrial ecological receptors coming in contact with chemicals detected at the Area A 

Downstream Watercourses and OBDA were assessed by examining risks to the mallard, raccoon, short- 

tailed shrew and barred owl. All calculations performed for these representative animals are contained in 

Appendix 1.5. 

As discussed in Section 3.5.3, risks to terrestrial receptors are expressed in terms of HIS, which are the sum 

of chemical-specific HQs. Tables 945 through 9-58 contain the HI values calculated for each receptor 

exposed to the maximum and average chemical concentrations detected in surface water, sediment, and 

soil samples collected from the Area A Downstream Watercourses and OBDA. 
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- It was assumed that raccoons and mallards would come in contact with chemicals through the incidental 

ingestion of sediments while foraging for food. It was assumed that mallards also fed on benthic 

invertebrates (oligochaetes) and drank water from the three Area A Downstream and OBDA ponds. It was 

also assumed that the Area A Downstream and OBDA ponds and streams served as a source of drinking 

water for the raccoon but this receptor was assumed to feed on amphibians (frogs) present in this area. 

As noted in Section 9.7.1, frogs were collected and analyzed during the Phase I RI. Concentrations of 

contaminants present in the tissue of frogs collected from the Upper Pond were assumed to be 

representative of tissue contaminant concentrations of frogs found throughout the Area A Downstream 

Watercourses and OBDA. This single set of tissue concentrations (see Appendix G.2 and 1.5) was used to 

evaluate the potential risks to raccoons resulting from the consumption of prey taken from the Area A 

Downstream Watercourses and OBDA. Risks to the mallard and raccoon were evaluated to reflect potential 

differences in risk associated wlth contaminants present in surface water and sediments collected from the 

various Area A Downstream and OBDA waterbodies. 

-- 

A somewhat different approach was used to evaluate potential risks to the short-tailed shrew and barred owl. 

This approach reflects the fact that as terrestrial receptors, it was assumed that they are primarily impacted 

by incidental ingestion of soil and ingestion of prey exposed to soil contaminants. Surface soil exposure 

point concentrations were based on concentrations of contaminants detected in soils collected from the 

entire Area A Downstream and OBDA. While contaminated drinking water also contributes to risk, its 

contribution was relatively minor, comprising between 0.0 - 0.4% of the total risk for these receptors (see 

Tables 9-45 through 9-58). 

The HI calculated for the short-tailed shrew based on chronic exposure to the maximum concentration of 

contaminants present in Area A Downstream and OBDA surface soil and surface water equaled 1.6E +3. 

This value indicates that this species was potentially at risk (see Table 9-45). Three pesticides (4,4’-DDT, 

4,4’-DDD, and heptachlor epoxide) contributed most significantly to this receptor’s potential risk. Ingestion 

of contaminated prey (24.7%) and incidental ingestion of soil (75.2%) were the primary means by which this 

receptor came into contact with these contaminants. 

When it was assumed that this organism was chronically exposed to the average concentration of chemicals 

detected in the Area A Downstream and OBDA surface soils, the resulting HI of 3.8 E+2 for this receptor 

(Table 9-46) was somewhat lower but still indicated that this organism was potentially at risk. 4,4’-DDT, 

heptachlor epoxide, and 4,4’-DDD were still the chemicals that made the greatest contribution to this 

receptor’s potential risk with respective HQ of 1.8E + 2, 1.7E +2, and 3.1 E + 1 Fable 9-46). 
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HIS based on acute benchmark values were also calculated for the short-tailed shrew (Appendix 1.5). Using 

maximum concentrations, only 4,4’-DDT had an acute HI greater than 1. This suggests that the short-tailed 

shrew is potentially at risk for acute exposure to 4,4’-DDT In soil in Area A Downstream and OBDA. The 

acute HI is less that 1 for 4,4’-DDT when the average concentration is used, indicating that shrews may not 

be at risk for acute exposures to average values of soil contaminants in this area. 

When the maximum concentration of chemicals measured in the Area A Downstream Watercourses and 

OBDA surface soils were compared to chronic benchmark values developed for the barred owl, a HI value 

of 7.3E+4 was calculated (Table 945). For this predator, 4,4’-DDT was the primary contributor to risk, 

contributing 84.1% to the HI value, followed by 4,4-DDD with 14.4%, and 4,4’-DDE with 1.5%. The maximum 

concentration of all other contaminants detected in surface soils collected from this location accounted for 

essentially none of the total risk (Table 9-45). The food pathway (i.e., ingestion of shrews) accounted for 

72.2% of the total exposure of the barred owl to contaminants detected in Area A Downstream Watercourses 

and OBDA surface soils. 

While the average surface soil chemical concentrations resulted in a lower HI of 1 .l E+4 for the barred owl 

(Table g-46) these results still indicate that chronic exposure to the average concentrations of chemicals 

detected in surface soils collected from the Downstream Watercourses and OBDA represents a potential risk 

to these predators. 

HIS calculated using acute benchmark values for the barred owl were less than one (Appendix 1.5) whether 

average or maximum concentrations were used. This indicates that the barred owl is probably not at risk 

for acute exposure to soil in Area A Downstream and OBDA. 

Earthworm Bioaccumulation 

As indicated above, the consumption of prey represents a major exposure pathway for these two receptors. 

As described in Section 3.4, conservative assumptions were used to calculate total dose received by these 

organisms. These calculations included conservative models that predicted site-specific tissue 

concentrations of contaminants based on the concentrations of contaminants present in soil. These 

predicted values were then used to evaluate potential risks to terrestrial receptors resulting from the 

ingestion of food. These conservative models predicted that earthworms present in Area A Downstream 

Watercourses and OBDA soils would bioaccumulate organic contaminants such as DDT. Analyses of 

earthworm and soil invertebrates collected from the Area A Downstream Watercourses and OBDA confirmed 

that these organisms did accumulate DDTR. 
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Table 9-44 summarizes the results of DDTR analysis of native soil invertebrates. Earthworms were sampled 

from the vicinity of stations 2DSS5 and MCLU. Since native earthworms were not abundant throughout 

Downstream Area A and OBDA, other soil invertebrates were collected from the vicinity of sampling stations 

2DSS7, 2DSSl6, and soil sample 3SD4A. 

Concentrations of DDTR were higher in earthworms than in other soil invertebrates. Earthworms contained 

2.68 and 2.61 mg/kg (wet weight) of DDTR at stations 2DSS5 and MCLU, respectively. DDTR concentrations 

in other soil invertebrates ranged from below a detection limit of 0.005 mg/kg to 0.0058 mg/kg (wet weight). 

Comparison of soil DDTR concentrations with native invertebrate DDTR concentrations on Table 9-44 

indicated that earthworms bioaccumulate DDTR to higher concentrations than do other soil invertebrates. 

Soil-to-earthworm bioaccumulation factors (BAF) calculated on a dry weight to dry weight basis (assuming 

an 80% moisture content for earthworms and using analytical laboratory results) were 0.008 at station MCLU 

and 2.0 at 2DSS5. In comparison, literature soil-to-earthworm BAF values have been reported ranging from 

0.1 to 14.2 (Thompson, 1973). In another field study in an area where soil DDTR concentrations ranged up 

to 1000 mg/kg, soil-to-earthworm BAFs of 0.1 to 0.35 were reported (Menzie et al., 1992). 

Earthworm samples from 5 in situ bioassay stations were also analyzed for DDTR. These samples were 

selected to represent a range of DDTR concentrations in soil (0.175 mg/kg to 35.1 mg/kg) and a range of 

observed effects in earthworms (40 to 100 percent survival and 0 to 100 percent total effects). Earthworm 

samples selected for DDTR analysis were from stations 2DSSI, 2DSSII, 2DSS13, 2DSS16, and sediment 

sample 3SD4A. Results of soil screening and analysis and introduced earthworm analysis for DDTR are 

summarized on Table 9-44. The table also compares DDTR soil screening and analytical results wlth the 

results of the in situ bioassays and analysis of introduced earthworms and native soil invertebrates for DDTR. 

The DDTR concentrations in introduced earthworms ranged from not detected to 1.07 mg/kg (wet weight). 

Soil-to-earthworm bioaccumulation factors (BAF) calculated on a dry weight to dry weight basis (assuming 

an 80% moisture content for earthworms and using analytical laboratory data) ranged from 0.003 to 1. In 

comparison, literature soil-to-earthworm BAF values have been reported ranging from 0.1 to 14.2 

(Thompson, 1973). In another field study in an area where soil DDTR concentrations ranged up to 

1000 mg/kg, soil-to-earthworm BAFs of 0.1 to 0.35 were reported (Menzie et al., 1992). 

Upper Pond 

&=- 
An HI of 1.3E+4 was calculated for the mallard when chronic exposures to the maximum concentrations 

of chemicals in surface water and sediment were considered. These results indicate that this species is 
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potentially at risk (Table 9-45). The pesticides 4,4’-DDD with an HQ of 1.2E+4, 4,4’-DDE with an HQ of 

7.lE+2, and 4,4’-DDT with an HQ of 2.5E+2 contributed most significantly to this receptor’s potential risk. 

Ingestion of contaminated prey contributed the majority of the risk (90.9%; Table 9-45). 

Using average concentrations of Upper Pond sediment and surface water chemicals to determine the 

chronic HI for the mallard resulted in slightly lower risks (HI of 8.lE+3; Table 9-46). The pesticides 4,4’-DDD 

(HQ of 7.7E+3), 4,4’-DDE (HQ of 3.2E+2), and 4,4’-DDT (HQ of 1.2E+2) remained the most significant 

contributors to risk for this receptor. Additionally, ingestion of contaminated prey remained the predominant 

exposure pathway for these chemicals (90.9%; Table 946). 

HIS calculated using acute benchmark values for mallards were less than one when both average and 

maximum concentrations for Upper Pond were used (Appendix 1.5). This suggests that mallards are not at 

risk for short-term exposures on this pond. 

The results for chronic exposure indicate that the consumption of prey (oligochaetes) represents a major 

exposure pathway for the mallard. As described in Section 3.4.4.2, conservative assumptions were used 

to calculate total dose received by this receptor. These calculations included conservative models that 

predicted site-specific oligochaete tissue concentrations of chemicals based on the concentrations of 

chemicals present in sediments. These predicted values were then used to evaluate potential risks to the 

mallard resulting from the ingestion of food. These conservative models predicted that oligochaetes present 

in the Upper Pond would bioaccumulate organic chemicals such as DDT. Analyses of earthworms exposed 

to sediments from Upper, OBDA and Lower Ponds confirmed that these organisms did accumulate DDTR. 

Results of analyses of three earthworm samples collected following the completion of the laboratory 

sediment bioassays are summarized in Table 944. DDTR concentrations in these earthworms ranged from 

0.498 to 24.2 mg/kg (wet weight). Sediment-to-earthworm bioaccumulation factors (BAF) calculated on a 

dry weight to dry weight basis (assuming an 80% moisture content for earthworms and using analytical 

laboratory data) were 0.2, 3, and 3,900. Except for the BAF value of 3,900, these results are similar to 

soil-to-earthworm BAFs (i.e., 0.004 to 2) calculated for native earthworms and earthworms exposed to site 

soils for 28 days during in situ bioassays. 

When the maximum concentration of chemicals detected in surface water and sediment samples collected 

from Upper Pond were compared to chronic benchmark values protective of the raccoon, a HI value of 

6.6E+l was calculated. These results indicate that this species was potentially at risk (Table 945). 

Antimony (HQ of 4.5E+l), aluminum (HQ of 1.2E+ l), and 4,4’-DDD (HQ of 2.4E+O) contributed most 

significantly to this receptor’s potential risk. Ingestion of contaminated prey (frogs) represented this 
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receptor’s primary means of exposure (70.1%; Table 9-45) to site contaminants. As noted in Section 

9.7.5.2.3, the concentration of chemicals measured in frogs collected in 1991 from the Area A Downstream 

and OBDA was used to provide an indication of potential risks associated with the consumption of prey. 

Although these samples were collected from the Area A Downstream and OBDA, they do not specifically 

reflect risks associated with the consumption of prey (frogs) from the Upper Pond. These results indicate 

that risks specifically associated with direct exposure to contaminants present in Upper Pond surface water 

and sediments (i.e., exposure through incidental consumption of sediments and drinking water) make limited 

contributions to this receptor’s total risk. 

Using average concentrations of sediment and surface water chemicals to determine the chronic HI for this 

receptor resulted in somewhat lower risks (HI of 6.1 E+O; Table 9-46). The average concentration of 

antimony (HQ of 4.5E+l), aluminum (HQ of l.OE+ l), and 4,4’-DDD (HQ of 1.5E+O) remained the primary 

chemicals that presented a potential risk to the raccoon (Table 946). 

Acute HIS for both average and maximum concentrations were less than one for raccoons on Upper Pond 

(Appendix 1.5). This suggests that raccoons are not at risk for short-term exposures on this pond. 

OBDA Pond 

An HI of 4.6E+4 was calculated for the mallard when the maximum concentrations of chemicals in OBDA 

Pond surface water and sediment samples were considered for chronic exposure. These results indicate 

that this species is potentially at risk (Table 9-47). The pesticides 4,4’-DDE (HQ of 4.4E+4), 4,4’-DDT (HQ 

of 2.2E+3), and the dioxin 1,2,3,4,6,7,8-HPCDD (HQ of 4.OE+ 1) contributed most significantly to this 

receptor’s potential risk. Ingestion of contaminated prey represented the primary means of exposure to 

contaminants resulting in a risk to the mallard (93.0%; Table 9-47). 

Using average concentrations of sediment and surface water chemicals to determine the chronic HI for the 

mallard resulted in lower risks (HI of 7.OE + 3; Table 948). The pesticides 4,4’-DDE (HQ of 6.6E +3), 4,4’-DDT 

(HQ of 3.6E+2), 1,2,3,4,6,7,8-HPCDD (HQ of 1.9E +O). and OCDD (HQ of 1.8E+ 1) were the primary 

chemicals that presented a potential risk to this receptor (Table 9-48). 

When acute toxicity to the mallard was estimated (Appendix l.5), the maximum concentration of 4,4’-DDE 

measured at OBDA Pond resulted in a HI of 1.72. This indicates a potential acute exposure risk for foraging 

mallards. The average 4,4’-DDE concentration, and maximum values for all other chemicals, resulted in HIS 

less than one. This suggests that only the highest concentrations of 4,4,-DDE represent a potential acute 

risk for mallards. 

D-01-95-10 9-61 CT0 129 



Revision 1 
March 1997 

When the maximum concentration of chemicals detected in surface water and sediment samples collected 

from the OBDA Pond were compared to chronic benchmark values protective of the raccoon, a HI value 

of 1.6E+2 was calculated. These results indicate that this species was potentially at risk (Table 9-47). 

OCDD (HQ of 9.3E+ l), antimony (HQ of 4.5E+ 1), and 1,2,3,4,6,7,8-HPCDD (HQ of 8.6E+O) contributed 

most significantly to this receptor’s potential risk. Incidental ingestion of sediment represented this 

receptor’s primary means of exposure (71.2%; Table 9-47) to site chemicals. 

Using average concentrations of sediment and surface water chemicals to determine the chronic HI for the 

raccoon resulted in somewhat lower risks (HI of 1 .l E+2; Table 947). The average concentration of OCDD 

(HQ of 5.2E+ 1), antimony (HQ of 4.5E+l), and 1,2,3,4,6,7,8-HPCDD (HQ of 5.5E+O) were the only 

chemicals that presented a potential risk to this receptor (Table 9-47). 

HIS calculated with acute benchmark values for raccoons were less than one for both average and maximum 

contaminant concentrations associated with OBDA Pond (Appendix 1.5). This suggests that raccoons are 

not at risk for short-term exposures on this pond. 

Lower Pond 

An HI of 1.5E +5 was calculated for the mallard when the maximum concentrations of chemicals present in 

Lower Pond surface water and sediment samples were considered for chronic exposures. These results 

indicate that this species was potentially at risk (Table 949). The pesticides 4,4’-DDD (HQ of 1.4E+5), 4,4’- 

DDT (HQ of 9.8E+3), and 4,4’-DDE (HQ of 4.OE +3) were the only chemicals to contribute significantly to 

this receptor’s potential risk. Ingestion of contaminated prey represented the primary means of exposure 

to chemicals resulting in a risk to this receptor (93.8%; Table 9-49). 

When average concentrations of sediment and surface water chemicals were used to determine the chronic 

HI for the mallard, a slight reduction in risk resulted (HI of 49E+4; Table 9-50). The pesticides 4,4’-DDD 

(HQ of 4.4E+4), 4,4’-DDT (HQ of 35E+3), and 4,4*-DDE (HQ of 1.2E+3) were the only chemicals that 

presented a potential risk to this receptor (Table 9-50). 

Acute HIS for both average and maximum concentrations were less than one for mallards on Lower Pond 

(Appendix 1.5). This suggests that mallards are not at risk for short-term exposures on this pond. 

When the maximum concentration of chemicals detected in surface water and sediment samples collected 

from the Lower Pond were compared to chronic benchmark values protective of the raccoon, a HI value 
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of 7.3E+l was calculated. These results indicate that this species was potentially at risk (Table 9-49). 

Antimony (HQ of 4.5E+l), 4,4’-DDD (HQ of 1.8E+ l), and aluminum (HQ of 4.3E+O) contributed most 

significantly to this receptor’s potential risk. Ingestion of contaminated prey represented this receptor’s 

primary means of exposure (63.6%; Table 9-49) to site contaminants. These results indicate that risks 

specifically associated with exposure to chemicals present in Lower Pond surface water and sediments (i.e., 

exposure through incidental consumption of sediments and drinking water) contribute less significantly to 

this receptor’s total risk. As noted in Section 9.7.4, the concentration of contaminants measured in frogs 

collected during the Phase I RI from the Area A Downstream and OBDA were used to provide an indication 

of potential risks associated with the consumption of prey. Although these samples were collected from the 

Area A Downstream and OBDA, they do not specifically reflect risks associated with the consumption of prey 

(frogs) from the Lower Pond. 

Using average concentrations of sediment and surface water chemicals to determine the chronic HI for this 

receptor resulted in somewhat lower risks (HI of 5.3E+ 1; Table 9-50). The average concentrations of 

antimony (HQ of 4.5E+ 1), and 4,4’-DDD (HQ of 5.8E t 0) were the only chemicals that presented a potential 

risk to this receptor; Table 9-50). 

m 
Acute exposures to both average and maximum concentrations resulted in HIS less than one for raccoons 

on Lower Pond (Appendix 1.5). This indicates that raccoons are probably not at risk for short-term 

exposures on this pond. 

Stream 1 

A hazard index of 6.2E+l was calculated for the raccoon when maximum concentrations of chemicals 

present in Stream 1 were evaluated (Table 9-51) for chronic exposures. These results indicate that this 

species was potentially at risk (Table 9-51). Antimony (HQ of 4.5E t l), aluminum (HQ of 6.6E to), and 4,4’- 

DDD (HQ = 2.lE to) contributed most significantly to this receptor’s potential risk. Ingestion of 

contaminated prey represented this receptor’s primary means of exposure (74.4%; Table 9-51) to site 

contaminants. The tissue concentrations of contaminants used to assess potential risks associated with this 

pathway were measured in frogs collected from the Upper Pond; these concentrations may over/under- 

represent the concentrations of contaminants present in amphibians inhabiting Stream 1. If it is assumed 

that these tissue concentrations are representative of those found in prey utilizing Stream 1, these results 

indicate that risks specifically associated with direct exposure to chemicals present in Stream 1 surface water 

and sediments (i.e., exposure through incidental consumption of sediments and drinking water) make 

relatively minor contributions to this receptor’s total risk. 
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Using of average concentrations of sediment and surface water chemicals to determine the chronic HI for 

this receptor resulted in somewhat lower risks (HI = 5.4E t 1; Table 9-52). The average concentration of 

antimony, aluminum, and vanadium were the only individual chemicals that presented a potential risk to this 

receptor (Table 9-52). 

HIS calculated for raccoons using acute benchmark values and both average and maximum contaminant 

concentrations were less than one at Stream 1 (Appendix 1.5). This indicates that raccoons are probably 

not at risk for short-term exposures at this stream. 

Stream 2 

When the maximum concentration of chemicals detected in surface water and sediment samples collected 

from Stream 2 were compared to chronic benchmark values protective of the raccoon, a HI value of 5.5E t 1 

was calculated. These results indicate that this species was potentially at risk (Table 9-53). Antimony (HQ 

= 4.5Et 1), vanadium (HQ = 3.6EtO), 4,4’-DDD (HQ = 2.8E+O), and lead (HQ = 1.5EtO) contributed most 

significantly to this receptor’s potential risk. Ingestion of contaminated prey (frogs) represented this 

receptor’s primary means of exposure (83.4%; Table 9-53) to site contaminants. The concentration of tissue 

contaminants used to evaluate risks associated with this pathway are based on measurements performed 

on frogs collected from the Upper Ponds. If these tissue concentrations are representative of those present 

in amphibians inhabiting Stream 2, then these results indicate that risks specifically associated with direct 

exposure to chemicals present in Stream 2 surface water and sediments (i.e., exposure through incidental 

consumption of sediments and drinking water) contributed little to this receptor’s total risk. 

Using average concentrations of sediment and surface water chemicals to determine the chronic HI for this 

receptor resulted in slightly lower risks (HI = 5.OE + 1; Table 9-54). The average concentrations of antimony 

(HQ = 4.5E+ 1) and vanadium (HQ = 2.OE+O) were the only chemicals that presented a potential risk to 

this receptor (Table 9-54). 

Acute exposures to both average and maximum concentrations resulted in HIS less than one for raccoons 

at Stream 2 (Appendix 1.5). This suggests that raccoons are not at risk for short-term exposures at this 

stream. 

Stream 3 

A hazard index of 5.6Et 1 was calculated for the raccoon when the maximum concentration of chemicals 

present in surface water and sediment samples collected from Stream 3 were compared to chronic 
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benchmark values protective of this receptor. These results suggest that this species was potentially at risk 

(Table 9-55). Antimony (HQ = 4SEt 1), aluminum (HQ = 6.lE+O), and vanadium (HQ = l.lEtO) were the 

only chemicals which contributed significantly to this receptor’s potential risk. Ingestion of contaminated 

prey represented this receptor’s primary means of exposure (83.1%; Table 9-55) to site contaminants. 

However, it should be noted that these frog samples were collected from the Upper Pond and may not be 

representative of contaminant concentrations present in amphibians inhabiting Stream 3. If it is assumed 

that these concentrations are indicative of contaminant concentrations present in prey collected from this 

area, then these results indicate that risks specifically associated with direct exposure to chemicals present 

in Stream 3 surface water and sediments (i.e., exposure through incidental consumption of sediments and 

drinking water) are relatively limited when compared to risks associated with the ingestion of prey. 

Using average concentrations of sediment and surface water chemicals to determine the chronic HI for this 

receptor resulted in somewhat lower risks (HI = 4.7Et 1; Table 9-56). The average concentration of 

antimony (HQ = 4.5E+ 1) was the only chemical that presented a potential risk to this receptor (Table 9-56). 

HIS calculating using acute benchmark values were less than one for raccoons at Stream 3 when both 

average and maximum concentrations were used (Appendix 1.5). This suggests that raccoons are not at 

risk for short-term exposures at this stream. 

Stream 4 

When the maximum concentration of chemical detected in surface water and sediment samples collected 

from Stream 4 were compared to chronic benchmark values protective of the raccoon, a HI value of 5.3E t 1 

was calculated. These results indicate that this species was potentially at risk (Table 9-57). Antimony (HQ 

= 4.5E t 1) 4,4’-DDD (HQ = 2.6EtO), and aluminum (HQ = 1.8EtO) contributed most significantly to this 

receptor’s potential risk. Ingestion of contaminated prey represented this receptor’s primary means of 

exposure (86.8%; Table 9-57) to site contaminants. The tissue concentrations of contaminants used to 

assess potential risks associated with this pathway were measured in frogs collected from the Upper Pond; 

these concentrations may over/under represent the concentrations of contaminants present in amphibians 

inhabiting Stream 4. If it assumed that these concentrations are representative of those found in prey 

inhabiting this area, then these results indicate that risks specifically associated with direct exposure to 

chemicals present in Stream 4 surface water and sediments (i.e., exposure through incidental consumption 

of sediments and drinking water) make limited contributions to this receptor’s total risk. 

Using average concentrations of sediment and surface water chemicals to determine the chronic HI for this 

receptor resulted in slightly lower risks (HI = 5.1 Et 1; Table 9-38). The average concentrations of antimony 
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HQ = 4.5E+l), aluminum (HQ = 15E+O), and 4,4’-DDD (HQ = 1.2E+O) were the only chemicals that 

presented a potential risk to this receptor (Table 9-58). 

HIS calculating using acute benchmark values were less than one for raccoons at Stream 4 when both 

average and maximum concentrations were used (Appendix 1.5). This suggests that raccoons are not at 

risk for short-term exposures at this stream. 

9.7.5.3 Uncertainties 

As discussed in Section 3.4, the following conservative assumptions were.maintained in performing this 

ecological risk assessment: 

l the site use factor was assumed to equal 100% (i.e., the organisms were assumed to live and 

forage exclusively within the boundaries of this site), 

0 minimum body weights were used to calculate receptor dose 

l maximum ingestion rates were used to calculate receptor dose 

0 contaminants were assumed to be 100% biologically available 

0 the most sensitive life stage was assumed to be exposed to site contaminants 

a it was assumed that only contaminated prey were consumed. 

By adopting these conservative assumptions, the final risk estimates are deliberately conservative and are 

likely to overestimate the actual risk associated with contaminants detected at the Area A Downstream 

.Watercourses and OBDA. This approach was taken so it may be concluded with confidence that certain 

chemicals detected at this site are unlikely to represent an ecological risk. While this process serves to 

significantly reduce the uncertainty associated with eliminating certain chemicals from further consideration, 

uncertainty is associated with concluding that exposure to the remaining chemicals are adversely impacting 

ecological receptors. An analysis of the uncertainty associated with the risk assessment process is 

important in that it identifies, and, to the extent possible, quantifies the uncertainty associated the entire 

process (problem formulation, data analysis and risk characterization). The uncertainty introduced into the 

risk assessment process stems from three sources: 1) imperfect knowledge of things that should be known, 

2) systematic errors (e.g., computational, data, or analytical transformation errors), and 3) nonsystematic 

errors (i.e., random or stochastic errors) and variability in the system being assessed (Solomon et. al, 1998). 

A detailed discussion of uncertainties associated with the assessment process is contained in Section 3.4. 

This section focuses on uncertainties and assumptions that should be considered when interpreting the 

results of the ecological risk assessment performed at the Area A Downstream Watercourses and OBDA. 
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As previously discussed, it was assumed that the home range of all of these receptors overlapped 100 % 

with the area occupied by the Area A Downstream Watercourses and OBDA. The portion of the Area A 

Downstream Watercourses and OBDA representing desirable ecological habitat for these receptors (i.e., the 

undeveloped, wooded area) is approximately 7.6 hectares (ha). For the shrew, assuming that its home 

range overlaps that of this wooded area is therefore appropriate; this small mammal has a home range of 

approximately 0.1 - 0.22 ha. However, as indicated above, it was also assumed that this receptor exclusively 

consumed contaminated prey. It is much more likely that the shrew would feed on contaminated and 

uncontaminated prey, which would reduce its exposure to site contaminants. This assumption therefore 

results in an overestimation of risk for this receptor. 

The barred owl has a home range of 86.1 - 369 ha. The Area A Downstream Watercourses and OBDA 

therefore represents approximately 8.8% of a barred owl’s home range, based on the smaller home range 

(86.1 ha) reported for this species. When the HIS calculated using the maximum and average concentration 

of contaminants detected at this site are adjusted to account for the difference between the number of 

wooded hectares in the Area A Downstream Watercourses and OBDA and the home range of this species, 

the resulting HIS are approximately one order of magnitude lower (i.e., 6.42E+3 and 9.68E+2, respectively) 

than those previously discussed. While these results suggest that the original set of HI calculations for this 

species are overly conservative, the revised values still indicate that individual barred owls that come in 

contact with Area A Downstream Watercourses and OBDA contaminants are potentially at risk. 

It was also assumed that the raccoon foraged on amphibians found throughout the Area A Downstream 

Watercourses and OBDA but only came in contact with contaminated drinking water and sediments present 

in a single water body (e.g., contaminants present in surface water and sediments collected from Stream 

1). The calculations summarized in Section 9.7.5.2 demonstrated that risks to these receptors were primarily 

the result of ingestion of contaminated prey; contaminants detected in the surface water and sediments 

made only minor contributions to this receptor’s risk. When the HIS calculated for the raccoon are adjusted 

to account for the size of the Area A Downstream Watercourses and OBDA in relation to this receptor’s 

home range (39 ha), the following HI values are generated: 

0 Upper Pond - HI based on maximum concentrations = 1.29E+ 1; HI based on average 

concentrations = 1 .19E + 1 

0 OBDA Pond - HI based on maximum concentrations = 3.12E+l ; HI based on average 

concentrations = 2.15E t 1 
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Lower Pond - HI based on maximum concentrations = 1.42E+ 1 ; HI based on average 

concentrations = 1.06E + 1 

Stream 1 - HI based on maximum concentrations = 1.21 E+ 1; HI based on average 

concentrations = 1.512E + 1 

Stream 2 - HI based on maximum concentrations 

concentrations = 9.75E f 0 

Stream 3 - HI based on maximum concentrations 

concentrations = 9.17E t 0 

Stream 4 - HI based on maximum concentrations 

concentrations = 9.95E t 0 

1 .o7E t I; HI based on average 

1.09E t 1; HI based on average 

= 1.03E t I; HI based on average 

These results indicate that risks to raccoons are less than those reflected in the original set of HI 

calculations. However, these calculations suggest that even when the raccoon’s home range is factored 

into these calculations, this receptor is potentially at risk as a result of consuming contaminated prey. 

As was the case for the other receptors examined, consumption of contaminated prey represented the 

primary means by which the mallard was exposed to contaminants associated with the ponds in the Area 

A Downstream Watercourses and OBDA. The consumption of water and incidental ingestion of sediments 

contributed little to the risk of any of these avian receptors. It was assumed that foraging by the mallard 

was restricted to the Area A Downstream Watercourses and OBDA. However, the home range of this 

receptor (540 ha) exceeds the area encompassed by this site (i.e., 7.6 ha). Therefore, the Area A 

Downstream Watercourses and OBDA represents 1.41% of the home range of this species. When the HIS 

calculated using maximum contaminant concentrations are adjusted to account for the difference between 

the number of wooded hectares in the Area A Downstream Watercourses and OBDA and the home range 

of the mallard, the resulting HIS are approximately one order of magnitude lower: 

0 Upper Pond - HI based on maximum concentrations = 1.83Et2; HI based on average 

concentrations = 1 .I 4E t 2 

0 OBDA Pond - HI based on maximum concentrations = 6.49Et2; HI based on average 

concentrations = 9.87E t 1 
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a Lower Pond - HI based on maximum concentrations = 2.12E t3; HI based on average 

concentrations = 6.91 Et 2 

However, although lower than the original set of His, these adjusted values may still be too conservative for 

the mallard because this receptor was assumed to forage exclusively in each individual pond. These ponds 

are small (Upper Pond = 0.19 ha, OBDA Pond = 0.52 ha, and Lower Pond = 0.20 ha) and are unlikely to 

provide enough food to support this receptor. The ponds represent 0.04, 0.10, and 0.4%, respectively, of 

the mallard’s home range. Adjusting the original His calculated for the mallard to account for the differences 

in the home range of this receptor and the size of each pond results in the following values: 

0 Upper Pond - HI based on maximum concentrations = 4.68E+O; HI based on average 

concentrations = 2.92E t 0 

0 OBDA Pond - HI based on maximum concentrations = 4.45E t 1; HI based on average 

concentrations = 6.77E t 0 

0 Lower Pond - Hi based on maximum concentrations = 5.63E+ I; HI based on average 

concentrations = 1.84E t 1 

These His indicated that, based in the assumptions regarding home range, the original set of HI calculations 

for the mallard were overly conservative. Although these less conservative assumptions with respect to 

home range produce HIS in excess of one, these HIS are still conservative in that it is assumed that only 

contaminated prey are consumed. 

Uncertainty is also associated with characterizing the toxicity of contaminants detected at this site. Of the 

contaminants detected at this site, DDTR contributed significantly to the risk of all terrestrial vertebrate 

receptors. DDTR manifests its toxic effect by affecting the nervous system and as a hepatotoxin. It’s affect 

on avian reproduction (i.e., egg shell thinning) is also well known. As summarized in Appendix H, long-term 

dietary exposure to 2.8 to 3.0 mg/kg (wet weight) results in adverse reproductive effects in mallards, screech 

owls, and black ducks. When compared to other contaminants, the wildlife toxicity database for DDTR is 

relatively robust, However, no DDTR endpoint was identified for either the short-tailed shrew or the 

raccoon. Instead, the NOAEL generated as part of a chronic study conducted by Fitzhugh (1948) on rats 

was used to determine species-specific NOAELs for these two mammals. Fitzhugh’s study consisted of 

repeated oral doses that extended more than 90 days. Reproductive effects based on chronic exposure to 

DDT were reported. Because of the quality of this study and the integrity of the data, USEPA also used 

these data to generate DDTR mammalian wildlife water quality criteria for the Great Lakes (USEPA, 1995a). 
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As noted in Section 3.4, Uncertainty Factors (UFs) developed by California EPA (CalEPA, 1996) were used 

to deriie reproductive-based NOAELs for the short-tailed shrew and raccoon from these data. UFs are 

designed to account for the uncertainty associated with extrapolating from toxicity data experimentally 

obtained from one species in order to estimate the potential impact of a contaminant on another species. 

To generate a NOAEL for both the short-tailed shrew and raccoon, a UF of 2.OOE-01 was applied to the rat 

NOAEL, resulting in a final NOAEL value of 1.60E-01 mg/kg/day for both species. While designed to be 

conservative, lt is not known whether or not the resulting NOAEL over- or under-estimates the actual NOAEL 

for these two species. However, a review of available data indicates that rats are among the most sensitive 

mammalian species to DDTR (USEPA, 1993). This suggests that the DDTR NOAEL derived for the raccoon 

and the short-tailed shrew may be over-protective. 

For the mallard and barred owl, the LOAEL for the brown pelican, as reported by Anderson et. al (1975) 

served as the basis for developing species-specific NOAELs. According to USEPA (1993) this study was 

deemed most appropriate for the development of avian wildlife criteria for the Great Lakes because: “it 

represented a peer-reviewed field study that provided a chemical-specific dose-response curve for 

reproductive success”. A UF of 4.00E-02 was applied to the brown pelican LOAEL (2.8OE-03 mg/kg/day), 

resulting in a NOAEL of 1.12E-04 mg/kg/day for the mallard and barred owl. As noted by USEPA (1993), 

piscivorous (fish-eating) birds such as the brown pelican are among the avian species most severely affected 

by DDTR. Because development of wildlife criteria protective of piscivorous birds was among the goals of 

the Great Lakes Initiative, use of these data were particularly appropriate. However, neither the mallard nor 

the barred owl is piscivorous. Therefore, employing the LOAEL generated for the brown pelican probably 

results in an overly conservative NOAEL for these two species. The conservatism of this value (1 .I2 E-04 

mg/kg/day) is indicated by the LOAELs reported for mallards. LOAELs for this species ranged from 0.58 

to 2.91 mg/kg/day (USEPA, 1993). Using a UF of 2.00E-61 to convert from LOAELs to NOAELs produces 

mallard NOAELs that range from 0.116 to 0.582 mg/kg/day, significantly greater (less conservative) than 

the value used to evaluate risks to mallards. While no similar DDTR toxicity data were identified for the 

barred owl, results of a study conducted on the American kestrel (LOAEL = 0.39 mg/kg/day; Peakall et. 

al, 1973) were reported. This species, like the barred owl, feeds on small mammals, rather than fish. When 

a UF of 4.00E-02 is used to account for taxonomic differences between kestrels and owls and to convert 

-- from a LOAEL to a NOAEL, a barred owl NOAEL of 1.56E-02 mg/kg/day is generated, This value, like those 

generated for the mallard, are substantially higher (less conservative) than the brown pelican NOAEL used 

to assess ecological risks to this receptor. 

In addition to DDTR, antimony was also contributed to the potential risks calculated for the raccoon. 

Antimony is commonly employed in the manufacturing of alloys, armaments (e.g., bullets), fireworks, coating 

metals, etc., (Merck Index, 1989). As summarized in Appendix H, environmental leaching is low and 
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,i- antimony does not appear to concentrate in fish or other aquatic organisms. Studies conducted on voles, 

shrews, and rabbits collected from near a smelter also indicate that although the amount of antimony 

measured in various organs was elevated, it was low compared to the amount of antimony ingested. These 

results indicate that antimony does not appear to biomagnify in food chains (ATSDR 1992). In animals, 

antimony is similar to arsenic in its general effects and in its affinity for sulfhydryi groups in enzymes. By 

binding to sulfhydryl groups, antimony and arsenic disrupt oxidative phosphoryiation, consequently 

producing widespread impacts. Target organs include the cardiovascular system, the gastrointestinal tract, 

the kidneys, skin, nervous system, and liver (Ellenhorn and Barceloux, 1988). 

As summarized in Table 3-l 7, the endpoint (NOAEL) used to assess risks to terrestrial vertebrates associated 

with exposure to antimony were based on a study summarized in Opresko et. al (1994). This study reported 

the results of a laboratory toxicity test conducted on female mice exposed to a single concentration of 

antimony (5 mg/kg antimony potassium tartrate) administered orally in drinking water. This form of antimony 

has been used as a mordant in the textile or leather industry or as a veterinary therapeutic agent for the 

treatment of parasites (Merck Index, 1989). Because the form of antimony detected in samples collected 

from the Area A Downstream Watercourses and OBDA is not known, the degree to which the benchmark 

based on these test results accurately reflects antimony’s toxicity can not be determined. 

The study performed on female mice extended for more than a year. The results of the test therefore 

represent the effects of long term chronic exposure and are consistent with the assumption that exposure 

to site contaminants is also probably chronic. Chronic exposure to antimony resulted in a decrease in the 

median lifespan of female mice. Because only one concentration tested in the study, the resulting LOAEL 

values were converted to NOAEL values by multiplying by 0.1. No studies concerning the toxicity of 

antimony to bird species could be located. Therefore, to evaluate the potential risks of this contaminant to 

avian receptors, conversion factors were applied to the mammalian test results. The use of conversion 

factors to extrapolate from LOAELs to NOAELs and from mammalian to avian toxicity endpoints contributes 

to the uncertainty associated with the results of this risk assessment. 

,/=-. 

The ecological risk assessment determined that DDTR and a number of inorganic contaminants present in 

surface water samples collected from the Area A Downstream Watercourses and OBDA produced HQ values 

in excess of unity for aquatic biota. The benchmark values used to characterize risks to aquatic biota were 

deliberately conservative and tend to overestimate risks. For instance, ambient water quality criteria are 

based on total contaminant concentrations (measurement includes bound and dissolved contaminants) 

rather than dissolved (i.e., more biologically available) contaminant concentrations. Furthermore, the ambient 

water quality criteria for metals and other contaminants are primarily based on the results of laboratory 

toxicity tests. Metals used in these tests are typically in the form of simple salts that are added to relatively 
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clean (e.g., laboratory grade) water. Organic contaminants are also tested by adding laboratory-grade forms 

of these chemicals to clean water. Contaminants in these laboratory toxicity tests are generally more 

bioavailable than contaminants present in ambient water that typically contains significant concentrations 

of binding agents. These laboratory test conditions contribute to the conservative nature of ambient water 

quality criteria. 

,In addition to the conservative methods used to generate water quality criteria, the concentrations of two 

inorganic chemicals measured in surface water samples indicate that the chronic ambient water quality 

criteria may be too conservative for some of the waterbodies in the Area A Downstream. Specifically, the 

results of the risk assessment determined that aluminum and barium represented potential contaminants of 

concern. However, the chronic benchmark value for barium was less than barium concentrations measured 

in surface water samples collected from all of the reference locations. Like barium, the benchmark value 

for aluminum was also less than that recorded in samples collected from the pond in Pequot Woods, 

suggesting that, like barium, the potential risks associated with chronic exposure to this contaminant are 

actually less than suggested by the HQ value. These results suggest that aquatic organisms inhabiting this 

area have adapted to these naturally occurring concentrations of aluminum and barium and, although both 

contaminants were detected in all of the waterbodies in the Area A Downstream in concentrations in excess 

of background, the potential risks associated with this contaminant are probably less than that indicated by 

their calculated HQ values. 

Although the use of conservative benchmark values may overstate the actual risks associated with the 

surface water in the Area A Downstream and OBDA, the results of the macroinvertebrate survey indicate that 

these organisms are being adversely impacted and are consistent with the results of the ecological risk 

assessment that indicate that aquatic biota inhabiting this area are potentially at risk as a result of exposure 

to surface water contaminants. 

Conservative benchmark values were also used to assess risks to benthic macroinvertebrates exposed to 

contaminated sediments. Contaminants resulting in the highest HQ values included 4,4’-DDT, DDTR, and 

several other pesticides. The methods used to characterize ecological risks for benthic organisms were 

those reviewed and approved by USEPA’s Science Advisory Board for establishing sediment quality criteria 

for nonpolar organic chemicals (Equilibrium Partitioning; USEPA, 1993). This method depends on the 

sediment organic content, the chronic ambient water quality criierion for DDTR, and K,,s. Kocs were 

calculated from Kows for DDE, DDD, and DDT using the regression equation listed in Section 3.4. Therefore, 

the reliability of the site-specific benchmark value for an organic contaminant depends directly on the 

reliability of the Kows for these contaminants. Measured Kows for most organic chemicals reported in the 

literature are highly variable - a range of two orders of magnitude is not unusual (USEPA, 1993). 
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Investigations by USEPA have determined that newer methodologies for measuring K,, (i.e., the generator 

column and the slow stirring methods) appear to produce reproducible, accurate results, whereas values 

generated using older methods of measurement were highly variable. The Kows used to calculate the site- 

specific sediment benchmark values were those reported in Table 3-2 of this report and compiled by USEPA 

in Appendix IX to 40 CFR Part 264, September, 1992. Uncertainty associated with these values would be 

reduced if it could be determined whether or not the generator column or slow stirring methods were used 

to generate the G,,,s used in these calculations. Alternatively, K,, values generated by the USEPA Research 

Laboratory in Athens, GA and summarized in an unpublished USEPA internal report (USEPA, 1995b) might 

be used to perform these calculations and reduce the uncertainty associated with these calculations. 

In addition to the Kow, the site-specific organic sediment benchmark values also depend on the reliability 

of the ambient water quality criterion. The Federal and State of Connecticut chronic ambient water quality 

criteria (CAWQC) for DDTR are the same (0.001 pg/L) and were generated using aquatic toxicity data 

available in 1980 (USEPA, 1980). This CAWQC was used in the calculations performed to predict site- 

specific benchmark values protective of benthic organisms. This values is protective not of aquatic biota 

but of sensitive vertebrate (i.e., the brown pelican) receptors. It is possible that this value may be too 

conservative for aquatic biota, resulting in an overestimation of the actual risks to these receptors. 

Finally, it should be noted that the Equilibrium Partitioning Method (EqP) is based on the assumption that 

pore water, sediment organic carbon, and benthic organic contaminants are in equilibrium. However, EqP 

assumptions are only approximately true; therefore, predictions based the model are inherently uncertain. 

This uncertainty reflects the inherent variability in the experimental results used to test the model and the 

fact that various phenomena have not been accounted for by the model (USEPA, 1993). For the Area A 

Downstream Watercourses and OBDA, the results of the benthic macroinvertebrate survey and the sediment 

toxicity tests serve to reduce this uncertainty. While it is possible that the EqP method may over-estimate 

the risks associated with these sediments, the data generated by these two studies are consistent with the 

predictions that sediments in these waterbodies represent a potential risk to benthic macroinvertebrates. 

While inorganic contaminants were present in excess of conservative benchmark values, no additional data 

were available to assess the biological availability of these contaminants (i.e., acid volatile sulfide 

concentrations were not measured). Without these data, it is not possible to determine whether inorganics, 

rather than organic contaminants, represent a greater potential risk to benthic macroinvertebrates. 

It should be noted that the following inorganic sediment contaminants with HQs > 1 .O also had chronic 

benchmark values less than concentrations reported for the site-specific background locations: 
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0 Upper Pond - barium, chromium, copper, cyanide, manganese, nickel, selenium, zinc 

0 Lower Ponds - cyanide, selenium 

0 OBDA Pond - barium, copper, cyanide, lead 

0 Stream 1 - copper, cyanide, lead, manganese, selenium 

l Stream 2 - copper, lead 

0 Stream 3 - cyanide 

0 Stream 4 - cyanide 

-4 

In addition, the acute benchmarks of the following inorganic contaminants with HQ > 1 .O were also less than 

the concentrations measured in sediments collected from the reference locations: 

0 Upper Pond - barium, cyanide 

0 Lower Pond - cyanide, selenium 

0 OBDA - cyanide 

0 Stream 1 - cyanide 

l Stream 2 - barium, manganese 

0 Stream 4 - cyanide 

These results suggest that the HQs reported for these inorganic contaminants are probably overly 

conservative and that risks associated with these contaminants are actually less than indicated in Section 

9.7.5.1. However, the results of the macroinvertebrate survey and the sediment toxicity tests indicate that 

the macroinvertebrate community present in the Area A Downstream Watercourses and OBDA is stressed; 

4 

., these data reduce the uncertainty associated with concluding that sediment contaminants present a potential 

risk to the macroinvettebrate community. 

The ecological risk assessment demonstrated that neither plants nor soil invertebrates were at risk as a result 

of exposure to surface soil contaminants. The results of a qualitative soil invertebrate survey lend support 

to the conclusion that soil invertebrates are not at risk. However, the results of a series of soil toxicity tests 

were inconclusive with respect to the potential adverse effects that soil contaminants may be having on 

these receptors. The results of the ecological risk assessment did predict that these receptors would 

bioaccumulate soil organic contaminants. Site-specific BAFs, derived using a formula that accounted for 

the role that the soil organic carbon content plays In determining contaminant bioavailability, were used to 

predict the uptake of organics. Use of BAFs that reflect the site-specific bioavailabiiity of organic 

contaminants reduces the uncertainty associated with predicting contaminant uptake by these invertebrates. 

The results of tissue analyses performed on both native soil invertebrates as well as the results of analyses 

performed on earthworms exposed to samples collected from the Area A Downstream Watercourses and 
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OBDA confirmed that these organisms do accumulate organic contaminants (i.e., DDTR) present in surface 

soils and that the predicted BAFs (BAF for DDT = 0.47) are within the range of BAFs calculated using the 

concentrations of DDTR measured in soil and earthworms collected from the Area A Downstream 

Watercourses and OBDA. 

9.8 COMPARISON OF SITE DATA TO CONNECTICUT STANDARDS 

Analytical data for the Area A Downstream Watercourses and OBDA were compared to Connecticut drinking 

water standards, remediation standards (CTDEP, January 1996), and Water Quality Standards (1992). Tables 

summarizing the comparison of site data to Connecticut standards are provided in Appendix F.8. These 

tables, which follow the quantitative risk assessment spreadsheets in the cited appendix, identify, on a zone- 

and media-specific basis, those chemicals detected at concentrations in excess of state criteria. Maximum 

and average chemical concentrations are presented in the summary tables. Although the maximum 

concentration of a chemical may exceed an associated state criteria, the distribution of the chemical in the 

medium is also important with respect to decision making. Therefore, the average chemical concentration 

was included to provide some information on the potential distribution of the chemical. A brief narrative of 

the findings of this qualitative analysis is provided in the remainder of this section. 

Soil and sediment samples within a specific zone were combined and evaluated as one entity. These data 

were compared to Connecticut remediation standards for direct exposure and pollutant mobility. Based on 

conversations with the state, USEPA, and Navy (October 25, 1995), an industrial and land use scenario is 

considered to be the most likely exposure scenario for the site. The following chemicals were found at 

maximum concentrations exceeding the state remediation standard for direct exposure under industrial land 

use: 

0 Dieldrin (Zones I, 2, and 3) 

0 Arsenic (Zones 1 and 3) 

l Beryllium (Zone 3 only) 

Only sediment samples were collected for Zones 4, 5, and 6. No exceedances of the industrial direct 

exposure criteria were noted for these zones. It should also be noted that, in general, direct exposure to 

sediment is expected to occur on a less frequent basis than exposure to soil. Consequently, the qualitative 

analysis performed for sediment is regarded as conservative. 

To address concerns regarding migration of chemicals from soil/sediment to groundwater, site data were 

compared to Connecticut remediation standards for pollutant mobility. The groundwater classification for 
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the Area A Downstream Watercourses and OBDA is GB, which indicates although the State recognizes that 

groundwater may not meet GA criteria at this time, the goal is to restore groundwater to GA quality. The 

list of chemicals reported at maximum concentrations in the soil and sediment samples in excess of the GB 

pollutant mobility criieria consists of: 

0 alpha-Chlordane (Zones 1 and 3) 

0 Dieldrin (Zones I, 2, and 3) 

0 gamma-Chlordane (Zones 1 and 3) 

a Heptachlor (Zones 1 and 3) 

A qualitative evaluation of the TCLP analytical results for the site soil samples (in relation to state pollutant 

mobility criteria for inorganics and PCBs) is provided in the Table 9-10. No exceedances of the Connecticut 

pollutant mobility standards were observed. 

Groundwater at the Area A Downstream Water courses and the OBDA were evaluated as one unit (i.e., 

groundwater was not broken out into zones). Analytical groundwater data for the site were compared to 

Connecticut MCLs and remediation standards for groundwater and surface water protection. The following 

chemicals were detected in the unfiltered groundwater samples at maxima exceeding the state MCLs: 

0 Methylene chloride 

0 Trichloroethene 

0 Vinyl chloride 

l Benzo(a)pyrene 

0 Bis(2-ethylhexyl)phthalate 

0 Beryllium 

l Cadmium 

0 Thallium 

Exceedances of MCLs were noted for antimony and thallium in the filtered groundwater samples. Maximum 

detections of sodium in unfiltered and filtered groundwater samples were in excess of the state 28 mg/L 

Notification Level. In addition, manganese was detected in the unfiltered and filtered samples at maximum 

concentrations exceeding of the 5 mg/L Connecticut Department of Public Health and Addition Services 

Action Level. 
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Maximum groundwater concentrations (unfiltered and filtered) for the following chemicals exceeded the 

Connecticut remediation standards for groundwater protection: 

I, 1,2,2-Tetrachloroethane 

Chloroform 

Methylene chloride 

Trichloroethene 

Vinyl chloride 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Antimony 

Beryllium 

Cadmium 

Chromium 

Lead 

Thallium 

Vanadium 

It should be noted that the groundwater protection criteria are applicable for GA or GAA designated 

groundwater, and are also used to protect existing groundwater regardless of the classification. 

Since groundwater at the Area A Downstream Watercourses and OBDA eventually discharges to a surface 

water body (i.e., Thames River), site-specific groundwater data were also compared to Connecticut 

remediation standards for surface water protection. Those chemicals found at unfiltered and/or filtered 

maxima exceeding the surface water protection criteria are, as follows: 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Arsenic 

Beryllium 

Cadmium 

Copper 

Lead 
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0 Mercury 

0 Zinc 

For surface water, a qualitative analysis of risk associated with the site data was conducted using 

Connecticut Water Quality Standards for human health, which are similar to Federal AWQC. The list of 

chemicals reported at maxima exceeding the state AWQC for the consumption of organisms and/or water 

and organisms includes: 

0 

l 

0 

0 

0 

0 

0 

9.9 

Methylene chloride (Zones 1 and 3) 

Tetrachloroethene (Zone 5) 

4,4’-DDD (Zones I, 2, 3, 5, and 6) 

4,4’-DDE (Zone 2) 

4,4’-DDT (Zone 2) 

Arsenic (Zones 1 and 3) 

Mercury (Zones 1, 5 and 6) 

SUMMARY AND CONCLUSIONS 

This section presents a summary of major findings of the Phase II RI for the Area A Downstream 

Watercourses. A summary of the nature and extent of contamination is provided in Section 9.9.1. 

Section 9.9.2 and 9.9.3 summarize the baseline human health risk assessment and the ecological risk 

assessment for the site, respectively. Section 9.9.4 summarizes the comparison of site data to State 

standards and Section 9.9.5 provides recommendations regarding additional action or investigatory efforts 

for the site. 

The Area A Downstream Watercourses and OBDA site were divided into six distinct zones. These zones 

were derived based on surface water drainage features for the evaluation purposes of this Phase II RI. The 

zones are shown on Figure 9-2 and Drawing 23 (Volume Ill). Zone 1 includes the Over Bank Disposal Area 

. and OBDA Pond and follows Stream 1 which enters a storm sewer and flows west to the west side of North 

Lake. Zone 2 includes Lower Pond and Stream 3 and circles north and then west to the west side of North 

Lake. Zone 3 includes Stream 4, Upper Pond, and Stream 3 and generally parallels Triion Road to the 

entrance of the Torpedo Shops. Zone 4 includes North Lake. Zone 5 follows Stream 5 from the entrance 

of the Torpedo Shops along Triton Road through the Small Arms Range, across Shark Boulevard, and 

eventually reaching the Thames River. Zone 6 includes an area from the west side of North Lake along 

Stream 6, across Shark Boulevard, and west to Thames River. 
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9.9.1 Nature and Extent of Contamination 

Various organic and inorganic chemicals were detected in multiple environmental media samples in the Area 

A Downstream Watercourses and OBDA. Multiple chemicals were detected in various water bodies, 

primarily in the sediment matrix, most notably in Zones I, 2, and 3. Although many compounds were 

detected, those that are most concentrated include 4,4’-DDT and its metabolites. in addition, the 

concentrations of some metals in the sediments (e.g., arsenic and lead) were also high. Concentrations of 

several metals, particularly boron, iron, and manganese, were higher in surface water samples collected 

during the ecological study than in associated reference samples. Finally, organic chemicals were 

sporadically detected in groundwater; most notably, vinyl chloride was detected in one well at a 

concentration of 130 pg/L. The source of this vinyl chloride is believed to be associated with historical 

waste disposal from the abandoned Torpedo Shops leach beds sewer disposal system. 

9.9.2 Baseline Human Health Risk Assessment 

Three potential receptor groups were considered for the baseline risk assessment: older child trespassers 

and construction workers at Zones 1, 2, 3, 5, and 6 and adult and child recreational users at North Lake 

(Zone 4). All noncarcinogenic risks for recreational users at North Lake were below the USEPA acceptable 

level of one and all cancer risks were within the USEPA acceptable target risk range of 1 E-6 to lE4. 

Noncarcinogenic risks for RME older child trespasser at Zones 1 and 2 exceeded the USEPA acceptable 

level of one. Noncarcinogenic risks for the RME construction worker exceeded one for ail zones. All 

carcinogenic risks were either within the USEPA acceptable target risk range of lE-6 to lE-4 or less than 

1 E-6. 

Noncarcinogenic risks associated with dermal exposure to groundwater for the construction worker are 

attributed to detections of antimony and manganese; carcinogenic risks for this exposure route are a result 

of exposure to vinyl chloride and 1 ,1,2,2-tetrachloroethane. in general, those chemicals contributing 

significantly to the carcinogenic risks associated with soil/sediment for most zones include 4,4’-DDD, 

4,4’-DDT, arsenic, and beryllium. 4,4’-DDT contributes the most to the overall carcinogenic risks for surface 

water for Zones 1, 2, and 3. Although lead was identified as a chemical of concern, the calculated blood 

lead level associated with this chemical was below the published level of concern. 

9.9.3 Ecoloqical Risk Assessment 

When the maximum and average concentrations of chemicals detected in surface water and sediments were 

compared to benchmark values protective of aquatic receptors, HQs greater than 1.0 were calculated for 
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all of the streams and ponds present in the Area A Downstream Watercourses and OBDA. The pesticide, 

4,4’-DDT and DDT residues (DDTR) often accounted for the major&y of the potential risk to these receptors. 

Heavy metals in the sediments also contributed to risk, but generally not to the same degree as that 

associated with the presence of DDT and DDTR. 

The results of macroinvertebrate studies conducted as part of the Phase II RI supplemental ecological 

investigations demonstrated that the communities in these systems were generally characteristic of with 

those associated with small, ephemeral, first-order systems. The streams in the Area A Downstream 

Watercourses and OBDA supported few taxa and generally exhibited low numbers and limited diversity of 

individuals. These results suggest that conditions associated with the Area A Downstream Watercourses 

and OBDA streams were suppressing the benthic community, 

Comparisons between the macroinvertebrate community in the Upper Pond, OBDA Pond, and Lower Pond 

and the reference ponds also demonstrated that these communities were stressed. The differences between 

the Lower Pond macroinvertebrate community and the community in Niantic Pond (reference location for 

Lower Pond) were marked. in fact, of the waterbodies examined in the Area A Downstream Watercourses 

and OBDA, the macroinvertebrate community present in the Lower Pond exhibited the greatest indication 

of stress. The results of the macroinvertebrate survey conducted in 1995 were generally consistent with 

those documented in the study performed in support of the Focused Feasibility Study; the Area A 

Downstream Watercourses and OBDA macroinvertebrate community exhibited indications of adverse 

impacts as compared to the communities present in the reference locations. 

. 

Toxicity tests were also performed to document the toxicity of sediments collected from the Area A 

Downstream Watercourses and OBDA waterbodies. Frog embryos and two species of macroinvertebrates 

were exposed to sediments collected in 1995. The results of these tests demonstrated that exposure to 

sediments collected from the Area A Downstream Watercourses and OBDA waterbodies adversely impacted 

both of the macroinvenebrate species (i.e., little or no survival). These results were similar to those studies 

conducted in support of the Focused Feasibility Study which indicated that survival among 

macroinvenebrate test organisms exposed to sediments collected from the three Area A Downstream 

Watercourses and OBDA ponds was significantly reduced. On the other hand, impacts to frog embryos 

exposed to sediments collected in 1995 from all Area A Downstream Watercourses and OBDA locations 

except the OBDA and Lower Ponds were not significantly different from those exhibited by embryos exposed 

to reference sediments. These results, coupled with the results of the macroinvertebrate survey and the 

concentrations of chemicals detected in surface and sediment samples, indicated that the Area A 

Downstream Watercourses and OBDA aquatic macroinvertebrates are at risk. 

-4 
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Comparison of surface soil (0’ - 2’) contaminant levels to phytotoxic benchmarks determined that no 

chemicals were present in concentrations that resulted in HQ values greater than 1 .O. In addition, none of 

the chemicals detected in surface soils were present in concentrations in excess of benchmark values 

protective of soil invertebrates. 

This ecological risk assessment also assessed the potential risks to terrestrial vertebrate receptors. Both 

maximum and average concentrations of chemicals resulted in HQs greater than 1 .O. With few exceptions, 

the primary means of exposure to contaminants associated with the Area A Downstream Watercourses and 

OBDA was through the ingestion of contaminated prey (e.g., soil invertebrates or frogs). Exposure to 

contaminates in drinking water or through the incidental ingestion of soil or sediments represented little 

potential risk to these receptors. 

These results indicate that, of the various receptors examined in this ecological risk assessment, aquatic 

macroinvertebrates were being most adversely impacted by the contaminants detected in surface water and 

sediments associated with the streams and ponds in the Area A Downstream Watercourses and OBDA. 

Based on the conservative assumptions summarized in Section 3.4, indirect impacts to vertebrate receptors 

as a result of exposure to chemicals through the food chain is also of concern. However, while reducing 

media-specific concentrations of chemicals should lessen the impacts to macroinvertebrate receptors, the 

physical nature of these small, ephemeral systems will ultimately limit the size and diversity of the 

macroinvertebrate population that can be supported by the Area A Downstream Watercourses and OBDA 

waterbodies. 

9.9.4 Comparison of Site Data to State Standards 

Various chemicals were detected in the site media at maxima exceeding the state standards discussed in 

Section 9.8. Although not selected as COCs in the baseline human health risk assessment, alpha-chlordane 

(Zone l), gamma-chlordane (Zones 1 and 3) and heptachlor (Zones 1 and 3) were detected in site 

soil/sediment samples at maximum concentrations exceeding the Connecticut remedation standards. While 

these chemicals may migrate to groundwater and potentially impact water quality, reported maxima were 

less than the risk-based COC screening levels for soil ingestion. 

For groundwater, which was evaluated as one entity for the entire site, several exceedances of state 

standards were observed in the unfiltered and filtered samples. All of these chemicals, except sodium and 

zinc, were retained as a COC in the baseline human health risk assessment. No dose-response parameters 

are available to quantitatively evaluate exposure to sodium. It should also be noted that the applicable 

Connecticut standard for this chemical is a Notification Level for a drinking water source. Although the 
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surface water protection criteria was exceeded for zinc in groundwater, the associated maximum detection 

of this analyte was less than the risk-based COC screening criteria for ingestion of tap water. 

Surface water data were compared to Connecticut Water Quality Standards for human health. 4,4’-DDT 

(Zones 5 and 6) and mercury (Zones 1 and 6) were detected at maxima in excess of these state standards, 

but were not identified as COCs in the baseline human health risk assessment. These surface water 

chemicals were not quantitatively evaluated in the risk assessment since maximum detections were less than 

the risk-based COC screening levels for ingestion of tap water. 

9.9.5 Recommendations 

It is recommended that the Feasibility Study that was prepared for this site be revisited to focus on pesticide 

contamination in soil and sediments associated with Zones 1, 2, and 3. Data from this Phase II RI Report 

can be used to define cleanup criteria for the site based on both human health and ecological risks. 

Additional sampling will also be required to better delineate the extent of pesticide contamination and to 

determine the origin of volatile organic contamination in groundwater. Finally, it is recommended that the 

debris associated with the OBDA be removed. This group of recommendations is supported by the 

following information: 

0 Notable detections of pesticides exist in soils and sediments at the site. Soil concentrations of 

pesticides range as high as 1,400,OOO pg/kg (4,4’-DDT) and sediment pesticide concentrations 

range as high as 850,000 pg/kg (4,4’-DDD). 

l Organic compounds were detected in groundwater at the site and the source is unknown. Well 

2DMW29S detected vinyl chloride as high as 130 pg/L. Further investigation of the origin of this 

contamination is needed. It is possible that the contamination is derived from the abandoned 

Torpedo shops leach field sewer system which is located in the vicinity of this well. Monitoring 

of the groundwater in other wells located at this site are also needed. 

l The human health risk assessment concluded that noncarcinogenic risks (hazard indices) 

exceeded the USEPA acceptable level of one for the RME older child trespasser for Zones 1 and 

2 and the RME construction worker for all zones. Lifetime incremental cancer risks for all zones 

were either within the USEPA target risk range of 1 E-6 to lE-4 or less than 1 E-6. The 

noncarcinogenic risks for the construction worker are partially attributable to exposure to 

manganese in groundwater beneath the site. Manganese is a commonly found naturally 

occurring metal. It should be noted that it is required (per OSHA standards for work on 4 
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hazardous waste sites) that Health and Safety measures (i.e., personal protective equipment and 

monitoring) be instituted to minimize direct soil and groundwater contact during future 

construction. Therefore, following these measures would lower the risk to the construction 

worker to acceptable levels. 

0 The ecological risk assessment indicated that the concentrations of DDTR represent a potential 

risk to aquatic organisms. The ecological risk assessment concluded that aquatic biota (benthic 

macroinvertebrates) present in the Area A Downstream Watercourses and OBDA are at risk as 

a result of exposure to contaminants present in surface water and sediments. Vertebrate 

receptors may also be at risk as a result of indirect exposure to site contaminants through 

consumption of prey. Although the physical nature of these small emphemeral systems 

ultimately limits the size and diversity of the aquatic community supported by Area A 

Downstream Watercourses and OBDA waterbodies, the presence of contaminants in surface 

water and sediments, particularly organic contaminants, and the apparent potential for continued 

contaminant migration, represent long term potential risks to aquatic biota. 

It is also recommended that no further action is required for North Lake for the following reasons: 

0 No organic compounds were detected in surface water samples collected during the Phase I or 

II Rls. Organic compounds were detected in surface water samples collected by the Navy, 

however, the concentrations were relatively low. Beach sand comprises the sediment at North 

Lake. 

0 There does not appear to be direct hydraulic connection between North Lake surface water and 

adjacent groundwater or surface water at the site. Surface water from the Area A Downstream 

watercourses is diverted around North Lake. 

0 North Lake is refilled every year with potable water. 

l All noncarcinogenic risks for recreational users were below the USEPA acceptable level of one 

and all carcinogenic risks were within the USEPA acceptable target risk range of 1 E-6 to 1 E-4. 

Therefore, no unacceptable risks are associated with recreational exposure at North Lake. 

The recommended focused feasibility study report covering site soil, sediments and surface water has been 

submitted as a revised draft (B&R Environmental, December 1996). This document recommends further 

work at the site including additional sampling of soils and sediments to confirm the extent of DDTR 
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contamination and to verify the existence of and define the extent of dioxin contamination at the site. In 

addition, the recommended removal of debris associated with the OBDA has been completed. 
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TABLE 9-1 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

120390-2DSD12 

120790-2DSD13 

120790-2DSDl 4(7) 

112990-3SDl 

11 2990-3SD6(8) 

112990-3SDl 

112990-3SD2 

I 12990-3SD2 

112990-3SD3 

112990-3SD3 

I 12990-3SD4 

I 12990-3804 

I 12990-3SD5 

I 12990-3SD5 

SURFACE WATER 
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TABLE 9-1 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Analysis 
Sample Depth 1 

Sample ID (feet below 
Target Compound List (TCL) TAL Iz’ TCLP”’ 

ground) Volatiles Semivolatiles Pestlcid;s/PCBs’ Metals Radiologicalr4r 
(total) Metals Pesticides 

121090-2DSW6(‘) - 0 0 0 0 0 

121090-2DSW7 

1 

0 0 0 0 

121090-2DSW14(10) a 0 0 0 



TABLE 9-l (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

010291-3MW12S 

010791-3MW12D 

Analysis 
Sample Depth 

(feet below . Target Compound List (XL) TAL ‘2’ TCLPe’ 

ground) Volatiles Semivolatiles Pesticid$s/PCBs’ Metals Metals Pesticides 
Radiologicalt41 

(total) 

0 0 0 0 0 

0 0 0 0 l 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Polychlorinated biphenyls. 
Target Analyte List metals and cyanide. 
Toxicity Characteristic Leaching Procedure (TCLP) metals and pesticides. 
Radiological analyses include gross alpha and beta analyses. 
0 - Indicates samples analyzed at a fixed base laboratory. 
120390-20806 is a field duplicate of 120390-2DSD5. 
120790-2DSDl4 is a field duplicate of 120790-2DSD13. 
112990-3SD6 is a field duplicate of 112990-3SDl (o-0.5). 
121090-2DSW6 is a field duplicate of 121090-2DSW5. 
121090-2DSW14 is a field duplicate of 121090-2DSW7. 
010791-2DMW20D is a field duplicate of 010791-2DMWlOD. 



TABLE 9-2 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI - ECOLOGICAL 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Analysis 

Sample ID Sample Type Target Compound List (XL) TAL metals” Percent Body 
Pesticides PCB”’ (Tota I) Lipids 

AVIAN@’ 

90MBOOl I Tissue I l I l I l I l 
90MB002 I Tissue I l I l I l I l 

90MBOll Tissue 0 0 0 0 

9OMB012 Tissue 0 0 0 0 

90MB013 Tissue 0 0 0 0 

90MB014 Tissue l 0 0 0 

AVIAN (CONTROL) 

90MB015 Tissue a 0 0 0 

90MB016 Tissue 0 0 0 0 

90MB017 Tissue l 0 0 l 



TABLE 9-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI - ECOLOGICAL 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Analysis 

Sample ID Sample Type Target Compound List (TCL) TAL metals’2’ Percent Body 
Pesticides I PCB”’ crow Lipids 

AMPHIBIANS’“’ 

Lower Stream 1 Whole 0 l 0 0 

Lower Stream 2 Tissue 0 0 0 l 

Lower Stream 2 Liier 0 0 

AMBHIBIANS (CONTROL)‘5’ 

9OMB018 Tissue 0 0 0 l 

9OMB018 Liter 0 0 0 

1 Polychlorinated Blphenyls. 
2 Target Analyte List (TAL) metals plus cyanide. 
3 Gray Catbird Fledglings were trapped in both Area A Downstream and Area A Wetland. Information was not available to 

determine which of the sites the fledglings were collected from, so the samples are listed under both the Area A 
Downstream and Area A Wetlands. 

4 Frogs 
5 Amphibian control samples are applicable to Area A Downstream and Area A Wetland. 
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TABLE 9-3 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

‘f w 

? 
0 

ii 

SEDIMENT 

2DSD30 o-1 0 0 0 / 0 (8) 0 

2DSD31 o-1 0 0 l /0 0 
2DSD32 o-1 0 0 O/O 0 

3SD6 o-1 0 0 

SURFACE WATER 
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TABLE 9-3 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

2DSWll 

2DSWl3 

2DSW14 

2DSW15 

2DSW30 

2DSW31 

2DSW32 

Sample Analysis 
Depth 

(feet below 
Target Compound List (TCL) TAL Metals”’ 

ground) Volatiles 1 Semivolatiles 1 Pesticides 1 PCB”’ Total 1 Dissolved 

Surface ~~~ I 0 I 0 I l I l I 0 I 
Surface a 0 0 a l 

Surface 0 0 0 0 

Surface l 0 0 0 

Surface 0 0 0 0 l 

Surface 0 0 0 0 0 

-1.1 0 IO Surface I 0 I 0 I 
ROUND 2 - GROUNDWATER I_- 

2DGWlOD-2 -- l 0 0 0 _. 

2DGWll S-2 -- 0 0 0 0 0 

2DGWi 1 D-2 -- 0 0 0 0 l 

2DGW15D-2 -- 0 0 0 0 

2DGW15D-D-2(“) -- 0 0 0 0 

2DGW16S-2 __ 0 0 0 e 

2DGW16D-2 -- 0 0 0 0 

2DGW23D-2 -- 0 0 0 0 

2DGW24S-2 -- 0 0 0 0 

2DGW24D-2 -- 0 0 l 0 
s 
lu= 

2DGW25S-2 -- 0 0 a l as 
=q 

2DGW25D-2 -- 0 l 0 0 gs 
-Id 



TABLE 9-3 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

2DGW30S-2 -- 0 l 0 0 

3GW12S-2 -- l l 0 0 0 

3GW12D-2 -- 0 0 0 0 0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

TAL Metals plus boron. Unfiltered water samples were also analyzed for hardness. 
Polychlorinated biphenyl. 
Radiological analyses include gross alpha and beta and complete gamma spectrum analyses. 
Dioxin analyses includes dioxins and dibenzofurans as specified in U.S. EPA CLP SOW DFLMOl.0 
l - Indicates samples analyzed at fixed base laboratory. 
2DGW26D-D is a field duplicate of 2DG26D. 
3GW12D-D is a field duplicate of 3GW12D. 
0 - Indicates samples field screened with portable gas chromatograph. 
2DSW5-D is a field duplicate of 2DSW5. 
2DSW9-D is a field duplicate of 2DSW9. 
2DGW15D-D-2 is a field duplicate of 2DGWl5D-2. 
2DGW29S-D-2 is a field duplicate of 2DGW29S-2. 



TABLE 9-4 

? 
0 
6 
W 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Sempls IO 

Sempla Analysis 

Depth 
Target Comf~ound list fTClJ TAL Mmtalcf’l Maoro Macro 

lfwt Mow FElAXn 
ground) 

Enginvering@f 
Volatiles Semivolatiles Pesticides 1 PCS’4 Total Dissolved T*x%Tw 

Toxitiity 

ROUND 1 . SURFACE WATER 

EC-SWLPlO-01 I I I I I I 0 1 
ECSWLPl l-01 

EC-SWLP12-01 

0 

0 

EC-SWOPO4-01 0 

EC-SWOPO5-01 0 

EC-SWOP06-01 l 

EC-SWSlOl-01 0 

DUP-03’n l 

EC-SWS102-01 0 

EC-SWSl03-01 0 

EC-SWS207-01 0 

EGSWS208-01 0 

EC-SWS209-01 0 

EC-SWS313-01 0 

EC-SWS314-01 l 

EC-SWS315-01 0 

EC-SWS419-01 0 

EC-SWS420-01 a 

EC-SWS421-01 0 



TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Samplr ID 

StUllpl8 Analysis 

Depth 
(feat below 

Target Compound List (TCLJ TAL Metalsl’l Maoro Maoro 
FETAxcjl 

groundI Volatilw Sdvolrtilaa Pastioidea 1 PCBID 
EngirmringR 

Total Dissolved 
T”“$O*g To;rity 

ECSWUP16-01 0 

DUP-01”’ 0 

ECSWUP17-01 0 

DUP-02”’ a 

EC-SWUPl6-01 0 

SURFACE WATER DFKSITE REFERENCE 

EC-SWFB28-01 

EGSWFB29-01 

EC-SWNP22-01 

EGSWNP23-01 

EGSWNP24-01 

EGSWPPSS01 

EGSWPP26-01 

EGSWPP27-01 

ROUND 1 - SEDIMENT 
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TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

INVESTIGATION 

Ssmplo ID 

EC-SDS102-01 

Sample Analysis 

Depth Tar@ Compound List (TClJ TAL Nletrlsl” Macro Msoro 
(fort below 

Taxogq 
Tox#ty 

FETAX@l 
PCBl= 

Ergirmrir# 
ground1 Volatile3 Smivolatilss Plwtioidms Total Dissolmd 

o-o.5 0 

EGSDS103-01 o-o.5 0 

EC-SDS207-01 o-o.5 a 

EC-SDS208-01 O-o.5 0 

EGSDS209-01 O-o.5 0 

EC-SDS313-01 O-C.5 0 

EC-SDS314-01 O-05 0 

EGSDS315-01 O-05 0 

EGSDS419-01 O-o.5 0 

EC-SDS420-01 O-O.5 0 

EC-SDS421-01 o-o.5 0 

EC-SDUP16-01 o-O.5 0 

EC-SDUP17-01 o-o.5 0 

EGSDUPl&01 o-o.5 0 

SEDIMENT . DFF.SlTE REFERENCE 

1 EGSDFB28-01 I o-O.5 I I I I I I I 0 I I I 
EGSDFB29-01 o-O.5 a 

EC-SDNP22-01 o-o.5 0 - 

EGSDNP23-01 

EC-SDNP24-01 

o-o.5 0 

o-o.5 0 

EGSDPP25-01 o-o.5 
I I I 

0 



TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

EGSDPP26-01 

EC-SDPP27-01 

Sampla Analysis 

Depth 

Heat below 
Target Compound List (TCIJ TAL Nlvtalol’l Macro Macro 

ground) PCB14 
’ TsxtjmnV To$yity FETAxR3 Enginearingfs) 

Volatile48 Sanivolatilea Pnvticidr Total Dissolved 

O-O.5 0 

o-o.5 0 

ROUND 2 . SURFACE WATER 
1 

EC-SWLPl O-2 0 0 

EC-SWLPl l-2 0 0 0 0 0 0 0 

EC-SWLPlB2 

EC-SWDP04-02 

EC-SWDPO5-02 
I 

EC-SWOPO6-02 0 

DUP-06’10’ 0 

I 

EC-SWS208-02 0 0 

EGSWS209-02 a 0 0 0 0 0 0 

DUP-05”’ 0 0 0 0 0 0 

EC-SWS313-02 a 0 0 0 0 0 0 

EC-SW314-02 0 0 

EGSWS315-02 0 l 

EC-SW41 9-02 0 0 

EC-SW420-02 0 a l 0 0 0 0 
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TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

I Sampk Analysis 

Sample ID 
Depth 

Target Compound List VClJ TAL Mstalsl’l Macro 
(feat below 

groundl Voktiks Swnivolatikr Pestkirks PCBl= Total Dissolved 
’ Taxorr”y 

Maoro 

To;P 
FETAX(n EngitmaringR 

0 EC-SWS421-02 l 

EC-SWUP16-02 0 0 

EC-SWUP17-02 0 0 

EC-SWUPl&02 0 0 0 0 l 0 l 

SURFACE WATER OFF-SITE REFERENCE 

EC-SWFB28-02 0 0 0 l l l l 

EC-SWFB29-02 l l l l l l l 
1 

EC-SWNP22-02 

EC-SWNP23-02 l l 

l 

l 

l 

l l l l 

DUP-04”*’ 

EC-SWNP24-02 

l l l 

l 

l l l 

l 

EC-SWPP25-02 

EGSWPP26-02 l l 

l 

l 

l 

l l l l 

EC-SWPP27-02 
I 

l I I I I I I l 
I 

ROUND 2 . SEDIMENT 

EC-SDLPlO-02 

EGSDLPl l-02 

O-o.5 l l l 

O-O.5 l l l l l l l l l 
1 

EC-SDLP12-02 O-o.5 l l l 

EC-SDOP04-02 O-O.5 l l l 

EC-SDOP05-02 O-o.5 l l l l l l l l l 

EGSDOPO6-02 O-o.5 l l l 

DUP-06”“’ o-o.5 l l l 
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TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

‘p z 
0 

? 
0 

ii 

Samplr ID 

EGSDSlOl-02 

Sample Anxlysir 

Depth 

bat below , 
Target Confound List UClJ TM Matalxl’l Macro Macro 

. Taxottmy Toyd@V FETAlPl 
ground) PCSlzl 

EngineeringM 
Volatiler Smivolatilex Pwticidex Total Diccolvd 

o-o.5 0 l l 

EC-SDS102-02 

EGSDS103-02 

O-O.5 l l l l l l l 

O-O.5 l l l 

EGSDS207-02 I O-O.5 I I l I I l I I l I 
EGSDS208-02 

EGSDS209-02 

O-o.5 l l l 

O-O.5 l l l l l l l l l 

DUP-05”” 

EGSDS313-02 

- 
o-O.5 l l l l l l 

O-o.5 l l l l l l l l l 

EC-SDS31 4-02 

EC-SDS315-02 

l 

l 

l 

l 

l 

l 

EC-SDS419-02 

EGSDS420-02 

O-O.5 l l l 

O-o.5 l l l l l l l l l 

EGSDS421-02 

EC-SDUPIG-02 

O-o.5 

o-o.5 

l 

l 

l 

l 

l 

l 

EGSDUP17-02 O-O.5 l l l 

EGSDUP18-02 O-o.5 l l l l l l l l l 

SEDIMENT . OFF-SITE REFERENCE 

1 EGSDFB28-02 I O-o.5 I l I l I l I l I l I I l I l I l I l I 

EGSDFB29-02 o-o.5 l l l l l l l l l 

EC-SDNP22-02 O-o.5 l l l 

ECSDNP23-02 o-o.5 l l l l l l l l l 

EC-SDNP24-02 o-O.5 l l l 
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TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

EC-SDPP25-02 

EGSDPP26-02 

EC-SDPP27-02 

DUP-04”*’ 

SSlllpk Anslyris 

Dspth 
Target Compound List ilCU TAL Mstalsl’l Macro Macro 

(fwt below . FETAxn 
ground) Volatiles Sanivolatilss Pscticides PCBl” 

Engirmeringm 
Total Dissolvsd 

T~~~gv Tox#ty 

o-o.5 l l l 

o-O.5 l l l l l l - l l l 

o-O.5 l l l 

o-O.5 l l l l l l 

ROUND 3 . SURFACE WATER 

DIJP-08’i3’ _ - l 

EGSWS207-03 l 

EC-SWS206-03 l 

EC-SWS209-03 l 

EGSWS313-03 l 

EGSWS314-03 l 

EGSWS31503 l 

EC-SWS419-03 l 



TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

EGSWS420-03 

EGSWS421-03 

EGSWUP16-03 

EC-SWUP17-03 

EC-SWUP18-03 

Sample 

bth 
bet balow 

ground) Volstilss 

Targat Compound List fTClJ 

Smdvolatilss Pastioidr PCB19 

Anslysis 

TM Mstalsl’l Macro Macro 
FETlUF EnginssringW 

Total Dissolvsd 
Typmy To#ty 

l 

l 

l 

l 

l 

SURFACE WATER DFF.SlTE REFERENCE 

ROUND 3. SEDIMENT 
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TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Sample IO 

EGSDS102-03 

Sample 

Depth 
(fsst bslow 

ground) 

o-o.5 

Volatilss 

Target Coqound List llClJ 

Ssmivolstilsn Pssticidw PCBln 

Analysis 

TM Nlstalsl’l 

Total Dissolved 

Macro Macro 

Taxodpw Tox&ity FETTAXO EngimringA 

l 

EGSDS103-03 l 

EGSDS207-03 O-O.5 

EGSDS208-03 o-O.5 

EC-SDS209-03 o-O.5 

EGSDS313-03 O-O.5 

EGSDS314-03 o-o.5 

SEDIMENT . DFF.SITE REFERENCE 

*EGSDFB28-03 o-o.5 

EC-SDFB29-03 o-O.5 

EC-SDNP22-03 o-o.5 

EGSDNP23-03 o-o.5 

EC-SDNP24-03 o-o.5 

EC-SDPP25-03 o-o.5 



TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

ul 
LA 

x 

Sample ID 

EC-SDPP26-03 

EC-SDPP27-03 

SStlQlS 

Wh 
Ifwt below 

trod) 

O-O.5 

O-o.5 

Volatilea 

Target Compound Liof ITCU 

Smnivolatilm Pvsticidvs PCB’O 

Analysis 

TAL Mvtals”) 

Total Dissolved 

Macro Macro 

Taxfrrmy loxi@ FETAxn Enginaeri~m 

0 

0 

ROUND 4 . SURFACE WATER”S) 
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TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

Sampls 

Dspth 

‘hot below 

ground) Volatiles 

Tirget Compound list ilCU 

Smivolatiles Pesticides PCB’O 

Analysis 

TAL Mrtals”’ Macro Macro 
FETAXrjl Enginvwb#’ 

Total Dissolved 
TaxopnV Toytity 

SURFACE WATER DFf-SITE REFERENCE 

EC-SWFB28-04 0 

EC-SWFB29-04 l 

EC-SWNP22-04 0 

EC-SWNP23-04 0 

EC-SWNP24-04 0 

EC-SWPP25-04 0 

EC-SWPP26-04 0 

EC-SWPP27-04 0 

ROUND 4. SEDIMENT”’ 

I I I I I I I I I 

I I I 0 I I 



TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Sample Analysis 

Sample ID Depth Macro 
(fNt below . 

Target Compound List ilCU TAL Metals”’ Macro 
FEW@’ Enginwring 14 

ground’ Volatilsr Samivolatilrs Pwticidav PCB’O Total Dissolved 
- Taypw To@@ 

EGSDS419XI4 O-O.5 l 

ECSDS420-04 O-O.5 0 

EC-SDW421-04 O-O.5 l 

EC-SDUP17-04 O-o.5 l 

EC-SDUP18-04 D-o.5 l 

SEDIMENT . OFF-SITE REFERENCE 

[ EC-SDFB28-04 I O-o.5 r I I l I I I I 
EGSDFB29-04 c-o.5 

EC-SDNP22-04 O-o.5 

l 

l 

EC-SDNP23-04 

EGSDNP24-04 

O-O.5 

O-O.5 

l 

l 

EC-SDPP25-04 

EGSDPP26-04 

l 

l 

I ECSDPP27-04 I O-o.5 I I l I 

I” 
?I il 
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TABLE 9-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

? 15 
G 
-J 

TAL metals plus boron and cyanide, Water samples were also analyzed for hardness. 
Polychlorinated biphenyls. 
Macroinvertebrate Taxonomy Sampling. 
Macroinvertebrate Toxicity Test on Hyallela azteca amd Chironomus tentans. 
Froa Embrvo Tetratoaenesis Assay - Xenopus (FETAXI. 
Engineering parameters for sediments inciude TOC and grain size. Engineering parameters for surface water include TSS and hardness. 
DUP-03 is a field duplicate of EGSWSlOl-01. 
DUP-01 is a field duplicate of EGSWUP16-01. 
DUP-02 is a field duplicate of EGSWUP17-01. 
DUP-06 is a field duplicate of EGSW/SDOPOG-OP. 
DUP-05 is a field duplicate of EGSW/SDS209-02. 
DUP-04 is a field duplicate of EGSW/SDNP23-02. 
DUP-08 is a field duplicate of EGSWS103-03. 
DUP-09 is a field duplicate of EGSWS421-04. 
Sample stations EGSW/SDS207, EGSW/SDS208, EGSW/SDS209, and EGSW/SDUPlG were dry during Pound 4 and were not sampled. 
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TABLE 9-5 

ASSOCIATION BETWEEN SURFACE WATER/SEDIMENT SAMPLES AND REFERENCE SAMPLES 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

SURFACE WATER/SEDIMENT SAMPLE ASSOCIATED REFERENCE SAMPLE 

Lower Pond Niantic Pond 

EC-SW/SDLPlO EGSW/SDNP22 
EC-SW/SDLPll ECSW/SDNP23 
EC-SW/SDLP12 EC-SW/SDNP24 

OBDA Pond Pequot Woods Pond 

EC-SW/SDOP04 EC-SW/SDPP25 
EC-SW/SDOPOS EC-SW/SDPP26 
EC-SW/SDOPOG EC-SW/SDPP27 

Upper Pond 

EC-SW/SDUPlG 
EC-SW/SDUPl7 
EC-SW/SDUP18 

Stream 1 

EC-SW/SDS101 
EC-SW/SDS102 
EC-SW/SDS103 

Pequot Woods Pond 

EC-SW/SDPP25 
EC-SW/SDPP27 
EC-SW/SDPP26 -. 

Fishtown Brook 

EC-SW/SDFB29 
EC-SW/SDFB29 
EC-SW/SDFB29 

Stream 2 

EC-SW/SDS207 
EC-SW/SDS208 
EC-SW/SDS209 

Stream 3 

Fishtown Brook 

EC-SW/SDFB29 
EC-SW/SDFB29 
EC-SW/SDFB29 

Fishtown Brook 

EC-SW/SDS313 EC-SW/SDFB28 
EC-SW/SDS314 EC-SW,‘SDFB28 
EC-SW/SDS31 5 EC-SW/SDFB28 

Stream 4 Fishtown Brook 

EC-SW/SDS41 9 EC-SW/SDFB28 . 
EC-SW/SDS420 EC-SW/SDFB28 
EC-SW/SDS421 EC-SW/SDFB28 

D-01-95-10 9-l 08 CT0 129 



TABLE 9-6 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - FOCUSED FEASIBILITY STUDY 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

SWllplC4 

Depth 
ffwt below 

ground) Volatilas 

Tv 

Semivolatilas 

-get Compound List (TClJ 

AMlyric 

TAL Mrtalrla 1 

Pssticides 1 PCEl’l 1 t-rota “’ 
%xin Et+wrin#l TCLPw 

SEDIMENT 

PDSDl8 o-1 0 0 0 

2DSD19 l-3 0 0 l 

2DSD21 o-1 0 0 0 0 a 0 

2DSD24 1-3 0 0 0 0 0 0 

2DSD25 1-3 0 a 0 0 0 

2DSD26 l-3 0 0 l 

2DSD27 O-l 0 0 0 0 0 

2DSD331n o-1 0 0 l 0 0 

2DSD28 o-1 0 a 0 0 0 l 



TABLE 9-6 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - FOCUSED FEASIBILITY STUDY 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

1 Polychlorinated biphenyl. 
2 Target Analyte List metals plus boron and cyanide 
3 Engineering characteristics for soil and sediment include total organic carbon content, moisture content, and grain size distribution. Samples 

2DSD21, 2DSD26.2DSD28. and 2DSD29 were also analyzed for specific gravity, cation exchange capacity, pH, and ash content. 
4 Toxicity Characteristic Leaching Procedure for Volatile and Semivolatile organics, pesticides, herbicides, and metals. 
5 0 - Indicates samples analyzed at a fixed-base laboratory. 
6 2DSS19 is a field duplicate of 2DSS13. 
7 2DSD33 is a field duplicate of 2DSD27. 



TABLE 9-7 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - FOCUSED FEASIBILITY STUDY - ECOLOGICAL 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Analysis 

Sample ID 
SilmplS 

TYPO 
Target Compound list llCU 

PCB”’ Pesticides 

Soil Invertebrate In Situ 

sItNO+’ BiorsoayP’ 
Toxicity’4 Taxonamym 

SOIL INVERTEBRATES 

2DSS16 IN’“, WMIn 0 I a I 0 I 0 I 

2SDSS17 0 a 

2DSS16 0 0 

2DSSl WM 0 0 0 0 

MCLL2 0 0 

2DSS15 0 

2DSS7 IN l 0 0 0 

MCLL3 0 0 

2DSS4 0 l 

2DSS13 WM l 0 0 0 

PDSS18DLJP WM 0 0 

2DSS14 0 l 

2DSS5 WM 0 a 0 0 

3MW12SD 0 0 

MCLLl WM 0 0 0 0 

LDSSll WM 0 0 a 0 

2DSllA 0 0 



TABLE 9-7 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - FOCUSED FEASIBILITY STUDY - ECOLOGICAL 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, -GROTON, CONNECTICUT 

Samplr ID 
Sampls 

TVP~ 
Target Carq~ound iii CrClJ 

PCB”’ Pesticides 

Soil Itwertsbrat~ In Situ 

8UNSy’4 Bioassay~l 
Toxici@ Taxonomym 

SOIL INVERTEBRATES 

2DSS10 0 0 

3SD4A IN, WM 0 0 0 a 

IIR-1 0 

llR-2 0 

FRESHWATER AOUATIC PONDS 

OBDA-1 (3SD3A) 

OBDA-2 (3SD4) 

Fief Pond - Centerle) 

Ref Pond - Edge 

WM 

- 

FRESHWATER APUATIC . STREAMS 

2DSD20 I I I I I I I 0 I 
I 2DSD16 I - I I l I 

2DSD14 0 

2DSD29 0 



TABLE 9-7 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - FOCUSED 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

FEASIBILITY STUDY - ECOLOGICAL 

Sample ID 

2DSD28 

BRS-1 

BRS-2 

BRS-3 

Sample 

TVP~ 
Target Compound list ITCU 

PCB” Pesticides 

Analysis 

Soil Invrrtebrato In Situ 

.%lNB$a BioassayP) 
T~xiclty’~ Taxoknym 

0 

0 

0 

0 

6 
7 
8 

Polychlorinated biphenyls. 
Documented the presence and types of soil invertebrates 
Conducted to provide insight into the potential stress on earthworms from DDTR. 
Toxicity tests were performed on both Hyallela Azteca and earthworms. 
For taxonomy sampling In ponds, both a petite ponar sampler and a dip net were used in each water body, while for taxonomy 
sampling in streams, only a petite ponar sampler was used. 
Invertebrates. 
Earthworms. 
The reference pond used was the Area A Wetland. 

? 
0 

cl 
(0 



TABLE 9-8 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - NORTH LAKE 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Analysis 

San+ ID Target Co~pounl Ligt (TClJ TAL Metalsfa 
BTEX aad DCBP’ 

Volatiles Semivolrtilr Pesticides PCB”’ lTotal1 

1999 SEDIMENT 

DN-88118 
I 

0 0 I a I a I 0 I I 

1990 SEDIMENT 

NAV90119 0 I 0 I 0 I 
0 

I 
0 

I I 

1990. SURFACE WATER 

DN-88116 0 0 0 0 a 

NAVSO118 0 0 0 0 l 

1992. SURFACE WATER 

NL-N62472-92-M-3504 0 0 I 0 I 
0 

I 
0 

I 
0 

I 
1993 - SURFACE WATER 

NL-N62472-93-M-3269 0 I 0 I 0 I 0 I 0 I a 

1 Polychlorinated biphenyls. 
2 Target Analyte List metals. 
3 Benzene, toluene, ethylbenzene, xylenes, and diohlorobenzene. 
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TABLE 9-9 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON; GROTON, CONNECTlCUT 
SAMPLE NUMBER: MMWllS(2-4) 3MW12S(O-3) 2DMw1q2-4) PDSSll(O0-05) 
DEPTH (feet): 2-4 o-3 2-4 O-05 
LOCATION: 2DMWll S 3MWl2S 2DMW16S 2DSSll 
ZONE: 1 1 1 1 
SAMPLE DATE: 06/26/90 o8l28l90 o9116l9o 11/03/93 
INVESTIGATION: PHl PHl PHl FFS 
SAMPLE TYPE: GRAB GRAB GRAB GRAB 
STATUS: 

VOLATILES (UCIKG) 

2DMWl5(2-4) 

2-4 

2DMWl5S 

2 

09/19/90 

PHl 

GRAB 

2Lss13 (0 o-o 5) 

0 - 0.5 

2DSS13 

2 

11 lO3i93 

FFS 

GRAB 

1 ,l-DICHLOROETHENE 7u 8U 6U 

2-BUTANONE 14 u 32 11 u 

ACETONE 14 u 32 U 6U 

CARBON DISULFIDE 7u 8U 6U 

TETRACHLOROETHENE 7u 8U 6U 

TOLUENE 7u 6U 6U 

TRICHLOROETHENE 
SEMIVOIATILES (UGIKG) 

(D 
BENZO(K)FLUORANTHENE 46OU 50J 370 u 420 u 

1. BENZOIC ACID 22001J 82 J 
s 

1600u 2000U 

BlS(2-ETHYLHEXYL)PHTHALATE 140 J 160 J 4OOU 720 u 

FLUORANTHENE 460U 67 J 370 u 420 u 

PYRENE 46OlJ !54J 370 u 420 u 
PESTlClDESIPCBs (UG/KG) 



TABLE 9-9 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

ZONE: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

2-4 

2DMWll S 
1 

O6/26190 

Ptil 

GRAB 

~0-3 

3MW12S 

1 
ow26t9o 

PHl 

GRAB 

12DMw16(2-4) 
I 2-4 

2DMW16S 

1 
O9116/90 

PHl 

GRAB 

mss 11 (0 00 5) McLLl(0 O-0 5) 2DMW15(2-4) 

0 - 0.5 0 - 0.5 2-4 
ZDSSll MCLLl PDMWl5S 
1 1 2 
1 l/03/93 11 tcwQ3 09119190 
FFS FFS Ptil 
GRAB GRAB GRAB 

2oss13 (0.0-O 5) 

o-o.5 

2DSSl3 

2 
11 IO3193 

FFS 

GRAB 

1 MANGANESE 946 J 255 J 105 J I I I 232 J I I 
I NICKEL I 143 16 4 t 44 134 

POTASSIUM 323 J BEi4J 1010 724 

SODIUM 316 J 630 J 922 J 102 J 

VANADIUM 31 5 J 31 3 J 15.3 49.1 

E!NC 821 J 638 J 27.2 J 39.0 J -- I 
MISCELLANEOUS PA-%&i&KG) 

I I 1 I 1 I J 

1 TOTAL ORGANIC CARBON I I I I 76Qoo I 160000 I I 1 
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TABLE 9-9 

SUMMARY Of POSITIVE SOIL ANALYTICAL R fSULTS 
AREA A DOWNSTREAM WATERCOURSES: Nb B-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

ZONE: 
SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

20ss19(00-05) 

O-05 

2DSS13 

2 
11 mm3 

FFS 
. 

GRAB 

1 OIMl93 

2DMW lOS(3-5) 

I 

2DSSl (0 00 5) 

3-5 0 - 0.5 

2DMWl OS 2DSSl 
3 13 
09/20/90 

PHl 
GRAB 

11 fO3l93 
FFS 

GRAB 

SEMNOIATILES (UGIKG) 

BENZO(K)FLUORANTHENE 420 u 

BENZOIC ACID MOOU 

ElS(2-ETHYLHEXYL)PtiTHALATE 420 u 

FLUORANTHENE 420 u 

PYRENE 420 u - 

~ 2DSS16 (0 0-O 5) 

0 - 0.5 

2DSS16 

3 
11 I03193 

FFS 

GRAB 



TABLE 9-9 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSBNLON; GROTON. CONNECTICUT 

SAMPLE NUMBER: 
DEPTH (feet): 

LOCATION: 

ZONE: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

2DSS19 (0 O-0 5) I2oss5 (0 w 5) I2Dss6 

0 - 0.5 0 - 0.5 

2DS.513 2DSS5 

2 2 

1 lmlQ3 1 o/20193 

FFS FFS 

GRAB GRAB 

0 - 0.5 

2DSS6 

2 

03/02l94 

FFS 

GRAB 

2uMWlas(15) 2DSSl (0 o-05) 

3-5 0 - 0.5 

2DMWlOS 2DSSl 

3 3 

09RO/90 11 lo3l93 
PHl FFS 

GRAB GRAB 

T 2DSS16 (0 O-O 5) 

0 - 0.5 

2DSS16 
3 

llml93 

FFS 

GRAB 

3 
llKw93 

FFS 

GRAB 



TABLE S-10 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 
AREA A DOWNSTREAM WATERCOURSES: NSB-NLON, GROTON, CONNECTiCUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SAMPLE TYPE: 

STATUS: 

2Dh4Wl lS(2-4) 

PHl 

08Q8/90 

2DMWllS 

GRAB 

2DMW 16(2-4) 

PHI 

09118l90 
2DMW16S 

GRAB 

PHl 

o9Rot9o --r-r 2DMWl OS 

GRAB 

TCLP METALS (MG/L)- 

ARSENIC (S.OIO.5) I 0.210 J 0.100 u 0.190 J 0.100 u I 0.100 u I I BARIUM HOO.O/lO.O~ 0.350 I 0.190 0.250 I 0.340 0.210 1 

LEAD (5.0/0.15) 0.0100 UJ 0.100 

SELENIUM (1.0/0.5) 0.130 J 0.100 u 

SILVER 15.OIO.361 0.0080 UJ 0.0080 UJ 

0.100 UJ 0.100 u 0.100 u 

0.130 J 0.100 u 0.100 u 

0.0080 UJ 0.0080 UJ 0.0084 J 

l Federal Toxicity Characterlstk Regulatory Level (68 FR 46049)Eonnectkut RemediiUon Standard Pollutant Mobility Criteria for GB waters. 



TABLE 9-l 1 
SUMMARY OF SOIL ANALYTICAL RESULTS 

x 
SITE 3-AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONECTICUT 

z 

% 
PAGE 1 OF 4 
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TABLE 9-l 1 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 3- AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONECTICUT 
PAGE 2 OF 4 

I 
-.-., -- 

Iron 
I eat-i 

ZONE 1 I ZONE 2 

SURFACE (~2 FEET) (1) I SUBSURFACE (~2 FEET) (2) SURFACE (~2 FEET) (3) ! SUBSURFACE (~2 FEET) (4) . 

Freauencv ) Concentration ( Location of 1 Frequency 1 Concentrati . --------a - ~- 
of Range 

Detection 
Ill 12000 

111 17.6 

on Location of Frequency Concentration Location of Frequency Concentration Location of . - 
Maximum of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Detection Detection 

3MWl2S 2Q 7220-16100 2DMWllS - NA Ill 22600 SDMWISS 

31 1-m 1 3nwiii.~ NA 111 7.5 2DMWl5S MW12S 2i2 15.; --., --* . . . . .-- , 

Ill 1 3510 1 3MWlZS 2l2 1300-2660 2DMWIlS 1 - 

Ill I 255 1 3MW12S 2l2 94.6-105 2DMWl6S 1 - 
Magnesium 

II ICaG .I. --- 
I ~~~ 

I .I”RGI 
111 16.4 3MW12S 2l2 4.4-14.3 2DtvlWllS - 

Potassium Ill 664 3MW12S 2l2 3211010 2DMWl6S - 

Sodium Ill 630 3MWl2S 2l2 92 2-316 2DMWllS - 

Vanadium 111 31.3 3MW12S 2l2 15 3-31 5 2DMWllS - 
Zinc 111 63.6 3MW12S 2l2 27.2-62.1 2DMWllS - I I NA 1 111 39 

2DMWllS - 

Lead (5.0/0.15) O/l ND II2 0.1 2DMWl6S - NA O/l ND 

Selenium (1 .O/OS) 111 0.13 3MW12S II2 0.13 ZDMWIIS - NA O/l ND 

MISCELLANEOUS PARAMETERS (r@(g) 
Total organic carbon I 2/2 ~7600@160000~ MCLLI 1 - I I NA I 111 1 43000 1 2DSSl3 1 I I NA I 



TABLE 9-11 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 3-AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONECTICUT 

r PAGE 3 OF 4 
s 

f iI 



TABLE 9-l 1 
SUMMARY OF SOIL ANALYTICAL RESULTS 

5 

SITE 3-AREA A DOWNSTREAM WATERCOURSES 

b 
NSB-NLON, GROTON, CONECTICUT 
PAGE 4 OF 4 

s 
ZONE 3 

SURFACE (~2 FEET) (5) SUBSURFACE (~2 FEET) 

Analyte Frequency Concentration Location of Frequency Concentration Location of 

of Range Maxbnum of Range Maximum 

Detection Detection Detection Detection 

MISCELLANEOUS PARAMETERS 

Total organic carbon 1 3i3 1 13000-57000 1 2DSS2 1 - I I NA I 

1 Includes samples 2DSSll13MW12S, and MCLLl 

2 Includes samples 2DMWll S and ZDMWI 6. 
3 Includes samples 2DSSl3, 2DSSl9 (geld duplicate of 2DSSl3), 2DSS5, and 2DSS6. Maximum values are used for evaluation of duplicate soil sample 

results and are counted as one sample. 

4 Includes sample 2DMWl5. 

5 Includes samples 2DSSl12DSS16. and 2DSS2. 
6 Includes sample 2DMW10S. 

7 NA - Not Detected. 
96 ND - Not Analyzed. 
N9 Values in parentheses represent Federak Toxicity Characteristic Regulatory Level (58 FR 46049)/Connecticul Clean-Up Standard Pollutant Mobilll Criteria for GB waters. 
Cd 

3 
0 

iii 



INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 
FILTERING: 

VOLATILES (UGIL) 

Ptil PHI 
OllO7t91 01107l91 
2DhdWl OD ZDMWI OD 

&P Deep 
Unfillered Unfiltered 

PH2-1 

03/3t/94 

2DMWlOD 

DeeP 
Unfiltered 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 1 010791-2DMWlOD 1 010791-2DMW20D 12DGWlOD 2DGW 1OD 

TABLE 9-12 

PH2-1 

03131194 

ZDMWIOD 

WP 
Flkred 

2DMWlOD 

Unlittered 

010791~ZDMwllD 

Ptil 

01107191 

ZDMWI 1 D 

Deep 
Unfiltered 

METHYLENE CHLORIDE I 5u I 5U I 10 u I I 75 
I TRICHLOROETHENE 

I I 5lJ 
SU 5u 10 u 1n II s II I I I I .- - 

I 10 u I 
I -- 

VINYL CHLORIDE 10 u I 
f I 

10 u I IO u I 10 u 
SEMIVOLATILES (UGIL) 

I 

BENZO(A)PYRE :NE I 10 u I 10 u I 10 u I I I 70 11 I ~ I .- - 1 I 16 I .- U 

BENZO(B)FLUORANTHENE ! 10 u ! 10 u ! 10 u ! I 10 u ] ! 10 u I 
:NZO(G,H,I)PERYLENE I 10 u I 10 u I 10 u I I IO u I I 10 u 

\NTHENE 10 u 10 u 10 u 10 Ll 10 u I 

3lETHYL PHTHALATE 10 u 10 u 10 u 10 u 10 u _ 

INDENO(1,2,3-CD)PYRENE 10 u 10 u 10 u 10 u 10 u 

PHENOL 10 u 10 u 10 u 10 u 10 u 
INORGANICS (UGIL) 

b 

t 
ALUMINUM 300 UJ 433 J 937 u 39.6 U 804 82.0 U 3oou 

ANTIMONY 25.0 u 25.0 u 13.0 u 14.8 J 12.0 u 12.0 u 25.0 u 

ARSENIC 3.0 u 3.0 u 2.0 u 2.0 UJ 2.1 J 2.0 u 3.0 u 

BARIUM 39 6 31 8 642J 64.7 J 899 81.8 104 

BERYLLIUM 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

BORON I 6.9 R I 3.4 R I 130 I 136 I 105 I 112 I 1.6 R 

CADMIUM 2.0 u 2.0 u 3.0 u 3.0 u 6.7 J 2.0 u 2.0 u I 

(, 4 II 
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TABLE 9-12 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 0107912DMW100 010791-2DMW2OD 2DGWlOD 2DGWlOD 
INVESTIGATION: Ptil PHl PH2-1 PH2-1 
SAMPLE DATE: 01 lOli91 01107/91 0331 I94 03131 I94 
LOCATION: 2DMWl OD 2DMWlOD 20hw100 20MW100 
SCREEN DEPTH: Deep Deep Deep D=P 
FILTERING: Unfiltered Unfiltered Unfiltered Filtered 

INORGANIC~ (UGiL) 

2DGWloD-2 2DGw1002 

PH2-2 PH2-2 
07/l 1 I94 07/l 1194 
2DMWlOD 20w100 

DeeP Deep 
Unfiltered Filtered 

010791-2DMWllD 

PHl ’ 

01107i91 

2DMWllD 

Deep 
Unfiltered 

MAGNESIUM 8960J 343OJ 10300 107Gu 6320 6720 11400 

MANGANESE 106 J 604 J 162 168 83 1 56.0 2390 

MERCURY 02 u 02 u 02 u 02 II 02 UJ 02 UJ 02 u 

NICKEL M7 J 224 J 110 UJ 110 UJ 195 u 81 U 19.2 J 

F POTASSIUM 5cm 4570 7210 7160 6210 6540 7780 . 

E SELENIUM 1ou IO u 30 UJ 3.0 UJ 30 u 30 u 1.0 u 

SILVER 70 u 70 u 20 u 20 u 20 u 20 u 7.0 u 

SODIUM 57700 134OQO 141000 126000 132000 194000 

THALLIUM 20 u 20 u 1 0 UJ 1.3 u 5.0 J 6.0 J 2.0 u 

VANADIUM 20.0 u 20.0 u 4.0 u 40 u 30 u 30 u M.0 u 

ZINC 81 J 128 J 74 J 74 J 241 U 20.0 u 61 J 
RADlONUCLlDES (PWL) 

GROSS ALPHA I 3.1 +I- 2.9 1 I I I I 1 8.9 +/- 10.6 

GROSS BETA 7.5 +I- 3 4 1 18.3 +/- 7.1 
MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 I I I 142 I I 80 I I I 

:. 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 2DGWllD 2DGWllD 2DGWllD-2 2DGWllD2 
INVESTIGATION: PHZ-1 PH2-1 PH2-2 PH2-2 
SAMPLE DATE: 03mKl4 03ml94 07mt94 o7m9l94 
LOCATION: 2DMwll D 2DMWll D 2Dh.lWll D 2DMWllD 
SCREEN DEPTH: Deep Deep Deep Deep 
FILTERING: Unfiltered FIllered Unfiltered Fllfered 

0l02!wDMWllS 

PHl 

OllO2191 

2Dhwll s 

Shallow 

Unfiltered 

VOLATILES IlJGk) 
I 1 I’ 

2DGwllS 2DGWllS 

PHZ-1 PH2-1 
03/22/94 03t22t94 
2DMwll s 2DMwllS 
Shallow Shallow 
Unfiltered Filtered 

1 ,1,2,2-TETRkCH~OROETHANE 10 u 10 u 5U 10 u 

1 ,ZDICHLOROETtiENE (TOTAL) 10 u 10 u SU 10 u 

BENZENE 10 u 10 u 5u 10 u 

BROMODICHLOROMETHANE 10 u 10 u 5u 10 u 
CHLOROFORM I 10 u I I 10 u I I 5lJ I 10 u I I 

I 

CHLOROMETHANE 10 u I ! 10 u ! ! 10 u 

METHYLENE CHLORIDE 10 u I 
! 10 u ! I 

10 u I I 5U I 10 u 1 
TRICHLOROETHENE I 10 u I 10 u I I SU I 10 u I 1 

VINYL CHLORIDE I 10 u I I 10 u SEMIVOLATILES lLJG/LI 1 1 10 u 1 10 u I I 

10 u I I 10 u I 10 u I I ‘p 
BENZO(A)PYRENE 10 u I 

;s 
BENZO(l3)FLUORANTHENE 10 u 10 u 1n II 

O-8 BENZO(G,H,I)PERYLENE 10 u 10 u 

BENZOMFLUORANTHENE 10 u 10 u r 

.- - I 10 u I 
10 u 10 u I 

I .- - 10 u 10 u 

BENZOIC ACID 50 u 5OU 5OlJ 5OU 

BlS(2-ETHYLHEXYL)PHTHAlATE 10 u 2J 10 u 10 u 

DI-N-OCTYL PHTHALATE 10 u 10 u 10 u 10 u 

I 10 u I 10 u I I 

(I II ’ 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON. GROTON. CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION. 

SAMPLE DATE: 

LOCATION: 

SCREEN DEPTH: 

FILTERING: 

INORGANICS (WA) 

2DGWllD 2DGWllD 

PH2-1 PH2-1 

03ml94 03/22/94 

2DMWllD 2DMWllD 

hP *P 
Unfiltered Fittered 

12DGWllD.2 

PH2-2 

07ml94 

2DMWll D 

D=P 
Unfiltered 

2DGwllD2 

PH2-2 

07/09/94 

2DMWll D 

Deep 
Filtered 

010291-2DMWllS 

PHl 

OllO2191 

2DMWll S 

Shallow 

Unfiltered 

2DGWllS 

PH2-1 

03/22&I 

2DMWll S 

Shallow 

Unfiltered 

2DGwllS 

PH2-1 

03122l94 

2DMWll S 

Shallow 

Filtered 

MAGNESIUM 11700 12OCQ 101ocl 10300 15600 18400 18700 

MANGANESE 2210 2140 1690 1640 1150 1370 1390 

MERCURY 02 u 02 u 02 u 02 u 0.2 UJ 02 u 02 u 

NICKEL 100 UJ 100 UJ 04 J 70 u 15.2 J 10.0 UJ 100 UJ 

T POTASSIUM 7400 7860 6870 7410 7210 8250 8180 

SELENIUM 30 UJ 30 u 50 UJ 50 UJ 1.0 u 3.0 u 3.0 u 

SILVER 20 UJ 20 UJ 21 J 2.0 u 70 u 2.0 UJ 2.0 UJ 

SODIUM 183ooo 188000 177wo 178ooo 190000 19Oooa 194OCXl 

THALLIUM 10.0 UJ 10.0 u 50 u 5.0 u 2.0 UR 10.0 UJ 10.0 u 

VANADIUM 50 u 50 u 3.0 u 10 u 20.0 u 5.0 u 50 u 

ZINC 4.9 35 J 11.8 u 8.8 u 67J 2.0 u 20 u I 
RADIONUCLIDES WCULI 

GROSS ALPHA 1 35 +/- 9.0 J 1 I 6 +I- 4.0 I 1 18.5 +I-8.9 1 10 +I- 4.0 J I 

GROSS BETA 1 37 +I- 7.0 J 15 +I- 5.0 1 7.7 +I- 7.8 1 11 +I- 5.0 J 1 
MISCELLANEOUS PARAMETERS (MO/L) 

HARDNESS as CaC03 I 172 I I 140 I I I 210 I I 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 2DGWllSQ 2DGWllS2 010791~MMWl5D 2oGw150 
INVESTIGATION. PHZ-2 PH2-2 PHl PH2-1 
SAMPLE DATE: 07fOQ194 o71oQfQ4 OllO7tQl 03117194 . 
LOCATION: 2DMwll s 2DMWll S 2DMWl50 2DMW15D 
SCREEN DEPTH: Shallow Shallow 
FILTERING: 

WP Deep 
Unfiltered Filtered Unfiltered Unfiltered 

VOIATILES (UGA) 

2LciWl5D 2DGWl5D-2 

PH2-1 PH2-2 
03ll7fQ4 07lOQfQ4 
2DMWl5D 2DMWl5D 

D-P D*P 
FItbed Unfiltered 

2DGWl5D-D-2 

PH2-2 

07lOQlQ4 
2DMWl50 

DeeP 
Unfiltered 

1 ,1,2,2-TETRACHLOROETHANE ! 10 u ! ! 
5u 

! 
10 u I I I I 10 u I I 10 u .- - 

._-- ~-~ 7 
lI+IICHLOROETHENE (TOTAL) 10 u 5u 10 u 10 u 10 u 

10 u 5U 10 u 10 u 10 u 

10 u 5u 10 u 10 u 10 u 
M 10 u 5 II 4l-l II 10 LI In II 

BENZENE 

BROMODICHLOROMETHANE 

CHLOROFOR I I “.9 1 .I ” I I .- - 1 .- - 
CHLOROME THANE 10 u I I 10 u 1 

10 u 10 u 10 u 
METHYLENE CHLORII 3E 10 u 5U 10 u 10 u 10 u 
TRICHLOROETHENE I 10 u I I I 1 5u 10 u 10 u 10 u 
VINYL CHLORIDE I 10 LI I I I 10 u 10 u 10 u 10 u 

1, SEMIVOLATILES (UGI L, 

BENZO(A)PYRENE I 10 u I I 10 u 10 u 10 u 10 u 

EENZO(B)FLUORANTl.-. __ iENE I 10 u I I 10 u 10 u 10 u 10 u 

BENZO(G,H,I)PERYLENE 10 u I tn II .Y Y I tn II I” ” I I 1n I1 .- - 1 Ill II .- - 
I 

ALUMINUM I 426 U I 317 II I AAZ I I I I 4040 I 5380 I 
ANTIMI-INV 

c II, 
I, H 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

$ 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 2DGWllS.2 2DGWllS2 010791~2Dh4Wl5D 2DGWl50 2DGWl5Cl 2DGwl5D-2 

F INVESTIGATION. PH2-2 PH2-2 Ptil PHZ-1 PH2-1 PH2-2 
s SAMPLE DATE: 07109/94 o7mQrQ4 01lO7lQl 03117l94 03117/94 07muQ4 

. LOCATION: 2DMwllS 2DMwl1s 2DMW150 2DMWl50 2DMWl SD 2DMWl SD 
SCREEN DEPTH: Shallow Shallow DeeP Deep Deep D+=P 
FILTERING: Unfiltered FIttered Unfiltered Unfiltered Filtered Unfiltered 

INORGANICS (W/L) 

2DGwKoD-2 

PH2-2 

07mJl94 
2DMWl5D 

D*P 
Unfillered 

RADIONUCLIOES (PCM) 

GROSS ALPHA I 6 +I- 4.0 I 1 2.1 +/- 2.1 I I I I 
GROSS BETA 14 +I- 4.0 1 5.6 +I- 3.2 I 
MISCELLANEOUS PARAMETERS (MO/L) 

HARDNESS as CaC03 I 172 I I I 52 I I 170 I 190 I 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

LOCATION: 



“‘? 
,I 

‘, 
Ir 

TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON. CONNECTICUT 
SAMPLE NUMBER: 1 2DGwi502 I2DGW 15002 ~011491-20h!w16D 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 

FILTERING: 

PH2-2 

07foQl94 

2DMW15D 

Deep 
Filtered 

PH2-2 

07mQfQ4 

2DMWl5D 

D-P 
Finered 

PHl 

01114/Ql 

2DMWl6D 

WP 
Unfiltered 

ZDGWlGD 

PH2-1 

03116IQ4 

2DW16D 

Deep 
Unfiltered 

2DGVWXl 

PH2-1 

03/l 6/Q4 

2DMWl6D 

D~=P 
Filtered 

2DGvmD-2 

PH2-2 

06/23/94 

2DMWl6D 

D=P 
Unfiltered 

2DGw16D2 

PH2-2 

06123JQ4 

2DMWl6D 

D=+P 
Filtered 

INORGANICS (UGA) L 
CALCIUM I 16100 I 16600 I lQ6000 I 14SooO I 14Qcm 1 174OOOJ I 176Ooa 

3.0 UJ I 3.9 J 30 u I 

I I ----- _ I -. .-- 

MANGANESE ! 142 ! 120 ! 2190 ! 2090 ! 2070 ! 1610 1630 I 
MERCURY 02 u 02 u 02 u 0.2 u 02 u 0.2 UJ 0.2 UJ 

NICKEL 70 u 70 u 334 J 61 5 181 u 19.9 U 0.7 u 

y POTASSIUM 4750 4690 12600 llooo 12300 12400 126cxY 

G SELENIUM 50 UJ 5.0 UJ 16 30 UJ 30 UJ 2.0 UR 2.0 UJ 

A SILVER 20 u 20 u 70 u 20 UJ 36 U 2.0 u 2.0 u 

SODIUM 56900 3lQoal 26QOm 303ooo 322000 3560000 

THALLIUM 50 u 50 u 20 u 100 UR 10.0 UR 20.0 UR 20.0 UJ 

VANADIUM 10 u 10 u 20.0 u 50 u 50 u 4.5 J 30 u 

ZINC 59 U 76 U 233 .J 11.1 u 41 u 95 U 20 II L 
RADIONUCLIDES (PCUL) 

I GROSS ALPHA I I I l.S+/- 11.8 I I I I I 
1 GROSS BETA I I 1 32.6 +I- 12.8 1 I I I I 

MISCELLANEOUS PARAMETERS MO/L) 

1 HARDNESS as CaC03 I 1 I I 466 I I 572 1 1 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, 
SAMPLE NUMBER: 1 010391~2DMW 16s 1 2DGWl6S 

PHI 

01/02tQl 

2DMWlGS 
Shallow 

Unfiltered 

5U 

5lJ 
5U 

5U 
5lJ 

10 u 

5U 

5U 
IO 11 

PH2-1 

03/16/94 

2DMWl6S 
Shallow 

Unfiltered 

. RESULTS 
GROTON, CONNECTICUT 

Fillered Unfiltered 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

Filtered 

INVESTIGATION. 

SAMPLE DATE: 

LOCATION: 

SCREEN DEPTH: 

FILTERING: 

VGLATILES (UGR) 

1 ,1,2.2-TETRACHLOROETHANE 

1.2-DICHLOROETHENE (TOTAL) 
BENZENE 

BROMODICHLOROMETHANE 
CHLOROFORM 

CHLOROMETHANE 

METHYLENE CHLORIDE 

TRICHLOROETHENE 
VINYL CHLORIDE 

I 10 u I I 

I 
I 

I .- - I I .- - I 
DIETHYL PHTHALATE 10 u I 10 11 I I In II I 10 u 

I 
INDENO(l,Z.J-CDIPYRENE 

I .- - I I .- I 

I 
I 

10 u I 10 u I I 10 u I 

BERYLLIUM 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u . l.OU 1.0 u 

BORON 2.2 R 500 UJ 50.0 u 946 66.6 50.0 u SC.0 u 

CADMIUM 2.0 u 20 u 2.0 UJ 2.0 u 2.5 J 2.0 u 2.0 u 

c II 
c Iii 
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TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION. 

SAMPLE DATE 

LOCATION: 

SCREEN DEPTH: 

FILTERING: 

INORGANICS (UGR) 

010391.2DMW16S 2DGW16S 

PHl PH2-1 

01102/91 03/l 6194 

2DMWl6S 2DMWl6S 
Shallow Shallow 

Unfiltered Unfiltered 

2DGWl6S 

PH2-1 

03/16/94 

2DMWl6S 
Shallow 

Filtered 

2DGwl6S-2 

PH2-2 

07lOQlQ4 

2DMiNlGS 
Shallow 

Unfiltered 

2DGwl6S2 

PH2-2 

07fOQlQ4 

2DMWl6S 
Shallow 

Fitkred 

aGw23D 

PH2-1 

03t21194 

2DMW23D 

D=P 
Unfiltered 

~2lxw230 
PH2-1 

03/2 1 IQ4 

2DMW23D 

D-P 
Filtered 

226 I 48400 m40 I 2050 I 14.6 U 1 

02 u 02 u 

1 NICKEL I 205 J I 100 u I 100 UJ 25 6 I 7.0 u I 12.4 U I 10.7 u I 
3040 I 15QOO I 4630 I 1430 u I 1170 u 1 POTASSIUM 2520 2850 

SELENIUM 10 u 30 UJ 30 UJ I 30 UJ I I 30 UJ I 30 u 30 UJ 

SILVER 70 u 20 UJ 20 UJ I 34 .I - . - I 31 u I 2.0 UJ 20 UJ 

SODIUM 49600 74900 83300 4740 u 4580 

THALLIUM 2.0 UR 10 UR 1.0 UR 3.0 UJ 6.5 J 1.0 UR 1.0 UR 

VANADIUM 200 u 50 u 6.2 U 77.7 30 u 5.0 u 5.0 u 

ZINC 22.8 J 90 U 75 u 488 14.9 U 57 u 20 u 
RADIONUCLIDES IPCUL) 

1 GROSS ALf m .- 

1 GROSS BETA 
MISCELLANEOUS PAW 

1 HARDNESS as CaC03 

>“A I 0.2 +I- 2.4 I I I I I I 
5.1 +I- 3.3 

4METERS (MGIL) 

I I 88 I I 140 I I 28 I I 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 

8 
2DGW23D.2 2DGw230-2 2DGw24D 2DGw24D 2DGw24D-2 2DGw24D2 2DGw24S 1 

;; 
INVESTIGATION. PH2-2 PH2-2 PHZ-1 PH2-1 PH2-2 PH2-2 PH2-1 
SAMPLE DATE: 06lm 06ml94 03/16/94 03116l94 O6t23l94 06l23l94 03/l 6194 

2DMW23D 2DMW23D 2DMW24D 2DMW24D 2DMW24D 2DMW24D 2DMW24S 
SCREEN DEPTH: D=P DIP D-P D-P Deep D-P Shallow 

I FILTERING: Unfiltered FIltered Unfiltered Filtered Unfiltered Filtered Unfiltered 
I 

VOLATILES (UGIL) 

1 ,1,2,2-TETRACHLOROETHANE I 10 u I I I 10 u .- - I I I I in II .- - I I I I rn II .I - 1 
1.2-DICHLOROETHENE (TOTAL) ! 10 u I I 10 u I 10 u I I 10 u I 
BEN2 !ENE I 10 u I I 10 u I I 10 u I I- ioIImp I 

I I 
I 

1 
I 

. - 
ODICHLOROMETHANE 10 u 10 u I I 10 u I Ill II 1 I I I .- - I 

I 
I .- - 

OROFORM 10 u I I 10 u I in II I I lrl II I CHLl .- I .- I 

CHLOROMETHANE 10 u 10 u 10 u 10 u 

METHYLENE CHLORIDE 10 u 13 u 10 u 10 u 

TRICHLOROETHENE 10 u 1 J 10 u 10 u 
VINYL CHLOR (IDE I 10 u I I 10 u 1 I 10 u I I 10 u -a . ..a-. I I 

SEMlVOLATlLts (UWL) 

BENZO(A)PYRENE I 10 u 
1 

10 u 10 UJ 10 u 

BENZO(B)FLUORANTHENE 10 u 10 u 10 UJ 10 u 

BENZO(G,H,I)PERYLENE 10 u 10 u 10 UJ 10 u 

BENZO(K)FLUORANTHENE 10 u 10 u 10 UJ 10 u 

BENZOIC ACID 5OU 50 UJ I I 50 UJ I I 50 UJ 1 

. ..-__ - . ..__ -- -_._ 

ALUMINUM I 147 I 28.6 U I 32.8 U I 27.2 U I 91.5 u I 11.1 u I 14.0 u ANTIMONY 13.0 u 13.0 u 15.0 u 15.0 UJ 12.0 u 12.0 u 15.0 u i 

ARSENIC 1.0 u IOU 20 UR 3.5 J 3.4 J 2.7 2.0 UR 

BARIUM 86 u 8.6 u 488 45.8 38.4 u 34.8 U 62.3 

BERYLLIUM 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

BORON 1 50.0 u I 50.0 u I 59.7 J I 53.8 I 45.9 u I 54.0 u I 50.0 UJ 

s CADMIUM 3.0 u 3.0 u 2.0 u 2.0 UJ 2.0 u 2.0 u 2.0 u 

0 

c II 
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TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON. CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

SCREEN DEPTH: 

FILTERING: 

T 
2DGW23D-2 j 2DGW230-2 12DGW24D I2DGw24D 

PH2-2 

2DMW23D 

D=P 
Unfiltered 

PH2-2 PH2-1 

06/22l94 03116194 
2DMW23D 2DMW24D 

D*P D=P 
FWmzd Untiltered 

PH2-1 

03/16/94 

2DMW24D 

DIP 
Fillered 

mGw24D-2 

PH2-2 

06l23l94 
2DMW240 

D-P 
Unfiltered 

2DGw24D2 

PH2-2 

06123194 
2DMW240 

WP 
Filtered 

2DGw24.S 

PH2-1 

03/I 6194 

2DMW24S 

Shallow 

Unfiltered 

MANGANESE 

NICKEL 

_ SILVER 

SODIUM I 5250 I 5240 81000 I 82000 69300 68400 I 69600 

THALLIUM 1.0 UJ 1.3 u 10 UR 1.0 UR 20 UR 2.0 UJ 1.0 UR 

VANADIUM I 40 u I 40 u 5.0 u I 5.0 u 3.0 u 3.0 u I 50 u 

ZINC 3.1 J 56 J 13.4 u 98 U 59.0 33 u 20 u 

MISCELLANEOUS PARAMETERS (MG/L) 
1 I I 1 1 I 1 I 1 
1 HARDNESS as CaC03 I 28 I I 118 I I 68 I I 108 I 
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TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 2DGW24S 20GW24S.2 20GW24S2 2DGwm 
INVESTIGATION. PHZ-1 PH2-2 PH2-2 PH2-1 
SAMPLE DATE: 03ll6l94 07109/94 07lO9l94 01123t94 
LOCATION: 2DMW24S 2DMW24S 2DMW24S 2DMW25D 
SCREEN DEPTH: Shallow Shallow Shallow Deep 
FILTERING: Finered Unfiltered Filtered Unfillered 

VOLATILES (UG/L) 

2DGw25D 2DGW25D-2 

PH2-1 PH2-2 

Oll23t94 oBI23l94 
2DMW25D 2DMW25D 

D=P Deep 
Filtered Unfiltered 

2DGW25D2 

PH2-2 

06/23/94 

2DMW25.0 

D=P 
Filtered 

1 CADMIUM I 2.0 UJ I 2.0 u I 2.0 u I 2.0 u I 2.0 u I 2.0 u I 2.0 u I 

c II 6 II I’ 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 1 2DGW24S I2DGW24S2 12DGW24S2 I2DGW25D ~2DGW25D 12DGw25D-2 1 zDGw25D2 1 
INVESTIGATION: PH2-1 PH2-2 PH2-2 PH2-1 PH2-1 
SAMPLE DATE: 03/16/94 07/09f94 07/09/94 01123f94 Oil23194 
LOCATION: 2DMW24S 2OMW24S 2DMW24S 2DMW25D 2DMW25D 
SCREEN DEPTH: Shallow Shallow Shallow D=P D-P 

PH2-2 

06123194 
2DMW250 

PH2-2 

06l23i94 
2DMW25D 

DWP 
FILTERING: Fillered Unfillered Filtered Unfillered Filtered Unfiltered Filtered 

CALCIUM 30100 50100 39100 16900 J 17100 16000J 16200 

CHROMIUM 55 u 84 6 3.0 u 30 u 30 u 17.6 3.0 u 

COBALT 147 u 33 3 30 u 40 u 40 u 30 u 30 u 

COPPER 165 U 137 J 20 UJ 20 u 20 u 103 2.0 u 

IRON 6290 40200 158 29600J 1580 74900 J 5OOOJ 

LEAD 45 J 482 15 J tou 10 u 2.0 UR 20 UJ 

MAGNESIUM 8960 15500 7040 3830 3800 3790 J 4070 

MANGANESE 2280 1800 1040 152 140 300 253 

MERCURY 02 u 02 u 02 u 02 u 02 u 02 UJ 02 UJ 

NICKEL 100 UJ 37 6 70 u 10.0 u 100 u 15.3 u 11.8 U 

‘p POTASSIUM 4720 9370 4500 3110 3560 3500 3950 

SELENIUM 30 UJ 30 UJ 30 UJ 1 0 UJ 1 0 UJ 2.0 UR 20 u 

SILVER 28 U 26 U 20 J 20 UJ 2.0 UJ 20 u 2.0 u 

SODIUM 59500 62400 62900 62000 61300 65900 

THALLIUM 10 UR 33 J 51 J 10.0 UJ 10.0 UJ 20.0 UR 20.0 UJ 

VANADIUM 184 U 113 38 U 50 u sou 80 30 u 

ZINC 177 u 171 66 u 18.4 J 16.7 J 75 7 11.7 u 

MISCELLANEGUS PARAMETERS (MGIL) 

HARDNESS as CaC03 I I 160 I I I I 52 I 1 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 2DGW25S 2DGW25S 2lIGw2s2 2DGW25S2 
INVESTIGATION: PH2-1 PH2-1 PHZ-2 PH2-2 
SAMPLE DATE: 01 RX94 01123t94 07l09f94 07lcKm4 
LOCATION: 2DMW2% ZDMWMS 2DMW25S 2DMW25S 
SCREEN DEPTH: ShdOW Shallow Shallow Shallow 
FILTERING: Unfiltered Filtered Unfflered FIltered 

VOLATILES (UG/L) 

m26D 

PHZ-1 

03/l 7194 

2DMW26D 

Deep 
UnfilIered 

c III 
c II 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES: NSB-NLON. GROTON. CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 

FILTERING: 

INORGANICS (UGA) 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

. 
2DGw25S 2DGW25S 2DGw25S-2 2QGw25s2 pGwzso pJGw260 1 XXX’%D-D 
PH2-1 PH2-1 PH2-2 PH2-2 PH2-1 PH2-1 PH2-1 
Oll23l94 01123194 07lcm94 07lo9194 0317/94 03ll7l94 03/l 7/94 
2DMW25S 2DkVN2SS 2DMW2!s 2DMW25S 2DMW26D 2DMW26D 2DMW260 
ShiJllOW Shallow Shallow Shallow D=P MP Deep 
Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered Filtered 

11200 J mo 11100 10700 32300 33300 

59.3 3.0 u 12.4 3,o u 30 u 3.0 UJ 3.0 UJ 

x.7 40 u 49 J 30 u 40 u 10.6 U 40 u 

66.1 20 u 8.5 J 20 UJ 20 u 2.0 u 20 u 

IRON 49200 J 393 9ocKi 45.3 u 3600 2170 2240 

LEAD 27 2 1ou 80 15 J 20 UJ 2.0 u 20 u 

MAGNESIUM 15000 2210 4790 2460 6530 6760 9010 

MANGANESE 1640 660 171 49 5 4!%0 4160 4350 

MERCURY 02 u 02 u 02 u 02 u 0.2 u 02 u 02 u 

NICKEL 307 100 u 92 J 70 u 100 u 10.0 UJ 10.0 UJ 

POTASSIUM 12400 2510 4740 2690 U 5010 5390 5450 

SELENIUM 15 u 1 0 UJ 30 UJ 3.0 UJ 3.0 UJ 3.0 UJ 3.0 UJ 

SILVER 20 UJ 20 UJ 20 u 2.0 UJ 2.0 UJ 2.0 UJ 20 UJ 

SODIUM 32300 31100 44900 53100 542Qo 55500 

THAI I tub.4 10.0 UJ 1 0 UJ 3.0 UJ 6.3 J 10 UR 10.0 UR 10.0 UR 

VANADIUM I 89.7 I 50 u I 206 I 3.4 u I 5.0 u I 5.0 u I 5.0 u 
ZINC 163 45 J 446 11.6 U 16.3 U 10.6 U 106 U I 
MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 I I I 44 I I 120 I I 1 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNEC’ 
SAMPLE NUMBER: 1 2DGW26D-2 1 2DGW260.D I2DGw26D2 

I 10 u I 10 I 10 u 

I -. ,.-..‘-I t .- - 1 .- - I I I” ” I I” ” 

1 J 

. --, 
1,1,2,2-TETRACHLOROETHANE U I I 10 u I 
1.2-DICHLOROETHENE (TOTAl 1 1 10 LJ I 1n II rn II I an II 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

R AREA A DOWNSTREAM WATERCOURSES: NSB-NLON. GROTON. CONNECTICUT 
z 
2 SAMPLE NUMBER: 1 2DGW26D 2 
I’ 
6 INVESTIGATION. PH2-2 

SAMPLE DATE: 07tOa/94 

LOCATION: 2DMW26D 

SCREEN DEPTH: Deep 
FILTERING: Unfiltered 

INGRGANICS (UGIL) 

2DGW26D-D 

PH2-1 

0317lQ4 
2DMW26D 

Dt=P 
Unfiltered 

2DGW26D2 

PH2-2 

07/08/94 

2DMW26D 

D=P 
FIltered 

2DGWES 

PH2-1 

03117194 

2DMkV26S 
Shallow 

Unfiltered 

2DGwm 

PH2-1 

03/l 7194 
2DMW26S 

Shallow 

Filtered 

2DGW26s2 

PH2-2 

07iOalQ4 
2DMW26S 

Shallow 

Unfiltered 

2DGW26S2 

PH2-2 

07lOm4 

2DMw26S 

Shallow 

FlUered 

MAGNESIUM 75Qll a720 7430 5250 5230 2650 2590 

MANGANESE 3310 4600 3170 56 65 27 U 4.5 u 

MERCURY 02 u 02 u 02 u 02 u 02u 02 u 02 u 

NICKEL 70 u 100 u 70 u 100 u 128 u 70 u 70 u 

? POTASSIUM 5560 5310 5270 4110 4150 3500 3250 , 
ii SELENIUM 30 UJ 3.0 UJ 30 UJ 3.0 UJ 30 UJ 30 UJ 3.0 UJ . 

SILVER 20 u 20 UJ 20 UJ 20 UJ 20 UJ 2.0 u 20 UJ 

SODIUM 60300 59500 43100 42700 246m 24200 

THALLIUM 75 J 1.0 UR 5.6 J 1.0 UR 10.0 UR 5.1 J 7.7 J 

VANADIUM 38 u 50 u 30 u 5.0 u 50 u 30 u 30 u 

ZINC 403 a9 u 18.6 u 20 u 2.0 u 11.6 U 11.6 U 
MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 1 104 I 124 I I 76 I I 43 I 1 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 2DGW27D 2UGW27D 2DGW27D-2 2DGW27D2 
INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-2 
SAMPLE DATE: 0311 am4 0311 a194 o6l26t94 06KmQ4 
LOCATION: 2DMW27D 2DMW27D 2DMW27D 2DMW27D 
SCREEN DEPTH: Deep D=P Deep D=P 
FILTERING: Unfittered Fdtered Unfiltered Ftered 

VOLATILES (UG/L) 

2DGW27S 2DGW27S 

PH2-1 PH2-1 

03/l 7lQ4 03l17l94 

2DMW27S 2DMw27S 
Shalbw Shallow 

Unfiltered Filtered 

2DGW27S2 

PH2-2 

06/25#4 

2DMW27S 
Shallow 

Unfiltered 

1 ,1,2,2-TETRACHLOROETHANE I 10 u I I 10 u I 1 10 u I 1 10 u 

1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 

SEMlVOLATlLEs ,uti,u 

‘OIC ACID 50 u 5oU I !XU 5OU 1 

DlBENZO(A,H)ANTHRACENE 10 u 10 u 10 u 10 u 

DIETHYL PHTHALATE 10 u 10 u 10 u 10 u 

INDENO(1.2,3-CD)PYRENE 10 u 10 u 10 u 10 u 

PHENOL 10 u 10 u 10 u 10 u 
INORGANICS lUG/Ll 

III 

c III 
c IllI 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 2DGW27D 2DGW27D 2DGW27D-2 2DGW2702 
INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-2 
SAMPLE DATE: 03ll al94 0311 at94 o6m/Q4 @XXI94 
LOCATION: 2DMW27D 2DMW27D 2DMW27D 2DMW27D 
SCREEN DEPTH: MP Deep Deep Deep 
FILTERING: Unfiltered FIttered Unfiltered Filtered 

INORGANICS (UC%&) 

CALCIUM 35200 J I I 3woo I 402w 
CHROMIUM 106 3.3 u 3.0 u 3.0 u 

12DGW27S 

1 PH2-1 

03/l 7194 

2DMW27S 
Shallow 

Unfiltered 

I 60200 
30 u 

2DGW27S 2DGW27S2 

PH2-1 PH2-2 
03/l 7194 O6l25fQ4 
2DMW27S 2DMW27S 
Shatlow Shallow 
Filtered Unfiltered 

I I 45oml 

3.0 UJ 1.7 J 
I COBALT I 40 u 1 40 UJ ! 30 u ! 30 u I 67 I 78 u I 280 I 

COPPER 31.8 2.0 u 29 J 3.4 20 u 20 u 1.0 u 

IRON 5280 J 141 u 2050 172 149 134 1670 

LEAD 96 20 UJ 2.0 UJ 20 u 20 UJ 20 u 20 UJ 

MAGNESIUM 3580 J 2900 3530 3630 _ 10100 10100 a560 

MANGANESE 239 143 262 243 1730 1730 3180 I 
1 MERCURY I 02 UJ I 02 UJ I 02 u I 02 u I 0s II I- rl7ll I n3 I -- - I -- - I “.S U 

NICKEL ! 100 u ! 100 u ! 70 u ! 70 u I 100 u I 100 UJ I 480 I 
POTASSIUM I 3360 J I 26&l J 4120 3610 ai90 a710 

‘p 
8260 

iti SELENIUM SILVER 30 20 UJ u 30 20 UJ u 20 20 UJ u 20 2.0 u u 2.0 30 UJ 3.0 3.7 UJ u 2.0 1.0 u u 

SODIUM 234OOJ 36700 41100 284ooo 174mM 

THALLIUM 10 UJ 1 0 UJ 200 UR 200 u 10.0 10.0 UR 20.0 UR 

VANADIUM 50 UJ 50 u 41 30 u 5.0 u 5.0 u IO u 

ZINC 36.5 20 u 7.0 u 3.6 78 u 6.5 U a.2 
MISCELLANEOUS PARAMETERS (MGIL) 

1 HARDNESS as CaC03 I 100 I I IO8 I I 204 I I 160 I 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES: NSB-NLON, GROTON, CONNECTICUT * 
SAMPLE NUMBER: 2DGW27S2 1 2DGW28D 12DGW2BD ’ 12DGW28D-2 ~2DGw2SD2 (mGw2SS ImGw28S 1 

PH2-1 PH2-1 

03/17/94 03117194 
2DMW2BD 2DMW28D 

D=P D*P 
Unftltered Filtered 

PH2-2 

CW26194 

2DMW2BD 

D-P 
Unfiltered 

PH2-2 

06cwQ4 
2DMW2BD 

Deep 
Ftnered 

PH2-1 

03/17/94 

2DMW2BS 

Shallow 

Unfiltered 

PH2-1 

03/17/94 

2DMW2BS 

Shallow 
FiUered 

1 ,1,2,2-TETRACHLOROETHANE 1 I 10 u I I IO u I I 10 u I 
1 ,ZDICHLOROETHENE (TOTAL) 10 u 10 u IO u 

METHYLENE CHLORIDE I I 10 u I I 35 u I I 10 u I I 

ZO(G,H.I)PERYLENE I I IO u I I IO u I I 10 u I I 

BENZOIC ACID I I 5OU I 5OlJ I 5OU I 

DI-N-OCTYL PHTHALATE 10 u I I 10 u I I IO u I I 
DleENZO(A,H)ANTHRACENE 10 u IO u 10 u 

DIETHYL PHTHAIATE 10 u 10 u 10 u 

INDENO(1,2,3XD)PYRENE 10 u 10 u 10 u 

PHENOL 10 u 10 u 10 u 
INORGANICS (UGIL) 

ALUMINUM 10.0 u 1860 17.5 u 544 12.4 90’ 660 

ANTIMONY 12.0 u 15.0 u 15.0 UJ 12.0 u 12.0 u 15.0 u 15.0 UJ 

ARSENIC 2.0 u 2.0 UR 2.0 UJ 3.6 U 2.0 u 2.0 UR 27 J 

BARIUM 960 320 11.3 163 119 13.1 10.6 
I I ..- 

I 
.-.- 

I 
.._ I 

BERYLLIUM ! 1.0 u 
I 

! 1.0 u ! 1.0 u ! 1.0 u ! 1.0 u ! 1.0 u 1.0 u 
BORON 50.0 u I 500 UJ I 50.0 u I 30.0 u I 50.0 u I ! I 

50.0 UJ I 500 u 

CADMIUM 2.0 u 2.9 UJ 2.5 u 2.0 u 2.0 u 2.0 u 2.0 UJ I 

Ul 

c /iI 
c I II c i 



,, 
‘! 
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TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES: NSB-NLON. GROl 
SAMPLE NUMBER: 

INVESTIGATION. 

SAMPLE DATE. 

LOCATION: 

SCREEN DEPTH: 

FILTERING: 

INORGANICS (lJG/L) 

XXW27S2 

PH2-2 

06125194 

2DMW27S 
Shallow 

Filtered 

2DGW28D 

PH2-1 

03117194 

2mw26D 

D-P 
Unfiltered 

3N, CONNECTICUT 
2DGW2802 

PH2-2 

06ml94 
2DMw280 

WP 
Filtered 

, 
,) 

) 
1 

, 
CALCIUM I 53300 51wo I 518cul 54200 I 24000 23900 

CHROMIUM 30 u 41 J 30 UJ 38 J 3.0 u 3.0 u 3.0 UJ 

COBALT I 27 4 40 u 4.0 u I 30 u 30 u I 40 u 46 U 

COPPER 20 u 38 J 20 u 46 22 20 u 20 u 

IRON I 1390 4790 500 u I 19800 3170 I 04 u 50.0 u 

LEAD 2ou . 20 UJ 20 u 20 UJ 20 u 2.0 u 2.0 u 

MAGNESIUM I 7560 7190 6190 I 6070 6250 I 1610 1610 

MANGANESE 3240 1800 1650 2120 2120 159 79 

MERCURY I 02 u 02 u 02 u I 02 u 02 u I 0.2 u 02 u 

NICKEL 563 100 u 100 UJ 70 u 70 u 100 u 100 UJ 

POTASSIUM I 7290 4210 3130 I 4550 4510 I 5810 6100 

SELENIUM 20 u 30 UJ 30 UJ 20 u 2.0 u 30 UJ 30 UJ 

SILVER 
I 

20 u 20 UJ 20 UJ I 20 UJ 20 u 1 20 UJ 20 UJ 

SODIUM I 160000 9520 9370 I 11800 12900 I 38700 37600 

THALLIUM M.0 u 10 UR 1.0 UR 2.0 UR 2.0 u 1.0 UR 1.0 UR 

VANADIUM I 30 u 103 50 u I 30 II 30 u I 50 u 50 II 

ZINC 39 229 u 20 u 12.2 u 5.0 20 u 20 u 

I 
MISCELLANEOUS PARAMETERS (MGIL) 

I 1 
1 HARDNESS as CaC03 I I 164 I I 148 I I 68 I I 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

INVESTIGATION: 

SAMPLE DATE: 

SCREEN DEPTH: 

ALUMINUM 461 342 57.6 u 40.5 u 116 U 117 u 62.6 U 

ANTIMONY 3.0 u 12.0 u 15.0 u 15.0 u 12.0 u 12.0 u 12.0 u 

ARSENIC 1.4 J 2.0 u 2.0 u 311 II Al 2.0 J 5.1 
BA#BII a.. .I)m .C)P 4-e 

-.w - . . , 

PnlXl”M 18x2 IL0 9J.P 49.6 75.1 72.4 75.8 

BERYLLIUM 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

BORON 50.0 u 50.0 u 53.8 J 57.6 J 57.5 u 63.2 57.2 U 

CADMIUM 1.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 

Cl c 
’ ) 
IiN 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES: NSB-NLON. GRO’ 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

SCREEN DEPTH: 

FILTERING: 

2DGw2&2 

PHZ-2 

c6l2594 

2DMw28S 

Shallow 

unfineed 

INORGANICS (UG’L) ~~ 

mGW28S2 

PH2-2 

OcQ5f94 

2DMW2BS 

Shallow 

Filtered 

IN, CONNECTICUT 
mGw29s 

PH2-1 PH2-1 

Olt23l94 01 t23l94 

2DMW29S 2DMW29S 
Shallow Shallow 
unfiltered Filtered 

2DGw9s2 2DGwm-D-2 

PH2-2 PH2-2 
07t1m 07/l 2&4 
2DMW29S 2DtUW29S 
ShalkJw Shallcw 
Unfiltered Unfiltered 

2DGw2952 

PH2-2 
07/l m4 

2DMW29S 

Shallow 
Filtered 

CALCIUM 326w 35200 28oooJ 2B400 188UO 18000 19600 

CHROMIUM 1.5 J 3.0 u 3.0 u 3.0 u 3.4 J 3.0 u 3.0 u 

COBALT 10 u 30 u 46 J 61 J 31 u 60 U 48 U 

COPPER 1.0 u 2.0 u 2.0 u 32 U 20 u 20 II 3r-i II -.- - -.- - 

IRON 160 U 31.9 1890 J ml0 9210 9ooo 9690 

LEAD 2.0 UJ 2.0 u 1.0 u 1.0 u 7.0 J 1.0 UJ 2.8 

MAGNESIUM 3710 3290 5610 _ 5640 5270 5070 5360 

MANGANESE 61.5 49.7 343 350 519 499 517 

MERCURY 02 u 0.2 u 02 u 02 u 02 UJ 0.2 UJ 0.2 UJ 

NICKEL 12.0 u 70 u 10.5 J 11.1 J 11.6 U 70 u 179 II k 1 .-.- - 
POTASSIUM 5930 5450 4930 5290 I 4950 4960 5160 

SELENIUM 20 u 2.0 u 1.3 u 1.0 UJ 3.0 u 3.0 u 3.0 u 

SILVER 10 u 2.0 u 2.0 UJ 20 UJ 2.0 u 2.0 u 2.0 u 

SODIUM 166000 161OLXI 94700 139ow 1WXIO 140000 

THALLIUM m.0 UR 200 u 100 UJ 10.0 UJ 7.6 J 5.8 J 6.5 J 

VANADIUM 1.0 u 3.0 u 5.0 u 5.0 u 3.0 u 3.0 u 3.0 u 

ZINC 4.7 20 u 32.9 J 32.2 J m.0 u 27.6 U 23.5 u 
MISCELLANEOUS PARAMETERS (MGR) 

HARDNESS as CaC03 I 100 I I I I 68 I 72 I I 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

INVESTIGATION: 

SAMPLE DATE: 01107l91 

SCREEN DEPTH: 

. 6 II 6 II 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSBNLON, GROTON, CONNECTICUT 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 

FILTERING: 

RAMONUCLlMS (PCVL) 

GROSS ALPHA I 
GROSS BETA 
MISCELLANEOUS PARAMETERS (MO/L) 

HARDNESS as CaC03 I 

I I I I 1 29.3 +I- 21.3 1 35 +/- 13.0 J 

1 34.1 +I- 14.7 1 32 +I- 14.0 J 

I I I 200 I I I 420 I 

. . 



TABLE 9-1.2 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

. AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 3Gwm 3GW12D0 3Gw12D-2 3GW12D0 3Gw1202 0102!31-3Mwl2S 3Gwizs 
INVESTtGATION: PH2-1 PH2-1 PH2-2 PH2-1 PH2-2 PHl PH2-1 
SAMPLE DATE: 0X22&34 03l22l94 07to9l94 03122J94 07lw94 01/02/91 03122t94 
LOCATION: 3MW120 3MW12D 3MW120 3MW12D 3MW12D 3MWl2S 3MW12S 
SCREEN DEPTH: DIP D-P Deep ShdW ShallOW 
FILTERING: 

Deep D=P 
Filtered Fillered Unf#ered Unfittered Filtered Unfinefed Unfiltered 

VOLATILES (UGiL) 

c III 



“I 
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TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 3Gw120 3GWl’ZDD 3Gw12D-2 3GW12D-D 3GWl2lY2 

G 
01@91-wwl2S 3Gwl2.S 

INVESTIGATION: PHZ-1 PH2-1 PH2-2 PH2-1 PH2-2 PHl 
6 

PH2-1 
SAMPLE DATE: 0322l94 0312294 07109l94 03l22l94 07mt94 01m2/91 03122l94 
LOCATION: 3MWl2D 3MWl20 3MW12D 3MW12D 3MW120 3MW12S 3MW12S 
SCREEN DEPTH: Deep D=P D-P Deep Shallow Shilllow 
FILTERING: Filtered Filtered Unfiltered Unfittered Filtered Unfiltered Unfiltered 

INORGANICS (W/l.) 

CALCIUM ! 73600 1 72600 1 72200 I 74300 1 76600 I 64900 I 69600 

U.” U I CHROMIUM I 3.0 u I 3.3 u I 9.3 I 13.2 U I 4.0 u I 5.0 u I -an 

COBALT 21.7 U 15.6 U 38.8 449 u 68 u 14 1 

W 
1. 

2 

i700 J ! 1580 ! 7030 I 
1 

MANGANESE 6970 6910 7oxl 7070 7630 6010 6340 

MERCURY 02 u 02 u 02 u 02 u 0.2 u 02 UJ 0.2 u 

NICKEL 100 UJ 100 UJ 35 3 22.4 J 7.0 u 19.7 J 100 UJ 

POTASSIUM 19200 19100 16300 l%JOO 16500 14300 

SELENIUM 30 UJ 3.0 UJ 6.3 J 3.0 5.0 UJ 1.0 u 3.0 UJ 

SILVER 20 UJ 20 UJ 2.3 J 3.3 J 2.0 u 7.0 u 2.0 UJ 

SODIUM 527000 519mO 513axI 518cmJ 528000 478Om 528000 

THALLIUM 1.0 UJ 10.0 UJ 5.0 u 10.0 5.0 u 10.0 UR 10.0 UJ 

VANADIUM 5.0 u 5.0 u 3.0 u 5.0 u 1.0 u 20.0 u 6.9 

1 ZINC I 8.1 1 2.2 J I 21.3 U I 23.4 1 12.4 U I 14.4 J I 14.8 I 
RADlONUCLlDES (PCUL) 

GROSS ALPHA I I 1 30+1-12.0 I I 1 25.7+1-18.4 1 12+/-ll.OJ 

GROSS BETA 1 40+1-12.0 1 2.6 +I- 16.1 1 26 +I- 13.0 J 
MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 I I I 420 I 420 I I I 456 I 



TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 3Gw12s 3Gw8.2 3Gwm2 
INVESTIGATION: PHZ-1 PH2-2 PH2-2 
SAMPLE DATE: 03m4 07Kw94 07KM94 II 
LOCATION: 3Mw12s Wl2S 3W12S 
SCREEN DEPTH: SlldOW SIWOW Shallow 
FILTERING: Filtered Unfittered Filtered 
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TABLE 9-12 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

$ 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 

z INVESTIGATION: 

SAMPLE DATE: 

SCREEN DEPTH: 

GROSS ALPHA 

MISCELLANEOUS PARAMETERS (MOIL) 

HARDNESS as CaC03 I 



TABLE 9-l 3 
SUMMARY OF PHASE I GROUNDWATER ANALYITCAL RESULTS 
SITE 3 -AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 1 

I c 

SHALL& WELLS (1) DEEP WELLS (2) 
I A ~ _. I . _. _ ! I ---A- I Analyte trequency ~oncenfrafton Locatton of Frequency Concentration Locawon or 

of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

VOLATILE ORGANICS @g/L) 
1,1,2,2-Tetrachloroethane Q/3 ND (3) l/5 7 2DGW16D 
1 ,ZDichloroethene (total) Q/3 ND l/5 13 2DGW16D 
Trichloroethene 613 _ . ND l/5 17 2DGW16D 
SEMIVOLATILE Oi RGANICS (ugll) 

ithalate I 613 I I ND I l/5 I 4 I 2DGWlOD I IBis(2-ethylhexyl)pl IBis(2-ethylhexyl)pl 
~N”R)“b”llPC I#,“/i \ INORGANICS (ug/L) 

(Al” 

lBmi”rn 
I I I 
I I 17 I-?Q 9 I 2P-lM19C I CIC I 24 P In.4 I 

(Cadmium 

I LIJ I 

YV.. IL” 
I 013 I - I ND I 2l5 I 

ICobalt 

ilmn I I ini-iwtn I ~C\A/13c! I 

1 Includes samples 2DMWllS, 2DMW16S, and 3MW12S. 
2 Includes samples 2DMWlOD, 2DMW20D (field duplicate of 2DMWlOD), 2DMWl lD, 2DMW15D, 2DMW16D, and 3MW12D. 

Duplicate sample results are averaged and counted as one sample. 
3 ND - Not Detected. 

c II 



m,, ” I, 
‘j 

TABLE 9-14 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 

g NSB-NLON, GROTON, CONNECTICUT 

r;: PAGE 1 OF 2 
s; 

SHALLOW WELLS (1) DEEP WELLS (2) 

UNFILTERED FILTERED UNFILTERED FILTERED 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

Detection Detectlon Detection Detection Detection Detection Detection Detection 

VOLATILE ORGANICS (uglL) 

1 ,P-Dichloroethene (total) 1110 28 2DGW29S - NA (3) l/l 1 2 2DGWl6D - NA 

Chloromethane 0110 ND (4) - NA (3) 1111 2 2DGW26D - NA 

Trichloroethene 0110 ND NA (3) 2/l 1 l-3 PDGWl6D - NA 

Vinyl chloride 1110 130 2DGW29S - NA (3) O/II ND NA 

SEMIVOLATILE ORGANICS (uglL) 

‘p 

ii 

3 

I. 
u, I. 

0 2 

ii A 



TABLE 9-14 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 

g NSB-NLON, GROTON, CONNECTICUT 
8. PAGE2OF2 
s 

SHALLOW WELLS (1) 1 DEEP WELLS (2) 

UNFILTERED I FILTERED UNFILTERED I FILTERED 

Analyte 

Potassium 

Selenium 

Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentretlon Location of 

of Range Maxlmum of Range Maximum of Range Maxlmum of Range Maximum 

Detection Detection Detection Detection Detection Detection Detection Detection 

loll0 2850-20000 3GWl2S loll0 251 o-20900 3GWl2S loll1 3110-19000 3GWl2D lO/ll 2680-19150 3GWl2D 

1110 3 2DGW27S 0110 Nn 9 36 nr1 I un 

tSitver I OllO I I Nn I nlln -. .- 

._ 

I 

---_ _-. - 

._I 

-.- 
Vanadium 

-. .” 

2110 6.9-89.7 2DGW25S 0110 

Zinc 4110 

1 

14.8-163 

lOll0 

2DGW25S 

132300-5280001 

4110 

MISCELLANEOUS PARAMETERS 

3GWl2S 1 10110 
I l/6 I IO 1 2DGW27S 1 015 

t 

I 

I ND 

ND 

1 1111 

1111 

1 

2.15 

10.3 

3GWlZD 

1 

O/l 1 

2DGW28D 

ND 

1 O/II 1 I ND 

i 

31100-554000 

4.5-32.2 1 

3GW12S 

2DGW29S 

10111 

i 

9520-516500 

5111 

3GWl2D 

1 

11111 

4.9-38.5 

4580-523000 

i 

3GWl2D 

2DGW27D 1 4111 1 3.5-16.7 1 

ND 

2DGW25D 

l/6 7.5 3GWl2D 016 ND 

Hardness asCaC03 (mg/lj 717 I 68-456 I 3GW12S 1 - I 1 NA 1 lo/l0 1 28-488 1 2DGW16D 1 - I I NA I 

1 Includes samples 2DGWllS. 2DGWl6S. 2DGW24S, 2DGW25S. 2DGW26S, 2DGW27S. 2DGW28S, 2DGW29S, 2DGW3OS, and 3GWl2S. 

‘P 2 Includes samples 2DGWlOD. 2DGWllD. 2DGWl5D. 2DGWl6D. 2DGW23D. 2DGW24D, 2DGW250,2DGW26D, 2DGW26D-D (fiekl duplicate of 2DGW26D), 2DGW27D, 2DGW28D, 

f% 
3GWl2D, and 3GWl2D-D (field duplicate of 3GWl2D) Duplicate sample results are averaged and counted as one sample. 

3 NA - Not Analyzed. 

4 ND - Not Detected. 



TABLE 9-l 5 
SUMMARY OF ROUND2/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 

g NSB-NLON, GROTON, CONNECTICUT 
& PAGE1 OF2 
s 

I SHALLOW WELLS (1) I DEEP WELLS (2) I . . . 
UNFILTERED FILTERED UNFILTERED FILTERED 

Analyte Frequency Concentatlon Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Lo&ton of 

of Range Maximum of Range Maximum of Range Maximum of Range Maxlmum 

Detection Detection Detection Detection Detection Detection Detection Detection 

VOLATILE ORGANICS (u@/L) 

SEMIVOLATILE ORGANICS (u@/L) 

Benzoic acid 1110 

Bis(2ethylhexyl)phthalate 1110 

Phenol 0110 

0.6 2DGW29S - NA (3) 0111 ND NA 

7 2DGW29S - NA (3) 5/l 1 2-59 2DGW26D - - NA 

ND NA (3) ill 1 3 2DGW24D - NA <I 



TABLE 9-15 
SUMMARY OF ROUNDZlPHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 

g NSB-NLON, GROTON, CONNECTICUT 

8 PAGE 2 OF 2 
s 

SHALL01 

UNFILTERED 
Analyte Frequency Concentration Location 01 

of Range Maxlmum 

Detection Detection 

Vanadium 6110 3.8-229 2DGW30S 

Zinc 6110 4.7-800 2DGW30S 

MISCELLANEOUS PARAMETERS 

Hardness as CacO3 (mg/L 10110 1 43-448 1 3GWl2S 

‘WELLS (I) DEEP WELLS (2) 

FILTERED UNFILTERED FILTERED 

Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Locaiton of 

of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Detection 

0110 ND 4/l 1 4.1-10.9 PDGWl5D O/l 1 ND 

2110 3.9-39.3 2DGW30S ( 5111 3.1-75.7 2DGW25D 3/l 1 3.6-5.6 2DGW23D 

I 1 NA 1 11/l 1 1 28-572 1 2DGWl6D 1 - I I NA [ 

1 Includes samples 2DGWl lS-2, 2DGWl6S-2, 2DGW24S-2, 2DGW25S -2, 2DGW26S-2, 2DGW27S-2, 2DGW28S-2, 2DGW29S-2, 2DGW29SD-2 (fold duplicate of 2DGW29S-2), 

2DGW3OS-2, and 3GWl2S-2. Duplicate sample results are averaged and counted as one sample. 

2 Includes samples 2DGWlOD-2. 2DGWllD-2, 2DGW15D-2, 2DGWl5D-D-2 (field duplicate of 2DGWl5D-2), 2DGWl6D-2, 2DGW23D-2, 2DGW24D-2, 2DGW25D-2, 2DGW26D-2, 2DGW27D-2, 

2DGW28D-2, and 3GW12D-2. Duplicate sample results are averaged and counted as one sample. 

3 NA - Not Analyzed. 

4 ND - Not Detected. 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATI 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

FILTERING: 

VOLATILES (UGA) 

ICOURSES; NSB-NLON, GROTON, CONNECTICUT 
2DSW14 1 121cKo2DSW5 (12towDsw6 I2DSW5 
2DSWl4 

1 

N/A 

PHZ-1 
12m!%93 

Unfiltered 

ZDSWS 

1 

STREAM-l 

PHl 

12110190 

Unfiltered 

2DSW5 

1 

STREAM-l 

PHI 

12/10190 

Unfiltered 

I 2DSW5 

1 

STREAM-l 

PH2-1 

12lOl I93 

Unfiltered 

2osw5 2oswfJD 
2DSWS 2DSWS 

1 1 

STREAM-l STREAM-l 

PH2-1 PH2-1 

12/01/93 12101/93 
Filtered Filtered 

2DSW5D 
2DSW5 

STREAM-l 

PH2-1 

12lOll93 

Unfiltered 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

% AREA A DOWNSTREAM WATERCOURSES; NE 

6 
SAMPLE NUMBER: 2Dsw14 

6 LOCATION: 2DSW14 
ZONE: 1 
ECOLOGICAL AREA: N/A 
INVESTlGATlON: PHZ-1 
SAMPLE DATE: 12105/93 
FILTERING: Unfilfemd 

bNLON, GRO’ 
121090-2DSW5 

2DSW5 

1 

STREAM-l 

PHl 

12/10/90 

Unfilkred 

IN, CONNECTICUT 
12m9x?Dsw6 

I 

2DSW5 

2DSW5 2DSW5 

1 11 
STREAM-l STREAM-1 

PHl PHZ-1 

12m/9o 1m1193 

Unfllkfed Unfiltered 

INORGANICS (UG/L) 

xJsw5 
2DSWS 

1 

STREAM-l 

PHZ-1 

12KmJ3 

Filtered 

2DSW50 2DSW50 

2DSW5 2DSWS 

1 SELENIUM 2.0 UJ 1.0 u 1.0 u 2.0 u 2.0 u 2.0 u I 2.0 u I 
1 SILVER 

1 SODIUM ! 9650 1 164000 I 171ooo I 207ti I ~~~ 20x 

i VANADIUM 

I 3.0 UJ 70 u I 7.0 u I 2.0 UJ I 2.0 UJ 2.0 UJ 2.0 UJ 

KJO 203ooo 

I 57 J I 200 u I 2oou I 30 II I 30 I1 3n IJ 30 II I I 1 --- - I -.- _ I -.- - t -.- - I -.- - 

ZINC I 58.3 J I 160 J I 14.5 J I 3.0 u I 3.0 u I 3.0 u I 3.0 u ‘p I 
RADIONUCLIDES lPCvLl 

8 GROSS ALPHA I I 1 I 1.2 I I ~~ I ~~ 
GROSS BETA 9.2 6.6 I I 
MISCELLANEOUS PARAMETERS (MO/L) 

HARDNESS as CaC03 (MGIL) I 12 I I I 192 I I I 192 I 

. 

4 II/h 6 III 6 III 



TABLE 9-16 

z 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

$ 

AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

s 
22 

SEMIVOLATILES (W/L) 

BlS(2-ETHYLHEXYL)PHTHALATE I I I I I I 10 u I 
Dl-N-BUlYL PHTHALATE 10 u 

PESTlCIDESIPCBs (UGR) 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

e AREA A DOWNSTREAM WATERCOURSES: NSB-NLON. GRO’ 
SAMPLE NUMBER: . 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 
SAMPLE DATE: 

FILTERING: 

INORGANICS (Uon) 

EC-SWOPOMi [ EC-SWOW4-02 

ECXWOPO4 1 EC-SWOP04 

1 I1 
OBDA POND 

ECO-1 
03IltXXi 
Untiikfed 

OBDA POND 

ECO-2 

04/l l/95 
Unfiltered 

3N, CONNECTICUT 
EC-SWDF’O4-03 EC-SWcm4-04 

EC-SWOPO4 EC-SWOP04 

1 11 
OBDA POND 

EC03 

05/17/95 
Unfiltered 

OBDA POND 

EC04 

06/24195 

Unfiltered 

EC-SW01 ECSWDFO5.02 

EC-SWOPO5 EC-SWOPO5 

1 1 

OBDA POND OBDA POND 

ECO-1 ECO-2 

D3/16/95 04/l II95 

Unfiltered Unfiltered 

I EC-SWDPO!i@ 

EC-SWOPO5 

I1 
OBDA POND 

ECO-2 

04Illl95 
Filtered 

MANGANESE I I I I I I 1120 I 1170 

MERCURY 0.2 UJ 0.2 UJ 

NICKEL 

POTASSIUM 

I I I I I I 1.3 J I 1.9 J 

8300 8360 1 
SELENIUM 5.0 UJ 5.0 UJ 

SILVER 20 u 2.0 u 

SODIUM 127000 137ooo 

VANADIUM 1.0 u 1.0 u 

ZINC 23.2 21.1 

Y 

Ei 

MISCELLANEOUS PARAMETERS (MO/L) 

HARDNESS as CaCO3 (MG/L) I I I I I I 112 I 124 

TOTAL SUSPENDED SOLIDS (MG/L) 1 10 u 10 u 10 u 26 10 10 u I 



TABLE 9-16 

x 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCCXJRSESr NSRJUI ON GRnTnN f!nNNf=f?TICI IT 

5 r 
0 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

FILTERING: 

.----.----, .--- .---.-) -..- .-.., -- . . . . e-. 

EC-SWOfO503 EC-SWOP05-04 ECSWOPO6-01 

EC-SWOPO5 EC-SWOPO5 EC-SWOPOG 

OBDA POND OBDA POND 

ECO-3 ECO-4 

osll7i95 06/24/95 

Unfiltered Unfiltered 

OBDA POND 

ECO-1 

03/16/95 

Unfiltered 

OBDA POND 

ECO-2 

04/l 1195 

Untiilered 
L 

DUPX6 

EC-SWOPOB 

1 

OBDA POND 

ECO-2 

0401195 

Untittered 

I ECSWOP06-03 

EC-SWOPOB 

I1 
OBDA POND 

EC03 

050 7i95 

Unfiltered 

I ECSWOK504 

EC-SWOPO6 

I1 
OBDA POND 

EC04 

06t24/95 

Unfiltered 

--_------.. --- \--- 
4,+-DDD 0.1 u 0.12 

4.+-DDE 0.1 u 0.1 u 

4,4’-DDT 0.1 u 01 u 

1 

MISCELLANEOUS PARAMETERS (MG/L) 

TOTAL SUSPENDED SOLIDS (MGR) 1 10 u I 23 I 10 u I 10 u I I 11 I 38 I 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

xr 
AREA A DOWNSTREAM WATERCOURSES: NSB-NLON. GROTON. CONNECTICUT 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

FILTERING: 

UIW ATII SC IIUM I 

EC-SWSt0101 DUPOJ 

EC-SWSlOl EC-SWSlOl 

1 1 

STREAM-l STREAM-l 

ECO-1 ECO-1 

03/l 7t95 03117i95 

Unflltemd Unfiltered 

EC-SWS101-02 

EC-SWSlOl 

1 

STREAM-l 

ECO-2 

o4ml95 

Unfiiered 

EC-SWSiOlXN 

EC-SWSlOl 

1 

STREAM-l 

ECO-3 

0%16/95 

Unfiltered 

ECSWSl0104 

EC-SWSlOl 

1 

STREAM-l 

EC04 

06mtQ5 

Unfiltered 

EC-SWSlD2-01 

EC-SWS102 

1 

STREAM-l 

ECO-1 

03i17195 

Unfiltered 

EC-SWS102-02 

EC-SWS102 

1 

STREAM-l 

ECO-2 

04/09/95 

Unfiltered 

I Y- I IL-” “IlL 

t 

1,1,2-TRICHLOROETHANE 10 u 

BROMODICHLOROMETHANE 10 u 

CARBON DISULFIDE 10 u 

CHLOROFORM 10 u 

DIBROMOCHLOROMETHANE 10 u 

ETHYLBENZENE 10 u 

METHYLENE CHLORIDE 10 u 

SNRENE 10 u 

TETRACHLOROETHENE 10 u 

TRANS-1,3DICHLOROPROPENE 10 u 

XYLENES, TOTAL 10 u 
SEMIVOLATILES (UGR) 

BlS(2-ETHYLHEXYL)PHTHALATE I I I I I I I 10 u 

1 DI-N-BUTYL PHTHALATE 10 u 
PESTiCIDES/PCBs (UGILI . s 

4,C-DDD 0.22 0.23 

4,1-DDE 0.1 u 0.1 u 

4,+-DDT 0.1 u 0.1 u 
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TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

$ 
T 0 

AREA A DOWNSTREAM WATERCOURSES: NSB-NLON. GROTON. CONNECTICUT 
-r 

SAMPLE NUMBER: EC-Swstol~l DUP4I3 I EC-SWS101-03 

I 

ECSWSl01-04 1 EC-SWSlO2Ol 1 EC-SWS102-02 
LOCATION: EC-SWSlOl EC-SWSlOl EC-SWSlOl EC-SWSlOl EC-SWSlM 

11 I1 
I 1 EC-SWS102 

ZONE: ~ ’ 1 1 1 
ECOLOGICAL AREA: STREAM-l STREAM-l STREAM-l STREAM-l STREAM-l STREAM-l 
INVESTtGATtON: ECO-1 ECO-1 ECO-3 EC04 ECO-1 ECO-2 
SAMPLE DATE: ~03l17l95 03/l 7195 0916% 06mi35 owl 7mi 04/09195 
FILTERING: UntIkfed Unlittered Unfiltered Unfittered Unfiltered Unfittered 

. 

MtSCELLANEOUS PARAMETERS (MGIL) L 

HARDNESS as CaC03 (MGR) I I I I I I I 126 

TOTAL SUSPENDED SOLIDS (MGIL) 1 10 u 10 u 10 UJ 10 u 26 10 10 UJ I 

? 
0 

ii 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GRO 
SAMPLE NUMBER: EC-SWS10202 EC-SWS10203 
LOCATION: EC-SWS102 EC-SWSlO2 
ZONE: 1 1 
ECOLOGICAL AREA: STREAM-l STREAM-l 
INVESTIGATION: ECO-2 EC03 
SAMPLE DATE: o4io9isJ5 05tlmJ5 
FILTERING: Ftfh?d Unfiltered 

PESTlCtDESlPC~s (UGA.) 

ON, CONNECTICUT 
EC-SWS10204 EC-SWS103-01 

EC-SWS102 EC-SWS103 

1 

I 

1 

STREAM-l STREAM-l 

EC04 

06J24l95 
Unfittersd I 

ECO-1 

03/l 7l95 
Unfiltered 

ECSWSlO3U2 

‘EC-SWS103 

1 

STREAM-l 

ECO-2 

04/09/95 
Unfiltered 

EC-SWS10303 DUP-08 

EC-SWSlOJ EC-SWs103 

1 I 

STREAM-l STREAM-l 

EC03 ECO-3 

05/16/95 05/16/95 
Unlittered Unfiltered 

MISCELLANEOUS PARAMETERS (MO/L) 

HARDNESS as CaC03 (MGR) 1 124 I 1 I 1 I I 
TOTAL SUSPENDED SOLIDS (MGIL) 1 10 u 36 10 u 10 UJ 17 10 u 

c IllI tl Ii 
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TABLE 9-16 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATI 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTtGATtON: 

SAMPLE DATE: 

FILTERING: 

KOURSES; N! 
EC-SWSl03-04 

EC-SWS103 

1 

STREAM-l 

EC04 

06l24M 

Unfiltered 

! 

HULON, GROTON, CONNECTICUT 
1210%2DSW4 2Dsw4 EC-SWLPlO-01 

2DSW4 2DSW4 EC-SWLPlO 

LOWER POND LOWER POND 

PHl PH2-1 

1210190 12/02/93 
Unftttered Unfiltered 

LOWER POND 

ECO-1 

03ll6lQ5 

Unfiltered 

ECSWLPlW3 

EC-SWLPlO 

2 

LOWER POND 

ECO-3 

05/l 7/95 

Unfiltered 

LOWER POND 

EC04 

06/24/95 

Unfittemct 

EC-SWLP10.2 

EC-SWLPlO 

2 

LOWER POND 

ECO-2 

wo8IQ5 

Unfiltered 

4,4’-ODD 19J 1.3 2.4 

4,+-DDE 0.1 u 0.1 u 0.1 J 

4,4’-DDT 0.1 u 0.1 u 0.13 J 
INORGANICS lUG/Ll 

ALUMINUM 159 761 

ARSENtC 3.0 u 2.0 u 

BARtUM 29.8 41.8 u 

BORON 1.6 R 90.8 J 

CADMIUM I I 2.1 I 2.0 UJ 

I I I 

! I 

CALCtUM 15000 22400 I 

! 

I I 

! 

I 
I 

-I = -- -. -. n 
COBALT 5.0 u 5.4 J et8 
COPPER 9.4 J 2.0 UJ OC 

9 = CYANtDE 5.0 u E; 

0 

i2 LEAD tRON 

5870 8680 Gg 

- 2.0 u 2.8 J Sd 

MAGNEStUM 5350 8600 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATE ICOURSES; NZ 3-NLON, GRO 
SAMPLE NUMBER: EC-SWSl03-04 121090-2DSW4 
LOCATION: EC-SWS103 2DSW4 
ZONE: 1 2 
ECOLOGICAL AREA: STREAM-l LOWER POND 
INVESTIGATION: ECO-4 PHl 
SAMPLE DATE: 06/24i?l5 12HolQo 
FILTERING: Unfttkrsd Unftttemt 

IN, CONNECTICUT 
2lxw4 

2DSW4 

2 

LOWER POND 

PH2-1 

12/02/93 

Unftttered 

I EC-SWLPlO-01 

EC-SWLPlO 

I2 
LOWER POND 

ECO-1 

03/16/95 

Unfittered 

I ECSWLPlbO3 

EC-SWLPlO 

12 
LOWER POND 

EC03 

05/17/95 

Unfiltered 

EGSWLPlOO4 

EC-SWLPlO 

EC-SWLPlO-2 

EC-SWLPlO 

LOWER POND 

ECO-4 

06l24lQ5 

UnRttersd 

LOWER POND 

ECO-2 

04mm5 

Untittered 

MANGANESE 
MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 
SILVER 

SODIUM 
VANADIUM 

ZINC 
MISCELLANEOUS PARAMETERS (MO/L) 

i 

639 1060 I I 
0.2 u 02 u 

70 u 11.0 u I I 
5570 J 4ooo 

1.0 u 2.0 u I I 
70 u 20 UJ 

81500 I I 
200 u 46 U 

120 J 346 I I 
I I t I 1 I 1 

HARDNESS as CaC03 (MGIL) I I I 92 I I I I 
TOTAL SUSPENDED SOLIDS (MGR) 1 41 40 17 10 u 10 I 

I 

c II 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

g rAREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON. CONNECTICUT 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 
SAMPLE DATE: 

FILTERING: 

VOLATILES (UC&L) 
I I c) TDW”, fie)rlC-rUALIC 
I, I+-# I.I”IIL”I\“L I ,,#Tl.L I” ” 

BROMODICHLOROMETHANE 10 u 

CARBON DISULFIDE 10 u 

EC-SWLPll-01 EC-SWLPI lXI3 ECSWLPI l-04 EC-SWLPI 1-2 ECSWLPl l-2 EC-SWLPlZXIl EC-SWLPl24l3 
EC-SWLPI 1 EC-SWLPI l EC-SWLPI 1 EC-SWLPI 1 EC-SWLPI 1 EC-SWLP12 EC-SWLP12 
2 2 2 2 2 2 2 

LOWER POND LOWER POND LOWER POND LOWER POND LOWER POND LOWER POND LOWER POND 

ECO-1 ECO-3 EC04 ECO-2 ECO-2 ECO-1 ECO-3 
03116435 05/17/95 06mf95 o4ml95 04lo8lQ5 03(161’95 05/17/95 
Unfltkred Unfiltered Unttltered Unfiltered Fittered Unfittered Unfiltered 

t t I I rn II I I t 1 

CHLOROFORM IO u 

DIBROMOCHLOROMETHANE 10 u 

ETHYLBENZENE 10 u I I I 
METHYLENE CHLORIDE I I I I 10 u I I I 
S-I-YRFNF In II 

1 TETRACHLOROETHENE ! I I I 10 u I I 1 
TRANS-1 ,%DICHLOROPROPENE I I I 10 u I .-_. -..-- ---_. .- I 

1 XYLtNtS, ICIIAL I I I I 10 u I I t 
SEMIVOIATILES (UGA) 

I - 

BtS(2-ETHYLHEXYL)PHTHAtATE I I I I 10 u I I I 
DI-N-BUTYL PHTHALATE 10 u 

PESTlCtDEWPCBs (UGIL) 
1 

4,4’-DDD 1.8 I I 

tRON I I I I 3x9 I wu I I 
LEAD 2.0 u 2.0 u 

I I I I I ____ I I I 

1, 

‘., 



TABLE 9-16 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

FILTERING: 

EC-SWLP114H 

EC-SWLPI 1 

2 

LOWER POND 

ECO-1 

DYl6l95 

Unfiltered 

B-NLON, GRO’ 
EC-SWLPl t-03 

EC-SWLPll 

2 

LOWER POND 

EC03 

D5l17l95 

Unfiltered 

DN, CONNECTICUT 
ECSWLP1144 

I 

EC-SWLPll-2 

EC-SWLPI 1 EC-SWLPll I EC-SWLPI l-2 

EC-SWLPI 1 

2 12 
LOWER POND LOWER POND 

ECO-4 ECO-2 

M/24/9!3 04JO8f95 

Unfiltered Unfiltered 

LOWER POND 

‘I 

EC-SWLPIP-OI 

EC-SWLP12 

2 

LOWER POND 

ECO-1 

03/l 6&i 

Unftiered 

ECSWLP12-03 

EC-SWLP12 

‘ 

LOWER POND 

EC03 

0!%7/95 

Unfiltered 

INORGANICS (UGIL) 

MANGANESE 678 668 

MERCURY 0.2 u 0.2 u 

NICKEL 10 u ISJ 

POTASSIUM 5260 5430 

SELENIUM 4.0 u 4.0 u 

SILVER 10 u 10 u 

SODIUM 12x00 123ooo 

VANADIUM 19J 1.0 u 

9 ZINC 54 u 6.0 U 
MISCELLANEOUS PARAMETERS (MGIL) 

;1 HARDNESS as CaCOJ (MGIL) I I I I 69.6 I 68.8 I I 
TOTAL SUSPENDED SOLIDS (MG/L) 1 10 u 10 u 22 20U 10 10 u 



“) 
TABLE 9-16 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON. GROTON, CONNECTICUT 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

FILTERING: 

EC-SWLP12-04 

EC-SWLP12 

EC-SWLPlZ-2 

EC-SWLP12 

2 

LOWER POND 

ECO-2 

0406/95 

Unfiltered 

I EC-SWS207-01 

EC-SWS207 

I2 

EC-SWS207Q 

~ EC-SWS207 

2 

STREAM-2 

ECO-2 

o4Axms 

Unfiltered 

EC-SWS207.03 

EC-SW.%?07 

2 

STREAM-2 

ECO-3 

05/16l% 

Unfiltered 

EC-SWS296-61 

EC-SWS206 

2 

STREAM-2 

ECO-1 

03/l 4mi 

Unfiltered 

L 

LOWER POND STREAM-2 STREAM-2 

EC04 ECO-1 ECO-2 

06t2495 03/l 4i95 0409195 

Unfiltered Unfiltered Unfiltered 

PESTlClDEWCBs (W/L) 

4,4’-DDD 5.6 0.56 0.66 

4,+-DDE 0.32 0.1 u 0.1 u 

4,4’-DOT 1.5 01 u 0.1 u 

MISCELLANEOUS PARAMETERS (MGIL) 

TOTAL SUSPENDED SOLIDS (MGR) 1 10 u I 20 I 10 u I 10 UJ I 10 u I 10 u I 10 UJ I 

” ‘f 
j/ I 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

z 

ECOLOGICAL AREA: 

INVESTIGATION: 

. -, 
I,+-DDD 1.6 J 59 J 

4,4’-DDE 0.1 UJ 0.35 J 

4,+-DDT 0.29 J 1.5 J 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATE 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 
FILTERING: 

ICOURSES; NZ 
EC-SW.90643 

EC-SWS206 

2 

STREAM-2 

EC03 
05/16/95 

Unllitered 

I-NLON, GROTON, CONNECTICUT 
EC-SWS209-01 

EC-SWS209 I 

ECSWS2C9-02 

I 

DUPOS 

EC-SW%!09 EC-SWS209 

STREAM-2 STREAM-2 

ECO-1 ECO-2 
03/149!i 0409/95 
Unfiltered Unfiltered 

STREAM-2 

ECO-2 

04tOW!i 

Unfiltered 

EC-SWSZ0902 

EC-SWS209 

2 

STREAM-2 

ECO-2 

04iO9195 

Filtered 

DUP-05 

EC-SWS209 

2 

STREAM-2 

ECO-2 

wO9l95 
Filtered 

EC-SWS209-03 

EC-SWS209 

2 

STREAM-2 

ECO-3 

05ll6l95 
Unfiltered 

L 

9 MISCELLANEOUS PARAMETERS (MGIL) 

J HARDNESS as CaCO3 (MGR) I I I 66 I 62 J I 61.0 J I 26.0 J I 
TOTAL SUSPENDED SOLIDS (MG/L) 1 10 40 10 UJ 10 u & 

3 
0 

iii 



9 
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TABLE 9-16 
SUMMARY OF SURFACE WAT 
AREA A DOWNSTREAM WATE 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 
SAMPLE DATE: 

FILTERING: 

VOIATILES (UG/L) 

fR ANALYTICAL RESULTS 
RCOURSES; NSB-NLON, GROTON, CONNECTICUT 

12109B2DSWl 2DSWlS 12109c-2Dsw2 2DSW2 

2DSWl 2DSW15 2DSW2 2DSW2 

3 3 3 3 

UPPER POND N/A UPPER POND UPPER POND 

PHl PH2-1 Ptil PH2-1 

12/10/90 12lo2m 12/10/90 1 zo2l93 
Unfiltefed Unfiltered Unftiered Unfiltered 

121~2iXW3 2Dsw3 EC-SWS313-01 

2DSW3 2DSW3 EC-SWS313 

3 3 3 

STREAM-3 STREAM-3 STREAM-3 

PHl PH2-1 ECO-1 

12/10190 12io2i93 03/l 4195 
Unfiltered Untillewd Unfiltered 

IIBROMOCHLOROMETHANE 5u 10 u 5u 10 u 5u 

iTHYLBENZENE 5U 10 u 5u 10 u SU .” Y I 
dETHYLENE CHLORIDE 5u 10 u 5U 6J 5u 6J 

;TYRENE 5U 10 u 5U 10 II 5 II in II I s I I I ._ - I - - 

! 

1 .- - I 
TETRACHLOROETHENE !iU 1 10 u ! SU ! 10 u SU I 10 u 1 
TRAI MS-13DICHLOROPROPENE I 5u I 10 u I 5U I 10 u I 5U I 10 u I I 

TOTAL 5U 10 u 5U 10 u 5U 10 u 
4TILES lUGILl 

BlS(2-ETHYLHEXYL)PHTHALATE 

DI-N-BUTYL PHTHALATE 
PESTlClDESlPCBs (UGR) 

4,+-DDD 

4,4-DDE 

4,4’-DDT 
INORGANICS (UGIL) 

ALUMINUM 

ARSENIC 

BARIUM 

BORON 

CADMIUM 

CALCIUM 

COBALT 

COPPER 8.4 J 2.0 UJ 12.6 J 2.0 UJ 9.0 J 11.6 U 

? CYANIDE 5.0 u 5.0 UJ 5.0 UJ 
0 
;: IRON 3040 776 3250 607 3490 676 

I 10 UJ I I 10 u I I 10 u I I 
10 UJ 10 u 10 u 

0.1 u 01 u 0.1 u 0.1 u 0.1 u 0.1 J 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

0.1 u 01 u 0.1 u 0.1 u 0.1 u 0.1 u 

99.0 102 104 J 453 67.0 J 436 

3.0 u 2.0 u 3.0 u 2.0 u 3.0 u 2.0 u 

37.9 36.0 u 35.6 66.5 u 36.0 63.0 u 

2.2 R 265 1.6 R 147 1.6 R 134 

2.0 u 3.6 U 2.0 u 2.0 UJ 2.0 u 2.2 u 

13600 32600 13ooo 25600 13200 26100 

5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 

Ii3 LEAD I 2.0 u I 1.0 R I 5.6 J I 1.0 R I 3.6 J I 1.0 R I 

MAGNESIUM 4570 16600 4490 lo900 4510 10600 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: I 121~2DSWl I2osw15 I121090-msw2 l2Dsw2 Il21090-2DSW3 I2Dsw3 1 EC-SWS31301 

2DSW2 

3 

UPPER POND 

PHl 

12/10/90 

Unfilkfed 

I 2DSW2 I 2DSW3 

13 13 
UPPER POND 

PHZ-1 

12loxJ3 

I 2DSW3 1 EC-SWS313 LOCATION: 2DSWl 

ZONE: 3 
ECOLOGICAL AREA: UPPER POND 
INVESTIGATION: PHl 
SAMPLE DATE: 12l1olso 
FILTERING: Unfiltmd 

2DSWl5 

3 

N/A 

PHZ-1 

12lo2lQ3 

Unfittefed 

RADIONUCLIDES (f’CvL) 

GROSS ALPHA I 
GROSS BETA 
MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 (MGIL) I 
TOTAL SUSPENDED SOLIDS (MGIL) 1 

I I I I 1.1 I I 
9.6 

I 164 I I 112 I I 112 I 
10 u 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON. CONNECTICUT 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

~ ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 
FILTERING: 

L 

VOLATILES (N/L) 

ECSWS313M 

1 EC-SWS313 

3 

STREAM-3 

ECO-2 

04mB5 
Unlittered 

ECSWS31302 

EC-SWS313 

3 

STREAM-3 

ECO-2 

04m/95 
Filtered 

EC-SWS313-03 

EC-SWS313 

3 

STREAM-3 

ECO-3 

05tl6i95 

Unfiltered 

EC-SWS313-04 

EC-SWS313 

3 

STREAM-3 

EC04 

o6l2495 
Unfiltered 

EC-SWSII 4-02 

EC-SWS314 

3 

STREAM-3 

ECO-2 

04/10/95 

Unfiltered 

EC-SWS314-03 

EC-SWS314 

3 

STREAM-3 

EC03 

05/16/95 
Unfiltered 

. . 
4,4’-ODD 01 0.1 u 

4,4’-DDE 0.1 u 0.1 u 

4,4’-DDT 0.1 u 0.1 u 



TABLE 9-16 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
P AREA A DOWNSTREAM WATERCOURSES: NSB-NLON. GRO 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 
SAMPLE DATE: 
FILTERING: 

EC-SWS31302 

EC-SWS313 

3 

STREAM-3 

ECO-2 
04mi95 
Unlittered 

, ~~ 
EC-SWS313-02 

EC-SWS313 

3 

STREAM-3 

ECO-2 
04lml95 
Fdlered 

INORGANICS (UGA) 

IN, CONNECT 
EC-SWS3lm 

EC-SWS313 

3 

STREAM-3 

ECO-3 

D5/16/95 

Unfiltered 

XJT 
EC-SWS313.04 

EC-SWS313 

3 

STREAM-3 

EC04 

06124f95 
Unfittered 

EC-SWS314-01 

EC-SWS314 

3 

STREAM-3 

ECO-1 

33/l 495 
Unfiltered 

ECSWS314-02 

EC-SWS314 

3 

STREAM-3 

ECO-2 

D4IlOl95 
Unfiltered 

I EC-SWS314-03 

EC-SWS314 

I 3 

STREAM-3 

ECO-3 

05/16/95 
Unfiltered 

VANADIUM I 1.0 u I 1.0 u I I I I I 
, ZINC 27.4 U 235u 

co 
1. ’ 

MISCELLANEOUS PARAMETERS (MO/I) 

Y HARDNESS as CaCO3 (MGIL) I 72 I 660 I I I I I 
, TOTAL SUSPENDED SOLIDS (MGIL) 1 10 UJ 13 16 10 u 10 UJ 27 



SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES: NSB-NLON, GROTON, CONNEC’I 

EC-SWS315-01 1 EC-SWS315-02 SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

FILTERING: 

EC-SWS3lC04 

EC-SWS314 

3 

STREAM-3 

ECO-4 

08/24&J5 

Unfiltered 

EC-SWS315 

3 

STREAM-3 

ECO-1 

030 4% 

Unfiltered 

PESTlClDES/!V%s (UG/L) 
1 

EC-SWS315 

3 

STREAM-3 

L ECO-2 

0400195 

Unfiltered 

TABLE 9-16 

XT 
EC-SWS315-03 EC-SWS315-04 

EC-SWS315 EC-SWS315 

3 3 

STREAM-3 STREAM-3 

EC03 EC04 

05/16/95 06mt95 

Unfiltered Unfiltered 

STREAM-4 

ECO-1 

03/l 6195 

Unfiltered 

EC-SWS419-02 

EC-SWS419 

3 

STREAM-4 

ECO-2 

04/10195 

Unfiltered 

4,+-DDD 0.1 u 0.35 

4.4-DDE 0.1 u 0.1 u 

4,4’-DDT 01 u 01 u 
MISCELLANEOUS PARAMETERS (MO/L) 

1 TOTAL SUSPENDED SOLIDS (MGR) 1 16 I 10 u I 10 J I 19 I 52 1 10 I 1OJ 



‘+ 
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TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATE 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

FILTERING: 

VOLATILES (WL) 

RCOURSES; NSB-NLON, GROTON, CONNECl 
EC-SWS41903 EC-SWS41904 EC-SWS420-01 

EC-SWS419 EC-SWS419 EC-SWS420 

3 

STREAM-4 STREAM-4 STREAM4 

ECO-3 ECO-4 ECO-1 

05Jl7195 06/24!95 03/l 6195 

Unfiltered Unfiltered Unfiltered 

CUT 
EC-SWS420-02 EC-SWSJ’KKIZ EC-SWS420-03 

EC-SWS420 EC-SWS42O EC-SWS420 

STREAM-4 STREAM-4 

ECO-2 ECO-2 

04110195 04!10/95 

Unfiltered Filtered 

STREAM-4 

ECO-3 

05/l 7l95 

Unfiltered 

EC-SWS420-04 

EC-SWS420 I 
3 I 
STREAM-4 

ECO-4 

oSl24/95 

Unfiltered 

‘p 
G CD SEMIVOLATILES (UGIL) 

BlS(2-ETHYLHEXYL)PHTliALATE I I I I 10 u I I I 
DI-N-BUTYL PHTHALATE IO u 1 
PESTlClDES/PCBs (UGII.) 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATt 3 ICOURSES; NSB-NLON. GROTON. CONNECTICUT 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 
SAMPLE DATE: 
FILTERING: 

INORGANICS @G/L) 

ECSWS419 03 

EC-SWS419 

3 

STREAM4 

ECO-3 

05/l 7m5 
Unfiltered 

EC-SWS419-04 

EC-SWS419 

3 

STREAM-4 

EC04 
06/24/95 
Unfiltered 

ECSWS420-01 

EC-SWS420 

3 

STREAM4 

EC61 

03/16/95 

Unfiltered 

EC-SWS420-02 

EC-SWS420 
3 

STREAM-4 

ECO-2 

04/10/95 
Unfiltered 

ECSWS420-02 

EC-SWS420 
3 

STREAM-4 

ECO-2 

04/l oi95 
Filtered 

EC-SWS420-03 

EC-SWS420 
3 

STREAM-4 

ECO-3 

05l17195 
Unfiltered 

EC-SWS42W4 

EC-SWS420 

3 

STREAM-4 

EC04 

061241% 
Unfiltered 

SODIUM 99600 97700 

VANADIUM 10 u 1.0 u 

ZINC 266 U 27.0 U 
MISCELLANEOUS PARAMETERS (MGR) 

HARDNESS as C&03 (MG/L) I I I I 72 I 70.0 I I 
TOTAL SUSPENDED SOLIDS (MGIL) 1 23 122 20 10 J 17 70 I 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES: NSB-NLON, GROTON. CONNECTICUT 
SAMPLE NUMBER: EC-SWS421-01 

LOCATION: EC-SWS421 

ZONE: 3 
ECOLOGICAL AREA: STREAM4 
INVESTIGATION: ECO-1 
SAMPLE DATE: 03/161X 
FILTERING: Unfiltered 

PESTlClDEWCBs (UG/L) 

4,+-ODD 

4,1-DDE 

4,4-DOT 
MISCELLANEOUS PARAMETERS (MO/L) 

TOTAL SUSPENDED SOLIDS (MGIL) 1 10 

EC-SWS42102 DUPJI~ 

EC-SWS421 ECSWS421 

3 13 3 I3 13 
STREAM-4 STREAM4 STREAM-4 UPPER POND UPPER POND 

ECO-2 EC04 EC04 ECO-1 ECO-1 
04I10/95 06mt95 06t24495 03/15/95 03l15l95 
Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered 

I 

0.1 u 

01 u 

0.1 u 

I 10 J I 10 u I 54 I 92 I 10 u I 10 u 1 

EC-SWS42103 

EC-SWS421 

3 

STREAM-4 

EC03 

05/l 7l95 

Unfiltered 

I EC-SWS421-04 

EC-SWS421 I ECSWUPl6-01 

EC-SWUP16 I DUP-01 

EC-SWUP16 



TABLE 9-16 
- SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: EC-sWUP16-02 EC-SWUP16-03 EC-SWUP17.01 DUP-02 
LOCATION: EC-SWUP16 EC-SWUP16 EC-SWUP17 EC-SWUP17 
ZONE: 3 3 3 3 
ECOLOGICAL AREA: UPPER POND UPPER POND UPPER POND UPPER POND 
INVESTIGATION: ECO-2 ECO-3 ECO-1 ECO-1 
SAMPLE DATE: w11l95 05116/95 03/16/96 03/16/95 
FILTERING: Unfiltered Unfiltered Unfiltered Unfiltered 

ECSWUP17M 

EC-SWUP17 

3 

UPPER POND 

ECO-2 

D4/11/95 

Unfiltered 

EC-SWUP17-03 

EC-SWUP17 

3 

UPPER POND 

ECO-3 

05116f95 

Unfiltered 

EC-SWUP17-04 

EC-SWUP17 

3 

L 
UPPER POND 

EC04 

c&24/95 

Unfiltered 



: 

TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: EC-SWUP1841 EC-SWUPl&G2 I EC-SWUP18-02 EC-SWUP18-03 ECSWlJPlEOI 121ow20sw10 2DSWlO 

-I 

LOCATION: EC-SWUP18 EC-SWUPlB EC-SWUP18 EC-SWUP18 .EC-SWUP18 2DSWlO 

13 
,2DSWlO 

ZONE: 3 3 3 3 4 4 
ECOLOGICAL AREA: UPPER POND UPPER POND UPPER POND UPPER POND UPPER POND N/A N/A 
INVESTIGATION: ECO-1 ECO-2 ECO-2 ECO-3 EC04 PHl PH2-1 
SAMPLE DATE: W16l95 w11i95 0401195 05/16/95 06l241.95 12/10/90 llml93 
FILTERING: 1 Unfdtered Untilterd Fittered Unfiltered Unfiltered Unfiltered Unfiltered 

I I I I I I I I 

I 
STYRENE 10 u 5u 10 u 

TETRACHLOROETHENE 10 u 5u 10 u 

TRANS-1,SDICHLOROPROPENE 10 u 5u 10 u 

XYLENES, TOTAL 10 u 5u 10 u 

SEMlVOlATlLES (UGR) 

BIS(Z-ETHYLHEXYL)PHTHALATE I I 10 u I I I I 10 u I 
Dl-N-BUTYL PHTHALATE 10 u 10 u 

PESTlClDEWPCBs (UGIL) 
7 

4/l’-DDD 0.13 0.1 u 0.1 u 

4$-DDE 0.1 u 0.1 u 0.1 u 

4,1-DDT 0.1 u 0.1 u 0.1 u 

INDRGANlCS (UGk) 
ALUMINUM ! I 508 I 40.5 u I I I 148 J I 175 

-_ . 
ARSENIC 2.2 u 2.6 J 3.0 u 2.0 UJ 

BARIUM 61.5 56.9 15.0 u 7.3 u 

BORON 89.5 78.4 1.2 R 170 

CADMIUM l.OU 1.0 u 2.0 u 2.0 UJ 
-- .- 1 ̂ V^^ 

CALCIUM 204oo 93u.l 1.9/W 

COBALT 3.3 3.5 5.0 u 5.0 u 

= 

COPPER 2.0 u 1.9 u 10.0 J 2.0 UJ G 
o< 

CYANIDE 11.3 J 5.0 UJ = E: 
IRON 6560 2640 711 J 255 

6 LEAD 1.0 u 1.0 u 5.2 J 1.8 J gs 
-J-L 

MAGNESIUM 5739 5860 1920 1730 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATt 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 
FILTERING: 

I 
INORGiNlCS (M/L) 

I 

ICOURSES; Nb 
EC-SWUPl@-Ol 

EC-SWUP18 

3 

UPPER POND 

ECO-1 
M116i95 
Unfittered 

iE I-NLON, GROTON. CONNECTICUT 

l- 
EC-SWUPlB02 

EC-SWUP18 

3 

UPPER POND 

EGO-2 
w11195 
Unfiltered 1 

ECSWUP18-02 EC-SWUP18-03 

EC-SWUP18 EC-SWUP18 

3 3 

UPPER POND UPPER POND 

ECO-2 ECO-3 

bli11195 05/16/95 
Filtered Unfiltered 

ECSWUPlaO4 

EC-SWUP18 

3 

UPPER POND 

EC04 

06ml95 
Unfiltered 

121~20sw10 

2DSWiO 

4 

NIA 

PHl 

12mf9o 
Unfiltered 

20sw10 

2DSWlO 

4 

NIA 

PHZ-1 

llml93 
Unfiltered 



R
evision 

1 
M

arch 
1997 

. . . : : i . . . . C
T0 

1%
 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

FILTERING: 

INORGA~ICS (W/L) 

2DSW30 

2DSW30 

4 

N/A 

PH2-1 

lllw93 

UnRltefed 

3-NLON, GRO 
2DSW31 

2DSWJl 
4 

N/A 

PH2-1 

llm93 

Unfillemi 

IN, CONNECTICUT 
2DSW32 ON881 16 

2DSW32 DN-88116 

4 4 

N/A N/A 

PH2-1 NL 

ll%Y93 03lm 

Unfilkfed lJnfiltered 

NMf90116 

NAM1 18 

4 

N/A 

NL 

03l3ol90 

Unffiered 

, 

NL-N62472-9-M-350 

NL-N62472 

4 

N/A 

NL-92 

07L23t92 

Unfiltered 

NL-tW472-93-M-326 

NL-N62472 

4 

N/A 

NL-93 

07113193 

Unfiltered 

I 710 I 1.58 II 1 MANGANESE -. .- .-.- - 64.2 _ 

MERCURY 0.2 u 0.2 u 0.2 u 1.0 u 1.0 u 2.0 u 1.0 u 

NICKEL 11.0 u 11.0 u 11.0 u loo u 20.0 u 10.0 u 50.0 u 

POTASSIUM 1600 1740 2240 I 
SELENIUM 2.0 u 20 u 2.0 u 50 u 5.0 u 50 u loo u 

SILVER 20 UJ 20 UJ 20 UJ m.0 u m.0 10.0 u 50.0 u 

SODIUM 356QO 36400 372ca 
I I I I 

VANADIUM ! 30 u ! 30 u ! 31 u ! ! ! ! I 
1 ZINC I 103 u I 49 u I 199 I 50.0 u I 42.0 I m.0 I 10.0 u 

MISCELLANEOUS PARAMETERS (MO/L) 
I 

HARDNESS as Cd03 (W/L) I 40 I 52 I 60 I I I I 1 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATI 
SAMPLE NUMBER: 
LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

FILTERING: 

ICOURSES; 
121093-2DSW12 

2DSWl2 

5 

STREAM-5 

PHl 

12/10/90 

Unfilteftd 

NSB-NLON, GRO’ 
r 

15 
STREAM-5 

PHl 

12llOl90 

Unfiltered 

DN, CONNECTICUT 
12lQ902OSW14 

I 

2Dsw7 

I 

12Kalx!DSW8 

2DSW7 2DSW7 2DSW8 

STREAM-5 STREAM-5 

PHl PH2-1 

12mm lll22l93 

Unfiltered Unlittered 

STREAM-5 

PHl 

12110/90 

Unfiltered 

121o9wDsw9 

2DSW9 

5 

STREAM-S 

PHI 

12llOl9il 

mw9 

2DSW9 

5 

STREAM-5 

PH2-1 

1 l/22/93 

Unfiltered 

VOLATILES (W/L) 

1 ,1,2-TRICHLOROETHANE 5u 5u 5u 10 u 5u 5u 10 u 

BROMODICHLOROMETHANE 5U 5u 5u 10 u 5u 5U 10 u 

CARBON DISULFIDE 2J 5u 5u 10 u 5u 5u 10 u 

CHLOROFORM ! 5u 

! 

! 5u ! 5u ! 10 u 1 5u 

I 

1 5u ! 10 u 
I 

DlBROMOCHLOROh lETHANE 5u 5u 5u 10 u 5u SU 10 u 

ETHYLBENZENE I 

1 
5u I I 

1 ! 
1 J 5 UJ I 10 u I 

1 
3J I 

1 
SU I 

I 
10 u 

METHYLENE CHLORIDE 5u 5u 5u 10 u 5u 5u 10 u 

STYRENE 5U 5u SU 10 u 2J 5u 10 u 

TETRACHLOROETHENE 5u 5u 5u 10 u 35 5u 10 u 

TRANS-1 $DICHLOROPROPENE 5U 5u 5u 10 u 5u 5u 10 u 

XYLENES, TOTAL 45 5u 5u 10 u 6 5u 10 u 

SEMNOIATILES (UGR) 

BlS(2-ETHYLHEXYL)PHTHALATE 1 10 u ! 10 u ! 10 u ! 10 u ! 10 u 1 10 u ! 10 u 1 
1 DI-N-BUTYL PHTHALATE I 10 u I 10 u I 10 u’ I 10 u I 10 u I 10 u I 10 u I 

PESTlCIDESIPCBs (UGA) 

4,4’-DDD I 0.1 u I 0.1 u I 0.1 u 1 0.15 J I 01 u I 0.1 u 1 012 I 

I- A C-DDE ~~ u 0.1 u 0.1 u 0.1 UJ 0.1 u 0.1 u 0.1 u ., . --- l 0.1 I I I I I I 
A A’JVlT 01 u 0.1 u 0.1 u 0.1 UJ 0.1 u 0.1 u 0.1 u I 
TIT ““1 I 

_.. - 
. 

INORGANICS @GIL) 
ALUMINUM I 164 J I 71.2 J I 77.1 J I 396 I 95.6 J I 116 J 259 

ARSENIC 3.0 u 3.0 u 3.0 u 2.0 UJ 3.0 u 3.0 u 2.0 u 

775 BARIUM ! 23.4 I 36.3 I 35.9 I 87.0 I 35.0 I 35.8 
.~ 

I . . .- 
I -- _ I 

BORON 9.1 R 1.8 R 2.0 R 234 1.7 R 2.0 R 234 

CADMIUM 2.0 u 2.0 u 2.0 u 2.0 UJ 2.0 u 2.0 u 2.0 UJ 

CALCIUM 27500 14200 14900 31900 14ooo 14300 29900 

COBALT 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 

COPPER 9.5 J 11.7 J 5.4 J 2.0 UJ 10.5 J 11.4 J 2.0 UJ 

CYANIDE 5.0 UJ 5.0 UJ 5.0 UJ 5.0 UJ 5.0 UJ . 
IRON 16Bo 2090 27w 554 2660 2980 296 

LEAD 2.0 UJ 5.2 J 2.4 J 5.0 R 4.7 J 7.0 J 6.0 J 

MAGNESIUM 51600 4490 4470 13000 4350 4430 1220 



TABLE 9-16 
SUMMARY OF SURFACE WATER. ANALYTICAL RESULTS 

ECOLOGICAL AREA: 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WAT 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

FILTERING: 

VOIATILES UJWLl 

?COURSES; N 
2DSW9D 

PDSWQ 

5 

STREAM-S 

PH2-1 

lll22l93 

Unfiltered 

3-NLON, GROTON, CONNECTICUT 
1210X3-2DSWll 

ZDSWI 1 

6 

STREAM-6 

PHI 

12110/90 

Unfiltmd 

2DSWll 

ZDSWI 1 

6 

STREAM-6 

PH2-1 

lu22lQ3 

Unfitteed 

I 121ow2Dsw13 

2DSWl3 

16 
STREAM6 

PHI 

12/10/Qo 

Unftiered 

2Dsw13 

2DSWl3 

6 

STREAM-6 

PH2-1 

12117lQ3 

Unftiered 

I 

ii 

SEMlVOUTlLES (WL) 

BIS(ZETHYLHEXYL)PHTHALATE I 10 u I 10 u I 10 u I 10 u I 10 u I I 
,DI-N-BUM PHTHAIATE 10 u 10 u 10 u 10 u 0.6 J 



TABLE 9-16 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES: NSB-NLON. GROTON. CONNECTICUT 
SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SAMPLE DATE: 

FILTERING: 

INORGANICS RlG/L~ 

msw90 

2DSW9 

5 

STREAM-5 

PHZ-1 

lll2m3 

Unfiltered 
I I 

-v -- 
12109&20sw11 

2DSWll 

8 

STREAMS 

PHI 

12/10/90 

UntIltend 

2DSWll 121KXXDSW13 

2DSWll 2DSWl3 

8 8 

STREAM-B STREAM-8 

PH2-1 PHl 

lll22i93 12/10/90 

Untiltend Unfflefed 

2Dsw13 

SDSWI 3 

8 

STREAM-8 

PH2-1 

12ll7l93 

UnfMefed 

II II 

_._-.-- . ..- _-- -__ 

MANGANESE 323 1030 1140 589 22.7 

MERCURY 0.2 u 0.2 u 0.2 u 0.2 u 0.3 

NICKEL 11.0 u 7.0 u 11.0 u 7.0 u 10.0 UJ 

POTASSIUM 151ocl 704OJ 8690 31300 175OaI I 
SELENIUM I 2.0 u 1.0 u 2.0 u 1.4 2.0 UJ 

SILVER 2.0 UJ 7.0 u 2.0 UJ 7.0 u 2.0 u 

SODIUM 158wJ 126ooo 207000 cKQooo 37QOm 

VANADIUM 3.0 u 20.0 u 3.0 u m.0 u 8.1 J 

ZINC 60.5 18.0 J 8.7 u 13.9 J 2.0 UJ 
MISCELLANEOUS PARAMETERS (MO/L) 

HARDNESS as CaCO3 (MGR) I 136 I I 18B I I 2000 I I I 

? 
0 

Ix’ 

c I 
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TABLE 9-17 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS -ZONE 1 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

PHASE l(1) PHASE II - ROUND l(2) 
UNFILTERED I FILTERED 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum of Range Maximum 

natartinn fbtorrtinn fbtfwtinn ndadinn ndmrtinn natnrtinn 
I 

, “~.8aY..“II , 

VOLATILE ORGANICS (ug/L) 
Carbon disultide l/l 
Methylene chloride O/l 
PESTICID Ce,meE¶r I..“/1 \ 

1-m.e.....s.. --w--s.-.. , , YTL~~LIVI, , YTcczr~lvmI , , Ys.L~YLI”.. 

2 2DSW5 o/2 - ND (4) - NA (5) 
ND l/2 18.5 2DSW5 - NA 

14,4’-DDD I I, I I 

INORGANICS (ug/L) 
Aluminum l/l 40.9 2DSW5 2l2 92.2-2090 2DSWl4 l/l 93.05 2DSW5 
Arsenic l/l 10.45 2DSWS 012 ND O/l - ND 
Barium l/l 42.6 2DSW5 012 ND O/l ND 
m---- an aoron I 1 I . I .,- I .4Y 1 LU: ^-SW5 l/l 149 2DSW5 
Calcium l/l 33000 I 2DSW5 2t2 1 2440-36800 ----- f 2D: -- SW5 Ill 36800 2DSW5 

I --------- I -- r 
2DSW5 I II2 10.4 1 2DSWl4 O/l ND 

IIron .I l/l I 3215 1 2DSW5 1 212 1 953.5-1990 1 2DSWl4 Ill 635 2DSW5 
ICoDDer I l/l I 7.8 I : 

Lead 
Magnesium 
Manganes ‘e 
*a---..-. 
lnaluJl y 

Potassium 
ens4:l.m \3”“IUIII 
Vanadium 
Zinc 

I I, I I I ..d I -I-.-- I ., . I . .J.” I ,DSWl4 1 O/l I - I ND I 
l/l I 18350 2DSW5 I 212 ] 778-22600 1 2DSW5 1 ’ i/i 22500 2DSW5 

I Ill I 1545 I 2DSW5 I 212 1 95.3-1720 1 2D SW5 1 l/l 1700 2DSW5 
I nl4 I r.an I 4 I4 n 40~ “I I I I hln I.” I n/d “I I I - 

I IYU I, I I v. IJJ TSW5 1 #zL 

l/l 8465 2DSW5 2l2 1490-8”“’ I c)nc\rtfc I LOJ L”I>““J 4 I4 II I I Q33lc V&&d I 3r ,3sw5 
i 1.4 I, I I fi7*nn I”, Y”” 7ncwr; &WV..” 313 -,a cm’in-9” 1-w.. ru3500 2DSW5 l/l 202500 2DSW5 
O/l ND 112 5.7 2DSWl4 O/l ND 
l/l 15.25 2DSW5 l/2 58.3 2DSWl4 O/l - ND -...- 

I 

MISCELLANEOUS PARAMETERS (mg/L) 
[Hardness as CaC03 1 - I I NA I 2l2 I 1 2-192 1 2DSW5 1 - I I NA Ir 0) 

;i =r 

5 . 



TABLE 9-17 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS -ZONE 1 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

1995 ECOLOGICAL SAMPLING (3) 
UNFILTERED 1 FILTERED _ _ I- - 

I Analyte 

I 

Frequency Concentration Location of 
of I Range I 

Frequency Concentration Location of 
Maximum I of I Range I Maximum I 

I 1 Detection 1 1 Detection 1 Detection 1 Detection PESTICIDES/PCBs 

14,4’-DDD 

(ug/L) 1 

I 416 1 0.085-0.24 [EC-SWSI 03-021 - I I NA 
INORGANICS (ug/L) 

I 

Aluminum ! l/2 1 15.4 (EC-SWSl02-021 o/2 I ! ND I 
IArwmic . . . -v. ..- 
- 
Barium 

Boron 
Calcium 
Cnhalt 

I I n13 I “IL I 
I 
I 

bin I.” I 
I 

313 UL I 
I 37 a.6 EC-SWOPOS 

2l2 46.7-53.6 EC-SV’ ,.-%“rnL- nrd mm 
vurua-uy flf 

I "CC *nn ‘t”.“-vcl.J EC-SWOPOS 
2l2 101-113 EC-SWOPO5-02 2/2 

.-- .-- 
109-125 EC-SWOPOS 

2/2 28800-28900 EC-SWSI 02-02 2/2 28100-29700 EC-SWSI 02 
n/9 I *tn 4 I9 1 l=P-C\AICl Q2 w-1”,. 

I 
“IL I I I”” I IIL I 1 LV-“I”” 1’ 

IWw l/2 I., LV-V 
Iron 212 2030-5220 EC-S’ 

Magnesium 2l2 13200-I 3900 EC-SWSI 02-021 2/2 1 13700-14100 1 EC-SWS102 
.I 

IManganese I - .- 212 I 1120-1160 IEC-SW=““.’ nc)’ c),c) I ‘I, m-,-If 11-- ** 30 1 EC-SWSI 02 

i I EP-PV Icll As-. n-1 
v3 I UL-UL 1 

.-.,m 
U/L 

I 
I - I IYU 1 

WOPO5-021 212 1~ 1210-4140 ;EC-Sk;,,,, 
-I 

Nickel 

Potassium 

Sodium 
Zinc 

2l2 1 7390-8360~~ 1 EC-SWOPOSI 

II2 1.3 EC-SWOP05-02) 919 I 

2l2 7700-8300 EC-SWOP05-02 
2l2 127000-I 30000 EC-SWSI 02-02 2/2 133000-l 37000 [EC-SWOPOS 
l/2 23.2 EC-SWOPOS-02 l/2 21 .I IEC-SWOPOS 

PARAMETERS (mg/L) 
112-126 IEC-SWSIO,” nn’ ale L-WI f/L 

I 
I 

49* IL-t I I=* e\nre4ncl I 1 Cc1’3VV3 I UL 
1 

- -_ 
EC-SWSI 0: I .I. 

MISCELLANEOUS 
Hardness as CaC03 1 2/2 I‘- 
Total suwended solids! IO/24 1 IO-41 



TABLE 9-l 7 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS -ZONE 1 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

1 Includes samples 121090-2DSW5 and 121090-2DSW6 (field duplicate of 121 OSO-2DSWS). Duplicate sample results are averaged and 
counted as one sample. 

2 Includes samples 2DSW5, 2DSW5D (field duplicate of 2DSW5), and 2DSWl4. Duplicate sample results are averaged and counted 
as one sample. 

3 Includes samples EC-SWOP04-01, -02, -03, -04; EC-SWOP05-01, -02, -03, -04; EC-SWOP06-01, -02, -03, -04; DUP-0 (field duplicate of 
EC-SWOP06-02); EC-SWSlOl-01, -02, -03, -04; DUP-03 (field duplicate of EC-SWSlOl-01); EC-SWSl02-01, -02, -03, -04; and 
EC-SWS103-01, -02, -03; DUP-08 (field duplicate of EC-SWSl03-03), -04. Duplicate sample resutls are averaged and counted as 
one sample. 

4 ND - Not Detected. 
5 NA - Not Analyzed. 

. 



TABLE 9-l 8 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS -ZONE 2 

x 
SITE 3 -AREA A DOWNSTREAM WATERCOURSES 

z 
NSB-NLON, GROTON, CONNECTICUT 

cp PAGE 1 OF 2 
s 

1990 PHASE l(1) 1994 PHASE II - ROUND l(2) 1996 ECOLOGICAL SAMPLING (3) 
UNFILTERED 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration 
FILTERED 

Location of 
of Range Maxlmum 

Frequency Concentration Location of 
Of Range Maximum of 

Detection 
Range Maximum of Range Maximum 

Detection Detection Detection Detection 
PESTlClDESlPCBs (ug/L) 

Detection Detection Detection 

4,4’-DDD l/l 1.9 2DSW4 l/l 1.3 2OSW4 616 0.~5.6 
4$-DDE . 

EC-SWLP12-2 
O/l ND (5) O/l ND 2l6 0.1-0.32 

NA (4) _ 

4,4’-DDT 

INORGANICS fua/L~ 
ND 316 

EC-SWLPlZ-2 NA 
0.13-1s EC-SWLP12-2 NA 



“.‘, 
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TABLE 9-l 8 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS -ZONE 2 
SITE 3 -AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

1 Includes sample 121090-2DSW4. 

2 Includes sample 2DSW4. 

3 Includes samples EC-SWLPlO-01, EC-SWLPlO-03, EC-SWLPl0-04, EC-SWLPIO-2, EC-SWLPII-OI, EC-SWLPll-03, EC-SWLPll64, EC-SWLPll-2, 

EC-SWLPI 2-01, EC-SWLPI 2-03, EC-SWLPI 2-04, EC-SWLPI 2-2. EC-SWS207-01, EC-SWS207-02, EC-SWS207-03, EC-SWS206-01, EC-SWS206-02, 

EC-SWS206-03, EC-SWS209-01, EC-SWS209-02, DUP-06 (field duplicate of EC-SWS209-02), and EC-SWS209-03. Duplicate sample results are averaged 

and counted as one sample. 

4 NA - Not Analyzed. 

5 ND - Not Detected. 
6 R - All Phase I results for boron rejected during data validation. 



TABLE 9-19 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS -ZONE 3 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 

8 PAGE 1 OF 1 
s. 

1990 PHASE 1 (1) 1994 PHASE II - ROUND l(2) 1996 ECOLOGICAL SAMPLING (3) 
UNFILTERED FILTERED 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum Of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Detection Detection Detection 
VOLATILE ORGANICS (ugk) 

Methyfenechloride 1 O/3 1 1 ND (4) 1 2l3 1 6 1 2DSW3 1 O/3 1 ND 
PESTlClDEWPCBs @g/L) 

I I I 1 NA (5) [ 
4,C-DOD 1 o/3 1 I ND I 113 1 0.1 
INORGANICS @g/L) 

1 2DSW3 1 519 1 0.1-0.35 1 EC-SWS419-02) - I I NA I 

1 Includes samples 121090-2DSWl,l21090-2DSW2, and 121090-2DSW3. 

2 Includes samples SDSWI 5,2DSW2, and 2DSW3. 
3 Includes samples EC-SWS313-01, EC-SWS313-02, EC-SWSJI 3-03, EC-SWS313-04, EC-SWS314-01, EC-SWS31402, EC-SWS314-03, EC-SWSJI 4-04, g 

P,JJ 
EC-SW315-01, EC-SWS315-02, EC-SWS31503, EC-SWS315-03, EC-SWS315-04, ECSWS419-01, EC-SWS419-02, EC-SWS419-03, EC-SWS419-04, at 

q EC-SWS420-01, EC-SWS420-02, EC-SWS420-03, EC-SWS420-04, EC-SWS421-91, EC-SWS421-02, EC-SWS421-93, EC-SWS421-04, =E 
0 
g 

DUP-09 (field duplicate of EC-SWS421-04), EC-SWUPl6-01, DUP-OI (field duplicate of EC-SWUPM-OI), EC-SWUPl6-92, EC-SWUPl6-93, EC-SWUPl7-01, 
DUP-92 (field duplicateof EC-SWUPl7-01), EC-SWUPl7-02, EC-SWUPl7-03, EC-SWUPl7-04, EC-SWUPl6-01, EC-SWUPIE02, EC-SWUPl6-03, and 

3;g 

EC-SWUPl6-04. Duplicate sample results are averaged and counted as one sample. sa 

4 ND - Not Detected. 

5 NA - Not Analyzed. 
rejected during data validation. 

11, 6 ! 



TABLE 9-20 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS -ZONE 4 

$ 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 1 

Analyte 

1990 PHASE I(1) 1994 PHASE II - ROUND 1 (2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 

I 1 Detection I I Detection I Detection 1 I Detection 
._.--- --.. -- . . . . . 
INORGANICS (u/g/L) 
Aluminum l/l 148 2DSW10 414 175-l 670 2DSW32 
Boron o/o NA (3) 414 151-215 2DSW31 

414 12700-l 3700 2DSW10 ICalcium 
ICoDDer 

l/l I 9240 1 2DSW10 I 
l/l 10 1 2DSW10 1 

IPotassium 

MlSCELLAhlEOUS (mg/L) 
IHardness as CaC03 I I I NA I 414 I 40-60 1 2DSW32 1 

1 Includes sample 121090-2DSW10. 
2 Includes samples 2DSW10,2DSW30,2DSW311 and 2DSW32. 
3 NA - Not Analyzed. 
4 ND - Not Detected. 



TABLE 9-21 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS -ZONES 5 AND 6 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 1 

1 Includes samples 121090-2DSW12,121090-2DSW7,121090-2DSW14 (field duplicate of 121090-2DSW7), 121090-2DSW8, and 121090-2DSW9. 
Duplicate sample results are averaged and counted as one sample. 

2 Includes samples 2DSW7, 2DSW9, and 2DSW9D (field duplicate of 2DSW9). Duplicate sample results are averaged and counted as one sample. 
3 Includes samples 121090-2DSWll and 12109112DSW13. 
4 Includes samples 2DSWll and 2DSW13. 
5 ND - Not Detected. 

q 6 R - Results rejected during data validation. 
0 7 NA-NotAnalyred 

ii 
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TABLE 922 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
OFFSITEREFERENCEAREASFORAREAADC 
SAMPLE NUMBER: 

LOCATION: 

SAMPLE DATE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

FILTERING: 

EC-SWFB2801 

EC-SWFB28 

03/14m5 

Flshtown Broo& 

ECO-1 

Untittered 

IWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CON 
EC-SWFBZfI-02 ECSWFB28-02 

EC-SWFB28 EC-SWFB28 

o4m9i?ts 0409195 

Fiihtown Brook Fishtown Brook 

ECO-2 ECO-2 

Untiltefed Filtered 

EC-SWFB28-03 

EC-SWFB28 

05/15l?X5 

Fishtown Brook 

ECO-3 

Unfiltered 

EC-SWFB2EO4 

EC-SWFB28 

08/23/95 

Fishtown Brook 

EC04 

Unfittered 

JECTICUT 
ECSWFB2901 

EC-SWFB2B 

03J14lBs 

Fishtown Brook 

ECO-1 

Untiitered 

ECSWFB294Q 

EC-SWFB2B 

04lO8l95 

Fishtown Brook 

ECO-2 

Unfiltered 

SELENIUM 

SODIUM 

ZINC 
MISCELLANEOUS PARAMETERS (WA) 

I 

I I 3.0 UJ I I I I 

11300 112W 8980 

I 4.7 u I 7.4 u I I I I 8.5 U 

I -.- I -^ - I I I I un 1 
HARDNESS as CaC03 (MM.) I I 24.0 I 2U.U I I I I 4-J.” 

TOTAL SUSPENDED SOLIDS (MGIL) 1 10.0 u 10.0 UJ 10.0 u 18.0 10.0 u I 10.0 UJ I 



TABLE B-22 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
OFF-SITE REFERENCE AREA! 
SAMPLE NUMBER: 

LOCATION: 

SAMPLE DATE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

FILTERING: 

FOR AREA A t 
ECSWFB2902 

EC-SWF829 

Flshtoen Brook 

ECO-2 

Fitbed 

IWNSTREAM 
EC-SWF82903 

EC-SWFB29 

05ils95 

Fkhtown Brodc 

ECO-3 

Unfittered 

ECSWFB29704 

EC-SWFB2B 

Fkhtcwm Brook 

EC04 

Unfiltered 

ECSWNP2201 

EC-SWNP22 

03114195 

Niantic Pond 

ECO-1 

Unfiltered 

. 
EC-SWNP22m 

EC-SWNP22 

05/16/95 

Niantic Pond 

ECO-3 

Unfiltered 

IECTICUT 
ECSWNP22JlJ 

EC-SWNP22 

06i23195 

Nlantic Pond 

EC04 

Unfiltered 

INOROANICS (UQk) 

MISCELLANEOUS PARAMETERS (MWL) 

HARDNESS as CaC03 (MGR) I 20.0 I I I I I I 
TOTAL SUSPENDED SOLIDS (MGIL) 1 10.0 u 13.0 10.0 u 28.0 14.0 10.0 u 

c 



TABLE 9-22 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
OFF-SITE REFERENCE AREAS FOR AREA A t )C 
SAMPLE NUMBER: EC-SWNF’23-01 

LOCATION: EC-SWNP23 

SAMPLE DATE: w14195 

ECOLOGICAL AREA: 

r- 

Ntantlc Pond 

INVESTIGATION; ECO-1 

FILTERING: Unfflered 

IWNSTREAM 1 
EC-SWNi=.?M3 

EC-SWNPZ3 

05/16/95 

Niantlc Pond 

ECO-3 
Unfiltefed 

EC-SWNP23.04 

EC-SWNP23 

Niantic Pond 

EC04 

UnRltered 

EC-SWNP23-2 

EC-SWNP23 

o4mBl95 

Niantii Pond 

ECO-2 

Unfittered 

DUP-04 

EGSWNP23 

04/06/95 

Nianttc Pond 

ECO-2 

Unfhred 

SECTICUT 
ECSWNf%Z DUP-04 

EC-SWNP23 EC-SWNP23 

o4mi95 04/06/9!3 
Niantii Pond Niantii Pond 
ECO-2 ECO-2 

Filtered Filtered 

INDRGANICS (UGk) 

ALUMINUM 

BARIUM 

BORON 

CALCIUM 

COBALT 
COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

POTASSIUM 

SELENIUM 

SODIUM 

ZINC 

MISCELLANEOUS PARAMmRS (MGll) 

HARDNESS as CaC03 (MGR) I 
TOTAL SUSPENDED SOLIDS (MGIL) 1 

166 179 163 164 

104 10.0 6.3 6.2 

181 u 113 u 6.0 U 9.0 u 

1130 1110 1220 1190 

10 u 12J 

20 u 20 u 34 J 20 u 

62 1 51.1 51.2 545 

2.0 u 2.0 u 

612 795 601 796 

697 66.4 70.3 66.9 

309 314 353 343 

4.3 J 4.0 u 

3610 3660 3910 3630 

6.6 u 6.6 IJ 7.7 u 6.7 U 

I I I 6.0 J I 6.0 J I 6.6 J I 5.2 J 

10.0 u 10.0 u 15.0 10.0 u 

9 
0 

I iii 



TABLE 9-22 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
OFFSITE REFERENCE AREAS FOR AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, 
SAMPLE NUMBER: EC-SWNPZCOl EC-SWNF24-03 EC-SWNP24-04 EC-SWNP24-2 

LOCATION: EC-SWNP24 EC-SWNP24 EC-SWNP24 EC-SWNP24 

SAMPLE DATE: 03/14@5 05/16/95 04JO6195 
ECOLOGICAL AREA: Ntantk Pond Niantk Pond Niantii Pond Niantic Pond 

INVESTIGATION: ECO-1 ECO-3 EC04 ECO-2 

FILTERING: Unfiltered Unfiltered Untiltered Unfiltered 

SROTON, CONNECTICUT 
‘EC-SWPF25-01 EC-SWt’F%-o;! 

EC-SWPP25 EC-SWPP25 

~030 4195 04Illi95 

-r 

Pquot woods Pquot woods 

ECO-1 ECO-2 

Untittered Unfiltered 

MISCELLANEOUS PARAMETERS (MGR) 

TOTAL SUSPENDED SOLIDS (MG/lJ 1 10.0 u 1 10.0 u I 10.0 u I 10.0 u I 10.0 u I 10.0 u I 10.0 u 1 

c I 



‘I 

1 

TABLE 9-22 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
OFF-SITE REFERENCE AREA! 
SAMPLE NUMBER: 

LOCATION: 

SAMPLE DATE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

FILTERING: 

FOR AREA A I 
EC-SWPfB-04 

EC-SWPP25 

pquot woods 

EC04 

Unfiltered 

IMUSTREAM I 
EC-SWPf’X-01 

EC-SWPP26 

0314m 

Pquot woods 

ECO-1 

Unlittered 

‘I 

> 

fATERCOURSl 
ECSwpp26M 

EC-SWPP26 

0WlW95 

Pquot woods 

ECO-2 

Unfiltered 

5; NSB-NLON, GROTON, CONNECTICUT 
ECSWPP2602 EC-SWPPZ6Q3 

EC-SWPP26 EC-SWPP26 

04/10195 05i15195 

Pquot woods PqlKlt woods 
ECO-2 EC03 

Filtered Unfiltered 

EC-SWPP26-04 

EC-SWPP26 

06l2395 

pquot woods 

EC04 

Unfittered 

ECSWPP27-Ol 

EC-SWPP27 

03/l 4l95 

Pquot woods 

ECO-1 

Unfiltered 

INORGANICS (UGk) 

ALUMINUM I 107 61.7 U 

BARIUM 21.6 20.5 

BORON I 147 u 253 U 

CALCIUM 6930 6930 

COBALT I 10 u 

COPPER I 10 u 2.4 U 

IRON I 206 101 

LEAD 10 u 

MAGNESIUM I 2140 2120 

MANGANESE 35.3 35.4 

POTASSIUM I 266OU 2620U 

SELENIUM I 50 UJ 

SODIUM I 16J3tXJ 19100 

ZINC 9.1 11.1 

MISCELLANEOUS PARAMETERS (MGR) 

HARDNESS as CaC03 (MGAI I I I 24.0 I 26.0 I I I 
TOTAL SUSPENDED SOLIDS (MGIL) 1 17.0 10.0 10.0 u 26.0 20.0 10.0 



TABLE 9-22 

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
OFF-SITE REFERENCE AREAS FOR AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: ECSWPP27M EC-SWPf’27-03 ECSWPP27dI4 
LOCATION: EC-SWPP27 EC-SWPP27 EC-SWPP27 

SAMPLE DATE: 04/11/95 0505195 II II II II 

ECOLOGICAL AREA: Pqwtwooda Pqwl woocts pquot woods 

INVESTIGATION: ECO-2 ECO-3 EC04 

FILTERING: Unftttered Unfiltered Untiltered 

MISCELIANEOUS PARAMETERS (MOIL) 

TOTAL SUSPENDED SOLIDS (MG/L) 1 10.0 u I 15.0 I 22.0 I I I I I 
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TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTItkJT 

SAMPLE NUMBER 

LOCATION. 
ZONE: 

ECOLOGICAL AREA 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE. 

STATUS: 

VOYTILES (UGIKG) 

112993.3SD1(0-0 5) 1129%3SD6(0-0 5) 112993.3501(1-1 5) 1129%3802(0-O 5) 

3SDl 3SDl 3SDl 3502 
1 1 1 1 
OBDA POND OBDA POND OBDA POND OBDA POND 
11129l90 11129l90 11 R9/90 1 lR9/90 
Ptil PHl PHl Ptil 
GRAB GRAB GRAB GRAB 

11299@3SD2(1-1 5) limo-3SD3(0-0 5) 

‘3SD2 3503 
1 1 
OBDA POND OBDA POND 
11 m/90 11t29/90 

PHl PHI 
GRAB GRAB 

OBOA POND 

1 l/29/90 

PHI 

GRAB 

2-BUTANONE I 15 u I 12 u I 6J I 4 I J I 6J I 32 I 51 

ACETONE 15 u 12 u ! 38 u ! 28 u 21 u 150 210 1 
CARBON DISULFIDE 7u 6U 8U 7u 7u 3J 4J 

ETHYLBENZENE 7u 6U 8U 7u 7u 2J 11 u 

METHYLENE CHLORIDE 2J 6U 8U 7u 7 UJ 10 u 11 u 

TETRACHLOROETHENE 7u 6U 8U 7u 7u IO u 11 11 

TOLUENE 7u 6U 8U 7u 7u 10 u 11 u 
TRICHLOROETHENE 7u 6U 8U ?U 7u 10 u 11 u 

XYLENES, TOTAL 7u 6U 8U 7u 7u 3J 11 u 
SEMIVOLATILES lUG/KGl 

2-NITROANILINE 2400 u 3900 u 2500 U 2200 u 2100 UJ 16ooou 19ooo u 

4.6-DINITRO-2-METHYLPHENOL 2400 u 3900 u 2500 u 2200 u 2100 UJ 16ooou 19ooou 

4-CHLORO-3-METHYLPHENOL 490 u 800 U 510 u 460 u 430 UJ 3300 u 3900 u 

QCHLOROANILINE 490 u 800 U 510 u 460 u 430 UJ 3300 u 3900 u 

QMETHYLPHENOL 120 J 800 UJ 510 u 460U 430 UJ 3300 u 3900 u 

ACENAPHTHENE 140 J 800 UJ 510 u 46OU 430 UJ 3300 u 3900 u 

ACENAPHTHYLENE 490 u 800 U 510 u 460 u 430 UJ 3300 u 3900 u 

ANTHRACENE 330 J 800 U 510 u 460 u 430 UJ 3300 u 3900 u 

BENZO(A)ANTHRACENE 850 J 250 J 510 u 45 J 430 UJ 3300 u 3900 u 

EENZO(A)PYRENE 520 J 220 J 510 u 46OU 430 UJ 3300 u 3900 u 

BENZO(B)FLUORANTHENE 750 J 300 J 510 u 86 J 430 UJ 3300 u 3900 u 

BENZO(G,H,I)PERYLENE 260 J 800 UJ 510 u 46OU 430 UJ 3300 u 3900u 

BENZO(K)FLUORANTHENE 290 J 210 J 510 u 460U 430 UJ 3300 u 3900 u 

BENZOIC ACID 2400 u 3m u 2500 u 2200 u 2100 UJ 16OOOU 19000u 

CHRYSENE 700 J 270 J 510 u 75 J 430 UJ 3300 u 3900 u 

DI-N-BUl-YL PHTHALATE 490 u 800 U 510 u 460U 430 UJ 3300 u 3900 u 

Dl-N-OCl-YL PHTHALATE 490 u 800U 510 u 46OU 430 UJ 3300 u 3900 u 

DIBENZOFURAN 100 J 800 UJ 510 u 460U 430 UJ 33ocl u 3900 u 

FLUORANTHENE I 1400 I 530 J I 110 J 73 J I 430 UJ I 3300 u I 3900 u FLUORENE 180 J 800 UJ 510 u I 460U 430 UJ 3300 u 3900 u I 



TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

z AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIkJT 
1, - 

SAMPLE NUMBER 

LOCATION. 

ZONE. 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION, 

SAMPLE TYPE 

STATUS. 

112990~3SDl(O 0 5) 

3SOl 
1 

OBDA POND 

11 ml90 

PHl 

GRAB 

1 Xi’993 3SD6(0 ‘3 5) 112990~3SDl(l-1 5) 1 lmo-3802(0-O 5) 11299%X02(1-1.5) 

3SDl 3SDl 3SD2 3SD2 

1 11 
OBDA POND OBDA POND 

11 mm 11 R9/90 

PHl PHI 

GRAB GRAB 

1 11 
OBDA POND 

11/29/90 

PHI 

GRAB 

OBDA POND 

11129190 

PHl 

GRAB 

1129SWSD3(0-0 5) 112990.3SD3(1-1.5) 

3SD3 3SD3 

1 1 

OBDA POND OBDA POND 

11/29/90 llr29lW 

PHl PHl 

GRAB GRAB 

LYEK-. .- -- ._._. I 14OOJ I 300 J I 140 J 170 J I 430 UJ I 33m u I 3900 u I ..-. 
PESTlClDESlPCBs (UGIKG) 
4,4’-DDD 89 J 260 J 140 J 190 J 59 J 3ooooo 73ooo 

4.4’.DDE 07 J 35 J 60J 640 U 220 u 15000 J 3000 J 

4,4’-DOT 57 J 110 J 69 J 85 J 220 u 37oco 3800 J 

ALPHA-CHLORDANE 1100 u 1200 u 1100 u 3200 U 1100 u 180000U 21000 u 

AROCLOR-1260 2300 U 2500 u 2200 u 6400 U 2200 u 370000 u 42000 U 

DIELDRIN 230 U 250 u 220 u 640 U 220 u 37OaO u 4200 U 
-r 

ENDOSULFAN-I 110 u 120 u 110 u 320 U 110 u 18ooo u 2100 u 

ENDRIN 230 U 250 U 220 u 640 U 220 u 37ooo u 4200 U 

ENDRIN KETONE 230 U 250 U 220 u 640 U 220 u 37ooo u 4200 U 

GAMMA-CHLORDANE 1100 u 1200 u 1100 u 3200 U 1100 u 180000U 21ooo u 

HEPTACHLOR 110 u 120 u I 110 u I I 320 U I 110 u I 18ooo u I 2100 u I 
INORGANICS (MGIKG) 
ALUMINUM 4820 4450 4660 4190 8050 18600 15100 

ANTIMONY 6.9 UR 7.3 UR 6.9 UR 11.4 UR 6.7 UR 21.1 UR 11.0 UR 

ARSENIC 5.6 6.4 3.6 19.7 1.9 6.1 6.8 

RARII lk” 391 41 9 102 27.2 59.3 54.3 

COPPER I 33.2 J I 32.7 J I 29.7 J I 118 I 10.6 J I 20.7 J I 19.0 J 

CYANIDE 1.7 u 1.7 u 1.5 u 3.4 1.5 u 4.3 u 2.5 u 



x 
TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

F - 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTICUT 

0 SAMPLE NUMBER 

LOCATION: 

ZONE: 
ECOLOGICAL AREA: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
INnR)nANlf-C fMC/KC\ 

112%J.3SDl(O.O 5) 1129swsD6(o.o 5) 112990X01(1-1 5) 112993.3SD2(0-0 5) 1129W3SD2(1-1 5) 112990~3SD3(0-0 5) lmx-3803(1-1 5) 
3SDl 3SDl 3SDl 3SD2 3SD2 3SD3 3SD3 

1 1 1 1 1 1 1 
OBDA POND OBDA POND OBDA POND OBDA POND OBDA POND OBDA POND OBDA POND 

11129/9cl 11129i90 11129/9O 11/29/90 11 l29l9O 11/29/90 1 l/29/90 
PHl PHl Ptil PHl PHl PHl PHl 
GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

. ..Ym..a-l..“- \.,m..,,.-, 
IRON 25400 20900 15700 133ooo 8430 76800 37800 

LEAD 07.7 61 1 73.9 223 5.0 J 30.8 18.0 

MAGNESIUM 2170 194.0 2950 9640 2410 3200 6120 

MANGANESE 166 145 118 382 104 342 377 

MERCURY 009 UJ 033 J 012 u 0.22 u 0.11 u 0.38 u 0.22 u 

NICKEL 130 116 146 446 6.8 18.9 19.8 

POTASSIUM 739 J 549 J 534 J 644 J 593 J 457 u 2850 J 

SELENIUM 083 J 029 J 0.33 J 1.1 J 0.27 U 1.5 J 0.7 J 

SILVER 19 u 43 1.9 u 3.2 U 1.9 u 5.9 u 3.1 u 

SODIUM 210 J 190 J 200J 1360 J 534 J 2070 J 1240 J 

THALLIUM 0.55 u 0.59 u 0.55 u 0.91 u 0.53 u 1.7 u 0.88 u 

1 VANADIUM I 15.0 I 13.1 I 154 I 57.5 I 18.6 I 46.8 I 36.7 --I 
1 ZINC I 145 I 141 I 155 I 2720 I 18.2 J I 93.9 I 63.5 J 1 



TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 - 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIbJT 

SAMPLE NUMBER. 

LOCATION: 
ZONE: 

ECOLOGICAL AREA: 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
\,n, AT,, fzP ,II~,Y~\ 

112990.3SD4(0-0 5) 

3SD4 
1 
OBDA POND 

11129/w 
PHl 

GRAB 

112990.3S04(1-1 5) 

3SD4 
1 

OBDA POND 

11129/9O 
PHl 

GRAB 

3DSD4A (0 O-1 0) 

3DSD4A 
1 
OBDA POND 

11 I03193 

FFS 

GRAB 

3506 

3SD6 
1 
OBDA POND 

11121/93 

PH2-1 

GRAB 

3SD6 (O-l) 

3SD6 
1 
OBDA POND 

11 IO9193 

FFS 

GRAB 

EC-SDOF’O4-02 

EC-SDOP04 
1 
OBDA POND 

04/l 1195 

ECO-2 
GRAB 

EC-SOOF%-02 

EC-SDOPOS 
1 
OBDA POND 

04/l 1195 

ECO-2 

GRAB 

“VW I ILLa (“urn”, 

2-BUTANONE ! 66 ! 33 ! ! j I ! 80 UR I 
ACETONE 310 140 320 J 

CARBON DISULFIDE 19 u 10 u 6J 

ETHYLBENZENE 19 u 10 u 37 UR 

METHYLENE CHLORIDE 19 u 10 u 45 J 

TETRACHLOROETHENE 19 u 10 u 37 UR 

TOLUENE 4J 10 u 37 UR 

‘;D TRICHLOROETHENE 19 u 10 u 37 UR .-. 

!s XYLENES, TOTAL 19 u 10 u 37 UR 
SEMIVOLATILES (UGIKG) 



z TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIbJT 

SAMPLE NUMBER, 

LOCATION: 
ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION 

SAMPLE TYPE: 

STATUS: 

SEMIVOLATILES (UGIKG) 

1129%3S04(0-0 5) 

3SD4 

11 
OBDA POND 

1 l/29/90 

PHl 

GRAB 

J 

1129x-3304(1.1 5) 

3SD4 

11 
OBDA POND 

11129l90 

PHI 
GRAB 

3DSD4A (0 O-1 0) 

3DSD4A 
1 

OBDA POND 

11/03/93 

FFS 

GRAB 

3SD6 3SD6 (O-l) 

,3SD6 3SD6 
~1 11 
~ OBDA POND OBDA POND 

1 l/21/93 11109/93 

PH2-1 FFS 

GRAB GRAB 

EC-SDOFO602 

EC-SDOP04 

1 

OBDA POND 

04/l 1195 

ECO-2 

GRAB 

EC-SDOPO502 

EC-SDOP05 

1 

OBDA POND 

04r11195 

ECO-2 

GRAB 

INDENO(1.2.3-CD)PYRENE 7900 u 7900 u 71 J 

NAPHTHALENE 7900 u 7900 u 1200 UR 

PENTACHLOROPHENOL 38COO U 38000 U 3ooO UR 

PHENANTHRENE 7900 u 7900 u 160 J 

PYRENE 1300 J 1100 J 360 J 
PESTlClDESlPCBs (UGIKG) ^ 

.,,.. 

_.. 

._.. 

DIOXINWFURANS (UGIKG) 

1,2.3,4,6,7,8-HPCDD 0.28 U 0.494 

OCDD 1.3 u 5.366 

OCDF 0.27 U 0.552 __------ 



TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 AREA A DOWNSTREAM WATERCOURSES: NSB-NLON. GROTON.CONNECTIblT 

SAMPLE NUMBER 

LOCATION- 

ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION 

SAMPLE TYPE: 

STATUS: 
Ihh-lP~AAIIPE ,I”t?,Ye\ 

11?9%3SD4(005) 

3504 
1 

OBDA POND 

1 lmmo 

PHI 

GRAB 

1129%X04(1-1 5) 13DSD4A(OO-1 0) I3SD6 XD6 (O-1) 

3SD4 

1 

OBDA POND 

11/29/90 

PHl 

GRAB 

3DSD4A 
1 

OBDA POND 

11103i93 

FFS 

GRAB 

3SD6 3SD6 

1 1 

OBDA POND OBDA POND 

11121193 11109/93 

PH2-1 FFS 

GRAB GRAB 

EC-SDOPO602 

EC-SDOP04 
1 

OBDA POND 

040 1195 

ECO-2 

GRAB 

EC-SDOPO5-02 

EC-SDOPOS 
1 

OBDA POND 

04/l 1 I95 

ECO-2 

GRAB 

I 

TOTAL ORGANIC CARBON (MGIKG) 1 I I 53000 I 9700 I 1905 I 2671 I 

s 
0 

iii 

6 II c II/l c II 
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SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

? 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIbJT 

;; 
r 

SAMPLE NUMBER, 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

VOI ATM FS IIIr./KGl 

EC SDOPO6 02 

EC-SDOPOG 
1 

OBDA POND 

04/l 1 I95 

ECO-2 

GRAB 

DUP.06 

EC-SDOPOG 

1 

OBDA POND 

04/l 1 I95 

ECO-2 

GRAB 

1129%3SD5(0-0 5) 

3SD5 
1 

STREAM-l 

1 l/29/90 

PHl 

GRAB 

112W-3SD5(1-1 5) 

3SD5 

1 

STREAM-l 

11 m/90 

PHI 

GRAB 

TABLE 9-23 

120393-2DSD5(0-0 5) 1203%2DSD6(0-0 5) 2DSD28 (O-l) 
2DSD5 2DSD5 2DSD28 
1 1 1 
STREAM-l STREAM-l STREAM-l 
12lo3/90 1 zo3l90 1 O/26/93 
PHl PI-l1 FFS 
GRAB GRAB GRAB 

TRICHLOROETHENE I 8U I 11 u I 8U I 9u 79 u 
XYLENES, TOTAL I 8U 11 u 8U 9u 79 u 
SEMIVOIATILES lUG/KGl 

I 

2-NITROANILINE 15cxM u 9400 u 2700 U 1oooou 1300 u 

4.6-DINITRO-2-METHYLPHENOL 15coo u 9400 u 2700 U 1OOWU 1300 u 

4-CHLORO-3-METHYLPHENOL 3oca u 1900 u 560 U 2100 u 520 U 

I- 
4-CHLOROANILINE I I 1 3m u 

1 QMETHYLPHENOL 3000U 
u I 560 U I 1900 2100 u 1 ----- 

19ocl u 560 u 2100 u I 57 -0 u I 
1 ACENAPHTHENE I I I 3om u 1Qnil II I u;n II I 34M It c ..------- --------- ---- - .--- I .,-- w &I”” ” 520 u 

ACENAPHTHYLENE 3ooo u 1900 u 560 u 2100 u 520 u 

ANTHRACENE 3000U 390 J 560 u 2100 u 520 u 

BENZOfAIANTHRACENE 3ooo u 730 .I 1x-l .I Al0 I 520 u 1 
~~ 

--I ’ 
--- - 

.-- - I .-- - I ..- ” 

BENZO(A)PYRENE 3ooo u 5w -1 - - 
I 

r;fdl II --” - 
I 

34M II 
L.“” I I 520 u 

BENZO(B)FLUORANTHENE 3ooo u 19c KIU I 140 J I 21ocl u 520 u 

BENZO(G,H,I)PERYLENE 3oco u 19ocl u I 560 u I 2100 u I 521 

BENZOWFLUORANTHENE 3ooo u 1900 u 110 J Zllxl u 570 -m 
ou 

. , I I I -.-- - 

I I I 
I --- - 

BENZOIC ACID 15owu. 1 9400 u I 2700 U I 1oooou I 
CHRYSENE 3coo u 730 .I 170 .I fill-l .I 5x7 II I I I 1 .-- - I ..- - I -.- - I WS” w 

lY.N.RllTYI PHTHAI ATF I I 3ooou I 1stnl-l II I !i?M II 7AM II r;7n II -... -- ..-. . . . -..- I L ---- _ I .--- - I ---- - I . 1-w w I IL., ” 

DI-N-OCTYL PHTHAIATE ! I 3OC0U ! 19oou 560U 2100 u 520 U I 
DIBENZOFURAN 3ooo u 1900u 560 U 2100 u 5% u 

FLUORANTHENE 3000U 1500 J 280 J 1OOOJ 520 U 

FLUORENE , 3000U 200 J 560 u 71m-l II sm II 

’ ,A’ 

,i. 



TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

!Q AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTI&JT 

SAMPLE NUMBER: 

LOCATION: 
ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 
SAMPLE TYPE: 

STATUS: 

EC.SDOfX6.02 DUP 06 

EC-SDOPOG EC-SDOPOG 
1 1 
OBDA POND OBDA POND 
04/l 1195 04l11195 
ECO-2 ECO-2 
GRAB GRAB 

1129903SD5(0-0 5) 

3SD5 
1 

STREAM-l 

11/29/90 
PHl 

GRAB 

1129%3SD5(1-1.5) 

3SD5 
1 

STREAM-l 
11129/90 

PHl 

GRAB 

120390.2DSD5(04.5) 

2DSD5 
1 

STREAM-l 
12103/90 

Ptil 

GRAB 

1203%2DSD6(0.0.5) 

2DSD5 
1 

STREAM-l 
12lo3l9o 

PHl 

GRAB 

2DSD28 (&I) 

2DSD28 
1 

STREAM-l 
1 O/26/93 

FFS 

GRAB 

SEMIVOLATILES (IJGIKG) 

INDENO(1,2,XD)PYRENE 

NAPHTHALENE 

1 PENTACHLOROPHENOL 
PHENANTHRENE 

I PYRENE L ---LZ ..--. -_ 
PESTlClDESlPCBs (UGIKG) 

I .--- 

I 

I I 3OCQU I 1900 u I 560 u 2100 u 520 U 

! 
I I 

3ooo u 1900 u 560 U 2100 u 520 U 

I I I I 
I 

15000 u I 9400 u I 2700 U I 1oocou 1300 u 

I I 
I 

7nnl-l II -L--- ---- - I 1600 J I 210 .I -._ _ I 670 .I -.” ” I fi7n I I “&., - I 

3ocn u 1 I I 1300 J 380 J I 1900 J I 520 u I 
I ----I-- 

4,4’-DDD I 5M)oJ I 
4,4-DDE 3400 J 

ENDOSULFAN-I 220 R 

ENDRIN 1500 UR 

ENDRIN ALDEHYDE 97 R 

ENDRIN KETONE 1500 UR 

281 J I 14lxxl II 

llooo 550 J 1000 J 5.2 R 

1500 12 J 17 J 39 J 

270 J 27 UJ 29 J 37 u 

1500 u 140 u 150 u 2.7 U 

GAMMA-CHLORDANE ! 110 R ! 81 J f . .““_ I I .-- - I -., - I 
HEPTACHLOR I 16 J I 940 UR I 1400 u I 150 u I 14 u I 15 u I 2.7 U . ..^---e..-- .._-.._-. I 
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x TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIhT 

SAMPLE NUMBER 

LOCATION: 

ZONE: 
ECOLOGICAL AREA: 

SAMPLE DATE: 
INVESTIGATION. 

SAMPLE TYPE: 
STATUS: 
IhrlDP-Aulrc ,k”C,Yr-\ 
II.“I.Y~I.IYY \‘.‘““\V, 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

EC-SDOPC602 DUP-06 

EC-SDOPO6 EC-SDOPOG 

1 1 
OBDA POND OBDA POND 

04/l 1195 04i11195 
ECO-2 ECO-2 

GRAB GRAB 

1129W3SD5(0-0 5) 1129933SD5(1-1 5) 120390~2DSD5(0-0 5) 120390-2DSD6(0-0.5) 2DSD28 (O-l) 

3SD5 3SD5 2DSD5 2DSD5 2DSD28 
1 1 1 1 1 
STREAM-l STREAM-l STREAM-l STREAM-l STREAM-l 

1 l/29/90 11 I29190 12lo3/9O 12/03mo 10126193 
PHl PHl PHI PHl FFS 
GRAB GRAB GRAB GRAB GRAB 

2.0 u 1.9 u, 2.4 u 2.9 u 0.13 UJ 

25400 27Mx) 17500 23500 18600 J 

17.9 14.5 J 22.1 J 26.8 J 31.5 J 

6070 6710 2680 4150 3530 

339 433 411 534 869 J 

0.18 U 0.17 u 0.15 u 0.16 U 0.06 u A 
NICKEL 21.4 22.9 84 13.3 10.6 “ 
POTASSIUM 2680 J 3620 J 1570 2220 1750 .:: 
SELENIUM 1.4 J 1.3 J 0.65 J 0.88 J 0.59 u !$ 
SILVER 2.7 U 2.7 U 2.7 U 3.2 U 0.49 UJ 

SODIUM 870 J 1160 J 527 J 726 J 274 J 

THALLIUM 0.76 u 0.76 U 0.77 u 0.91 u 0.57 u 

VANADIUM 35.8 40.9 22.3 35.4 17.2 J 

ZINC I 65.9 J 65.9 J 44.1 J 59.0 J 36.2 
MISCELLANEOUS PARAMETERS () 

ASH (%) I I I I I I I 55.2 

CATION EX. CAPACITY (meq/lOOg) 15 

SPECIFIC GRAVITY (glcm3) I I I I I I I 1.7 

‘TOTAL ORGANIC CARBON (MGIKG) I 2369 8497 llooo 1 



TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIkUT 

s 

L 

SAMPLE NUMBER: 

LOCATION: 
ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

2DSD29 (O-1) 3SD7 (l-3) 

2DSD29 3SD7 

1 1 

STREAM-l STREAM-l 

1 O/26/93 11/01/93 

FFS FFS 

GRAB GRAB 

EC-SDS101-02 

EC-SDS101 

1 

STREAM-l 

04/09/95 

ECO-2 

GRAB 

EC-SDS102-02 EC-SDS103-02 

EC-SDS102 EC-SDS103 
1 1 
STREAM-l STREAM-l 

04/09/95 04/09/95 

ECO-2 ECO-2 

GRAB GRAB 

120390-2DSD4(0-0.5) 

2DSD4 

L 
LOWER POND 

12/03/90 

PHl 

GRAB 

2DSD25 (l-3) 

2DSD25 
L 

LOWER POND 

1 o/25/93 

FFS 

GRAB 

I 1 I I I I I 

VOIATILES (UGIKG) 
I I I I I 1 I I 

SEMIVOLATILES (UGIKG) 

2-NITROANILINE 

4.6DINITRO-2-METHYLPHENOL 

QCHLORO-3-METHYLPHENOL 

1800 U 2ooo u 2900 u loo0 u 

1800 U 2OQQ u 2900 u 1ooou 

750 u 850 U 600 U 430 u 

QCHLOROANILINE 750 u 850 U 600 U 430 u 

CMETHYLPHENOL 750 u 850 U 600 U 430 u 

ACENAPHTHENE 750 u 850 U 600U 430 u 

ACENAPHTHYLENE 750 u 850 U 6OOU 430 u 

ANTHRACENE 750 u 850 U 6OOU 430 u 
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TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

Is: AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTI&T 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 
ECOLOGICAL AREA: 

SAMPLE DATE: 
INVESTIGATION. 

SAMPLE TYPE: 

STATUS: 

205029 (O-1) 3507 (l-3) 

2DSD29 3SD7 

1 1 
STREAM-l STREAM-l 

10126193 1 l/01/93 
FFS FFS 

GRAB GRAB 

ECSDSlOl-02 

EC-SDS101 
1 

STREAM-l 

04m9i95 

ECO-2 

GRAB 

EC-SDS102-02 

EC-SDS102 

1 
STREAM-l 

04/09/95 
ECO-2 

GRAB 

EC-SDS103-02 

EC-SDS103 

1 
STREAM-l 

04lO9l95 
ECO-2 

GRAB 

1203SU-2DSD4(0-0 5) 2DSD25 (l-3) 

2DSD4 2DSD25 
2 2 

LOWER POND LOWER POND 

12/03/90 1 O/25/93 

PHl FFS 

GRAB GRAB 

LPEEFJE--.-.---~ I 750 u I I 210 J I I 190 J I 430 u 
PESTlClDESlPCBs (UGIKG) 

I 

4.4’-DDD I 2700 J I 360 J 4 

4,4,-DDE 320 38 
I 99000J I 4800 I 21COO J I 100 UJ I 4.3 R 

930 J 430 1600 J 100 UJ 
31 

I 
4,4’-DDT 1 59 u 260 J 130 J 1 4OJ I 94OOOJ I 100 UJ I 15 u 

I 
ALPHA-CHLORDANE 20 u 2.1 UJ 79 R 24 R 120 R 5&U 2.2 UJ 

AROCLOR-1260 380 U 4OU 850 UJ loo0 u 43 u 

DIELDRIN 38 U 4 UJ 170 R 14 R 370 J loo u 4.3 UJ 

ENDOSULFAN-I 20 u 2.1 UJ 42 R 44U 120 UR 5OU 2.2 UJ 

ENDRIN 38 U 4u 140 UR 85 UR 240 UR loo u 4.3 u 

ENDRIN ALDEHYDE 38 U 4u 140 UR 85 U 240 UR 4.3 u 

ENDRIN KETONE 38 U 4u 140 UR 85 U 240 UR loo u 4.3 u 

GAMMA-CHLORDANE 20 u 2.1 UJ 4OR 44U 120 UR 500 u 2.2 UJ 

HEPTACHLOR 20 u 2.1 UJ 71 UR 44 UR 120 UR 5Ol.J 2.2 UJ 
INORGANICS lMG/KGl 

ALUMINUM 7940 I 10800 I I 11500 12oocl 

ANTIMONY 6.1 UJ 2.6 UR 
I 

y, 



TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTI&T 

SAMPLE NUMBER. 2DSD29 (0.1) 

LOCATION: 2DSD29 
ZONE: 1 
ECOLOGICAL AREA: STREAM-l 
SAMPLE DATE: 10126193 
INVESTIGATION, FFS 
SAMPLE TYPE: GRAB 
STATUS. 

INORGANICS (MGIKG) 

3SD7 (1.3) 

3SD7 

1 
STREAM-l 

11 IO1 I93 

FFS 
GRAB 

EC-SDS101-02 

EC-SDS101 
1 

STREAM-l 

04/09/95 

ECO-2 
GRAB 

EC-SDS10302 

EC-SDS1 03 
I1 1 
STREAM-l STREAM-l 
04/09/95 04lO9195 

ECO-2 ECO-2 
GRAB GRAB 

120390-2DSD4(0-0 5) 

2DSD4 
L 
LOWER POND 

12/03/90 

PHl 

GRAB 

2DSD25 (i-3) 

205025 
-I L 
LOWER POND 

1 ol2!il93 

FFS 

GRAB 

VANADIUM I 23.9 J I I 31.6 I I 40.1 I 19.0 J 

ZINC 120 I 226 65.4 J 24.4 I 
MISCELLANEOUS PARAMETERS () 

ASH (%) 26.1 

CATION EX. CAPACITY (meq/lOOg) 56 

PH 7.16 J 

SPECIFIC GRAVIlY (glcm3) 1.2 

TOTAL ORGANIC CARBON (MGIKG) 1400 1775 3276 3142 5900 

I, ( Ill ( ‘Ill 
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TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

r;: AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIbJT 

s 
0 

iii 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

VOLATILES lUG/KGI 

205026 (l-3) 

2DSD26 

2 

LOWER POND 

10127193 

FFS 

GRAB 

2DSD27 (0 1) 

2DSD27 

2 

LOWER POND 

10127193 

FFS 

GRAB 

EC-SDLPlZ2 

EC-SDLP12 

2DSD33 (O-l) EC-SDLPlO-2 ECSDLPll-2 

203027 EC-SDLPlO EC-SDLPll 
2 2 2 L 
LOWER POND LOWER POND LOWER POND LOWER POND 
10127193 04/08/95 04iO0l95 04/08/95 
FFS ECO-2 ECO-2 ECO-2 
GRAB GRAB GRAB GRAB 

I I 

SEMIVOLATILES (UGlKGl 

2DSD24 (t-3) 

208024 
2 

STREAM-2 

lot25193 

FFS 

GRAB 

2-NITROANILINE 1700 u 1400 u 6700 UR 980 U 

’ 4.6DINITRO-2-METHYLPHENOL 1700 u 1400 u 6700 UR 960 u 

4-CHLORO-3-METHYLPHENOL 690 U 560 u 420 J 400U 

CCHLOROANILINE 690 U 560 u 2800 UR 400U 

QMETHYLPHENOL 690 U 560 u 1100 J 400U 

ACENAPHTHENE 690 U 560 u 210 J 400U 

ACENAPHTHYLENE 690 U 560 u 2600 UR 400U 

ANTHRACENE 690 U 560 U 2600 UR 4QOU 

BENZO(A)ANTHRACENE 690 U 560 U 340 J 4CQU 

BENZO(A)PYRENE 690 U 560 u 280 J 4OOU 

BENZOIBlFLUORANTHENE 690 U 560 U 460 J 4OOU 
. I 

BENZO(G,H,I)PERYLENE 690 U 560 U 290 J 4OOU 

BENZO(K)FLUORANTHENE 690 U 560 U 290 J 400U 

BENZOIC ACID 3200 J 

CHRYSENE 690 U 560 u 630 J 4OOU 

DI-N-BUlYL PHTHALATE 690 U 560U 2800 UR 

DI-N-OCTYL PHTHAIATE 690 U 560U 2800 UR 

DIBENZOFURAN 690 U 560 u 2800 UR 

FLUORANTHENE 690 U 560 U 1OOOJ 

.., ; 

3”: 

1 FLUORENE I I 690 U I 560 U I [ 2800 UR I I 400U I 



TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIkUT 6 
! 
L. 

F 
!2 
CD 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 
ECOLOGICAL AREA: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 
STATUS: 

205026 (l-3) 2DSD27 (O-l) 

2DSD26 2DSD27 
2 2 
LOWER POND LOWER POND 
10127193 1 O/27/93 
FFS FFS 

GRAB GRAB 

2DSD33 (O-l) 

2DSD27 

2 
LOWER POND 

10127193 
FFS 

GRAB 

EC-SDLPlO-2 

EC-SDLPlO 

2 
LOWER POND 

04100i95 
ECO-2 

GRAB 

EC-SDLPl l-2 

EC-SDLPll 

2 
LOWER POND 

04loal95 
ECO-2 

GRAB 

EC-SDLPlZ-2 

EC-SDLP12 

2 

LOWER POND 

04108/95 

ECO-2 

GRAB 

2DS024 (1-3) 

2DSD24 
2 

STREAM-2 
1 O/25/93 

FFS 

GRAB 

SEMIVOLATILES ILIGIKGI 
J 

~-. -- .--- ,--...-, 

INDENO(1.2.3-CD)PYRENE 
NAPHTHALENE 

PENTACHLOROPHENOL 

PHENANTHRENE 
PYRENE 
PESTlClDESlPCBs fUG/KGI 

690 U 560 U 240 J 400U 

690 U 560 U 2800 UR 4ooU 

1700 u 1400 u 310 J 980 u 

690 U 560 U 620 J 400 u 

690 U 560 U loo0 J 400U 1 
1 --I 

4.4’-DDD 80 UJ 11000 J 8800 J I 15OGOO J I 600000 I fWlOOO J _ _ _ _ _ _ _ 150 UJ 

4,4’-DDE 5.3 J 470 450 5500 J 2oooOJ 24OOOJ 7.9 J 
4,4’-DDT 5 UJ 44OOJ 4CCQJ 59WO J 4OOOOJ 44oooJ 19 UJ 

ALPHA-CHLORDANE I 24 UJ I 69 U I 44U 190 UR 1 14000UR 1 
21000 UR 

I 
2.1 UJ 

1300 u 860 U I 1 280000 UR I 40U I AROCLOR-1260 I 46U I I I 

DIELDRIN 4.6 UJ 130 u 86 u I 660 R 1 28000 UR 1 41000 UR I 4 UJ I 

CADMIUM 0.64 u 0.56 U 1.4 UR 0.49 u 

CALCIUM 1350 J 836 J 3580 J 521 J 

CHROMIUM 6.7 4.6 1137 .I 78 I .-.. - . .- 

COBALT I 1.2 u 0.46 u 2.9 J 2.2 

COPPER 1.7 UJ 0.67 UJ 24.2 J 3.8 UJ 
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TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

‘f r 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECThJT 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 
ECOLOGICAL AREA: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
,LlnlYt?IILllrC ,.“e,Ye\ 
II”“r\“~I”,“.l ,#“,“,r\“, 

CYANIDE 

IRON 

2DSD26 (l-3) 2DSD27 (0.1) 2DSD33 (O-1) EC-SDLPlO-2 EC-SDLPil-2 EC-SDLPlZ2 2DSD24 (l-3) 
2DSD26 205027 2DSD27 EC-SDLPlO EC-SDLPll EC-SDLP12 2DSD24 
2 2 2 2 2 2 2 
LOWER POND LOWER POND LOWER POND LOWER POND LOWER POND LOWER POND STREAM-2 
1 o/27/93 10127193 10127193 04/08/95 wow95 04lO0l95 10125l93 
FFS FFS FFS ECO-2 ECO-2 ECO-2 FFS 
GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

I I 0.2 J I 0.15 UJ’ I 3.4 UR I 

I 
I 0.1 UJ 

1350 J 818 J 21900 J 4490 J 

LEAD ! ! 11.9 J 7.7 J 1 98.3 J 4.0 J 

MAGNESIUM 353 233 806 J 1090 

MANGANESE 53.3 J 33.6 J 163 J 72.0 J 

MERCURY 0.13 u 0.00 u 0.68 UR 0.05 u 

9.3 J 30 NICKEL I 3.1 u I 21 u 

POTASSIUM 121 49.2 U I 347 J I I 307 I 
SELENIUM 1.8 u 0.58 u 5.4 UR 0.49 u 

SILVER 0.69 UJ 0.46 UJ 1.4 UR 0.41 UJ 

SODIUM 223 U 149 1780 J 87.2 U 

THALLIUM 

VANADIUM 

ZINC 
MISCELLANEOUS PARAMETERS () 

ASH (%) 

CATION EX. CAPACITY (meq/lGOg) 

PH 

SPECIFIC GRAVITY (gkm3) 

TOTAL ORGANIC CARBON lMG/KGl 

0.0 u 0.54 u 7.6 U 0.47 u 

4.6 J 2.6 J 38.2 J 11.5 J 

6.7 UJ 3.9 UJ 16.9 J 12.2 J 

72.9 

17 

5.08 J 

1.9 

5100 51cuo 52000 8282 3557 4941 38nn 
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TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIhJT 

s 

’ 

EC-SDS209.02 

EC-SDS209 
L n 

STREAM-2 
04m9i95 

ECO-2 

GRAB 

SAMPLE NUMBER: 

LOCATION. 

ZONE: 
ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 
STATUS: 
Vnt ATII FS IIIC/Kr.\ 

tc sos207-02 EC 505208-02 

EC-SOS207 EC-SDS206 
2 2 
STREAM-2 STREAM-2 
04to9i95 04lO9f95 
ECO-2 ECO-2 
GRAB GRAB 

DUP-05 

EC-SDS209 
L 

STREAM-2 
04/09/95 

ECO-2 

GRAB 

I- 

‘p 
2s 
0 

1203%2OSD3(0-0 5) 

2DSD3 
3 
STREAM-3 

12103t90 

PHl 
GRAB 

EC-SDS313-02 

EC-SDS313 

J 

STREAM-3 
04 0195 

ECO-2 

GRAB 

EC-SDS31 4-02 

EC-SDS314 
3 
STREAM-3 

04/l 0195 

ECO-2 

GRAB 

TRICHLOROETHENE TRICHLOROETHENE I I I I I I 83 UR 83 UR I I 91 UR 91 UR I I BU BU I I 36 UR 36 UR I I 
XYLENES, XYLENES, TOTAL TOTAL 63 63 UR UR 91 91 UR UR 6U 6U 36 36 UR UR 
SEMIVOLATILES (UGIKG) SEMIVOLATILES (UGIKG) 

I , 

BENZOIC ACID I I 6700 U I 14owu I 13000u I 2800 u I 
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TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIkUT 

SAMPLE NUMBER. 

LOCATION: 
ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

SEMIVOLATILES lUGlKGl 

EC-SDS207.02 

EC-SDS207 
2 

STREAM-2 

04/09/95 

ECO-2 

GRAB 

EC-SDS208-02 

EC-SDS208 
2 

STREAM-2 

04/09/95 

ECO-2 

GRAB 

DUP-05 

EC-SDS209 
L 
STREAM-2 

04/09/95 

ECO-2 

GRAB 

I 12039320803(0-0.5) 

2DSD3 

13 
STREAM-3 

12/03/90 

PHI 

GRAB 

EC-SDS313-02 

EC-SDS31 3 
3 

STREAM-3 

04/l o/95 

ECO-2 

GRAB 

EC-SDS314-02 

EC-SDS314 

STREAM-3 

0411 o/95 

ECO-2 

GRAB 

--..... --... --- ,--_._- 

INDENO(l,2,3CD)PYRENE 2800 UR 6000 UR 2700 U 1200 UR 

NAPHTHALENE 2800 UR 6000 UR 2700 U 1200 UR 
PENTACHLOROPHENOL 6700 UR 14C00 UR 13oocl u 2800 UR 

PHENANTHRENE 230 J 6000 UR 2700 U 1200 UR 

PYRENE 330 J 6ooO UR 2700 U 63 J 
PESTlClDESlPCBs lUG/KGl 

ALUMINUM 6360 6930 11500 17200 

ANTIMONY 11.4 4.8 UR 10.0 UR 2.6 UR 

ARSENIC 9.5 5.9 4.0 0.0 

BARIUM 05.4 111 53.7 189 3 
BERYLLIUM 1.6 UR 1.6 UR 1.6 4.3 nr= 

. BORON 15.1 19.1 320 R 13.9 a2 
= ? CADMIUM 1.6 UR 1.6 UR 4.2 J 0.86 UR 9; 

0 CALCIUM 9170 11300 1290 J 

iii 

6120 gs 

CHROMIUM 5.7 0.7 13.8 19.6 -Ja 

COBALT 3.1 4.1 5.6 21.6 

COPPER 44.0 45.5 21.1 J 54.9 



TABLE 9-23 

5 SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
I51 AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIhJT 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

EC~SDS207-02 

EC-SDS207 
2 

STREAM-2 
04Kw95 

ECO-2 

GRAB 

EC-SDS208.02 

EC-SDS208 

2 
STREAM-2 

04/09/95 

ECO-2 

GRAB 

I EC-SDS20%02 

EC-SDS209 

12 
STREAM-2 

04ml95 

ECO-2 

GRAB 

DUPOS 

EC-SDS209 

2 
STREAM-2 
04lw95 

ECO-2 

GRAB 

I 1203W-2DSD3(0-0 5) 

2DSD3 

13 
STREAM-3 

12/03/90 

PHI 

GRAB 

EC-SDS313-02 

EC-SDS31 3 
3 

STREAM-3 
04/l o/95 

ECO-2 

GRAB 

EC-SDS31 4-02 

EC-SDS31 4 

3 
STREAM-3 

04/10/95 

ECO-2 

GRAB 

J 
II”“n”HI”IL0a ,,r,vrnu, 

CYANIDE 3.9 UR 4.0 UR 2.5 U 7.3 J 

IRON 16100 23200 25600 108OCKl 

LEAD 661 J 266 J 18.7 J 32.7 J 

MAGNESIUM 1360 1910 1900 1790 

MANGANESE 321 J 399 J 129 1280 J 
, 

MISCELLANEOUS PARAMETERS (MGIKG) 
r TOTAl ORC.ANlP. CARRON IMG/KC\ i 3647 I 21788 I 4817 I I I I a04 I 

( II I (i 
‘\ 
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TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTbJT 

1 
VOLATILES (UGIKG) 

SAMPLE NUMBER: 

LOCATION: 
ZONE: 
ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

EC-SDS315 02 

EC-SDS315 
3 

STREAM-3 
04/l Of95 

ECO-2 

GRAB 

205021 (O-1) 

2DSD21 
3 

STREAM-4 
I 0128193 

FFS 

GRAB 

EC-SDS419-02 

EC-SDS419 
3 

STREAM-4 
04/l 0195 

ECO-2 

GRAB 

EC-SDS420-02 EC-SDS421-02 

EC-SDS420 EC-SDS421 
3 13 
STREAM-4 STREAM-4 
04/I 0195 0411 o/95 

ECO-2 ECO-2 

GRAB GRAB 

I 

120390.2DSDl(O-0 5) 120390~2DSD2(0-0.5) 

2DSDl 2DSD2 
3 3 
UPPER POND UPPER POND 

1 zo3l9o 12/03/9o 
PHI PHl 

GRAB GRAB 



TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

r” AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIbJT 

SAMPLE NUMBER: 

LOCATION: 
ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
CFMWAI ATI, EC ,,ICIYC\ 

EC-SDS31502 2DSD21 (0.1) EWDS419-02 EC-SDS420-02 EC-SDS421-02 1203W2DSDl(O-0 5) 1X390-20802(0-0.5) 
EC-SDS315 205021 EC-SDS419 EC-SDS420 EC-SDS421 2DSDl 2DSD2 
3 3 3 3 3 3 3 
STREAM-3 STREAM-4 STREAM-4 STREAM-4 STREAM-4 UPPER POND UPPER POND 
04/l 0195 10128l93 04/l o/95 04t 10195 04/l ot95 12/03mJ 12to3190 
ECO-2 FFS ECO-2 ECO-2 ECO-2 PHl PHl 
GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

INDENO(1,2.3-CD)PYRENE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PYRENE - 
PESTICIDES/PCB~ (UGIKG) 

llcxm u 420 U 9700 u 19000u 
llooo u 420 U 9700 u 19OOOlJ 
28000 U loocl u 47QOO u 91ooo u 

lloccl u 420 U 9700 u 19ooou 

11000 u 420 U 9700 u 19000u A 

1 4.4’-DOD I 3900 J I 4300 R I 32cKr I ^ ~^^ 
64w 12oooo 23ooO J 9Qooo.l 

1 44’-DDE I ~ ~ 130 J I rnJ i--m-rJ 250 J 2900 J 63ooJ 3100 J 

1 4.4’-DOT I 1000 J I 11000 UJ I 1700 u 690 14000 25 U 1400J 

ALPHA-CHLORDANE 28 J 2200 u 180 J 46J 490 J 120 u 230 U 

AROCLOR-1260 43ooo u 4200 UJ 250 u 460U 

DIELDRIN 30 J 430 R 120 R 44J 9OOJ 25 U 46U 

GAMMA-CHLORDANE 

HEPTACHLOR 
INORGANICS IMGlKGl 

1 CADMIUM I I 0.57 u I I 0.28 U I I 13.8 J I 12.3 J I 
CALCIUM 16500 J 92200 1780 2550 

CHROMIUM 15.3 9.5 46.9 48.7 

COBALT 7.9 5.8 9.6 8.9 

COPPER 25.7 J 18.1 94.3 78.7 

6, 



‘I 
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TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIkJT 

SAMPLE NUMBER: 

LOCATION: 
ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

INORGANICS (MGIKG) 

EC-SDS31502 

EC-SDS31 5 

3 

STREAM-3 

04/l o/95 

ECO-2 

GRAB 

2DSD21 (O-l) 

2DSD21 

3 

STREAM-4 

1 O/28/93 

FFS 

GRAB 

EC-SDS419-02 

EC-SDS41 9 

STREAM-4 STREAM-4 STREAM-4 

04ll o/95 0411 o/95 0411 o/95 
ECO-2 ECO-2 ECO-2 
GRAB GRAB GRAB 

EC-SDS420-02 EC-SDS421-02 

EC-SDS420 EC-SDS421 
3 13 

1203932DSDl(CUl5) 120390-2DSD2(0-0 5) 

2DSDl 2DSD2 
3 3 

UPPER POND UPPER POND 

12/03/90 12/03/90 

PHl PHl 

GRAB GRAB 

MISCELLANEOUS PARAMETERS () 

ASH (%) 73.2 

CATION EX. CAPACITY (meq/lOOg) 7 

PH 7.05 J 

SPECIFIC GRAVITY (glcm3) I 1.9 I I 
1 I 

I 
TOTAL ORGANIC CARBON (MGIKG) 6128 8200 I 4482 861 I 1326 I 



$ 
TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIbJT Ei 
! 

SAMPLE NUMBER: 

LOCATION: 
ZONE: 
ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
,,,-,I ATI, FC ,IIt?,YP-\ 

2DSD18 (0 O-1 0) 

2DSD18 
3 

UPPER POND 

1 Oi28l93 

FFS 

GRAB 

2DSD19 (1.3) EC-SDUP16-02 

2DSD19 EC-SOUP16 
3 3 

UPPER POND UPPER POND 
lOl29l93 04Jll I95 

FFS ECO-2 

GRAB GRAB 

EC-SDUP17-02 

EC-SOUP17 
3 

UPPER POND 

04lll I95 

ECO-2 

GRAB 

EC-SDUPlB-02 

EC-SOUP18 
3 

UPPER POND 

04ill I95 

ECO-2 

GRAB 

12039&20S010(0-0 5) 

PDSDlO 
4 

N/A 

12/03/9cl 

PHl 

GRAB 

205030 

2DSD30 
4 

N/A 

1 l/21/93 

PH2-1 

GRAB 



TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIhJT 

SAMPLE NUMBER. 

LOCATION: 
ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
CEL”l\,tw ALTII EC ,IIr_,Ye\ 

2DSDlS (0 O-l 0) 2DSD19 (l-3) 

2DSD18 2DSD19 

3 3 
UPPER POND UPPER POND 

1 O/28/93 1 o/29/93 

FFS FFS 

GRAB GRAB 

EC-SDUPlG-02 

EC-SOUP16 

UPPER POND 

04ll l/95 

ECO-2 

GRAB 

EC-SDUP17-02 

EC-SOUP17 
3 

UPPER POND 

04l11195 

ECO-2 

GRAB 

EC-SDUPlB-02 

EC-SOUP18 

13 
UPPER POND 
040 1 I95 

ECO-2 

GRAB 

.sil.II”“- IlLLY \uurnu, 

INDENO(1,2,3-CD)PYRENE 2100 UR 4OOU 390 u 

NAPHTHALENE 2100 UR 400U 39D u 

PENTACHLOROPHENOL 5ooO UR 2OOOU 390 u 

PHENANTHRENE 2100 UR 4OOU 390 u 

PYRENE 140 J 64 J 390 u _--_ _- 
PESTlClDESlPCBs (UGIKG) 

ENDRIN 1100 u 1100 u 84 J 2100 UR 2100 UR 20 u 3.9 u 

ENDRIN ALDEHYDE 1100 u 1100 u looil u 2100 UR 2100 UR 3.9 u 

ENDRIN KETONE 1100 u 1100 u low u 2100 UR 2100 UR 20 u 3.9 u 

GAMMA-CHLORDANE 580 u 540 u 79 R 180 J 58 R loo u 2u 

HEPTACHLOR 580 u 540 u 520 U 46J 1100 UR 10 u 2u 
INORGANICS (MGIKG) 

ALUMINUM 22500 J 8830 2060 

ANTIMONY 6.1 J 6.2 UR 4.3 u 

ARSENIC 17.7 J 4.5 J 1.1 J 

BARIUM 635 J 41.9 10.1 3 
BERYLLIUM 5.8 J 0.36 0.24 U n,= 

BORON 23.8 J 63.0 R 11.9 UJ al 
. CADMIUM 1.5 UR 1.7 J 0.46 UJ =fi: 

CALCIUM 11200 J 1150 J 544 $5 

CHROMIUM 32.1 J 12.5 4.2 sa 
COBALT 26.7 J 5.5 1.2 u 

COPPER 70.4 J 38.5 J 7.0 J 

120X02DSDlO(o-o 5) 2DSD30 

2DSDlO 2DSD30 
4 4 

N/A N/A 

12/03l90 1 l/21/93 

PHI PH2-1 

GRAB GRAB 



5 
TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTI&JT 
s 

! 

SAMPLE NUMBER: 

LOCATION: 
ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

INORGANICS fMG/KGl 

2DSD18 (00-l 0) 2DSD19(1-3) EC-SDUPlG-02 EC-SDUP17-02 EC-SDUPl8-02 
2DSD18 2DSD19 EC-SOUP16 EC-SOUP17 EC-SOUP18 
3 3 3 3 3 
UPPER POND UPPER POND UPPER POND UPPER POND UPPER POND 
1 O/28/93 1 o/29/93 04/l l/95 0411 l/95 0401195 
FFS FFS ECO-2 ECO-2 ECO-2 
GRAB GRAB GRAB GRAB GRAB 

I I I 

1203w205010(0-0.5) 

~ 2DSDlO 
14 

N/A 

’ 12/03/90 

PHI 

GRAB 

2DSD30 

~ 2DSD30 

4 

N/A 

1 l/21/93 

PH2-1 

GRAB 

CYANIDE 

IRON 
21.4 J 

639000 J 

82.0 J 

1.6 U 

9930 

13.1 J 

3510 

48 LEAD 1 I I I 
MAGNESIUM I I I 

I I 
I 2530 J I 2350 I RI1 I 

. . ---.--I 

TOTAL ORGANIC CARBON (MGIKG) 1 I 26000 I 13381 1 19246 I 12077 I I I 

ti II c I ,I, 

I’ 
‘I! Ill 



‘) 
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TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

$ AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIbT 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
.,_I .t,* ra ,I *e,ve\ 

2DSD31 2DSD32 

2DSD31 2DSD32 
4 4 

N/A N/A 

1 l/21193 1 l/21193 

PH2-1 PH2-1 

GRAB GRAB 

DN-88118 NAVW119 

DN-88118 NAV90119 
4 4 

N/A N/A 

04I11188 03/30/90 

NL NL 

GRAB GRAB 

12039&2DSD12(0-0.5) 120390-2DSD7(0-0 5) 1203~2DSD8(0-0 5) 

205012 2DSD7 2DSD8 
5 5 5 

STREAM-5 STREAM-5 STREAM-5 

12/03/90 12/03@0 12/03/90 

PHl PHl PHl 

GRAB GRAB GRAB 

vuw I ILC~ pufnuI 

2-BUTANONE I 12 UJ I 11 UJ I I I 12 u I 72 U I 78 U 
Ic.rTa.ll- 43 III 41 III !ia II 7!xl II IM I’ 

I 
nbc I UNC IL “I 1. “1 -” - --- - .- J 

CARBON DISULFIDE 12 UJ 11 UJ 6U 2J 39 u 
ETHYLBENZENE 12 UJ 11 UJ 1 u 500 u 6U 11 u 39 u 

--- METt- 6U 11 u 39 u IYLENE CHLORIDE I 8J I 12 J I 1 u I SW u I 
TrTn1r.111 n”nl-tl,C.IC 43 III ,, III 1 II r;M II ii II I 11 II I 30 ,!I IC,lXfiL”L”~“CI”ClYC 1L V” I, “I * Y ““1 - -- . . - -- J 

TOLUENE 12 UJ 11 UJ 1 u 500 u 6U 11 u 39 u 
TRICHLOROETHENE 12 UJ 11 UJ 1 u 500 u 6U 11 u 39 u 

11 u 39 u M 1 XYLENES, TOTAL 1 12 UJ I 11 UJ I I 500 u I 6U L I u 
SEMIVOIATILES (UGIKG) 

1 2-NITROANILINE I 960 U 1 920 U I I I 2cKml u I 17ooo u 1 5ooooU 

17m u I 5oooo” 1 4,6-DINITRO-2-METHYLPHENOL I 960U I 920 U I I I 2ocXl u I 
-... --- - _.--..._.-..-..-. I a.._ II I ““.-I I, I . II I CM II I-- “M II I -aEM II I 4- ” QCHLORO-3-MtTHYLPHtNOL I WV I Jo” u I I ” I auu” I *vv” I .?- ” I l-u 

,a mm .a T.-A..I.. I.,#- 
F~HLUKUHNILINC I 

AM I, -” I 
-ml-i II .I”” ” I I I 

Mll II NV ” I 
r;qn I “IV 1 I 

I 
1nllM ” .-““” ” 

_ _.-- . . . . . ^.._..^. 
4-Mt I HYLl’HtNUL 

AM II wu 
I 

380 U 4OOU I 3500 u I 1oooou 

ACENAPHTHENE 4OOU I 
-m,-i II JO” u I 

I 
. II I ” I 

I 
CM 11 cnw” I 

I 
AM II Itw” I 

?EM II .J- ” I 
4tnnl-l ‘* m-u 

.,.s-.I.n,,r,#\,,n-.,l- AM II ?ml I I 1 II KM II 71 I Rsnn II lnnnll ” i SbtN,,l-"I"TLCNC -NV" WV " I " ""I " . . " ---- - .---- " 

ANTHRACENE 4IXlU 380 u 1 u 500 u 68 J 3500 u 1oooou 
BENZO(A)ANTHRACENE 4OOU 380 U 1 u 500 u 700 J 3500 u 1oooou 

BENZOIAIPYRENE 4OOU 380 U 1 u 500 u 410 J 3500 u 1ouJou 
BENZO(B)FLUORANTHENE 4oou 380 u 1 u 5OOU 500 3500 u loooou 
BENZO(G.H,I)PERYLENE 400 u 380 U 2u .500 u 730 J 3500 u 1oooou 

- BENZ-“,.” I aAm*.1T1 ,r.*r AM II ?an II 4 II GM II 17n .I ?inn II lofmo ” .U(,TJrLUUKHN I “CNC -1vv” uv” ” 1 ” “YY ” I I... 1 I ---- - I .---- ” 

BtN~OIC ACID 960 U 920 U a1 I i7rnl II I !xnnn” 

CHRYSENE 4OOU 380 u 1 u / 

DI-N-BUML PHTHAIATE 4OOU 380 u 1 u 3289 I 2500 u I 
#.I .I P.e-,, nllT-ll.1 ATI- AM II -aml II 1 II WV-I II Am II 

I II I I .,“V.e - ----- ” 

500 u 54OJ I 3500 u 1200J 

4700 u 1oooou 

“I-N-UC, I TL t-” I “Hln I C 

z; 

_vY I ” “1” v .-- - 3500 u 1oooou 
DIBENZOFURAN 380 U 4OOU 3500 u 1oocxIlJ 
FLUORANTHENE 4OOU 380U 1 u 500 u 590 J 1ooOJ 1mu 

3500 u loo00 II FLUORENE I 4OOU I 380 u I 1 u I 5OOU I 4OOU L 



TABLE 9-23 

x SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

F 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTiXT 

0’ 

! 

SAMPLE NUMBER: 2DSD31 2DSD32 DN-88118 
LOCATION: 2DSD31 2DSD32 DN-88118 
ZONE: 4 4 4 
ECOLOGICAL AREA: N/A N/A N/A 
SAMPLE DATE: 1 l/21/93 1112ll93 04/l 1188 
INVESTIGATION: PH2-1 PH2-1 NL 
SAMPLE TYPE: GRAB GRAB GRAB 
STATUS: 

SEMIVOLATILES fUG/KGI 

NAV90119 

NAWO119 

4 
N/A 

03l3ot9O 
NL 

GRAB 

12O39%2DSD12(0-0.5) 12039%2DSD7(0-O 5) 12039@ZDSD6(0-0 5) 

2DSD12 2DSD7 2DSD8 
5 5 5 
STREAM-5 STREAM-5 STREAM-5 
12lO3l90 12103/90 12/03/90 
PHl PHl PHl 
GRAB GRAB GRAB 

IU I 1 u I 5OOU I 4OOU I 3500 u I 1OooOu I 
4OOU 380 u 2u !%OOU 750 J 3500 u I 1oooou ! ! ! ! I 
4OOU 38( I 

4OOU 380 U 1 u ! 500 u ! 2oGO u 
4OOU 380 U 1 u 1 ! 

! 17000 u 
1 

5ooooU 

500U 270 J 1 980 J ! 
I 

1oooou 

4OOU 380 I I I I 
I 

U 1 u 5OOU 2700 J 810 J 1200 J 1 

INDENO(1,2,3XD)PYRENE 

NAPHTHALENE 

PENTACHLOROPHENOL 
PHENANTHRENE 

PYRENE PESTlClDESPCBs lUGlKGI 

I 4u I 3.8 U 5U 5U I 21 u I 3300 I 1400 

10 u 10 u 21 u 170 J 350 

4.4’-DDD 

‘iD 
4.4’-DDE 4u I 38 U 

4,4’-DDT 4u 3.8 U I 10 u 10 u 68 J 14OOJ I 610 J 
ALPHA-CHLORDANE 

! 1 ! I 

I /IF.OCLOR-1260 
I 2u I 2u I I I loo u I 170 u I 120 u 

5Ol.J 5ou ,I 280 J 340 u 250 u 

I 2.5 U I 2.5 U I 10 u I 17 u I 12 u J 

I 

UJ I 12.6 UJ I I I 650 R I 530 R I 840 R I 
..- _ 

I 1060 I 527 2060 1530 J 2160 

12.0 4.7 6.3 5.7 6.4 21.3 23.9 
l&J 

COBALT I 1.2 u I 1.3 u I 1 I 3.7 I 5.7 I 9.3 

COPPER 11.3 J 8.8 J 3.1 6.9 13.1 J 30.9 J 45.7 I 



TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

%A AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIkUT 
-r. 
s SAMPLE NUMBER: 

LOCATION: 
ZONE: 

ECOLOGICAL AREA: 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
ILlnbtz~kIIPC ,k”tt,Yr-\ 
II.“I\“~,.IY.J ,‘.‘“‘..Y, 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKFI 

2DSD31 2DSD32 

2DSD31 2DSD32 
4 4 

N/A N/A . 
1 l/21/93 1 l/21/93 

PH2-1 PHZ-1 

GRAB GRAB 

4660 3880 

9.1 4.0 

1330 1100 

53.1 71 .O 

7.0 0.15 

5.2 2.8 U 

ON-881 18 

DN-88118 
4 

N/A 
#4/l 1188 

NL 

GRAB 

13.0 

0.1 u 

3.1 

NAV90119 

NAV90119 
4 

N/A 
03/30/90 

NL 

GRAB 

0.5 u 

15.0 

0.1 u 

4.0 

120390-2DSD12(0-0.5) 120390~‘X&07(0-0.5) 1203W2DSD8(0-0 5) 

2DSDl2 2DSD7 2DSD8 
5 5 5 

STREAM-5 STREAM-5 STREAM-5 

12/03l90 12/03/90 12lO3l9Q 

PHl PHI PHI 

GRAB GRAB GRAB 

1.7 u 3.0 u 2.0 u 

9300 33200 20300 

10.9 J 64.2 J 27.4 J 

3200 1540 3790 

102 145 238 

0.13 u 0.26 J 0.15 J 

6.5 10.6 19.1 I 
POTASSIUM 639 699 1090 729 2080 

SELENIUM 0.49 u 0.51 u 0.2 u 0.5 u 0.26 UJ 0.46 UJ 0.31 UJ 

SILVER 0.74 UJ 0.76 UJ 0.75 u 2.0 u 1.8 U 7.8 2.2 u 

SODIUM 355 u 322 U 3500 432 J 249 J 

THALLIUM 0.74 u 0.76 U 0.56 0.5 u 0.53 u 0.92 u 0.63 U 

VANADIUM 8.2 6.4 23.3 17.9 42.8 

ZINC 14.5 14.1 6.3 15.0 41.9 J 118 135 c 



TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

? AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIkUT 
s 

! 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 
ECOLOGICAL AREA: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
\,n, AT,, EC ,I,e,Yc\ 

12039%2DSD9(00 5) 120390.2DSDll(O-0 5) 1207SWDSD13(0-0 5) 12079WDSD14(00.5) 

2DSD9 2DSDll 2DSD13 2DSD13 
5 6 6 6 

STREAM-5 STREAM-6 STREAM-6 STREAM-6 

12fO3l90 1 zo3i9a 12/07/90 12/07/90 
PHI PHI PHI PHI 
GRAB GRAB GRAB GRAB 

TRICHLOROETHENE I 7u I 6U I 6U I 7u I I I 
XYLENES. TOTAL 7u 6U 6U 7u 
SEMIVOLATILES fUG/KGI 

I 
. 

2-NITROANILINE I 2200 u I 2100 u I 2000U I 2100 u I I I 
4.6-DINITRO-2-METHYLPHENOL 2200 u 2100 u 2000u 2100 u J 

4-CHLORO-3-METHYLPHENOL 450 u 420 U 4OOU 430u 

QCHLOROANILINE 450 u 420 U 400U 430lJ 

QMETHYLPHENOL 450 u 420 U 4C0U 430 u 

1 ACENAPHTHENE 450 u 41 J 4wU 430U I I I 1 

I ANTHRACENE I 450 u I 160 J I 91 J 1 -43OLJJ I 

iNZO(G.H.I)PERYLENE 450 u 1200 J 4OOU I 430 u I I I I 

BENZOIC ACID I 2200 u I 46J I mu- I 2100 u I 



$ 
TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

f 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIkUT 

0 

? 
0 

iii 

SAMPLE NUMBER: 

LOCATION: 

ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
-- _-... -. --.. -- . ..-.._-. 

120390-2DSD9(0-0 5) 

2DSD9 

5 

STREAM-5 

12/03/90 

PHl 

GRAB 

120790-2DSDl3(0-0 5) 1207~208014(0-0 5) 

2DSDll 2DSD13 I 2DSD13 

STREAM-6 STREAM-6 

12/03l90 12/07/90 

PHI PHI 

GRAB GRAB 

STREAM-6 

12/07/9Q 

PHI 

GRAB 

StMlVOLAllLtS (UWKCi) 

INDENO(1,2$CD)PYRENE 450 u 1200J 110 J 430 UJ 

NAPHTHALENE 450 u 420 u 4ooU 430 u 
PENTACHLOROPHENOL 2200 u 2100 u 2OCQU 2100 u 

PHENANTHRENE 160 J 1600 J 500J 230 J 

PYRENE 560 4700 J 640 370 J 

INORGANICS (MGIKG) 

ALUMINUM 5100 1710 3030 4oiQ 

ANTIMONY 7.0 UR 6.2 UR 6.5 UJ 6.4 UJ 

ARSENIC 1.1 1.1 1.1 0.95 J 

BARIUM 33.3 13.9 27.3 32.1 
BERYLLIUM 0.46 0.25 U 0.26 U 0.25 U 
BORON 56.0 R 60.0 R 60.0 R 58.0 R 

CADMIUM 1.2 J 1.4 J 1.7 J 2.0 J 
CALCIUM 912 J 573 J 842 J 2750 J 

CHROMIUM 8.3 6.0 4.1 J 4.4 

COBALT 4.0 3.2 4.1 6.0 J 

COPPER 13.9 J 16.0 J 8.8 J 10.7 J 

CYANIDE 1.7 u 1.6 U 1.6 UJ 1.6 UJ 



z 
TABLE 9-23 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

8 AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON,CONNECTIhJT 
s 

1 

SAMPLE NUMBER: 

LOCATION: 
ZONE: 

ECOLOGICAL AREA: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
INnREANWC lM?NCF,\ 
.m.-*.-.....-Y \,., W,..Y, 

120390.2DSD9(0-05) 1203%.2DSDll(O-0 5) 120790-2DSD13(0-0 5) 120790-2DSD14(O-O 5) 120790-2DSD14(O-O 5) 

2DSD9 2DSDll 2DSD13 2DSD13 2DSD13 
5 6 6 6 6 
STREAM-5 STREAM-6 STREAM-6 STREAM-6 STREAM-6 
12/03/90 12/03/90 12m7/90 12/07/90 12/07/90 
PHI PHI PHI PHI PHI 
GRAB GRAB GRAB GRAB 



“1 i 
‘, 

J 

‘I 

1 

TABLE 9-24 
SUMMARY OF POSlTlVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SEDIMENT) 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTfCUT 
SAMPLE NUMBER: 12fJ3!30-2DSD5(0-0.5) 

INVESTIGATION: PHl 

SAMPLE DATE: 12/03/90 

LOCATION: 2DSD5 

SAMPLE TYPE: GRAB 

1 STATUS: 

TCLP METALS (MG/L)* 
I 1 

1203X!-2DSD6(04.5) 11~3S01(00.5) 

PHl PHI 

12/03&0 11/29/90 

2DSD5 3SDl 

GRAB GRAB 

1129%3SD6(045) 11~3SDl(l-1.5) 

PHI PHl 

11/29/90 11129/90 
3SDl 3SDl 

GRAB GRAB 

I I 

112990-3SD2(0-0.5) 112990-3SD2(1-1.5) 

PHI PHl 

lll29l90 11/29/90 
3SD2 3SD2 

GRAB GRAB 

ARSENIC (WO.5) I 0.500 u 0.500 u 0.160 J 0.300 UJ I 0.130 J I 0.300 u 0.300 u 

BARIUM H00.0/10.01 0.150 I 0.150 I 0.290 J I 0.290 J 0.120 J 0.280 J I 0.180 J 

CADMIUM (1.0/0.05) I 0.0120 J I 0.0066 J I o.OOB2 I 0.0120 I 0.0050 

CHROMIUM 15.0/0.51 0.05oo u I o.o5oou I o.o5oou I o.o5oou I o.o5oou 

0.0066 1 o.oo5ou 

0.05ou u I o.o5oou 
LEAD 15.OIO.15) ~1 0.100 UJ ~ 1 0.100 UJ I 0.300 IJ I 0.300 u I 0.300 u 0.300 u 0.300 u 

MERCURY (O.UO.02) 0.w20 u 0.0020 u 0.w20 u 0.w20 u 0.0020 u o.w2u u 0.w20 u 

SELENIUM (1 .OK).S) 0.200 u 0.200 u 0.0060 J 0.0024 J 0.0039 J 0.0026 J 0.w20 u 

SILVER (5.010.36) 1 O.W70 UJ 1 0.0070 UJ 1 0.0070 UR 1 0.0070 UR 1 O.W70 UR 1 0.0070 UR 1 0.0070 UR I 

!I 

* Federal Toxicity Characteristk Regulatory Level (68 FR 48048)IConnectkut Ranediation Standard Pollutant Mobility Criteria for GB waters. 



TABLE 9-24 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SEDIMENT) 
AREA A DOWNSTREAM WATERCOURSES: NSB-NLON. GROTON. CONNECTkUT 
SAMPLE NUMBER: 
INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SAMPLE TYPE: 
STATUS: 

112990-3sO3(0-0.5) 11~3sD3(1-1 5) 112990-3sD4(0-05) llrn-3sD4(1-1.5) 11299&3S05(0-0.5) 112990-3SD5(1-1.5) 3sD7(1-3) 

PHl PHl PHl PHl PHl PHl FFS 

11129/90 11 m/90 llQ9l90 1 ll29/90 11/29/90 lll29i90 1 llOli93 

3SD3 3SD3 3SD4 3SD4 3SD5 3SD5 3SD7 

GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

TCLP METALS (MGIL). 

ARSENIC (S.O/O.S) 

BARIUM ~lOO.O/lO.O~ 

I 0.3w u I 0.300 u I 0.300 u 0.300 u I 0.300 u I 0.300 u 1 0.0345 UJ 

0.0880 J 0.0880 J 0.380 J I 0.210 J 0.200 J 0.0410 J I 0.208 J 
I I I I I I I 

CADMIUM (1.0/0.05) 0.0130 0.0097 0.0450 I 0.0310 0.0088 1 o.oo5ou 1 0.0023 J 

CHROMIUM (5.0/0.5) I 0.0500 1 o.cl!jwu 1 o.o5wu 1 o.o5oou 1 o.o5wu 1 o.o5oou 1 0.0038 UJ 

LEAD 6OIO.15~ 0.300 u I 0.3uo u I 0.300 u I 0.300 u I 0.300 u I 0.300 u 1 0.0351 UJ 
I I I I I I I 

MERCURY (OZO.02) I 0.w20 u 1 0.0020 u 1 O.WM u 0.0020 u 1 0.0020 u I 0.0023 1 O.ooOl UJ 

SELENIUM (1 .O/OS) I 0.0029 J 1 o.w2cl u 1 O.WM u 1 0.0020 u 1 O.OOSOJ 1 0.0020 u 1 0.0298 J 

SILVER 60/0.36) 0.0070 UR 0.0070 UR 0.0070 UR 0.0070 UR 0.0083 J 0.0070 UR 1 0.0019 UJ 

l Federal Toxkity Chancterktk Regulatory Level (58 FR 48048)/Connecticut Remedlation Standard Pollutant Mobility Criteria for GB Waters. 



TABLE 9-24 

? 
0 

ii 

SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SEDIMENT) 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTI’CUT 
SAMPLE NUMBER: 1203932DSD4j0-05) 1203902DS01(0-05) 120390-2DSD2(0-05) 120390-2DSD3(045) 

INVESTIGATION: PHl PHl PHl PHI 

SAMPLE DATE: 12/03&u 12/03/90 12/03/90 12/03J90 
LOCATION: 2DSD4 20501 2DSD2 2DSD3 

SAMPLE TYPE: GRAB GRAB GF7AB GRAB 
STATUS: 

12039%2DSD10(0-0.5) 1203932DSD12(CKI5) 

igqiy 

12Om2DSD7(0-0.5) 

PHl 

12m3m 
2DSD7 

GRAB 

. 

* Federal Toxkity Characteflstk Regulatory Level (58 FR 48049)Eonnectkut Rmmdiation Standard Pollutant Mobtlii Criteria for GB waters. 



TABLE 9-24 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SEDIMENT) 
AREA A DOWNSTREAM WATERCOURSES; NSB-NLON, GROTON, CONNECTtCUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SAMPLE TYPE: 

STATUS: 

12039G20808(00.5) 120393-2DSD9(0-0.5) 12039%2DSD11(0-0.5) 120790-2DSD13(0-0.5) 120790-2DSD14(0-0.5) 

PHl PHl PHl PHl PHl 
12/03/90 12/03/90 12/03/90 12/07/90 12lO7l90 
2DSD8 2DSD9 2DSDll 2DSDl3 2DSDl3 

GRAB GRAB GRAB GRAB GRAB 

I 
TCLP METALS (Ml’ ~ 

I I I 

ARSENIC (5.0/0.5) I 0.500 u 0.500 u I 0.500 u I 0500 u 0.500 u I I I 
BARIUM (lW.O/lO.O) I 0.190 I 0.220 I 0.380 I 0.310 I 0.300 I I 
CADMIUM Il.O/O.O5~ 0.0084 J 0.0035 J 0.0038 J 0.0021 J 1 0.0020 UJ 

I 1 I 

CHROMIUM (S.O/OS) o.o5oo u o.o5oo u 0.0500 u o.o5oo u 0.0500 u 

LEAD (5010.15) 0.100 UJ 0.100 UJ 0.160 J 0.100 UJ 0.100 UJ 

MERCURY (O.UO.02) o.oo2o u 0.0020 u 0.0020 u 0.0020 u o.w2fl u 

SELENIUM (l.OiO.5) 0.200 u 0.200 u 0.200 u 0.200 u 0.2ocl u 

SILVER (5.0/0.38) 0.0070 UJ 0.0320 J 0.0070 UJ 0.0070 UJ 0.0310 J 

l Federal Toxicity Characteristk Regulatory Level (58 FR 46646)lConnectkut Remediation Standard Pollutant Mobility Criteria for GB waters. 

c i 1 c 11, 



TABLE 9-25 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS -ZONES 1 THROUGH 4 
SITE 3 -AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 4 

Analyte 

ZONE 1 (1) ZONE 2 (2) ZONE 3 (3) ZONE 4 (4) 

Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum of Range Maximum of Range Maximum 
- 

ction I I Detection I Detection 1 1 Detection 1 Detection I 1 Detection I Detection I 1 Detection I Dete , 4 

VOLATILE ORGANICS (uglkg) 
2-Butanone 10114 4-120 EC-SDS102 2/8 78-280 EC-SDLPI 1 o/5 ND o/4 ND (5) _ 

Acetone 
Carbon disultide 

Ethylbenzene 

Methyiene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 
\I >.-.- ._A-, 

7/l 5 
8/l 5 

II14 

3/l 5 

1114 

1114 

o/14 
. I. 1 

pylenes, rota1 1 ,119 1 

SEMIVOLATILE ORGANICS @g/kg) 
.IZ ---- :a:-- I t-t,.” I 

54-320 
2-l 1 

2 

2-45 

4 

4 

? 

EC-SDOPO5 
3SD5 

3SD3 

EC-SDOPO5 

3SD5 

3SD4 

ND 
?cn? 

118 
o/4 

o/4 

O/5 

o/4 

o/4 

o/4 
WA 

9w EC-SDLPll o/5 ND o/4 ND 

ND l/5 4 2DSD2 014 ND 

ND 015 ND 018 ND 

ND 3l7 3-70 EC-SDUP18 318 8-14 2DSD30 

ND o/5 ND 018 ND 

ND O/5 ND 018 ND 

ND II5 3 7nsn7 l-l/f? ND 

Nn n/r; 

----- -,- I .- 

.l , rlcl”d , “I-l , I.” “I” 1 ND 1 015 1 I ND 

I I l-i/d I I Nn I 11s I 3100 I 20SD2 I o/4 I I ND I 

LY-YYLI I I 

1 ND 

1 =r-=nLpi i 
I DII 

-,- . .- 

o/5 ND O/8 ND 

015 ND O/8 ND 
Nn nw ND 

-- ---. .- ..- __-- .- 

ND 018 ND 

Y ,,“.““LPll o/5 ND 018 ND 

KJ I EC-SDLPI I o/5 ND o/4 ND 
n Icr-snt m I O/6 ND 

I.” , ..- -.- 

‘)An IFr2Qnr Pill I ND I ND 1 



TABLE 9-25 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS -ZONES 1 THROUGH 4 

a” 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 

z 
NSB-NLON, GROTON, CONNECTICUT 

r PAGE 2 OF 4 
s 

I ZONE 1 (1) 

I 
I ZONE 2 (2) I ZONE 3 131 . , I ZONE 4 I4h 

Frequency Concentration Location of Frequency Concentrakn Location of Frequency1 Concentration1 Location ofi Frequency 1 Concentration 1 Location of 
I 

I Analyte 1 of 1 Range 1 Maximum 1 of 1 Range 

I 

Maximum of Range Maximum of Range Maximum 
Detection Detection Detection Detection Detection 

-Pll O/S ND O/6 ND -. 

Detection Detection Detection 

Pentachlorophenol o/14 ND 115 310 EC-SD1 
Phenanthrene S/15 77-1600 3SD5 316 130-620 
Pyrene 

EC-SDLPII( 015 ( 1 
1 

ND j O/6 
9115 

1 
140-1900 

I ND 
2DSD5 316 190-1000 EC-SDLPlll 2/7 63140 l/6 64 PDSDlO PESTlCiDESlPCBs 1. 1 lunknl EC-SDUP16j 1 1 

--- ,-J.--J, 

4,C-DDD 1 21121 1 59-300000 t 3SD3 i 7110 ) 11000-650 
4,4’-DDE 

I-- ---. .- .-..- I ---- 
4,4’-DDT I 16122 25-94000 1 EC-SDS1031 7111 I 440-59000 IEC-SDLPIOI 

1 
I ~~~ ~-~ . 

20122 1 17-15000 1 3SD3 1 lo/11 ( 5.3-24000 IEC-SDLP121 l!i/l!i 1 68-m 
000 IEC-SDLPlZI 13113 I 1500-120000 EC-SDS421 O/6 ND 

00 2DSD21 O/6 ND 
10115 I 33-14000 EC-SDS421 O/6 ND 

I I --- ,- 
Gamma-Chlordane 1 1117 61 EC-SDOPO61 l/6 1 23 
Heptachlor 1 1116 16 EC-SDOPO6I O/S 1 
DlOXlNSlFURANS fuo/ka\ 

-. .- 
1 EC-SDS2061 l/l1 I 160 EC-SDUPll O/4 ND 
1 ND 1 f/12 1 46 EC-SDUP17j O/6 ND 

.~I--&,, 
1,2,3,4,6,7,&HPCDD 
OCDD 
Ocdf 
INORGANICS ludkd 

112 0.494 3SD6 NA (6) 1 NA NA 
1M 5.366 3SD6 NA 1 NA NA 
l/2 0.552 3SD6 NA 1 NA NA 

Arsenic 
-.- 

I ..1 
I 1 I.-l , LY-VYULL 
I I 

Boron 
Cadmium 

.-. .- - . - . . - 
1 2l4 1 13-26.3 /EC-S 
I 12i13 I 1.1-30.1 I 3! 



TABLE 9-25 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS -ZONES 1 THROUGH 4 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 

8 PAGE 3 OF 4 
s 

I I ZONE 1 HL I ZONE 2 (2) I ZONE 3 (3) I ZONE 4 (4) I 

1 15/15 1 5-223 1 3SD2 1 6~ 4-661 

1 15/15 I 217M640 I 3SD2 ( 

, ,.,,sium 13l15 
Selenium 10113 0.33-3.2 3SD4 , 
Silver 1113 4.3 3SDl o/4 I 1 ND 

Sodium 14/14 200-2070 3SD3 ! 
Thallium OH 3 ND 015 1 

5- TCLP(mglL) 
!! Arsenic (5.010.5) (7) 

Barium (100.0/l 0) 

Cadmium (l.OIO.05) 

Chromium (5.0/0.5) 

Lead (5.OKl.15) 
ihrFI Itv rn 3m n7b 

2/12 0.13-0.16 3SDl O/l ND o/3 ND O/l ND 
12/12 0.041-0.38 3SD4 l/l 0.091 2DSD4 3l3 0.17-0.47 20503 l/l 0.16 2DSDlO 

10112 0.0023-0.045 3SD4 O/l ND 3l3 0.oo9-o.036 2DSDl O/l ND 

l/12 0.05 3SD3 Oil ND O/3 ND O/l ND 

o/12 ND O/l ND l/3 0.11 2DSD2 111 0.1 2DSDlO 

1112 0.0023 3SD5 O/l ND 013 ND O/l ND 

026-0.0298 3SD7 O/l ND OM ND O/l ND 
UD 013 ND ill 0.0076 2DSD10 

‘.#-‘““., \“‘-.--, . . .- 
sdpi-htm 11 nm,g) 1 6/12 I o.o--- -.--~ , 

_. -, -. - -, 1 l/3 1 0.0083 1 3SD5 1 011 I - 1 I 
JANEOUS 

I es,- I CIC. cc -I I ~I-lPrvBP I I,, I 73 a 
UL LP. I-ac3.L LYDYIL” I, 1 I CL.- 2DSD26 l/l 73.2 2DSD21 NA 

‘-‘. \ I-, 
CEC (meq/lw 9) (8) 2l2 15-56 2DSD29 l/l 17 2DSD26 l/l 7 2DSD21 NA 
Ph 2c? 7.167.63 2DSD28 Ill 5.08 2DSD26 l/l 7.05 2DSD21 NA 
Specific gravity (gkm3) 2l2 1.2-l .7 2DSD28 111 1.9 2DSD28 111 1.9 2DSD21 NA 

Total organic carbon (mmg) 1 11111 1 1400-53000 1 3DSD4A I 919 I 3557-52000 I 2DSD33 I 12112 I 804-30000 I 2DSDl8 I I I NA I 5 

3 
=r 

9 0 
ii 

ii 
-J 



TABLE 9-25 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS -ZONES 1 THROUGH 4 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 

v PAGE 4 OF 4 
s 

ZONE 1 (1) ZONE 2 (2) ZONE 3 (3) ZONE 4 (4) 

Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 
Analyte of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Detection Detection Detection 

1 Includes samples 112990-3SDl (O-0.5), 112990-3SD6 (O-0.5) (field duplicate of 112990-3SDl (O-0.5)), 112990-3DSl (l-1.5). 112990-3802 (O-0.5), 112990-3SD2 (l-1.5) 112990-3SD3 (O-OS), 

112990-3803 (l-l .5), 11299&3SD4 (O-0.5), 112990-3SD4 (l-l .5), 112990-3SD5 (O-0.5), 112990-3SD5 (l-l .5), 120390-2DSD5, 120390-2DSD6 (field duplicate of 120390-2DSD5), 2DSD28, 

2DSD29,3DSD4A, 3SD6,3SD6 (O-l), 3SD7, EC-SDOPO4-02, EC-SDOPO5-02 (4/l l/95), EC-SDOPO5-02 (7/19/95), EC-SDOPOG-02, DUPOG (Reld duplicate of EC-SDOPO8-02), 

EC-SDS1 01-02, EC-SD1 01-02, and EC-SDS1 03-02. Maximum values are used for evaluation of sediment sample results and are counted as one sample. 

2 Includes samples 120390-2DSD4,2DSD24,2DSD25,2DSD26,2DSD27,2DSD33 (fietd duplicate of 2DSD27), EC-SDLPlO-2, EC-SDLPl l-2, EC-SDLPl2-2, EC-SDS207-02, EC-SDS206-02, 

EC-SDS209-02, and DUP-OF, (fteld duplicate of EC-SDS209-02). Maximum values are used for evaluation of duplicate sediment sample results and are counted as one sample. 

3 Includes samples 120390-2DSD1,12039@2DSD2,120390-2DSD3,2DSD18,20SD19,2DSD21, EC-SDS313-02, EC-SDS31402, EC-SDS315-02, EC-SDS419-02, EC-SDS420-02, 

EC-SDS421-02, EC-SDUP16-02, EC-SDUPl7-02, and EC-SDUP18-02. 

4 includes samples 120390-2DSD10,20SD30.2DSD31,2DSD32. DN-86118, and NAV90119. 
5 ND - Not Detected. 

6 NA - Not Analyzed. 
g 7 Values in parentheses represent Federal Toxicity Characteristic Regulatory Level (58 FR 46049)IConnecticut Clean-Up Standard Pollutant Mobility Criteria of GB Waters. 

if; 8 Cation exchange capacity. 



TABLE 9-26 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS -ZONES 6 AND 6 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

Analvte 

ZONE 5 (1) ZONE 6 (2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 

I 

m 
Detection 1 

VOLATILE ORGANICS (uglkg) 
Carbon disulfide 114 

Methylene chloride 014 

SEMIVOLATILE ORGANICS (uglkg) 
4-Chloroaniline l/4 

Acenaphthene 014 
. . . 

2 
- 

510 

-1 

1 Detection 

t ND 

I ND 
I #-.rrmmrn 

L 
- 

Detection 1 Detection 1 

! 2DSD7 ! 012 I ! ND (3) I 
L 
- 

i/2 I 1 1 2DSD13 1 

! 2DSD7 I o/2 ! ! ND 
----. . I 

I 2DSDll I 

Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

I- ,*.. I- 

1 I 

’ 2DSD12 1 212 I 91-160 
II4 /I II .NI. I I 

l/4 68 
214 230-700 
214 180-410 ~l-t~l-h4 +-I 

214 340-500 2DSD12 
1 I‘ -71t-l 3ncn43 

I 

2DSD12 1 212 I 430-780 

lBenzo(g,n,r)peryrene t 
212 
4 ,.-I -l-- 320-520 

4 c)nn 

Benzo(k)fluoranthene 

Benzoic acid 
Chrysene 
Fluoranthene 
pa_.----- 

I 114 I 13” , LYVYlL , I/L I IL”” 
^** AA,-, ATA ’ 2DSD12 1 212 300-320 I onen 
214 1 IU--1 IU 

l/4 91 2DSD12 
314 220-1200 9ncna 

314 340-l 000 2DSD7 
nlA Nl3 

I 112 I 46 
m,e l-n nrn 

“I I”” 

iin-i7nn 
r ruorene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
PESTlClDESIPCBs (w/kg 

“I-l 
l/4 750 
314 160-98' 

414 560-27t 

I . .- 

I 7lxin13 
---- .- 

&IL 
1 

. ,” .b”V 

0 I 2DSD7 I 212 I 500-l 600 I 

10 1 2DSDl2 1 212 I 640-4700 LY”” I 1 

Aluminum 
Arsen 

I 414 I Anfin-4 rmn 
a,* 

.s.- I I I 
3 ! 2DSD8 ! l/2 ! 120 I 2DSDll 

---- _- n I 7DSDcJ I 1 I3 I i7n I 7DSD13 I ---- .- ----- I I,& 

3ncn13 I n,cl t 
, LY”YI& , UIL I I ND + 

-t- I 7nsm3 I 1 nm 4-r.n *nnn 
I L/L I I I I u-tvvv ---- .- 

9ncn4 i 



TABLE 9-26 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS -ZONES 5 AND 6 
SITE 3 -AREA A DOWNSTREAM WATERCOURSES 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

ZONE 5 (1) 
I A ! ZONE 6 (2) 

c ~~ _ _. _ . . I . a. - 

I trequency r;oncentratlon 

I 

Location of 
I 

Frequency Locauon ot 
of Maximum of I 

Concenrrarlon 
Range Range I Maximum -_ . . I 

ction 1 Detection I 
Analyte 

I ai3-3im-1 I 9i\cna I I “7x7 

I 414 1 8960-33200 1 2DSD7 212 8560-10500. 
I 

1 
I 

1 2DSI 
I 10.9-64 3 7nsn7 I 713 I 12 4-38.2 I 

313 

I 414 I . - . . - - - -v-r. I u.. I”: ~.._ 2DSDll s 
414 I 1540-3790 I 2DsDa I 212 877-2320 2DSD13 

212 Ini -877 2DSD13 

Iron 
Lead _ 

Magnesium 
I 

I 414 I 6 5-19 1 I 7nsm I 717 I A l-6.1 I 20 

I 414 I 182-3500 1 2DSD12 1 212 I 214-230 
414 14 2-42 8 I 

1 
msna I c 

2DSDll 1 
717 a ‘-12.4 

.---a- -, 
Barium (100.0/l 0 ) (4) 
Cadmium I1 .OlO.O51 I 

I 414 0.069-0.22 2DSD9 2/2 0.3-0.36 2DSDll 
414 0.0035-0.034 2DSD7 l/2 0.0038 2DSDll 



TABLE 9-26 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS -ZONES 5 AND 6 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 

g NSB-NLON, GROTON, CONNECTICUT 
8 PAGE 3 OF 3 
s 

LONE 6 (I) ZONE 6 (2) 
Frequency Concentration Location of Frequency Concentration Location of 

Analyte of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

Lead (S.O/O.lS) 2/4 0.12-0.14 2DSD12 112 0.16 2DSDll 
Silver (5.0/0.36) 214 0.032-0.037 2DSDl2 l/2 0.031 2DSD13 

1 includes samples 120390-2DSD12, 120390-2DSD7, 120390-2DSD8, 120390-2DSD9. 
2 Includes samples 120390-2DSDl1, 120790-2DSD13, and 120790-205014 (field duplicate of 120790-208013). 

Maximum values are used for evaluation of duplicate sediment sample results and are counted as one sample. 
3 ND - Not detected 
4 Values in parentheses represent Federal Toxicity Characteristic Regulatory Level (58 FR 46049)Eonnecticut Clean-Up 

Standard Pollutant Mobility Criteria for GB Waters. 



TABLE 9-27 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
OFF-SITE REFERENCE AREAS FOR AREA A DOWNSTREAM WATERCOURSE’S; NSB-NLON, GROTON, 

SAMPLE NUMBER: EC-SDFB2802 EC-SDFB29-02 EC-SDNP22-2 DUP.04 EC-SDNP23-2 
LOCATION: EC-SDFB28 EC-SDFB2Q EC-SDNP22 EC-SDNP23 EC-SDNPZ3 
SAMPLE DATE: o4mtQ5 o4to8m o4mm o4to81Qs o4lo8tQ5 
ECOLOGICAL AREA: Fishtown Brook Fishtown Brook Niantii Pond Niantic Pond Niantic Pond 
INVESTIGATION: ECO-2 ECO-2 ECO-2 ECO-2 ECO-2 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: 

VOLATILES (W/KG) 

CONNECTICUT 

EC-SDPP25.02 

EC-SDPP25 
04/l l/95 

Pequot woods 
ECO-2 

GRAB 

SBUTANONE 13 u 100 J 80J 83 UR 

ETHYLBENZENE 13 u 26J 91 UR 83 UR 

TOLUENE 13 u 20J 22 J 83 UR 

XYLENES, TOTAL 13 u QJ 91 UR 83 UR 
SEMlVOLAllLEs (UomG) 

INDENO(1,2,XD)PYRENE 430U 28ot 

PENTACHLOROPHENOL looou 87Ot 

PHENANTHRENE 43OU 280( 

I 236 J 
D I 

1 

1 PYRENE 
PESTlCIDESIPCBs (WW?) 

4,4’-DDD 

I 23J 1 28oL -.. I ““1 ” I 

! 4.6 J ! 3200J ! 22 UR I 30 UR I 440J I 180 J 4.7 UJ 

1 4$-DDE ! 4.3 u ! 240 J I 22 UR 30 UR 28 UR 21 UR 4.7 UJ 

4,4’-DDT 4.3 u 530 J ! 22 UR ! 30 UR ! 80J ! 35 R I 4.7 UJ 
ALPHA-CHLORDANE 2.2 u 31 J 

11 UR 15 UR 14 UR 11 UR 
^ - 
2.4 

. . . 
UJ 

I 

DIELDRIN 4.3 u 28 J 22 UR 30 UR 28 UR 21 UR 4.7 UJ 

ENDRlh I I 4.3 u I 28 UR 22J 30 UR 28 UR 26J 4.7 UJ 

HEPTACHLO IR 2.2 u 14 UR 13 J 15 UR 14 UR 11 UR 2.4 UJ 

INORGAN-- - KS (MOIKO) 

U I 1160 I 8730 I I 31M .I I 4970 .I I I I 



TABLE 9-27 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
OFF-SITE REFERENCE AREAS FOR AREA A DOWNSTREAM WATERCOURSiS; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE DATE: 

ECOLOGICAL AREA: 

INVESTlGATION: 

SAMPLE TVPE: 

MISCELIANEOUS PARAMETERS (MWKG) 

1 TOTAL ORGANIC CARBON (MG/KG) I 430 I 5973 I 2342 I 9257 I 8896 I 6088 I 1087 I 



TABLE g-27 

SUMMARY OF POSlTlVE SEDIMENT ANALYTICAL RESULTS 
OFF-SITE REFERENCE AREAS FOR AREA A DOWNSTREAM WATERCOURSiS; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 

LOCATION: 

SAMPLE DATE: 

ECOLOGICAL AREA: 

INVESTIGATION: 

SWPLE TYPE: 

STATUS: 

EC-SDPP26-02 EC-SDPP27-02 

EC-SDPP2B EC-SDPP27 
CW10/95 0401195 

Pquotwoods Pquot woods 
ECO-2 ECO-2 

GRAB GRAB 

%iii%ii=~illiUK~l ---...-- ,--..-, 

s 
0 

s 
INGRGANlCS (MGMG) 
ALUMINUM I 195UlJ I I I I I I . 



TABLE 9-27 

x 
SUMMARY OF POSlTlVE SEDIMENT ANALYTICAL RESULTS 
OFF-SITE REFERENCE AREAS FOR AREA A DOWNSTREAM WATERCOURSiS; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 
LOCATION: 

SAMPLE DATE: 
ECOLOGICAL AREA: 

INVESTIGATION: 

SAMFfLE TYPE: 

STATUS: 

ECSDPP26-02 

EC-SDPP26 

WlolQ5 
PquDtwoods 

ECO-2 

GRAB 

EC-SDPP27M 

EC-SDPP27 
WlliQ!5 

Pquotwoods 
ECO-2 

GRAB 

MANGANESE 529J 

NICKEL 27.3 J 

POTASSIUM 253OU 

SELENIUM 9.1 J 

SODIUM 270 UR 

VANADIUM SO.4 J 

ZINC 219 J 
MISCELLANEOUS PARAMETERS (MGIKG) 

TOTAL ORGANIC CARBON (MGIKG) I 3478 I 4273 I I I I I I 



TABLE 9-28 

CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS - SOIL/SEDIMENT (mg/kg) 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern 

Arsenic 17.2 18.7 4.319.5 2.919.5 7.2/ 17.7 8.8117.7 2.014.5 2.213.8 l.l/l.l 

Barium NA NA NA NA 1721635 168/635 NA NA NA 

I’ 

c i 

\ 
(, 

” , 

c I III 
. 



TABLE 9-28 (Continued) 
CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS - SOIL/SEDIMENT (mg/kg) 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Concsnfration”’ 

Chmnical of Concsrn 
zone 1 Zone 2 zone 3 zone 4 Zone 5 zono6 

Surfece All surfaoe All Surfroe All 

Soil/Sediment Soil/Sttdiment SoillSdimsnt Soil/Sdimsnt Soil/Sedimsnt Soil/Swfiemnt 
Sdimnt Sediment Sdiment 

Beryllium 1.2 1.0 o.2at2r 0.5310.72 3.315.8 3.0/5.6 0.18/0.38 090/l .5 NA 

Cadmium 29.3 21.4 2.214.0 1.414.0 6.1/13.8 5.4/13.a NA 3.4/6.1 NA 

Chromium 31.6 

Lead NA 

Manganese 1130 

27.4 NA 

NA 207/66 1 

972 2321399 

NA 

1211661 

I a71399 

26.8/48.9 26.4/4&Q 

NA NA 

517/1300 488/1300 

NA 

NA 

NA 

NA 

NA 

158/236 

NA 

NA 

5341877 

Mercury 

Vanadium 

NA NA NA NA NA NA 1.817.0 NA NA 

41.3 38.9 42.5186.9 35.6j86.9 32.1158.7 32.9156.7 NA NA NA 

680 411 NA NA NA NA NA NA NA 
‘. 

1 UCL if single concentration presented, otherwise average for CTE and Maximum for RME unless otherwise noted. 
2 Maximum. Chemical detected infrequently. 
3 NA - Not applicable. Chemical is not a chemical of concern for this medium. 
4 Maximum. Calculated UCL exceeded maximum detection. 



TABLE 9-29 

CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS - SURFACE WATER (mg/L) 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern 
Zone 1 Zone 2 

Methvlene chloride 0.007/0.019 NA 

I Tetrachloroethene I NAt2) I NA 

4,4’-DDD 0.00015/ 0.0022/0.0056 
0.00027 

4,4’-DDE NA 0.0001 o/ 
0.00032 

I 4,4’-DDT I NA I 0.00034/0.0015 

Arsenic 0.0030/0.00105 NA 

Boron NA NA 

Cadmium 

Manganese 

NA 0.00092/0.0021 

1.13/1.72 0.729/l .06 

Mercury NA NA NA NA 0.00033/0.0015 NA 

Exposure Concentration”) 

Zone 3 

0.004/0.006 

Zone 4 

NA 

Zone 5 

NA 

Zone 6 

NA 

NA NA 0.003/0.003 NA 

0.0001/0.00035 NA NA NA 

NA NA NA NA 

NA I NA I NA I NA 

0.001 9/O.OO26(3) NA NA NA 

NA NA NA 0908/l .54 

NA I NA I NA I NA 

0.35710.488 1 0.0515/0.136 1 0.246/0.533 1 0.695/1.14 

1 Average for CTE and maximum for RME unless otherwise noted. 
2 NA - Not applicable. Chemical is not a chemical of concern for this medium. 
3 Dissolved fraction only. Chemical not detected in unfiltered samples. 
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TABLE 9-30 

CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS - GROUNDWATER (mg/L) 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Exposure 
Concentration”) 

Chemical of Concern 

I Benzene o.oo3(2) Indeno(l,2,3-cd)pyrene 

Antimonv Bromodichloromethane 

Chloroform 0.0033/0.0132 Arsenic 

I Chloromethane I o.oo412’ Barium 0.106/0.447 

0.00068/0.0025 1,2-Dichloroethene 

Methylene chloride 

0.005/0.020 

0.005/0.008 

Beryllium 

Boron 0.0940/0.358 

Cadmium 1 ,1,2,2-Tetrachloroethane 

Trichloroethene 

0.005/0.006 

0.005/0.009 

0.0017/0.0078 

Chromium 

0.009/0.080 Lead 

Manganese 

0.0105/0,11 

1.73/6.98 

0.00012/0.00060 Benzo(b)fluoranthene Mercury 

Thallium I Benzo(k)fluoranthene I o.oo412) 0.0036/0.0010 

I Bis(2-ethylhexyl)phthalate I 0.007/0.042 Vanadium 0.0157/0.116 

I Dibenz(a,h)anthracene I o.oo4t2’ I 

1 Average for CTE and maximum for RME unless otherwise noted. For groundwater, maximum is 
defined as the highest average concentration in a single well, and average is defined as the 
overall average concentration of all well-specific averages. 

2 Maximum. Chemical detected infrequently. 
3 Dissolved fraction only. Chemical not detected in unfiltered samples. 

D-01-95-10 9-253 CT0 129 



TABLE 9-31 

ESTIMATED RISKS”’ 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Route 

HAZARD INDEX - RME”’ 

Zone 1 

Older Child Trespasser Recreational 
Child User 

Zone 2 Zone 3 Zone 5 Zone 6 Zone 4 

HAZARD INDEX - CTE”’ 

Incidental Ingestion of Soil/Sediment 2.7E-2 1.4E-2 1.4E-2 3.3E-3 2.1E3 6.4E-3 

Dermal Contact with Sail/Sediment(3) 1.2E-2 9.2E-4 2.5E-3 2.3E3 NA NA 

Dermal Contact with Groundwater 

Incidental Ingestion of Surface Water 

NA NA NA NA NA NA 

1.9E-2 l.lE-2 7.1 E-3 3.9E-3 1.3E-2 2.2E-3 

Dermal Contact with Surface Water 

Cumulative Risk: 

3.3E-2 7.6E-2 l.lE-2 8.2E-3 2.4E-2 1 .OE-2 

9.1E-2 1 .OE-1 3.5E-2 1.8E-2‘ 3.9E-2 1.9E-2 

6, 6 Ill 



TABLE 9-31 (Continued) 
ESTIMATED RISKS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Route 

Recreational 
Adult User 

Zone 4 

Construction Worker 

Zone 1 Zone 2 Zone 3 Zone 5 Zone 6 

HAZARD INDEX - RME 

Incidental Ingestion of Soil/Sediment 3.3E-3 6.7EtO 5.2E-1 7.2E-1 1.4E-1 9.1 E-2 

Dermal Contact with Sail/Sediment(3) NA 1.5E-1 2.9E-2 9.8E-2 5.9E-2 NA 

Dermal Contact with Groundwater NA 9.2E+O 

Incidental Ingestion of Surface Water 9.8E-4 NA NA NA NA NA 

Dermal Contact with Surface Water 1.3E-2 NA NA NA NA NA 

Cumulative Risk: 1.7E-2 1.6E+l 9.7E+O l.OE+l 9.4EtO 9.3EtO 

HAZARD INDEX - CTE 

Incidental Ingestion of Soil/Sediment 

Dermal Contact with Sail/Sediment(3) 

Dermal Contact with Groundwater 

Incidental Ingestion of Surface Water 

Dermal Contact with Surface Water 

2.7E-4 l.lE-1 5.9E-2 7.3E-2 1.5E-2 9.8E-3 

NA 1 .OE-2 6.7E-4 2.6E-3 2.6E-3 NA 

NA 3.6E-1 

1.9E-4 NA NA NA NA NA 

2.5E-3 NA NA NA NA NA 

ex.. 

Cumulative Risk: 3.OE-3 4.8E-1 4.2E-1 4.4E-1 3.8E-1 3.7E-1 



x 
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TABLE 9-31 (Continued) 
ESTIMATED RISKS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Route 
Older Child Trespasser Recreational 

Child User 

Zone 1 Zone 2 Zone 3 Zone 5 I Zone 6 Zone 4 

INCREMENTAL CANCER RISK - RME 

INCREMENTAL CANCER RISK - CTE 



TABLE 9-31 (Continued) 
ESTIMATED RISKS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Exposure Route 

Recreational 
Adult User 

Zone 4 

Construction Worker 

Zone 1 Zone 2 Zone 3 Zone 5 Zone 6 

INCREMENTAL CANCER RISK - RME 

Incidental Ingestion of Soil/Sediment 

Dermal Contact with Sail/Sediment(3) 

Dermal Contact with Groundwater 

Incidental Ingestion of Surface Water 

3.1 E-7 1.9E-5 8.6E-6 3.5E-6 5.9E-7 2.3E-7 

NA 1.3E-8 --03 e-(6) 8.6E-9 NA 

NA 5.9E-6 

-(6’ NA NA NA NA NA 

Dermal Contact with Surface Water -(6) NA NA NA NA NA 

Cumulative Risk: 3.1 E-7 2.5E-5 1.5E-5 9.4E-6 6.5E-6 6.1E-6 

INCREMENTAL CANCER RISK - CTE 
1 I I I I I I 

Incidental Ingestion of Soil/Sediment 

Dermal Contact with Sail/Sediment(3) 

1 .OE-8 7.7E-7 1.3E-6 2.6E-7 5.2E-8 3.OE-8 

NA 5.5E-10 -03 -(6) 2.9E-10 NA 

Dermal Contact with Groundwater 1 NA 1.8E-6 

Incidental Ingestion of Surface Water 

Dermal Contact with Surface Water 

Cumulative Risk: 

-@I NA NA NA NA NA 

39 NA NA NA NA NA 

1 .OE-8 2.6E-6 3.1E-6 2.1 E-6 1.9E-6 1.8E-6 



TABLE 9-31 (Continued) 
ESTIMATED RISKS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

1 Chemical-specific risks presented in Appendix F.8. 
2 RME - Reasonable Maximum Exposure. 
3 Quantitative evaluation performed for cadmium, PCBs, and dioxins (if detected). 
4 CTE - Central Tendency Exposure. 
5 NA - Not applicable; exposure route not evaluated for this receptor. 
6 -- - Not applicable; no carcinogenic chemicals of concern. 
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TABLE 9-32 

ECOLOGICAL CHEMICALS OF CONCERN 
FOR ECOLOGICAL RECEPTORS 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Benthic 
I 

Raccoon 
Invertebrates 

Ma ard Short-Tailed 
Shrew 

Barre Chemical of Concern 

MAX 1 MEAN 1 MAX 1 MEAN MAX 

I 2-Nitroaniline NA 1 NA X I X 1 NA 1 NA NA 

NA 
I 

NA X 1 X 1 NA 1 NA NA NA 
I 

NA 1 NA 1 NA I 4,6-Dinitro-2--methyl 
Dhenol 

I 1,2,3,4,6,7,8-HPCDD 
I I I 

X NA NA NA NA 1 NA NA 1 NA 1 X 1 X X 

X I X X I X I X I X X X 

i X 
I 4,4’-DDD X X X X 

X X X X X I X X I X I X I NA X 

X I X X ( X X i< NA 

NA NA NA NA 

X 

NA 
I 

I Alpha-chlordane NA 1 NA X 

NA 1 NA NA NA I I Dieldrin X X NA NA 

X X NA NA 

X X NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

I 

‘-e-t+ NA 

NA 

NA 1 NA NA I Endrin Aldehyde 

I Endrin Ketone 

X X NA NA 

X X NA NA 
I 

NA 1 NA NA 

NA 1 NA NA NA I I Gamma-Chlordane X X NA NA 

X X NA NA 
I 

NA I I Heptaclor 

1 Heptachlor Epoxide 

1 OCDD 

NA 1 NA NA 

NA 

X G--K- X I NA X X X 

X NA NA NA 

NA NA NA NA 

NA NA X X NA 1 



0 
6 TABLE 9-32 
F ECOLOGICAL CHEMICALS OF CONCERN 
G FOR ECOLOGICAL RECEPTORS 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

1 Barred Owl 

MAX MEAN 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 



” “I ? 

TABLE 9-32 
ECOLOGICAL CHEMICALS OF CONCERN 
FOR ECOLOGICAL RECEPTORS 
SlTE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern 

Vanadium 

Benthic Raccoon Mallard Short-Tailed Barred Owl 
invertebrates Shrew 

MAX MEAN MAX MEAN MAX MEAN MAX MEAN MAX MEAN MAX MEAN 

NA NA NA NA X X NA NA NA NA NA NA 

1 NA - not applicable. Chemical is not chemical of concern for this receptor. 

2 X - Chemical of concern for this receptor. 
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TABLE 9-33 

MAJOR CONTRIBUTORS TO RISK FOR AQUATIC RECEPTORS 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Station 

Upper Pond 

OBDA 

Lower Pond 

Chemicals of Concern Hazard Quotient 

4,4’-DDD 2.3E+2 

Barium 1.6E+l 

iron 6.6E+O 

Aluminum !%aE+O 

Manganese 57E+O 

Zinc 5.4E +0 

Lead 2.aE+O 

Copper 2.6E +0 

Cyanide 2.2E+O 

Cobalt l.lE+O 

4,4’-DDD 8.5E+l 

Manganese 1.4E+l 

Barium 1.4E+l 

iron 5.2E+O 

Zinc 1.9E+O 

4,4’-DDD 5.6E+3 

4,4’-DDT 1.5E+3 

1.2EtO 

D-01-95-10 9-262 CT0 129 



Revision 1 
March 1997 

TABLE 9-33 
MAJOR CONTRIBUTORS TO RISK FOR AQUATIC RECEPTORS 
BASED ON MAXIMUM CONCENTRATIONS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

itation 

Xream 2 

itream 3 

itream 4 

Chemicals of Concern Hazard Quotient 

4,4’-DDD 3.8Et3 

4,4’-DDT 9.OEt2 

4,4’-DDE 2.OEt2 

Barium 8.9EtO 

Manganese a.OEtO 

Iron 3.4EtO 

4,4’-DDD l.OEt2 

Barium 1.3Etl 

Manganese 6.1EtO 

Zinc 5.7EtO 

Aluminum 5.OEtO 

iron 3.5EtO 

Copper 1.9EtO 

Lead 1.6EtO 

Cobalt l.OEtO 

4,4’-DDD 3.5E+2 

Barium 1.3Etl 

Manganese 5.6EtO 

Aluminum 4.7EtO 

iron 4.OEtO 

Cobalt 1.2EtO 

D-01-9510 9-263 CT0 129 
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TABLE 9-34 

MAJOR CONTRIBUTORS TO RISK FOR AQUATIC RECEPTORS 
BASEDONAVERAGECONCENTRATIONS 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

station 

Jpper Pond 

IBDA 

.ower Pond 

Stream 1 

Stream 2 

Chemicals of Concern Hazard Quotient 

4,4’-DDD l.lEt2 

Barium l.lEtl 

Manganese 3.9EtO 

iron 3.4EtO 

Aluminum 3.3E+O 

Zinc 2.7EtO 

Lead 1.2EtO 

Copper 1.2EtO 

Cyanide l.OEtO 

4,4'-DDD 5.9Etl 

Manganese 1.4Etl 

Barium 1.4Etl 

Iron 5.2E+O 

Zinc 1.9EtO 

4,4'-DDD 2.6E+3 
4,4'-DDT 3.6Et2 

4,4’-DDE l.lEt2 

Manganese 9.9EtO 

Barium 7.5EtO 

Iron 5.2EtO 

Aluminum 4.1E+O 

Cadmium 1.4EtO 

Zinc 1.3EtO 

Cobalt l.OEtO 

4,4’-DDD 2.4Et2 

Manganese 1.8Et1 

Barium 9.8EtO 

Iron 2.1EtO 

4,4'-DDD 1.7Et3 

4,4'-DDT 3.2Et2 

4,4'-DDE a.aE+i 

Barium 8.9E+0 

Manganese 7.9EtO 

iron 3.1E+O 

D-01-95-10 9-264 CT0 129 
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TABLE 9-34 
MAJOR CONTRIBUTORS TO RISK FOR AQUATIC RECEPTORS 
BASED ON AVERAGE CONCENTRATIONS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

station 

stream 3 

stream 4 _ 

Chemicals of Concern Hazard Quotient 

4,4’-DDD 7.OEtl 

Barium l.OEtl 

Manganese 4.6EtO 

Aluminum 3.5E t0 

Zinc 2.aEtO 

iron 2.6EtO 

Copper l.lEtO 

4,4’-DDD 1.5Et2 

Barium 1.3Etl 

Manganese 5.6E+O 

Aluminum 4.7EtO 

iron 4.OEtO 

Cobalt 1.2E+O 
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TABLE 9-35 

MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

station 
Jpper Pond 

SBDA 

Chemicals of Concern Hazard Quotient 
4,4’-DDD 7.1Et3 

Gamma-Chlordane 3.8Et3 

4,4’-DDE 8.OEt2 
Cyanide 2.1E+2 

Selenium 1.8Et2 

4,4’-DDT 9.OE t 1 

Barium 3.2Etl 

Heptachior 2.8Etl . 

Cadmium 2.3Etl 

2-Nitroanaiine 7.1EtO 

Copper 5.9EtO 

Endrin 5.7EtO 

Zinc 5.1EtO 

4,6-Dinitro-2-methylphenol 3.7EtO 

Arsenic 3.OE +0 

Nickel 2.9EtO 

Manganese 2.aEtO 

Chromium 1.9EtO 

Aluminum 1.2EtO 

4,4’-DDE 5.OEt4 

Gamma-Chlordane 2.3Et3 
Dieldrin 9.6Et2 

4,4’-DDT 8.1Et2 

Cadmium 5.OEt 1 
Cyanide 3.4Etl 

Zinc 2.3Etl 
Heptachior 1.3Etl 
Copper 7.4E+O 
Lead 7.2EtO 

Arsenic 6.7EtO 

Nickel 2.8EtO 

Manganese 2.2EtO 

Mercury 1.7EtO 

Endosuifan-I 1.4EtO 
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TABLE 9-35 
MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

hation 
.ower Pond 

, atream 1 

stream 2 

Chemwais of Concern 
4,4’-DDD 

4,4,-DDE 

4,4’-DDT 

Selenium 

Endrin ketone 

Cadmium 

Cyanide 
4,4’-DDD 
4,4’-DDT 
4,4’-DDE 
Dieidrin 

Selenium 

Cadmium 
Manganese 
Arsenic 

Cyanide 
Lead 
Copper 
Zinc 
Chromium 
Nickel 
4,4’-DDU 
Dieidrin 
4,4’-DDE 
Gamma-Chiordane 
4,4’-DDT 
Endrin aldehyde 
Lead 
Copper 
Arsenic 
Nickel 

Hazard Quotient 
2.1tt4 

1.2Et3 

9.3Et2 

3.OE+l 

7.3EtO 

6.7EtO 

2.OEtO 

1.1t-b4 
6.6Et3 
2.4Et3 
1.6Et3 

1.4Etl 

7.5EtO 
6.2EtO 
2.7EtO 

2.3EtO 1 
2.2EtO 
2.OEtO 
1.9EtO 
1.7EtO 
1.4EtO 

1.7tt4 
4.4Et3 
2.4Et3 
l.OEt3 
2.4E+2 
3.3Etl 
2.1Etl 
2.8E+O 
1.6EtO 
1.5EtO 
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TABLE 9-35 
MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Station 
Stream 3 

Stream 4 

chemicals of Concern 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 

Cyanide 
Barium 

Cadmium 
Copper 
Nickel 
Manganese 

Zinc 

Arsenic 
Lead 
4,4’-DUD 
Dieidrin 
4,4’-DDT 
4,4’-DDE 

Cyanide 
Barium 
Copper 
Lead 

Hazard Quotient 
9.5t t 2 
7.2Et2 
4.9Et2 
2.8Et2 

7.3Et 1 
9.5E to 

7.OEtO 
3.4EtO 
2.8EtO 
2.8EtO 

2.3EtO 

1.3EtO 
l.lEtO 

4.2tt4 
1.2E+4 
1.2Et4 
6.2Et3 

2.8Etl 
4.6EtO 
1.6EtO 
l.lEtO 
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TABLE 9-36 

MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
BASED ON AVERAGE CONCENTRATIONS 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

tation 
pper Pond 

IBDA 

Chemicals of Concern 
4,4’-DDD 

Gamma-Chlordane 

4,4'-DDE 

Cyanide 

4,4’-DDT 

Heptachior 

Cadmium 

Barium 

2-Nitroanaiine 

Endrin 

Copper 

Zinc 
4,6-Dinitro-2-methyiphenoi 

Nickel 

Arsenic 

Chromium 

Manganese 

Aluminum 

4,4’-DDE 

Gamma-Chlordane 

Dieidrin 

4,4’-DDT 

Cadmium 

Cyanide 

Heptachior 

Zinc 

Copper 

Arsenic 

.ower Pond 

Endosuifan-I 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Selenium 

Endrin ketone 

ICadmium 

Cyanide 

Hazard Quotient 
4.4E+3 

3.8Et3 

3.6E+2 

8.5Etl 

4.2Etl 

2.aEtl 

2.2Etl 

1.4Etl 

7.1EtO 

5.7EtO 

5.1E+O 

4.0EcO 

3.7EtO 

2.1EtO 

1.7EtO 

1.7EtO 

1.2EtO 

l.lEtO 

7.6Et3 

2.3Et3 

9.6Et2 

1.3E+2 

1.8Etl 

1.7Etl 

1.3Etl 

3.6E+O 

2.7E+O 

2.OEtO 

1.4EtO 

2.6Et4 

1.4Et3 

1.3Et3 

1.4Etl 

8.2E+O 

2.6EtO 

2.OEtO 
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TABLE 9-36 
MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
BASED ON AVERAGE CONCENTRATIONS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

1.2Et3 

7.4Et2 

3.8Et2 

9.1EtO 

4.5EtO 

2.3EtO 

Gamma-Chiordane 5.3Et2 

8.2E t 1 

2.2Et2 

1.8Et2 

1.7Et2 

6.1E+O 

2.4EtO 

1.5EtO 

Dieldrin 6.4Et3 

4,4’-DDE 2.3Et3 

4,4’-DDT 1.2E+3 
Cyanide 1.5Etl 

Barium 3.OE+O 
Copper 1.4EtO 

D-01-95-10 9-270 CT0 129 
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TABLE 9-37 

COMPARISON OF STREAM BENTHIC DATA WITH DDTR CONCENTRATIONS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Sediment 
Sample 
Location 

Station 
Number 

Number of Number Screening DDTR DDTR 
Individuals of Taxa Concentrations Concentration 

w/kg w/kg 

Upstream of 
Upper Pond 

Downstream 
of Upper 
Pond 

2DSD20 11 1 5 NA 

2DSDl6 36 3 ND NA 

Downstream 
of Upper 
Pond 

2DSD14 2 2 11.4 NA 

Downstream 
of OBDA 

2DSD29 1 1 6.9 3.03 

Downstream 
of OBDA 

2DSD28 7 2 ND 0.042 

Reference 
Stream 

BIG-1 44 4 ND NA 

Reference 
Stream 

BRS-2 46 14 NA ND (0.0042) 

Reference 
Stream 

BRS3 33 6 NA NA 

1 ND indicates not detected above approximate detection limit of 1 mg/kg (except where 
noted) 

2 NA indicates sample not analyzed by that method. 

D-01-95-10 9-271 CT0 129 



TABLE 9-36 

COMMUNITY METRICS OF AQUATIC MACROINVERTEBRATE ASSESSMENT 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

March 1895 

Location Texa Richnass Total knbrr of Density Shannon-Weaver Diversity Community Biotic index 

Organisms f# of orSsnisms/m*) IId” Rating 

Pequot Woods 28 211 3058 2.83 8.38 

OBDA Pond 11 798 11565 0.92 7.38 

Upper Pond 10 161 2333 1.37 9.3 

Niantic Pond 11 168 2435 1.3 7.4 

Lower Pond 3 5 72 0.95 9.2 

Fishtown Brook (FB29) 24 359 5203 1.96 7.41 

Stream 1 9 198 2870 0.46 6.9 

Stream 2 9 131 1899 1.26 7.53 

Fishtown Brook (FB 28) 19 66 957 2.69 6.27 

Stream 3 12 131 1899 1.83 8.18 

Stream 4 3 97 1406 0.11 8.94 

Location EPT Index Ratio of EPT and Parcrnt Contribution of Ratio of Shredders and Ratio of Scrapers and Max of Siiilarity to 
Chironomidaa Dominant Taxa Total Individuals Filtering Collectors ffefsranca 

Pequot Woods 0 0 14.2 0.09 9 

OBDA Pond 0 0 63 0 0.31 

Upper Pond 0.1 0.059 53.4 0 0.32 

Niantic Pond 0.09 0.032 60.7 0.71 13 

Lower Pond 0 0 60 0 0.14 

Fishtown Brook (FB29) 0.17 1.63 42.6 0.07 0 

Stream 1 0 0 90.9 0.01 0.24 

Stream 2 0 0 61.8 0.15 0.18 

Fishtown Brook (FB28) 0.16 1.44 15.2 0.08 1.08 

Stream 3 0 0 27.5 0.01 0.17 

Stream 4 0 0 97.9 0 0.09 



TABLE 9-38 
COMMUNITY METRICS OF AQUATIC MACROINVERTEBRATE ASSESSMENT 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

April 1995 

location Taxa Richnass Total NMbar of oulsity Shannon-Weaver Diiarsity Connwnity Biotic Index 

Organiwms # of organismsht+) W-P Rating 

Pequot Woods 20 128 1855 2.33 8.1 
OBDA Pond 5 999 14478 0.29 6.23 
Upper Pond 9 129 1870 1.04 9.46 
Niantic Pond 15 123 1783 1.73 5.37 
Lower Pond 1 3 43 0 9 

Fishtown Brook (FB29) 19 129 1870 2.07 7.42 
Stream 1 6 31 449 1.21 7.14 
Stream 2 6 54 783 1.1 8.01 
Fishtown Brook (FB 28) 11 34 493 2.01 6.95 
Stream 3 8 78 1130 1.46 7.47 
Stream 4 3 57 826 0.18 8.91 

Location EPT Index Ratio of EPT and Percent Contribution of Ratio of Shrmddm rnd Ratio of Sompm ad hxhx of Sbnilariy to 
Chironomidae Dominant Taxa Total Individuals Filteriw CoIlactor Ibferencs 

Pequot Woods 0 0 33.6 0.04 0 
OBDA Pond 0 0 93.5 0 0.32 
Upper Pond 0.11 0.083 72.9 0.09 0.28 
Niantic Pond 0.07 0.365 44.7 0.54 
Lower Pond 0 0 100 0 0 

Fishtown Brook (FB29) 0.26 1.5 44.2 0.02 0.3 
Stream 1 0 0 58.1 0 0.16 
Stream 2 0 0 48.1 0.02 0 
Fishtown Brook (FB28) 0.09 0.125 32.4 0.15 0.25 
Stream 3 0 0 53.8 0.04 0.21 
Stream 4 0 0 96.5 0 0.14 
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TABLE 9-38 (Continued) 
COMMUNITY METRICS OF AQUATIC MACROINVERTEBRATE ASSESSMENT 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

location 

May 1985 

I Taxa Richness Total Number of Densitv Shannon-Waavrr Diiersitv Convnunitv Biotic lndrx 

Organiarns f# of 0rganiAhdJ Nl1” - fivting 

Pequot Woods 20 240 3478 2.75 7.42 

Fishtown Brook (FB 28) 

Fishtown Brook (FB28) 

I Stream Stream 3 4 I 0 0 0 0 64.3 62 0.11 0.02 0.07 0.23 I 

c s i 
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TABLE 9-38 (Continued) 
COMMUNITY METRICS OF AQUATIC MACROINVERTEBRATE ASSESSMENT 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

a 
rb 
2 

Juno 1985 

location Taxa Richness Total Nwnbsr of ShannorbWaavar bivrrxity Convnunity Biotic Indax 
Organisms (# of o$Zns/m~ (HP Rating 

Pequot Woods 33 556 8058 2.73 7.87 

OBDA Pond 9 447 6478 0.83 9.76 

Upper Pond 12 177 2565 1.94 8.34 

Niantic Pond 9 121 1754 1.14 7.62 

Lower Pond 3 32 464 0.7 9.75 

Fishtown Brook (FB 2Q) 19 556 8058 1.6 7.17 

Stream 1 8 636 9217 1.18 8.2 

Stream 2 NA”’ NA NA NA NA 

Fishtown Brook (FB 28) 20 242 3507 1.56 6.29 

Stream 3 9 304 4406 1.33 8.14 

Stream 4 7 275 3986 1.11 9.73 

location EPT Index Ratio of EPT and Parcent Contribution of Ratio of Shrvddsrw atvl Ratio of Scraper8 and Index of Similarity to 
Chironomidao Dominant Tau Total Indiiiduvlr Filtrriq Collectors fbfvranca 

Pequot Woods 0.03 0.01 17.1 0.36 0.05 

OBDA Pond 0 0 76.7 0.15 0.29 

Upper Pond 0 0 27.1 0.15 0.27 

Niantic Pond 0 0 68.7 0.89 

Lower Pond 0 0 75 0.75 0.33 

Fishtown Brook (FB2Q) O.lf 0.04 43.5 0.02 0 

Stream 1 0 0 51.4 0.03 0.22 

Stream 2 NA NA NA NA NA NA 

Fishtown Brook (FB28) 0.25 0.072 62.8 0.06 0.07 

Stream 3 0 0 52.3 0.06 0 0.07 

Stream 4 0 0 54.9 0.55 0 

1 Technically, the Shannon-Weaver Index should not be used if the number of organisms is less than 100 
2 NA = Stream 2 was not sampled during June 1995 

, z-. 



TABLE 9-39 
PERCENT CONTRIBUTION OF DOMINANT TAXA 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Location March 1995 rrpf 
Percrnt Dominant Taxa Percent 

Contribution Contribution 

PONDS 

Pequot Woods 
Pond 

OBDA Pond 

14.2 

63 

Diptera 
Tanypodinae 

Tanypus 

Diptera 
Stillobezzia 

33.6 

93.5 

I Tanypodinae 
Psectrotanvous 

STREAMS 

Fishtown Brook 

FB 29) 
42.6 Crustacea 

Stygobromus 
44.2 

Stream 1 90.9 

Stream 2 61.8 

Mollusca 
Pisidium 

Annelida 
Tubificidae 

58.1 

48.1 

Fishtown Brook 15.2 Mollusca 32.4 
(FB 28) Pisidium 

Stream 3 27.5 

Stream 4 97.9 

Mollusca 
Pisidium 

Annelida 
Tubificidae 

63.8 

96.5 

I 1995 

Dominant 
Taxcl 

May 1995 

Prrornt hminant Taxa 

Contribution 

Jui ¶ 1995 4 Month Total 

Psroent Dominant Taxa Prrcrnt Dominant faxa 

Contribution Contribution 

Diptera 
Tanypodinae 

Psectrotanypus 

Diptera 

Tipulidae 

Annelida 
Tubificidae 

40 

69.3 

83.3 

Diptera 
Tanypodinae 

Psectrotanypus 

Diptera 
Chironomini 
Chironomus 

Diptera 
Chironomini 
Chironomus 

27.1 

58.7 

75 

Crustacea 
Stygobromus 

36.5 Crustacea 
Synurella 

43.5 

Mollusca 
Pisidium 

Annelida 
Tubificidae 

Mollusca 
Pisidium 

79.1 

37.7 

40.1 

Mollusca 
Pisidium 

Diptera 
Chronomini 
Chironomus 

Crustacea 
Synurella 

51.4 

NA 

62.8 

Annelida 
Tubificidae 

Annelida 
Tubificidae 

62 

64.3 

Mollusca 
Pisidium 

Annelida 
Tubificidae 

52.3 

54.9 

1 Diptera 
Chironomini 
Chironomus 

Diptera 
Tanypodinae 

Psectrotanypus 

Mollusca 
Pisidium 

Diptera 
Chronomini 

1 Chironomus 

Diptera 
Chironomini 
Chironomus 

11.9 

64.6 

45.9 

43.9 

65.4 

Diptera 
Tanypodinae 

Tanypus 

Diptera 
Stilloberia 

Diptera 
Tanypodinae 

Psectrotanypus 

Diptera 
Chironomini 
Chironomus 

Diptera 
Chironomini 
Chironomus 

Diptera 
Chironomini 

Microtendipes 

Mollusca 
Pisidium 

22.4 

65 

37.8 

Diptera 
Chironomini 

Microtendipes 

Mollusca 
Pisidium 

Annelida 
Tubificidae 

Diptera 
Chironomini 

Microtendipes 

Mollusca 
Pisidium 

Diptera 
Chironomini 
Chironomus 

31.1 

49.9 

50.1 

Diptera 
Chironomini 

Microtendipes 

Mollusca 
Pisidium 

Annelida 
Tubificidae 
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TABLE 9-40 
COMPARISON OF TEST RESULTS FOR POND SEDIMENTS 

AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Sediment 
Sample 
Location 

Station Results of Laboratroy 
Number Bioassay on H. szft~#~~) 

Results of Laboratory Benthic Sediment Sediment 
Bioassay on Earthworms Invertebrate DDTR Screening 

Individuals/ Concentration DDTR 
No. of Taxa OWW Concentration 

@u/W 
O% Survival Growth % Survival % Total 

Effects 
Jpper Pond 

Center) 
Jpper Pond 

:Inlet) 
-ower Pond 

Center) 
-ower Pond 

:Edw) 

2DSD18 67 

2DSD19 54 

2DSD26 0 

2DSD25 0 

Not 
significant 

Not 
si’gnificant 

NAt3’ 

NA 

90 10 21/5 3.2 >55.5 

100 0 19/5 114.08 ND 

0 100 l/O 0.005 ND 

20 80 o/o 0.031 42 

3BDA-1 3SD3A 

IBDA-2 3SD4 

deference Pond -- 
(Center) 

deference Pond -- 

PW 

2 

47 

NA 

NA 

Not 
significant 

Not 
significant 

NA 

NA 

0 100 313 NA ND 

100 0 4fu3 6.91 NA 

NA NA 18/l NA ND 

NA NA 713 NA ND 

? 
0 

ii 

1 There was 100% survival in the laboratory reference control sample for laboratory bioassay using Hyallela azfeca. 
2 Laboratory bioassays using Hyallela azteca were performed by New England Bioassay, Inc. of Manchester, CT on samples collected by 

Menzie-Cura & Associates, Inc. on October 4 and 5, 1993. 
3 NA - Not Applicable. 



TABLE 9-41 

RESULTS OF SEDIMENT TOXICITY TESTING CONDUCTED ON FRESHWATER SEDIMENTS”’ 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Location 

PONDS 

Sample Number Hyalella aztoca Chironomus fentsns 

% Survivability I Assessment % Survivability I Assessment 

1 Toxicity tests were performed during April 1995 and retests of reference sediments were performed in May 1995. 



TABLE 9-42 

RESULTS OF FROG/LARVA TOXICITY TESTS OF FRESHWATER SEDIMENT”’ 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Location Sample Number Xenqms EmbtyoLlarvae 

Mean % Significant Mean % Significant Mean Growth Significant 
Mortality Malformation 

PONDS 
Pequot Woods EC-SDPP26-02 (Control) 2.5 -- 7.7 -- 0.89 -- 

OBDA Pond EC-SDOP05-02 21.3 Yes 15.7 Yes 0.91 No 
Upper Pond EC-SDUPl8-02 2 No 12.6 No 0.92 No 
Niantic Pond EC-SDNP23-02 (Control) 10 15.7 -- 0.91 -- -- 

Lower Pond EC-SDLPl l-02 16.9 Yes 16.5 No 0.89 No 

STREAMS 

I I I 

CONTROL/REFERENCE 
FETAX Control 2.1 -- 1.3 __ 0.94 _- 

Reference 1 5 -- 9.1 -- 0.94 -- 

Reference 2 8.1 -- -- 3.4 __ 0.96 
‘. Reference 3 5.6 -- 3.2 -- 0.97 __ 

Reference 4 3.8 5.1 -- 0.95 __ -- 

1 Toxicity tests performed during May 1995. 



TABLE 9-43 

SUMMARY OF SEDIMENT TRIAD RANKING 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES 

NSB-NLON, GROTON, CONNECTICUT 

Site 

STREAMS 

Station Sum Sum Total Total Tox Test Tox Test Taxonomic Taxonomic Overall 
Rank Rank Chemical Chemical Sum Rank Sum Rank Rank 

Inorganic Organic Sum Rank 

I I I I 

Stream 4 1 EC-SDS420-02 1 307 24 331 I 17 I 314 1 65. 1 232 I 77 I 145 I 
PONDS 

Lower Pond EC-SDLPl l-02 112 1525 1637 79 424 100 300 100 279 

Niantic Pond EC-SDNP23-2 189 716 905 20 310 39 9 3 53 

OBDA Pond EC-SDOP05-02 437 239 676 1 320 44 17 5 23 . 

Pequot Woods EC-SDPP26-02 678 1216 1894 100 240 1 4 1 102 

Upper Pond EC-SDUP18-02 1574 107 1682 83 352 62 7 2 128 

1 FB - Fishtown Brook. 
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TABLE 9-44 

SUMMARY OF SOIL AND EARTHWORM DDTR CONCENTRATIONS AND EFFECTS ON EARTHWORMS 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

NSB-NLON, GROTON, CONNECTICUT 

Sample location Soil Scrvvning DDTR 
Concentration ImgRgt 

Soil DOTR In-situ Bioassay Results DDTR Concvntration in Native Soil DDTR Concmtrrtion in 
Concsntration h&l lntroducd Esrthwormv Invrrtabrata Collatal Native Invrrtobrates 

bwhd bwhe) 
$4 Survival Earthvmrm K Total Elfvctc 

Bioaevayv Earthnwm Bioavvayr 

By Upper Pond (1@11/tW3) 
2DSS16 35.1 50 70 1.07 Soil Invertebrates ND (0.026) 
2DSS17 N A’*’ 100 0 
2DSS18 ND NA 70 70 
2DSSl ND 1.8 50 100 0.34 - , 
MCLK 4 NA 100 0 

? 
0 

iG 
W 

1 ND indicates not detected. Detection limit noted in parentheses. Screening detection limit was approximately 1 mg/kg. 
2 NA indicates sample was not analyzed by that method. 
3 Indicates that standing water was observed at this station during the in-situ earthworm bioassay. 
4 Indicates that bioassay was run in laboratory. 
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TABLE 9-45 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - UPPER POND 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Heptachlor epoxide 

Iarred Owl 

4,4’-DDE 

Heptachlor epoxide 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

14.4 

l.lE+3 1.5 

3.2E+O 0.0 

2.5E-2 0.0 
7.3E+4 

Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

2.OE+4 27.8 

5.3Et4 72.2 
2.5E-1 0.0 

D-01-95-10 9-282 CT0 129 
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TABLE 9-45 (Continued) 
HAZARD QUOTlENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - UPPER POND 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Ieceptor 

Xaccoon 

vlallard 

Chemicals of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

Antimony 4.5E+ 1 66.3 

Aluminum 1.2Etl 17.6 

4,4’-DDD 2.4EtO 3.6 

Barium 2.3EtO 3.4 

All others 4.7EtO 7.1 

Total Receptor HI 6.6Etl 

Pathway Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

Soil 2.OE+ 1 29.9 

Food 4.6E t 1 70.1 

Water 3.3E-3 0.0 

Chemicals of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

4,4’-DDD 1.2E+4 92.6 

4,4’-DDE 7.1Et2 5.3 

4,4’-DDT 2.5E t2 1.8 

Aluminum 1.3E+l 0.1 

Ail others 2.1Etl 0.2 

Total Receptor HI 1.3E+4 

Pathway Total HI per Pathway % Contribution of Pathway tc 
Total Receptor HI 

Soil 1.2Et3 9.1 

Food 1.2Et4 90.9 

Water 1.2E-1 0.0 

D-01-95-10 9-283 CT0 129 
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TABLE 946 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - UPPER POND 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

qeceptor Chemicals of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

Short-Tailed Shrew 4,4’-DDT 1.8Et2 47.1 

Heptachlor epoxide 1.7Et2 43.5 

4,4’-DDD 3.1Etl 8.0 

4,4’-DDE 3.7EtO 1.0 

All others 1.6E+O 0.4 

Total Receptor HI 3.8E+2 

Pathway Total HI per Pathway % Contribution of Pathway ta 
Total Receptor HI 

Soil 2.9E+2 75.0 

Food 9.4E + 1 24.6 

Water 1.4EtO 0.4 

Chemicals of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

3arred Owl 4,4’-DDT 9.OEt3 84.0 

4,4’-DDD 1.5Et3 14.3 

4,4’-DDE 1.8E+2 1.7 

Heptachlor epoxide 3.2EtO 0.0 

All others 1.6E-2 0.0 
Total Receptor HI l.lEt4 

Pathway Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

Soil 3.OEt3 27.8 

Food 7.7Et3 72.2 
Water 1.2E-1 0.0 

D-01-95-10 9-284 CT0 129 



Revision 1 
March 1997 

c TABLE 9-46 (Continued) 
HAZARD QUOTlENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - UPPER POND 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

leceptor 

Iaccoon 

Chemicals of Concern 

Antimony 

Aluminum 

4,4’-DDD 

Barium 

All others 

Total Receptor HI 

Pathway 

Total HI per COC for 
all Pathways 

4.5Etl 

l.OEtl 

1.5EtO 

l.OE+O 

3.4E+O 

6.1Etl 

Total HI per Pathway 

Soil 

Food 

Water 

Chemicals of Concern 

Jlallard 4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aluminum 

All others 

Total Receptor HI 

Pathway 

1.5E+l 

4.6E t 1 

2.1 E-3 

Total HI per COC for 
all Pathways 

7.7E+3 

3.2E+2 

1.2E+2 

1.2E+l 

1.2Etl 

8.1Et3 

Total HI per Pathway 

Soil 7.4Et2 

Food 7.4Et3 

Water 6.2E-2 

% Contribution of COC to 
Total Receptor HI 

73.6 

16.8 

2.4 

1.7 

5.5 

16 Contribution of Pathway to 
Total Receptor HI 

24.5 

75.5 

0.0 

% Contribution of COC to 
Total Receptor HI 

94.3 
4.0 

1.4 

0.1 

0.2 

26 Contribution of Pathway ta 
Total Receptor HI 

9.1 

90.9 

0.0 

D-01-95-10 9-285 CT0 129 
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TABLE 9-47 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - OBDA 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Heptachlor epoxide 

3arred Owl 

4,4’-DDD 

4,4’-DDE 

Heptachlor epoxide 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

l.lEt4 14.4 

l.lEt3 1.5 

3.2E+O 0.0 

2.5E-2 0.0 

7.3Et4 

Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

2.OE+4 27.8 

5.3Et4 72.2 

l.lE-1 0.0 

D-01-95-10 9-286 CT0 129 
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n ; TABLE 9-47 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - OBDA 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

- 

teceptor 

laccoon 

Ballard 

Chemicals of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

OCDD 9.3E + 1 58.1 

Antimony 4.5E + 1 28.1 

1,2,3,4,6,7,8-HPCDD 8.6E+O 5.3 

4,4’-DDE 6.5E+O 4.1 

All others 7.1E+O 4.4 

Total Receptor HI 1.6E+2 

Pathway Total HI per Pathway % Contribution of Pathway 
to Total Receptor HI 

Soil l.lE+2 71.2 

Food 4.6E+l 28.8 

Water 2.7E-3 0.0 

Chemicals of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

4,4’-DDE 4.4E+4 95.0 

4,4’-DDT 2.2E+3 4.8 
1,2,3,4,6,7,8-HPCDD 4.OE + 1 0.1 

OCDD 3.1Etl 0.1 

All others 2.1E+l 0.0 

Total Receptor HI 4.6E+4 

Pathway Total HI per Pathway % Contribution of Pathway 
to Total Receptor HI 

Soil 3.2E+3 7.0 

Food 4.3Et4 93.0 

Water 5.3E-2 0.0 

D-01-95-10 9-287 CT0 129 
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teceptor 

TABLE Q-48 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - OBDA 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 

ihort-Tailed Shrew 

sarred Owl 

NSB-NLON, 

Chemicals of Concern 

4,4’-DDT 

Heptachlor epoxide 

4,4’-DDD 

4,4’-DDE 

Ail others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

Chemicals of Concern 

4,4’-DDT 

4,4’-DDD 

4,4’-DDE 

Heptachlor epoxide 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

iROTON, CONNECTICUT 

Total HI per COC for % Contribution of COC to 
all Pathwavs Total ReceDtor HI 

1.8E+2 47.1 

1.7Et2 43.4 

3.1E+l 8.0 

3.7E+O 1.0 

2.OEtO 0.5 

3.8Et2 

Total HI per Pathway % Contribution of Pathway to 
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.n, TABLE 948 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - OBDA 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

leceptot Chemicals of Concern 

laccoon 
I 

IOCDD 

Antimony 

1,2,3,4,6,7,8-HPCDD 

4$-DDE 

All others 

Total Receptor HI 

Pathway 

Soil 
Food 

Water 

Chemicals of Concern 

Ballard 4,4’-DDE 

4,4’-DDT 

OCDD 
1,2,3,4,6,7,8-HPCDD 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

Total HI per COC for 
all Pathways 

% Contribution of COC to 
Total Receptor HI 

5.2E+l 49.6 

4.5E+l 42.8 

5.5EtO 5.2 

9.8E-1 0.9 

1.5EtO 1.5 . 

l.lEt2 

Total HI per Pathway % Contribution of Pathwav to 
Total Receptor HI m 

5.9Etl 56.1 

4.6E-11 43.9 

2.7E-3 0.0 

Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

6.6E+3 94.5 

3.6Et2 5.1 

.1.8E+l 0.3 
1.9EtO 0.0 

3.4EtO 0.0 

7.OEt3 

Total HI per Pathway % Contribution of Pathway ta 
Total Receptor HI 

4.9Et2 7.0 

6.5E+3 93.0 

4.OE-2 0.0 

- 
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TABLE 9-49 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - LOWER POND 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Ieceptor 

ihott-Tailed Shrew 

sarred Owl 

Chemicals of Concern 

4,4’-DDT 

4,4’-DDD 

Heptachlor epoxide 

4,4’-DDE 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

Chemicals of Concern 

4,4’-DDT 

4,4’-DDD 

4,4’-DDE 

Heptachlor epoxide 

All others 

Total Receptor HI 

Pathway 

Soil 2.OEt4 

Food 5.3Et4 

Water 7.2E+O 

Total HI per COC for 
all Pathways 

1.2E+3 

2.1Et2 

1.7Et2 

2.1Etl 

1.7E+O 

1.6E+3 

Total HI per Pathway 

1.2Et3 

4.OEt2 

2.1EtO 

Total HI per COC for 
all Pathways 

6.2Et4 

l.lEt4 

l.lEt3 

3.2EtO 

1.9E-2 

7.3E+4 

Total HI per Pathway 

% Contribution of COC to 
Total Receptor HI 

75.4 

13.0 

10.2 

1.3 

0.1 

% Contribution of Pathway to 
Total Receptor HI 

75.2 

24.7 

0.1 

% Contribution of COC to 
Total Receptor HI 

84.1 
14.4 

1.5 

0.0 

0.0 

% Contribution of Pathway to 
Total Receptor HI 

27.8 

72.2 

0.0 
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--- TABLE 9-49 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - LOWER POND 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

fl- 

leceptor 

laccoon 

Ballard 

Chemicals of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

Antimony 4.5E+l 62.0 

4,4’-DDD 1.8E+l 25.3 

Aluminum 4.3E+O 5.9 

Vanadium 1.7E+O 2.3 

All others 3.3E+O 4.5 

Total Receptor HI 7.3E+l 

Pathway Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

Soil 2.7E+ 1 36.4 

Food 4.6E t 1 63.6 

Water 3.2E-3 0.0 

Chemicals of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

4,4’-DDD 1.4Et5 91.1 

4,4’-DDT 9.8Et3 6.3 

4,4’-DDE 4.OE+3 2.6 

Aluminum 4.7EtO 0.0 

All others 1.3EtO 0.0 

Total Receptor HI 1.5E+5 

Pathway Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

Soil 9.6E+3 6.2 

Food 1.4Et5 93.8 

Water 3.7E+O 0.0 
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TABLE 9-50 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - LOWER POND 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

3arred Owl 

4,4’-DDE 

Heptachlor epoxide 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

1.8E+2 1.7 

3.2EtO 0.0 

1.5E-2 0.0 

l.lEt4 

Total HI per Pathway % Contribution of Pathway tc 
Total Receptor HI 

3.OE+3 27.8 

7.7Et3 72.2 

3.OE+O 0.0 
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- ; TABLE 9-50 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - LOWER POND 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

leceptor 

,accoon 

Ballard 

Chemicals of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

Antimony 4.5E + 1 84.6 

4,4’-DDD 5.8EtO 10.9 

4,4’-DDT 4.6E-1 0.9 

Boron 4.2E-1 0.8 

All others 1.5EtO 2.8 

Total Receptor HI 5.3E t 1 

Pathway Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

Soil 7.OEtO 13.2 

Food 4.6Etl 86.8 

Water 2.1E-3 0.0 

Chemicals of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

4,4’-DDD 4.4Et4 90.5 

4,4’-DDT 3.5Et3 7.1 

4,4’-DDE 1.2Et3 2.4 

Manganese 1.6E-1 0.0 

All others 4.8E-1 0.0 

Total Receptor HI 4.9E+4 

Pathway Total HI per Pathway % Contribution of Pathway tc 
Total Receptor HI 

Soil 3.OEt3 6.2 

Food 4.6Et4 93.8 

Water 1.5EtO 0.0 
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TABLE 9-51 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - STREAM 1 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Receptor Chemicals of Concern Total HI per COC for 
all Pathways 

Short-Tailed Shrew 4,4’-DDT 1.2Et3 

4,4’-DDD 2.1Et2 

Heptachlor epoxide 1.7Et2 

4,4’-DDE 2.1E+l 

All others 3.3EtO 

Total Receptor HI 1.6Et3 

Barred Owl 

Pathway Total HI per Pathway 

Soil 1.2Et3 

Food 4.OE+2 

Water 3.1EtO 

Chemicals of Concern Total HI per COC for 
all Pathways 

4,4’-DDT 6.2Et4 

4,4’-DDD l.lE+4 

4,4’-DDE l.lE+3 

Heptachlor epoxide 3.2EtO 

All others 4.2E-2 

Total Recedor HI 7.3Et4 

Pathway 

Soil 

Food 

Water 

Total HI per Pathway 

2.OEt4 

5.3E+4 

3.OE-1 

Ok Contribution of COC to 
Total Receptor HI 

% Contribution of Pathway to 
Total Receptor HI 

75.2 

24.6 

0.2 

% Contribution of COC to 
Total ReceDtor HI 

% Contribution of Pathway to 
Total Receptor HI 

27.8 

72.2 

0.0 

=+ 
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TABLE 9-51 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - STREAM 1 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Receptor Chemicals of Concern 

Raccoon Antimony 

Aluminum 

4,4’-DDD 

4,4’-DDT 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 
Water 

Total HI per COC for 1 % Contribution of COC to 1 
all Pathways 

4.5E+ 1 

Total Receptor HI 

72.5 

6.6E+O 10.6 

2.1EtO 3.4 

2.OEtO 3.3 

6.3EtO 10.2 

6.2E + 1 

Total HI per Pathway % Contribution of Pathway to 
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TABLE 9-52 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - STREAM 1 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Sarred Owl 

Heptachlor epoxide 
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TABLE 9-52 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - STREAM 1 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Receptor 

Haccoon 

Chemicals of Concern lotal HI per COC for % Contrlbutlon of COC to 
all Pathways Total Receptor HI 

Antimony 4.5t t 1 82.8 
Aluminum 4.5EtO 8.3 
Vanadium 1.3EtO 2.3 
4,4’-DDD 6.5E-1 I.2 
All others 2.9EtO 5.4 
Total Receptor HI 5.4Et 1 
Pathway Total HI per Pathway % Contribution of Pathway 

to Total Receptor HI 
8.2E 15.0 

4.6E + 1 
I 

85.0 
3.OE-3 0.0 I 
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TABLE 9-53 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - STREAM 2 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

lleceptor 

short-Tailed Shrew 

larred Owl 

Chemicals of Concern 

4,4’-DDT 

4,4’-DDD 

Heptachlor epoxide 

4,4’-DDE 

All others 

Total Recedor HI 

Pathway 

Soil 

Food 

Water 

Chemicals of Concern 

4,4’-DDT 

4,4’-DDD 

4,4’-DDE 

Heptachlor epoxide 

All others 

Total Receptor HI 

Pathway 

Soil 2.OE+4 

Food 5.3E+4 

Water 4.7EtO 

Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

I 

75.5 l.?Et3 

2.1Et2 

1.7Et2 

2.lEtl 

1.6EtO 

1.6Et3 

13.0 

10.2 

1.3 

0.1 

Total HI per Pathway 
I 

% Contribution of Pathway 
to Total Receptor HI 

75.2 

24.7 

0.1 

1.2Et3 

4.OEt2 

1.8E+O 

Total HI per COC for 
all Pathways 

6.2E t4 

l.lE+4 

l.lEt3 

3.2EtO 

1.9E-2 

7.3Et4 

Total HI per Pathway 

Ok Contribution of COC to 
Total Receptor HI 

84.1 

14.4 

1.5 

0.0 

0.0 

oh Contribution of Pathway 
to Total Receptor HI 

27.8 

72.2 

0.0 
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TABLE 9-53 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - STREAM 2 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

?eceptor 

qaccoon 

Chemicals of Concern 

Antimony 

Vanadium 

4,4’-DDD 

Lead 

All others 

Total Receptor HI 

Pathway 

Total HI per COC for 
all Pathways 

4.5E+l 

3.6EtO 

2.8EtO 

1.5EtO 

2.5EtO 

I 5.5Et 1 

Soil 9.2EtO 

Food 4.6Etl 

Water 2.4E-3 

O-6 Contribution of COC to 
Total Receptor HI 

81.3 

6.5 

5.1 

2.6 

4.5 

% Contribution of Pathway 
to Total Receptor HI 

16.6 

83.4 

0.0 
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TABLE 9-54 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - STREAM 2 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

““““’ 

short-Tailed Shrew 

Heptachlor epoxide 

4,4’-DDD 

4,4’-DDE 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

Chemicals of Concern 

3arred Owl 

Heptachlor epoxide 

I Pathway 

Soil 3.OEt3 

Food 7.7Et3 

Water 2.lEtO 

Total HI per COC for % Contribution of COC to 
all Pathwavs Total ReCeDtOr HI 

1.8E+2 

1.7Et2 

3.lEtl 

3.7EtO 

1.6EtO 

3.8Et2 

Total HI per Pathway 

2.9Et2 

9.4Et 1 

1.6EtO 

Total HI per COC for 
all Pathways 

9.OEt3 

1.5Et3 

1.8Et2 

3.2EtO 

1.9E-2 

l.lEt4 

Total HI per Pathway 

47.1 

43.4 

8.0 

1.0 

0.4 

% Contribution of Pathway 
to Total Receptor HI 

75.0 

24.6 

0.4 

% Contribution of COC to 
Total Receptor HI 

84.0 
14.3 

1.7 

0.0 

0.0 

% Contribution of Pathway 
to Total Receptor HI - 

27.8 

72.2 

0.0 
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TABLE 9-54 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - STREAM 2 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTlCUT 

teceptor Chemicals of Concern 

Iaccoon Antimony 

Vanadium 

4,4’-DDD 

Boron 

All others 

Total Receptor HI 

Pathway 

Total HI per COC for 
all Pathwavs 

4.5E t 1 

2.OE t0 

8.6E-1 

4.3E-1 

1.5EtO 

5.OEt 1 

Total HI per Pathway 

Soil .3.6E t 0 

Food 4.6E t 1 

Water 2.OE-3 

- 

% Contribution of COC to 
Total Receptor HI 

90.4 

4.1 

1.7 

0.9 

2.9 

% Contribution of Pathway 
to Total Receptor HI 

7.2 

92.8 

0.0 
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TABLE 9-55 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - STREAM 3 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

qeceptor Chemicals of Concern 

short-Tailed Shrew 4,4’-DDT 

4,4’-DDD 

Heptachlor epoxide 

4,4’-DDE 

All others 

Total ReceDtor HI 

I Pathway 

3arred Owl 4,4’-DDT 

4,4’-DDD 

4,4’-DDE 

Heptachlor epoxide 

Total HI per COC for 
all Pathwavs 

1.2Et3 

2.lEt2 

1.7Et2 

2.lEtl 

2.7EtO 

1.6Et3 

% Contribution of COC to 
Total Receptor HI 

75.4 

12.9 

10.2 

1.3 

0.2 

Total HI per Pathway 
l- 

% Contribution of Pathway to 
Total Receptor HI 

75.2 

24.6 

0.2 

1.2E+3 

4.OEt2 

2.5EtO 

Total HI per COC for 
all Pathways 

6.2E+4 

l.lEt4 

l.lEt3 

3.2EtO 

2.6E-2 

7.3Et4 

Total HI per Pathway 

% Contribution of COC to 
Total Receptor HI 

84.1 

14.4 

1.5 

0.0 

0.0 

% Contribution of Pathway to 
Total Receptor HI 

27.8 

72.2 

0.0 

2.OEt4 

5.3E t4 

1.2E-1 
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TABLE 9-55 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - STREAM 3 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Receptor 

Raccoon 

Chemicals of Concern Total HI per COC for O4, Contribution of COC to 
all Pathways Total Receptor HI 

Antimony 4.5Etl 81 .O 

Aluminum 6.lEtO 11.0 

Vanadium l.lEtO 2.0 

Cobalt 7.5E-1 1.3 

iAll others 2.6EtO 4.7 

Total Receptor HI 5.6E t 1 

Pathway Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

Soil 9.4EtO 16.9 

Food 4.6E t 1 83.1 

Water 2.9E-3 0.0 
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TABLE 9-56 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - STREAM 3 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

eptachlor epoxide 

wed Owl 

4,4’-DDE 

Heptachlor epoxide 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

1.8Et2 1.7 

3.2EtO 0.0‘ 

2.lE-2 0.0 

l.lEt4 

Total HI per Pathway % Contribution of Pathway 
to Total Receptor HI 

3.OE+3 27.8 

7.7Et3 72.2 

8.8E-2 0.0 
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TABLE 9-56 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - STREAM 3 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

qeceptor 

Iaccoon 

Aluminum 

Total Receptor HI 

Soil 

Food 

Water 

Total HI per COC for % Contribution of COC to Total 
all Pathways Receptor HI 

4.5E t 1 95.0 

5.4E-1 1.2 

4.9E-1 1.0 

4.2E-1 0.9 

9.OE-1 1.9 
4.7E t 1 

Total HI per Pathway % Contribution of Pathway to Total 
Receptor HI 

1.2EtO 2.5 

4.6E t 1 97.5 

2.3E-3 0.0 

m== F 
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TABLE 9-57 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - STREAM 4 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

3eceptor IChemicals of Concern 

;“““““*““” 
Heptachlor epoxide 

4,4’-DDE 

All others 

Total ReceDtor HI 

Chemicals of Concern 

3arred Owl 4,4’-DDT 

4,4’-DDD 

4,4’-DDE 

Heptachlor epoxide 

All others 

Total Receptor HI 

Pathway 

1.2Et3 

4.OE+2 

2.1E+O 

Total HI per COC for 
all Pathways 

6.2E t4 

l.lE+4 

l.lE+3 

3.2EtO 

2.OE-2 

7.3Et4 

Total HI per Pathway 

% Contribution of COC to 
Total Receptor HI 

84.1 

14.4 

1.5 

0.0 

0.0 

K Contribution of Pathway to 
Total ReceDtor HI 

Soil 2.OE+4 27.8 

Food 5.3E+4 72.2 

Water 3.6E-1 0.0 

Total HI per COC for 
all Pathways 

1.2E+3 
2.1E+2 

1.7E+2 

2.1E+l 

2.3E+O 

1.6E+3 

Total HI per Pathway 

% Contribution of COC to 
Total Receptor HI 

75.5 

12.9 

10.2 

1.3 

0.1 

26 Contribution of Pathway to 
Total ReceDtor HI 

75.2 

24.6 

0.1 
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TABLE 9-57 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS - STREAM 4 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Receptor Chemicals of Concern 

Raccoon Antimony 

4,4’-DDD 

Aluminum 

Vanadium 

All others 

Total Receptor HI 

Pathway 

Total HI per COC for 
all Pathways 

4.5E t 1 

2.6EtO 

1.8EtO 

8.5E-1 

3.OE+O 

5.3E t 1 

Total HI per Pathway 

Soil .7.OEtO 

Food 4.6E t 1 

Water 2.8E-3 

% Contribution of COC to 
Total ReceDtor HI 

84.6 

4.9 

3.3 

1.6 

5.6 

% Contribution of Pathway 
to Total Receptor HI 

13.2 

86.8 

0.0 
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TABLE 9-58 

HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - STREAM 4 

SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

qeceptor Chemicals of Concern 

3horbTailed Shrew 4,4’-DDT 

Heptachlor epoxide 

4,4’-DDD 

4,4’-DDE 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

Chemicals of Concern 

3arred Owl 4,4’-DDT 

4,4’-DDD 

4,4’-DDE 

Heptachlor epoxide 

All others 

Total Receptor HI 

Total HI per COC for 
all Pathways 

1.8Et2 

1.7Et2 

3.1Etl 

3.7EtO 

1.9EtO 

3.8Et2 

Total HI per Pathway 

2.9E +2 

9.4E t 1 

1.7EtO 

Total HI per COC for 
all Pathways 

9.OEt3 

1.5E+3 

1.8Et2 

3.2EtO 

1.5E-2 

l.lEt4 

Total HI per Pathway 

3.OEt3 

7.7E+3 

1.6E-1 

% Contribution of COC 
Total Receptor HI 

47.1 

43.4 

8.0 

1.0 

0.5 

?4 Contribution of Pathwa 
Total Receptor HI 

75.0 

24.6 

0.4 

% Contribution of COC 
Total Receptor HI 

84.0 

14.3 

1.7 

0.0 

0.0 

% Contribution of Pathwa 
Total Receptor HI 

27.8 

72.2 

0.0 
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TABLE 9-513 (Continued) 
HAZARD QUOTIENTS FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS - STREAM 4 
SITE 3 - AREA A DOWNSTREAM WATERCOURSES AND OBDA 
NSB-NLON, GROTON, CONNECTICUT 

Receptor 

Raccoon 

lChemicals of Concern 

‘Antimony 

Alunimum 

~4,4-‘DDD 

ivanadium 

All others 

,Total Receptor HI 

Pathway 

~Soil 

IFood 

I Water 

Total HI per COC for’ 
all Pathways 

4.5Etl 

1.5EtO 

1.2EtO 

6.7E-1 

2.2EtO 

5.lEtl 

Total HI per Pathway 

4.4EtO 8.7 

4.6Etl 91.3 

2.2E3 0.0 

% Contribution of COC to 
Total Receptor HI 

89.0 

3.0 

2.3 

1.3 

4.4 

% Contribution of Pathway to 
Total Receptor HI 

f=-. 
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10.0 RUBBLE FILL AREA AT BUNKER A86 - SITE 4 

This section provides a site-specific summary of various aspects of the Rubble Fill Area at Bunker A86 

investigation. Section 10.1 provides a brief site description. The sampling and analysis program is 

summarized in Section 10.2. Section 10.3 discusses site physical features. The nature and extent of 

contamination is discussed Section 10.4. Contaminant fate and transport is summarized in Section 10.5. 

Section 10.6 provides the baseline human health risk assessment and Section 10.7 provides the ecological 

risk assessment. Section 10.8 includes a comparison of site data to Connecticut Standards, and 

Section 10.9 provides a summary and conclusions. 

10.1 SITE DESCRIPTION 

Bunker A86 is located on a dirt road off Wahoo Avenue in the north central section of NSB-NLON. The 

Rubble Fill Area is located south of the Area A Landfill, near the landfill’s west end. General site features 

are shown on Figure 10-l. The location of the site is shown on Drawing 1 (Volume Ill). The Rubble Fill 

Area, which constitutes Site 4, is located north of the dirt road and west of the bunker. The size of the site 

is approximately 25 feet in width by 60 feet in length. The site is on a wooded hillside that slopes to the 

north-nonheast at a grade of approximately 40 percent. The IAS report indicated that discarded 

construction materials including concrete, asphalt, an electric motor, tar buckets, wood, and gravel were 

present at the site. As concluded in the IAS report, material had not been disposed of at the site for more 

than 10 years prior to the date of the IAS (NEESA, 1982). 

Atlantic personnel inspected the site on October 20, 1988 and noted that the majority of the material present 

at that time was construction debris (wood and concrete). Chemical containers found at the base of the 

fill during this inspection included an empty 5-gallon container of monothanolanine (labeled as a corrosive), 

an empty 5gallon container of thorite (labeled as non-shrinking compound for patching concrete) and a 

55-gallon drum of lube oil that was approximately 10 percent full. A parking lot is planned for the area south 

of Bunker A86. Construction will include terracing and grading south of the bunker, but is not expected to 

disturb the site. 

10.2 SITE INVESTIGATIONS 

r-. Section 2.2 included a detailed discussion of the general sampling procedures and analytical methods 

employed during the Phase II RI at NSB-NLON. Sample locations (both Phase I and Phase II Rls) are 
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depicted on Figure 10-2. The remainder of this section summarizes the scope of both the Phase I and 

Phase II Rls. 

10.2.1 Phase I RI 

During the Phase I RI, fiie shallow soil samples were collected from the Rubble Fill Area to screen for 

potential releases from discarded construction materials and a drum partially filled with an oily liquid. 

Samples were collected from depths of 0 to 6 inches and 12 to 18 inches at each of two locations. A fiih 

sample (4SSSC), which was a composite of the two 0- to g-inch samples, was also obtained. Sample 

locations are illustrated on Figure 10-2. Table 1 O-l provides a sample-specific summary of the sampling and 

analysis program for the Phase I RI. 

10.2.2 Phase II RI 

Four shallow wells and one deep well were installed north and east of the Rubble Fill Area during the 

Phase II RI. Two rounds of groundwater samples were collected; samples were collected from each of the 

five wells during each sampling round. Six additional soil samples were collected from four of the 

monitoring well borings and two test borings. Three of the samples were taken at a depth interval of 0 to 

2 feet and three were collected from deeper intervals. Seven surface soil samples (0- to g-inch depth) plus 

one field duplicate were also collected. Most of the Phase II soil samples were collected outside the 

perimeter of the site (to the north and east). Two surface water samples (plus one field duplicate) and three 

sediment samples were also collected. These samples were collected at upslope (4SW/SDl) and 

downslope (4SW/SD2) locations from a ditch that discharges to a larger swale. Surface water is present 

in the ditch and swale during, or immediately following, a precipitation event. Two rounds of sediment 

sampling were conducted at the downslope location. Sample locations are shown on Figure 10-2. 

Table 10-2 presents a sample-specific summary of the sampling and analysis program for the Phase II RI. 

10.3 PHYSICAL CHARACTERISTICS 

This section presents a summary of site physical characteristics for the Rubble Fill Area at Bunker A86 site 

based on information generated during the Phase I and Phase II Rls. Topography and surface features, 

surface water, soils, geology, and hydrogeology are discussed in the subsections that follow. 
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10.3.1 Topography and Surface Features 

Figure 10-l shows the topography and surface features of the Rubble Fill Area. The ground surface has an 

approximate 40 percent slope from the central bedrock high to the north-northeast toward the Area A 

Wetland, according to the contours on Figure 1 O-l. Within the site boundaries, the ground elevation ranges 

between 120 and 135 feet msl. Bedrock is exposed upslope of the site. 

10.3.2 -Surface Water Features 

Surface drainage from the Rubble Fill Area follows topography, flowing north-nottheast toward the Area A 

landfill and Area A Wetland. Some of the runoff from the site collects in a small drainage ditch just west 

of the fill area that discharges to a larger swale. Surface water flows in the ditch and swale only during, and 

immediately after precipitation events. The remaining surface water runoff continues overland toward the 

Area A landfill and Area A Wetland. 

10.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the Rubble Fill Area as the Hoilis-Charlton-Rock 

complex. This soil is defined as stones and boulders intermingled with a dark, fine, sandy loam. Bedrock 

outcrops are prevalent. 

10.3.4 GeOlOQy 

The Rubble Fill Area is located on the northern flank of the central bedrock high that slopes downward 

toward the Area A landfill and the Area A Wetland. Wiihin the boundary of the Rubble Fill Area, the depth 

to bedrock was measured at 12 feet (boring 4TBl). Silty sand, gravel, and flyash were identified during 

completion of the boring. Outside the Rubble Fill Area, the depth to bedrock ranges from 2.5 feet at well 

4MWlS to 8.5 feet at well 4MW4D. The overburden consists of silty sand with traces of gravel (till). The 

bedrock surface elevation decreases toward the northeast, but the overburden thickness is locally irregular. 

Bedrock encountered in the 4MW4D boring consists of gneiss and granite, which has been identified as the 

Mamacoke Formation. The bedrock surface across the Rubble Fill Area is depicted on Drawing Number 4 

and geologic conditions are shown on cross-sections E-E’ and G-G’ on Drawings 19 and 20, respectively 

(Volume Ill). 

D-01-95-10 1 o-3 CT0 129 



Revision 1 
March 1997 

10.3.5 HydrOQeOlOQy 

* 

Groundwater was encountered in both the overburden and bedrock underlying the Rubble Fill Area. Due 

to the shallow depth to bedrock, the saturated thickness of the overburden is generally less than 5 feet, and 

at well 4MWl S, the water table is below the bedrock surface. Figure 103 shows groundwater contours for 

the Rubble Fill Area. Groundwater flows to the north-northeast following topography/bedrock surface slope 

toward the Area A Landfill and Area A Wetland. Well 4MWlS is screened in the bedrock. Wells 4MW2.S 

4MW3S and 4MW4S are screened partially in the overburden and mostly in the bedrock. 

The map was generated using a combination of the shallow bedrock and hydride overburden/bedrock wells, 

as the water table is located near the overburden/bedrock interface and these are the only data points 

available for the site. Groundwater flow directions in both the overburden and bedrock are expected to be 

similar to the flow direction indicated on Figure 103. A slug test was performed at well 4MW2S during the 

Phase II RI. The estimated hydraulic conductivity was 3.4 feet/day (1.2E-3 cm/set). This well is screened 

in both the overburden and bedrock, thus the K value from the slug test is an aggregate K that is reflective 

of the combined water yielding capabilities of both units at this location. 

Although the groundwater elevations at the 4MW4 well cluster apparently indicate a downward gradient 

between the shallow bedrock and deeper bedrock, an upward gradient actually exists. Accurate 

measurements of the water level in well 4MW4D could not be obtained during the Phase II RI in either March 

or August 1994 because of artesian conditions. Well 4MW4D is screened in the deeper bedrock, and the 

depth to water recorded from the reference elevation was 0.0 feet in both the March and August 1994 

Phase II RI water level measurement rounds since the well was flowing at the time of the measurements. 

Additional measurements were taken during November 1995 using an extension pipe on the flowing wells, 

and the resulting water levels obtained indicated that an upward gradient exists between the overburden and 

bedrock at this location. 

Based on the August 1994 Phase II RI round of water level measurements, the hydraulic gradient across the 

site is approximately 0.21. Since no site-specific hydraulic conductivity values for the overburden or bedrock 

are available, groundwater flow velocity estimates were not generated for the Rubble Fill Area. 

10.3.6 ECOlOQiCal Habitat 

As described in Section 10.1, the Rubble Fill Area is relatively small (25 feet wide and 60 feet long) and is 

located on a wooded hillside. The hillside slopes to the north-northeast at a grade of approximately 

40 percent. The area surrounding the Rubble Fill Area is relatively well canopied and can be classified as 
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upland deciduous forest. The dominant species include red/black oak, black birch, red maple, mockernut 

hickory, sassafras, mountain laurel, and witch hazel (Atlantic, 1992). The Rubble Fill Area itself contains 

construction debris (wood and concrete) and features little cover (e.g., some small shrubs and grasses), 

providing limited shelter for terrestrial receptors. 

10.4 NATURE AND EXTENT OF CONTAMINATION 

This section contains a summary of the nature and extent of contamination at the Rubble Fill Area. The 

chemical analytical results from both the Phase I (1990) and the Phase II (1994) Rls are summarized in this 

section. The complete analytical data base is contained in Appendix D.6, including all engineering 

parameters. 

10.4.1 soil 

Positive analytical results for all soil samples are presented in Tables 10-3 and 10-4. Analytical results are 

summarized in Table 10-5. 

A wide variety of volatile organic compounds were detected in the soil samples. The surface soil sample 

from location 4SSl0, which is just outside the northeast perimeter of the Rubble Fill Area, contained the 

greatest variety of volatile organics. However, the concentrations were generally low (less than 13 pg/kg 

for individual compounds). Higher concentrations detected include 2-butanone (70 pg/kg) in sample 4SS9, 

acetone (610 pg/kg) in sample 4SS8, chloromethane (22 pg/kg) in sample 4SS9, and methylene chloride 

(110 pg/kg) in sample 4MW4S. The only volatile compound detected in the subsurface soil was 2-butanone 

(18 pg/kg) in boring 4TBl (4 to 6 feet). 

A number of semivolatile organic compounds were also detected in the soil samples. The most prevalent 

chemicals were the PAHs. Phthalate esters and other miscellaneous compounds (benzoic acid, carbatole, 

dibenzofuran, and 3,3’-dichlorobenzidine) were detected much less frequently and at lower concentrations. 

Concentrations of individual PAHs ranged from 23 pg/kg to 43,000 pg/kg. Sample 4SS7, followed by 

samples 4SS9 and 4SS5, contained the greatest total concentration of PAHs. Sample 4SS7 was collected 

just outside the eastern perimeter of the Rubble Fill Area, sample 4SS9 is located just inside the north-central 

perimeter, and sample 4SS5 was collected north-east of the site. Sample 4SS7 (0 to 6 inches) contained 

noncarcinogenic PAHs at a total concentration of 105,400 pg/kg, and potentially carcinogenic PAHs at a 

total concentration 91,500 pg/kg. The other samples had concentrations of noncarcinogenic PAHs ranging 

from 1,130 pg/kg to 108,610 pg/kg, and concentrations of potentially carcinogenic PAHs ranging from 
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1,080 pg/kg to 82,900 pg/kg. No PAHs were detected in the 0- to-2 foot sample from boring 4TB2. The 

concentrations of noncarcinogenic and carcinogenic PAHs in soil samples are presented in Figure 10-4. 

These results may indicate the disposal of oily materials in the Rubble Fill Area. 

Several pesticides were also detected in the soil samples. 4,4’-DDT was detected at a maximum 

concentration of 380 pg/kg (in 9 of 11 surface soil samples) and 4,4’-DDE was detected at a maximum 

concentration of 95 pg/kg (also in 9 of 11 surface soil samples). The two highest concentrations of each 

of these compounds were found in samples 4SS7 and 4SS5. Delta-BHC and methoxychlor were detected 

in the on-site composite surface soil sample (4SS3C) at concentrations of 42 and 370 pg/kg, respectively. 

A number of additional pesticides were detected at concentrations less than 20 pg/kg in from one to five 

of the 14 surface and subsurface soil samples. 4,4’-DDE, 4,4’-DDT, and endosulfan II (detected in sample 

4TBl) were the only pesticides detected in the subsurface soil samples. 

Several metals (aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, copper, iron, lead, 

manganese, mercury, nickel, selenium, sodium, vanadium, and zinc) were found in at least one sample at 

concentrations that exceeded the NSB-NLON background concentrations. Arsenic was detected at the 

highest concentrations relative to background. The concentrations of arsenic detected in soil samples are 

presented in Figure 10-4. The greatest concentrations of most metals were found in the surface (less than 

2 feet deep) soil samples, although calcium, copper, lead, and sodium are exceptions to this generalization. 

The maximum concentrations of 9 of 22 metals were found in samples 4SS4 and 4SS5, which are located 

northeast of the Rubble Fill Area. 

TCLP results indicated that none of the soil samples contained leachable metals or organics at 

concentrations exceeding either Federal toxicity characteristic regulatory levels or Connecticut remediation 

standards. A comparison of TCLP results to regulatory criteria is presented in Table 10-4. 

10.4.2 Groundwater 

Positive analytical results for all groundwater samples are presented in Table 10-6. The analytical results 

for the first sampling round are summarized in Table 10-7, and the second round is summarized in 

Table 1 O-8. 

Four volatile organic compounds (4-methyl-2-pentanone, xylenes, bromodichloromethane, and chloroform) 

were detected in the shallow groundwater samples during Round 1 of Phase II RI. Only chloroform was 

detected in the sample from the deep well (4MW4D-2). All of the measured concentrations were less than 
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f-. 10 pg/L. Shallow well (4MWl S) located southeast of the site and closest to Bunker A86 itself contained the 

maximum concentrations of each of the volatiles (excluding xylenes) detected during Round 1 of the 

Phase II RI. 

During Round 2 of the Phase II RI, some different volatile organics were detected (l,l,l-trichloroethane - 

2 pg/L, methylene chloride - 4 pg/L and 8 pg/L, and carbon disulfide - 2 pg/L). The concentrations of 

bromodichloromethane and chloroform were similar to those repotted during Round 1, while 4-methyl-2- 

pentanone and xylenes were not detected. 

No semivolatile organic compounds were detected in the groundwater samples during Round 1 of the 

Phase II RI. During Round 2, bis(2-ethylhexyl)phthalate was detected in two wells at concentrations of 2 and 

11 pg/L, and benzoic acid was detected in two wells at concentrations less than 1 PgjL. Heptachlor was 

detected in one of the shallow groundwater samples (4MW2S) at a concentration of 0.53 pg/L during 

Round 1. No pesticides were detected during Round 2. 

f==. 

A number of metals were detected in the groundwater samples as well. The maximum concentrations of 

individual metals were scattered between different wells during Round 1 of the Phase II RI, while most 

maxima (10 of 16) were found in sample 4GWlS (unfiltered) during Round 2. The results for the two 

sampling rounds were fairly similar, with some metals higher in Round 1 and others higher in Round 2, 

although several additional metals were detected in Round 2 (antimony, boron, cadmium, chromium, lead, 

thallium, and vanadium). Metals concentrations detected in deep well 4MW4D were generally higher than 

respective concentrations detected in shallow well 4MW4S during both sampling rounds. 

10.4.3 Surface Water 

Positive analytical results for surface water samples are provided in Table 10-9. The analytical results are 

summarized in Table 10-10. The surface water results are reflective of flow in the site ditch and swale only 

during and immediately following a precipitation event. The site ditch and swale are dry at all other times. 

The upslope sample (4SWl) contained lower concentrations of every detected, metal than the downslope 

sample, but the upslope sample was also found to contain bis(2-ethylhexyl)phthalate (1 pg/L). No other 

organic compounds were detected in the surface water samples. The site does not appear to have had a 

notable adverse effect on surface water quality, in light of these analytical results and intermittent flow 

conditions. 
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10.4.4 Sediment 

Positive analytical results for sediment samples are provided in Table 10-l 1. Table IO-12 contains a 

summary of the analytical results for the sediment samples. 

The downstream sample collected during Round 1 of the Phase II RI, (4SD2) contained a variety of volatile 

organic compounds, but only two detections (methylene chloride and trichloroethene) were observed 

Round 2. Various classes of volatiles were detected, including ketones, monocyclic aromatics, halogenated 

aliphatics, as well as a few unclassified compounds. The concentrations were all below 20 pg/kg, except 

for 2-butanone (C,, = 45 pg/kg) and 4-methyl-2-pentanone (C,, = 36 pg/kg). Many of these 

compounds were also detected at similar concentrations (i.e., below IO pg/kg) in the surface soil samples 

collected within and around the fill area boundaries. The upstream sample (4SD1) collected during Round 1 

contained chloromethane (7 pg/kg), 2-butanone (16 pg/kg), tetrachloroethene (2 pg/kg), and toluene 

(1 /a/kg). 

The sediment samples also contained a variety of semivolatile organic compounds such as phthalate esters 

and PAHs, as well as several other miscellaneous compounds (2-methylphenol, 3,3’dichlorobenzidine, 

carbazole, and dibenzofuran). The concentrations generally decreased from the upstream location to the 

downstream location based on results from Round 1 of the Phase II RI. However, the Round 2 sample 

collected from the downstream location contained high concentrations of several phthalate esters 

Gtl, = 820,000 pg/kg), butyl benzyl phthalate) and PAHs (C,, = 380,000 pg/kg, naphthalene). Most 

of these compounds were also detected in the surface soil samples. Several pesticides (including 4,4’-DDT, 

endosulfan sulfate, endrin, endrin aldehyde, endrin ketone, and gamma-chlordane) ,were sporadically 

detected at concentrations ranging from 2.4 pg/kg to 28 pg/kg (4,4’-DDT) in both upstream and 

downstream samples. 

Concentrations of all metals except magnesium decreased slightly from upstream to downstream locations. 

Concentrations of all metals for the downstream location also decreased from Round 1 to Round 2. 

10.5 CONTAMINANT FATE AND TRANSPORT 

At the Rubble Fill Area, runoff appears to be affecting sediments in the local drainageways. PAHs and 

phthalate esters were detected in the shallow subsurface soil samples (those less than 2 feet deep) and in 

the sediment samples collected downstream of the site. These compounds are those that are most likely 

to indicate contaminant transport from the site. PAHs and phthalates are typically fairly insoluble and are 
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transported primarily via erosion of soil particles by surface water runoff, with subsequent bulk movement 

of the soil particles downstream. 

The presence of several volatile organics in the soil, groundwater, and sediment at the site are also indicative 

of a potential source area (the Rubble Fill Area) and transport (to groundwater and to sediment/surface 

water via groundwater discharge). The concentrations are typically low, and the soil and sediment samples 

contain very similar types of chemicals and concentrations. The volatile organics detected (ketones, 

monocyclic aromatics, and halogenated aliphatics) are typically not persistent compounds, and are 

considered to be fairly soluble in comparison to the PAHs and phthalate esters. Therefore, transport of 

these compounds via runoff is a less likely scenario than movement to the water table and discharge to 

water bodies. However, based on the absence of any significant groundwater contamination, this is not 

considered an important migration pathway. 

Low concentrations of pesticides were also detected in the surface soil samples on site, and similar low 

concentrations were detected in the sediment samples. These pesticides, however, may be the result of 

past pesticide applications at NSB-NLON. 

--. -’ 
The concentrations of metals in the surface water also indicate potential contaminant transport. The data 

appear to indicate that metals concentrations increase downstream of the site, although, as stated earlier, 

all concentrations remain below drinking water standards (i.e., MCLs). 

10.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section contains a summary of the baseline human health risk assessment performed for the Rubble 

Fill Area. Selection of Chemicals of Concern (COCs) is presented in Section 10.6.1, and potential receptors 

and exposure scenarios are discussed in Section 10.6.2. Section 10.6.3 contains the results of the human 

health risk assessment. 

10.6.1 Data Evaluation 

COCs were selected using the risk-based COC screening criieria outlined in Section 3.3.1. Groundwater 

criteria were used for both groundwater and surface water, and the residential soil criteria were used for both 

the soil and sediment matrices. All data collected during the Phase I and II Rls, except data from the 

surface soil composite sample (4SS3C) collected during the Phase I RI, were used to select COCs for site 

media. COC summary screening tables for all media are contained in Appendix F.9. 
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The following analytes were selected as COCs for surface and subsurface soil: 

0’ PAHs (benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 

dibenz(a,h)anthracene, and indeno(l,2,3-cd)pyrene). 

0 Metals (antimony, arsenic, beryllium, manganese, and vanadium). 

Maximum detections in soil were also compared to USEPA SSLs for migration to groundwater, as 

summarized in the COC screening tables (Appendix F.9). Maximums of several chemicals (chloromethane, 

methylene chloride, trans-1,3dichloropropene, 1 ,I ,2,2-tetrachloroethane, 3,3dichlorobenzidine, 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, carbazole, chrysene, 

dieldrin, arsenic, barium, and chromium) in the site soil samples exceeded the SSLs, indicating the potential 

for these chemicals to migrate to groundwater and potentially impact water quality. 

All groundwater data from shallow and deep wells collected under both RI investigations were used to 

identify COCs for this medium. However, groundwater at the site is not expected to be used as a potable 

water supply, and contact with groundwater from deep wells during construction activities is highly unlikely. 

The following COCs were retained for groundwater: 

0 Halogenated aliphatics (chloroform, bromodichloromethane, methylene chloride). 

0 Bis(2-ethylhexyl)phthalate. 

0 Heptachlor. 

0 Metals (antimony, cadmium, lead, and thallium). 

Antimony, which was not detected in the unfiltered groundwater samples, is considered a COC for the 

filtered matrix only. Maximum detections of methylene chloride, bis(2-ethyihexyl)phthalate, heptachlor, 

cadmium, lead, and antimony exceeded Federal/Connecticut MCLs. 

Arsenic and lead were selected as COCs for surface water. Maximum detections of these analytes exceeded 

the risk-based COC screening values for tap water ingestion. However, only arsenic was reported at a 

maximum concentration in excess of Federal ambient water quality criteria. 
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Sediment COCs included compounds similar to those selected for soil. Residential soil screening values 

were used to identify sediment COCs, and the following chemicals were retained: 

0 PAHs (benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene, 

indeno(l,2,3-cd)pyrene, and naphthalene). 

0 Bis(2-ethylhexyl)phthalate. 

0 Metals (arsenic, beryllium, and manganese). 

Because of a lack of published dose-response parameters, several organic chemicals 

(cis,l,3-dichloropropene, acenaphthylene, benzo(g,h,i)perylene, phenanthrene, 2-methylnaphthalene, endrin 

aldehyde, endrin ketone, and endosulfan sulfate) and some inorganic essential human nutrients (calcium, 

magnesium, potassium, and sodium) detected in the site media were not identified as COCs and 

quantitatively evaluated. In addition, USEPA Region I does not advocate a quantitative evaluation of 

exposure to aluminum and iron because the only available toxicity criteria for these chemicals are provisional 

reference does based on allowable daily intakes rather than adverse effect levels. Exposure to these 

compounds is addressed in the general uncertainty section of the baseline human health risk assessment, 

Section 3.3.5. 

UCL determinations were made for surface soil and “all soil” (soil from depths of 0 to 10 feet) categories. 

These concentrations were used as exposure concentrations unless the distribution of the data set was 

determined to be undefined. In this instance, average (CTE) and maximum (RME) detections were used. 

For the other sampled media, exposure concentrations used to assess risks were defined as the average 

and maximum concentrations. COCs for all media, as well as their estimated exposure concentrations, are 

presented in Table 10-13. 

10.6.2 Exposure Assessment 

Two potential receptors, construction workers and older child trespassers, were identified for exposure to 

the various media at the Rubble Fill Area. There are no full-time employees at this site, and the site is 

currently used only for storage of construction materials. 

It is conceivable that construction workers could come into contact with “all soil” (soil from depths of 0 to 

10 feet) and/or shallow groundwater. These exposures are considered to occur between 80 (CTE) and 120 

(RME) days/year over a 1 year period. During this work, these adults could accidentally ingest soil, 

,-. experience dermal exposure, and dermally contact shallow groundwater. 
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Older child trespassers (ages 6 to 16) were also considered for this site. These are adolescents who may 

live at the base or surrounding communities and trespass on the site. This receptor group could be 

exposed to surface soil (i.e., there would be no groundbreaking activities), surface water, and sediment 

primarily via incidental ingestion and dermal contact. Trespassers are assumed to be exposed 52 (CTE) to 

120 (RME) days/year for 3 (CTE) to 10 (RME) years. The specific exposure parameters for the RME and 

CTE receptors were identified in Section 3.3.3. 

The identified potential receptors could also be exposed to chemicals in soil via inhalation of fugitive dust 

and volatile emissions. This exposure pathway is evaluated qualitatively by a comparison of maximum soil 

concentrations to USEPA SSLs for transfers from soil to air. The comparison is provided in the site-specific 

COC summary screening tables in Appendix F.9. Maximum detections for all soil chemicals were below the 

inhalation SSLs, indicating that the inhalation pathway is not expected to result in a significant exposure. 

Consequently, the exposure route was eliminated from further quantitative risk evaluation at the Rubble Fill 

Area. 

10.6.3 Risk Characterization 

This section summarizes the quantitative risk assessment for the Rubble Fill Area. Total noncarcinogenic 

and carcinogenic risks for each exposure route, as well as the cumulative risks for the RME and CTE, are 

presented in Table 1 O-l 4 for the older child trespasser and the construction worker. Appendix F.3 contains 

all sample calculations. Chemical-specific risks are provided in Appendix F.9. 

10.6.3.1 Noncarcinogenic Risks 

The cumulative Hazard Index (HI) for the construction worker for the RME is 1.8. All other cumulative HIS 

for the trespasser and the construction worker were less than unity, indicating that exposure to chemicals 

detected in the site media is not expected to produce adverse health effects for these receptors under the 

defined exposure conditions. 

Noncarcinogenic hazards for the RME construction worker are primarily attributed to ingestion arsenic in 

soil (51%) and dermal contact with cadmium in groundwater (32%). Thallium in soil (12%) is an additional 

noncarcinogen of interest. To identify whether toxic effects are likely under the RME scenario, a discussion 

of target organ effects is necessary for those chemicals contributing significantly to the cumulative risks. 

Although the cumulative HI for this scenario slightly exceeded unity, all chemical-specific Hazard Quotients 

(HQs) are less than unity. Individual HQs are not truly cumulative unless similar target organs or 

mechanisms of action are observed for each chemical. As mentioned previously, the main contributors to 
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the cumulative noncarcinogenic risks are arsenic, cadmium, and thallium. Toxicological studies indicate that 

the primary target organs for exposure to these chemicals are as follows (the total RME HQ for each 

chemical is included in parentheses): 

l Arsenic (0.91). ...................... Skin 

0 Cadmium (0.58). .................. Kidney 

l Thallium (0.21). .................... Liver, blood, hair 

Based on the information presented above, it is unlikely that a total HI for a single target organ would 

exceed unity. Therefore, no toxic effects are expected for the construction worker under the RME scenario. 

10.6.3.2 Carcinogenic Risks 

For the CTE scenario, cumulative incremental cancer risks for the trespasser (1.5E-6) and the construction 

worker (1.9E-6) slightly exceed the USEPA’s lower incremental cancer risk limit of 1 E-6. RME cumulative 

incremental cancer risks are 4.8E-5 for the trespasser and 1.2E5 for the construction worker. All 

carcinogenic risks are within the USEPA’s target risk range (1 E-4 to 1 E-6). Incidental ingestion of soil and 

sediment are the primary exposure routes; dermal exposures to groundwater present minimal potential risks 

to construction workers. No carcinogenic COCs were identified for surface water. The major contributors 

to the cumulative incremental cancer risks include arsenic, benzo(a)pyrene for soil and sediment, and 

dibenz(a,h)anthracene for soil. As shown in Appendix F.9, incremental cancer risks for these chemicals via 

incidental ingestion exceed lE-6 for the older child trespasser under the RME. 

10.6.3.3 Exposure to Lead 

Lead was identified as a potential COC for groundwater and surface water at the Rubble Fill Area. Maximum 

detections of this chemical‘in these media exceeded the Federal Action Level (15 pg/L) for drinking water. 

Exposure to lead in groundwater at the site was addressed using the USEPA IEUBK Model, as discussed 

in Section 3.3.3. The average and maximum reported groundwater concentrations of lead were used, as 

well as several default parameters (for air, dust, drinking water, etc.), to estimate blood lead levels in children 

in a residential setting for the CTE and RME, respectively. The estimated geometric mean blood lead levels 

are 3.8 pg/dL (CTE) and 4.0 pg/dL (RME). These values are less than the established level of “concern,” 

10 pg/dL, indicating that no toxic effects could be anticipated for a child in a residential setting. 

The USEPA IEUBK Model was not used to assess exposure to lead in surface water. A qualitative 

assessment of exposure is provided. Reported concentrations of lead, which were detected in the unfiltered 
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surface water samples only, ranged from 5.0 pg/L to 15.7 pg/L. Slight exceedances of the Federal Action 

Level were observed in two samples (4SW2 and 4SW3). All detected concentrations were less than Federal 

ambient water quality criteria (AWQC). The risks associated with exposure to this chemical are expected 

to be minimal primarily because of limited exposure (i.e., receptors are not expected to ingest surface water 

on a regular basis). 

10.6.3.4 UnCerhintieS 

A detailed discussion of uncertainties associated with the various aspects of risk assessment, in general, was 

provided in Section 3.3.5. Site-specific uncertainties for the human health risk evaluation for the site are 

presented below. 

Some inorganic chemicals detected in site soil samples may be attributable to naturally occurring 

background levels. Background levels for metals in soil at NSB-NLON, developed by Atlantic Environmental 

Services, Inc., were presented in Table l-2. Reported soil concentrations of cobalt were below the 

established background level. Detections of beryllium, chromium, and magnesium may also represent 

background conditions since maximum soil detections of these analytes only slightly exceeded the 

NSB-NLON background concentrations. 

For the purposes of this assessment, construction workers were assumed to come in contact with both 

shallow and deep groundwater during excavation activities. This conservative approach to assessing dermal 

exposures did not contribute significantly to the uncertainties associated with the calculated risks for this 

receptor as all organic COCs for groundwater were detected in the shallow wells and similar concentrations 

of metals were reported in all groundwater samples. 

10.7 ECOLOGICAL RISK ASSESSMENT 

This section contains a site-specific ecological risk assessment for the Rubble Fill Area. Both maximum and 

average exposure point concentrations were considered in determining potential risks to ecological 

receptors. Based on discussions with representatives from Region I EPA and CTDEP, it was determined 

that risks associated with chemicals present in soil were the primary concern at this site. Therefore, this was 

the only medium examined at this site. The process followed to determine exposure point concentrations 

and the methodology used to characterize risks to ecological receptors are summarized in Section 3.4. De- 

tailed calculations are provided in Appendix 1.6. 

-4 
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,-= 10.7.1 Conceptual Site Model 

Surface soil samples and shallow subsurface soils (0 to 2 feet) were collected from the Rubble Fill Area and 

analyzed. The soils at this site are not covered with asphalt or other impervious materials, and are only 

sparsely vegetated. Ecological receptors are most likely to be exposed to chemicals associated with this 

site by direct contact with the soil as they move through the Rubble Fill Area from the wooded area 

surrounding the site. 

10.7.2 Exposure Assessment 

As discussed in Section 10.3.6, the Rubble Fill Area only provides limited cover for terrestrial receptors but 

the area surrounding this site supports a well developed cover (mature trees and understory vegetation). 

As such, the area surrounding the Rubble Fill Area is likely to support a population of small mammals and 

birds. Although the Rubble Fill Area only provides limited habitat for wildlife receptors, it was conservatively 

assumed to be inhabited for the purposes of this ecological risk assessment. Complete exposure pathways 

for this site therefore included potential uptake via roots by terrestrial vegetation and exposure of soil 

invertebrates by direct contact with chemicals present in soil moisture or through soil ingestion. Complete 

exposure pathways for small mammals included direct contact with soil, incidental ingestion of soil while 

foraging, and consumption of prey. Predators could be exposed to chemicals at this site by consumption 

of prey or incidental ingestion of soil while foraging on the site. 

10.7.3 Receptor Organisms 

The Rubble Fill Area contains construction debris and supports limited vegetation (Section 10.3.6). Under 

current conditions, the site provides only limited habitat for wildlife and is unlikely to represent a foraging 

area for ecological receptors. However, in order to evaluate potential impacts to wildlife receptors, it was 

assumed that the Rubble Fill Area was well-vegetated, that the site supported a population of soil 

invertebrates, and that short-tailed shrews both inhabited and foraged in the area, preying on soil 

invertebrates (earthworms). The short-tailed shrew served as prey for barred owls. The same conservative 

assumptions summarized in Section 3.4.4.2 were retained for this ecological assessment. 

10.7.4 Chemicals of Concern 

As discussed in Section 10.7.1, surface soils (0 to 2 feet) are the only medium with which ecological recep- 

tors are likely to come in contact. COCs associated with this medium were selected by comparing exposure 
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point concentrations (both maximum and average values; Appendix 1.6) detected in surface soil samples 

collected from the site to the following benchmarks (see also Section 3.4.2): 

0 lnorganics were compared to concentrations of inorganics present in samples collected from 

NSB-NLON background locations. 

0 Wiih the exception of aluminum (see Section 10.7.5.1), inorganic chemicals present at 

concentrations greater than background and all organics were compared to conservative 

benchmark values protective of terrestrial vegetation, soil invertebrates, the short-tailed shrew, 

and the barred owl. 

COCs identified as a result of comparing both the maximum and average chemical concentrations detected 

in surface soils collected from this area are summarized in Table 10-15. 

10.7.5 Risk Characterization 

The ecological risk characterization for Site 4 Rubble Fill at Bunker A86 is summarized in this section. Risks 

to terrestrial vegetation, soil invertebrates, and terrestrial vertebrates are evaluated. Detailed media- and 

receptor-specific calculations used to determine ecological risks for this site are contained in Appendix 1.6. f, 

10.7.5.1 Terrestrial Vegetation 

As discussed in Section 3.4.2.3, potential risks to terrestrial vegetation were determined by comparing 

chemical concentrations to conservative, phytotoxic benchmarks. As noted above, aluminum was detected 

in concentrations less than those reported for NSB-NLON background samples but was still present at 

concentrations exceeding its benchmark value for terrestrial vegetation. This metal was therefore retained 

as a COC. As discussed in Section 3.4.2.3, the benchmark values listed in Will and Suter (1994) are 

conservative and do not consider site-specific soil characteristics which may affect bioavailability (and their 

potential toxicity) to plants. Maximum and average concentrations detected in surface soil samples (0 to 

2 feet) collected from this site were compared to these phytotoxic benchmark values and HQs were 

determined. Chemicals detected at the Rubble Fill Area were considered to represent a risk to terrestrial 

vegetation if the HQs exceeded 1 .O. The HQs determined using maximum and average concentrations for 

this site are summarized in Tables lo-16 and 10-I 7, respectively. 

When maximum chemical concentrations in soil detected at the Rubble Fill Area were compared to 

phytotoxic benchmark values, nine inorganic contaminants with HQs greater than 1.0 were identified 
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(Table 10-16). Of these chemicals, aluminum (HQ = 3.4E+2), boron (HQ = 3.5E+ I), and vanadium (HQ 

= 2.7E+ 1) contributed most significantly to the potential risk. When average concentrations in surface soil 

were compared to the phytotoxic benchmarks, HQ values decreased (the HQs for aluminum and vanadium 

equalled 2.7E + 2 and 1.9E + I, respectively), but the same chemicals identified as representing a potential 

risk to vegetation when maximum soil concentrations were considered still had HQs greater than 1 .O (Table 

10-17). As noted above, NSB-NLON background concentrations also exceeded the phytotoxic benchmark 

value for aluminum, suggesting that this benchmark value may be too conservative for this area. Based on 

this conservative assessment, terrestrial vegetation associated with the Rubble Fill Area may be adversely 

impacted if exposed to surface soil. 

10.7.5.2 Terrestrial Fauna 

Soil Invertebrates 

Conservative benchmark values protective of earthworms were used to identify potential risks to soil 

invertebrates inhabiting the Rubble Fill Area. The maximum and average concentrations of inorganics 

detected in surface soil (0 to 2 feet) samples collected from this site were compared to concentrations of 

constituents present in NSB-NLON background samples. lnorganics present at concentrations greater that 

background values and all organic compounds were then compared to benchmark values developed for 

soil invertebrates (see Section 3.4.2.3) and HQs were determined (see Appendix 1.6). Chemicals detected 

at the Rubble Fill Area were considered to represent a risk to terrestrial invertebrates if the HQs exceeded 

1.0. The HQs determined for this site are summarized in Appendix 1.6. 

Of the analytes detected in surface soil samples collected from the Rubble Fill Area, only the maximum 

concentration of arsenic (HQ = 2.5E + 0) and lead (HQ = 1.10) exceeded their benchmark values considered 

to be protective of soil invertebrates (see Appendix 1.6). As summarized in Appendix 1.6, none of the 

average chemical concentrations in surface soil exceeded soil invertebrate benchmark values. As discussed 

in Section 3.4.2.3, data regarding the toxicity of soil chemicals to soil invertebrates is limited and difficult to 

interpret but the results of this assessment suggest that soil invertebrates exposed to the maximum concen- 

tration of lead from the Rubble Fill Area are potentially at risk. 

Terrestrial Vertebrates 

Although the Rubble Fill Area currently provides only limited habitat for terrestrial vertebrate receptors, 

-- r 
potential risks to these receptors were evaluated by examining risks to short-tailed shrews and barred owls. 

Exposure pathways considered in this assessment for this site included direct contact with soil, ingestion 
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of prey, and the incidental ingestion of soil. Because surface soil (0 to 2 feet) was the only medium ,-- . . 

associated with this site, potential risks associated with other ,media (e.g., ingestion of water) were not 

considered. All calculations performed for representative animals potentially inhabiting the Rubble Fill Area 

are contained in Appendix 1.6. 

As discussed in Section 3.5.3, risks to terrestrial receptors are expressed in terms of HIS, which are the sum 

of chemical-specific HQs. Tables lo-18 and lo-19 contain the HIS calculated for each receptor exposed to 

the maximum and average surface soil (0 to 2 feet) concentrations, respectively, associated with the Rubble 

Fill Area. 

The HI calculated for the short-tailed shrew using maximum surface soil concentrations was 1.5Et3, 

indicating that this species was potentially at risk. Heptachlor epoxide was the greatest contributor to risk 

(38.5%), followed by arsenic (35.4%), vanadium (7.6%) and antimony (7.0%). All other chemicals contributed 

11.5% to the total risk calculated for this receptor. Ingestion of food (earthworms) contributed 50.8% of the 

total risk, with the incidental ingestion of soil accounting for 49.2% (Table 10-18). 

Average chemical concentrations in soil were used to determine the HI for the short-tailed shrew. The 

resulting HI (9.7Et2; Table 10-19) was slightly lower than the HI associated with the maximum 

concentration. Heptachlor epoxide, arsenic, and antimony were the major contributors to this receptor’s 

potential risk (HQ = 60.1%, 15.6%, and lO.O%, respectively; Table 10-19). 

Using acute toxicity benchmark values for the short-tailed shrew, heptachlor epoxide (HI = 2.3EtOO), 

arsenic (HI = 2.1 E +OO), and vanadium (HI = 3.3E t 00) had HI values in excess of one for the maximum 

exposure scenario (Appendix 1.6). Heptachlor epoxide and vanadium also had HIS > 1 for the average 

scenario (2.3E + 00 and 2.8E tO0, respectively). 

When the maximum chemical concentrations in soil at the Rubble Fill Area were compared to conservative 

benchmark values for the barred owl, an HI of 3.7E + 1 was calculated (Table 10-18). For this predator, 

4,4’-DDT was the primary contributor to risk, contributing 50.6% of the HI, followed by heptachlor epoxide 

(15.5%), 4,4’-DDE (12.6%), and zinc (4.5%). The maximum concentration of all other chemicals detected 

in surface soils accounted for 16.8% of the total risk (Table 10-18). As with the short-tailed shrew, the food 

pathway (i.e., ingestion of shrews) accounted for 63.5% of the total chemical exposure of the barred owl. 

While the average surface soil concentrations resulted in a lower HI for the barred owl (HI = 2.OE t 1; 

Table 10-l 9), these results indicate that exposure to the average chemical concentrations detected in surface 

soils collected from the Rubble Fill Area also represents a potential risk to these predators. 
-3 
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Using acute toxicity benchmarks for the barred owl, no contaminants had HIS > 1 for either the maximum 

or average exposure scenarios, suggested no potential acute risks to this receptor (Appendix 1.6). 

10.7.5.3 Uncertainties 

As discussed in Section 3.4, the following conservative assumptions were maintained in performing this 

ecological risk assessment: 

0 the site use factor was assumed to equal lOOoh (i.e., the organisms were assumed to live and 

forage exclusively within the boundaries of this site), 

0 minimum body weights were used to calculate receptor dose 

0 maximum ingestion rates were used to calculate receptor dose 

0 contaminants were assumed to be 100% biologically available 

0 the most sensitive life stage was assumed to be exposed to site contaminants 

0 it was assumed that only contaminated prey were consumed. 

By adopting these conservative assumptions, the final risk estimates are deliberately conservative and are 

likely to overestimate the actual risk associated with contaminants detected at the Rubble Fill Area at Bunker 

A86. This approach was taken so it may be concluded with confidence that certain chemicals detected at 

this site are unlikely to represent an ecological risk. While this process serves to significantly reduce the 

uncertainty associated with eliminating certain chemicals from further consideration, uncertainty is associated 

with concluding that exposure to the remaining chemicals are adversely impacting ecological receptors. 

An analysis of the uncertainty associated with the risk assessment process is important in that it identifies, 

and, to the extent possible, quantifies the uncertainty associated the entire process (problem formulation, 

data analysis and risk characterization). The uncertainty introduced into the risk assessment process stems 

from three sources: 1) imperfect knowledge of things that should be known, 2) systematic errors (e.g, 

computational, data, or analytical transformation errors), and 3) nonsystematic errors (i.e., random or 

stochastic errors) and variability in the system being assessed (Solomon et al., 1996). A detailed discussion 

of uncertainties associated with the assessment process is contained in Section 3.4. This section focuses 

on uncertainties and assumptions that should be considered when interpreting the results of the ecological 

risk assessment performed at the Rubble Fill Area at Bunker A86. 

Uncertainty is associated with characterizing the toxicity of contaminants detected at this site. Of these 

contaminants, it was determined that aluminum contributed most significantly to the potential risks calculated 

for terrestrial vegetation. According to Will and Suter (1994), aluminum exerts a toxic response in terrestrial 

vegetation by interfering with cellular division in roots, decreasing root respiration, binds with phosphorus 
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so that it is not biologically available, interferes with the uptake of essential nutrients (calcium, magnesium, 

phosphorus) and water, and disrupts enzyme activity. Seedlings are more susceptible to the effects of 

aluminum toxicity than are older plants (Will and Suter, 1994). 

The aluminum benchmark value used to determine if this metal represented a potential risk to terrestrial 

vegetation was taken from Will and Suter (1994). The benchmark is based on the results of a single study 

that documented a 30% reduction in white clover seedling establishment when 50 mg/kg aluminum was 

added to a sandy loam soil with a pH of 5.0. Because only a single study describing the phytotoxicity of 

aluminum could be identified, the confidence in this benchmark, and therefore the conclusions regarding 

the potential impacts of aluminum on vegetation within the Rubble Fill Area at Bunker A86, is limited. 

The results of the risk assessment determined that organochlorine pesticides detected in samples collected 

from the Rubble Fill Area at Bunker A86 represented the greatest potential risks to the short-tailed shrew and 

the barred owl. Risks to the short-tailed shrew associated with exposure to heptachlor epoxide were based 

on the results of studies performed on dogs. The study period was too short to generate chronic results 

and a non-sensitive endpoint (changes in liver weight) was used to demonstrate adverse effects associated 

with exposure to heptachlor epoxide. Therefore, uncertainty factors were used to convert from subchronic 

to chronic results and to convert from a non-sensitive to a sensitive endpoint. The uncertainty associated 

with this study is high. 

It was determined that DDTR made the greatest contribution to the potential rlsk calculated for the barred 

owl. DDTR manifests its toxic effect by affecting the nervous system and as a hepatotoxin. It’s affect on 

avian reproduction (i.e., egg shell thinning) is also well known. As summarized in Appendix H, long-term 

dietary exposure to 2.8 to 3.0 mg/kg (wet weight) results in adverse reproductive effects in mallards, screech 

owls, and black ducks. 

The LOAEL for the brown pelican, as reported by Anderson et al. (1975), served as the basis for developing 

NOAELs for the barred owl. According to USEPA (1993), this study was deemed most appropriate for the 

development of avian wildlife criteria for the Great Lakes because: “it represented a peer-reviewed field study 

that provided a chemical-specific dose-response curve for reproductive success”. A UF of 4.00E-02 was 

applied to the brown pelican LOAEL (2.80E-03 mg/kg/day), resulting in a NOAEL of 1.12E-04 mg/kg/day 

for the barred owl. As noted by USEPA (1993), piscivorous (fish-eating) birds such as the brown pelican are 

among the avian species most severely affected by DDTR. Because development of wildlife criteria 

protective of piscivorous birds was among the goals of the Great Lakes Initiative, use of these data were 

particularly appropriate. However, the barred owl is not piscivorous. Therefore, employing the LOAEL 

generated for the brown pelican probably results in an overly conservative NOAEL for these two species, 
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LOAELs reported for mallards provide some indication of the conservative nature of the value (1 .I 2 

E-04 mg/kg/day) used to characterize risks to the barred owl. LOAELs for this species ranged from 0.58 

to 2.91 mg/kg/day (USEPA, 1993). Using a UF of 2.00E-01 to convert from LOAELs to NOAELs produces 

mallard N0AEL.s that range from 0.116 to 0.582 mg/kg/day. While no similar DDTR toxicity data were 

identified for the barred owl, results of a study conducted on the American kestrel (LOAEL = 

0.39 mg/kg/day; Peakall et. al, 1973) were reported. This species, like the barred owl, feeds on small 

mammals, rather than fish. When a UF of 4.00E-02 is used to account for taxonomic differences between 

kestrels and owls and to convert from a LOAEL to a NOAEL, a NOAEL of 1.56E-02 mg/kg/day is generated 

for the barred owl. This value is substantially higher (less conservative) than the brown pelican NOAEL used 

to assess risks to avian receptors associated with DDTR detected at the Rubble Fill Area at Bunker A86. 

It was assumed that the short-tailed shrew and barred owl lived and fed exclusively at the Rubble Fill Area 

at Bunker A86 (i.e., the site use factor was assumed to equal 1.0). However, because of the current site 

conditions within the Area A Rubble Fill, ecological receptors are unlikely to utilize this area, reducing the 

likelihood that these receptors would be exposed to site contaminants. However, a number of contaminants 

(e.g., arsenic and PAHs) representing a potential risk to ecological receptors were detected outside of the 

rubble fill boundaries in ecologically desirable habitats. Therefore, until the extent of the contamination at 

this site is better defined, the potential risks to ecological receptors can not be determined. 

10.8 COMPARISON OF SITE DATA TO CONNECTICUT STANDARDS 

Analytical data for the Rubble Fill Area at Bunker A86 were compared to Connecticut drinking water 

standards, remediation standards (CTDEP, January 1996), and Water Quality Standards (1992). Tables 

summarizing the comparison of site data to Connecticut standards are provided in Appendix F.9. These 

tables, which follow the quantitative risk assessment spreadsheets in the cited appendix, identify, on a 

media-specific basis, those chemicals detected at concentrations in excess of state criteria. Maximum and 

average chemical concentrations are presented in the summary tables. Although the maximum 

concentration of a chemical may exceed an associated state criteria, the distribution of the chemical in the 

medium is also important with respect to decision making. Therefore, the average chemical concentration 

was included to provide some information on the potential distribution of the chemical. A brief narrative of 

the findings of this qualitative analysis is provided in the remainder of this section. 

Site-specific soil data were compared to Connecticut remediation standards for direct exposure and pollutant 

mobility. Based on conversations with the State, USEPA, and Navy (October 25, 1995) an industrial land 

use scenario is considered to be the most likely exposure scenario for the site. The following chemicals 
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were found at maximum concentrations exceeding the state remediation standard for direct exposure under 

industrial land use: 

0 Benzo(a)anthracene 

0 Benzo(a)pyrene 

0 Benzo(b)fluoranthene 

0 Arsenic 

To address concerns regarding migration of chemicals from soil to groundwater, site soil data were 

compared to Connecticut remediation standards for pollutant mobility. The groundwater classification for 

the Rubble Fill Area at Bunker A86 is GB, which indicates that although the State recognizes that 

groundwater may not meet GA criieria at this time, the goal is to restore groundwater to GA. The list of 

chemicals reported at maximum concentrations exceeding the GB pollutant mobility criieria consists of: 

l Benzo(a)anthracene 

0 Benzo(a)pyrene 

0 Benzo(b)fluoranthene 

l Benzo(k)fluoranthene 

l Pyrene 

0 Dieldrin 

A qualitative evaluation of the TCLP analytical results for the site soil samples (in relation to state pollutant 

mobility criteria for inorganics) is provided in Table 10-5. 

Analytical groundwater data for the site were compared to Connecticut MCLs and remediation standards 

for groundwater and surface water protection. Sodium was detected at a maximum concentration of 

62.4 mg/L which exceeded the 28 mg/L state Notification Level. The following chemicals were detected 

in the unfiltered groundwater samples at maxima exceeding the state MCLs: 

0 Methylene chloride 

0 Bis(2-ethylhexyl)phthalate 

0 Heptachlor 

0 Cadmium 

0 Thallium 
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Exceedances of MCLs were noted for antimony and thallium in the filtered groundwater samples. Sodium 

was also detected in the filtered groundwater samples at a maximum concentration of 66.8 mg/L which 

exceeded the 28 mg/L state Notification Level. 

Maximum groundwater concentrations (unfiltered and/or filtered) for the following chemicals exceeded the 

Connecticut remediation standards for groundwater protection: 

Chloroform 

Methylene chloride 

Bis(2-ethylhexyhphthalate 

Heptachlor 

Antimony 

Cadmium 

Lead 

Thallium 

It should be noted that the groundwater protection criteria are applicable for GA or GAA designated 

groundwater and are also used to protect existing groundwater regardless of the classification, 

Since groundwater at the Rubble Fill Area at Bunker A86 eventually discharges to a surface water body (i.e., 

Thames River), site-specific groundwater data were also compared to Connecticut remediation standards 

for surface water protection. Those chemicals found at maxima exceeding the surface water protection 

criteria are, as follows: 

0 Heptachlor 

0 Cadmium 

0 Lead 

For surface water, a qualitative analysis of risk associated with the site data was conducted using 

Connecticut Water Quality Standards for aquatic life and human health, which are similar to Federal AWQC. 

Arsenic was the only chemical reported at a maximum concentration exceeding the state AWQC for the 

consumption of organisms and/or water and organisms. 

Sediment samples were also collected at the site. No state criteria are available to address potential 

exposure to this medium. Site-specific sediment data were compared to Connecticut remediation standards 

for soil (i.e., for direct exposure and pollutant mobility) to provide some qualitative indication of the risks 
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associated with sediment from the state’s perspective. Maximum detections of the following chemicals were 

in excess of the direct exposure criieria for industrial land use: 

0 Benzo(a)pyrene 

0 Bis(2-ethylhexyl)phthalate 

It should be noted that, in general, direct exposure to sediment is expected to occur on a less frequent basis 

than exposure to soil. Consequently, the qualitative analysis for this medium is regarded as conservative. 

Sediment chemicals reported at concentrations exceeding the soil pollutant mobility criteria for a GB 

designated area are, as follows: 

l Benzo(a)anthracene 

0 Benzo(a)pyrene 

0 Benzo(b)fluoranthene 

0 Benzo(k)fluoranthene 

0 Bis(2-ethylhexyhphthalate 

0 Butylbenzylphthalate 

0 Naphthalene 

=s 

10.9 SUMMARY AND CONCLUSIONS 

This section presents a summary of major findings of the Phase II RI for the Rubble Fill Area. A summary 

of the nature and extent of contamination is provided in Section 10.9.1. Sections 10.9.2 and 10.9.3 

summarize the baseline human health risk assessment and ecological risk assessment for the site, 

respectively. Section 10.9.4 summarizes the comparison of site data to State standards and Section 10.9.5 

provides recommendations regarding additional action or investigatory efforts for the site. 

10.9.1 Nature and Extent of Contamination 

Multiple organic and inorganic chemicals were detected in soil and sediment samples collected in and 

around the Rubble Fill Area. Groundwater and surface water samples were found to be relatively pristine 

in spite of the presence of contamination in the solid matrices. This is primarily attributable to the sorptive 

nature of the chemicals found at the highest concentrations in the Rubble Fill Area, which included metals, 

phthalate esters, and polynuclear aromatic hydrocarbons, Based on the detection of high concentrations 

of such chemicals in the sediment matrix (as well as the surface soil) it appears that the Rubble Fill Area is 
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contributing to downslope sediment contamination. However, since the swale at the site receives 

stormwater from various locations along Wahoo Avenue, it is possible that other sources (e.g., asphalt 

roadways) could account for some, of the downstream contamination. It should be noted that surface water 

flows in the site ditch and swale during, and immediately after, precipitation events. Therefore, transport of 

contaminants via surface water erosion would exist only during these circumstances. 

10.9.2 Baseline Human Health Risk Assessment 

The baseline risk assessment for the Rubble Fill Area included consideration of two primary receptor groups: 

construction workers and older child trespassers. Noncarcinogenic risk estimates were below the USEPA 

acceptable level of one for the older child trespasser under the RME and CTE and the construction worker 

under the CTE. Although the noncarcinogenic risk estimate for the RME construction worker slightly 

exceeds one, no adverse effects are anticipated for this receptor since the major contributors to the 

cumulative hazards do not impact the same target organs. Incremental lifetime cancer risks for both 

receptors are within the USEPA’s acceptable target risk range of lE-6 to 1 E-4 under both exposure 

scenarios. It is therefore concluded that the site poses little risk to human health. 

--= 
z 

10.9.3 Ecological Risk Assessment 

The 25 feet by 60 feet Rubble Fill Area currently provides limited habitat for ecological receptors. However, 

habitat bordering this site is more likely to support ecological receptors. Contaminants were detected in 

samples collected from both within and outside the 25 feet by 60 feet area designated as the Rubble Fill 

Area. Using the conservative assumptions discussed in Section 3.4.4.2, the maximum concentrations of 

chemicals detected in surface soils (0 to 2 feet) were compared to benchmark values protective of various 

terrestrial ecological receptors. The results of these comparisons indicate that detected chemicals could 

adversely impact terrestrial vegetation, soil invertebrates, and terrestrial vertebrates. When the risks 

associated with the average concentrations in surface soil were evaluated, risks to these receptors were 

reduced, but still exceeded 1 .O. A number of the contaminants representing a risk to ecological receptors 

were collected from areas outside the Area A Rubble Fill boundaries. These results indicate that because 

of the current site conditions within the Area A Rubble Fill ecological receptors are unlikely to utilize the area 

and the risks to these receptors are lower then those calculated as part of this investigation. However, 

because a number of contaminants (e.g., arsenic and PAHs) representing a potential risk to ecological 

receptors were detected outside of the Rubble Fill boundaries in ecologically desirable habitats, it is possible 

that ecological receptors are at risk. Until the extent of the contamination at this site is better defined, the 

potential risks to ecological receptors cannot be determined. 
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10.9.4 Comparison of Site Data to State Standards 

Various chemicals were detected in the site media at maxima exceeding the state standards discussed in 

Section 10.8. Although not retained as COCs in the baseline human health risk assessment, pyrene and 

dieldrin in soil were reported at maxima in excess of Connecticut remediation standards for pollutant 

mobility. Although these compounds may migrate to groundwater and potentially impact water quality, 

maximum detections were less than risk-based COC screening levels for soil ingestion. 

For groundwater, sodium was the only chemical which exceeded state standards, but was not selected as 

a COC in the baseline human health risk assessment. It should be noted that the applicable state standard 

for sodium is a Notification Level for a drinking water source and no dose-response parameters are available 

for this chemical. 

Surface water and sediment samples were also collected at site. Minimal exceedances of state AWQC for 

human health were noted for surface water. All of these chemicals were retained as COCs in the baseline 

human health risk assessment. in sediments, benzo(k)fluoranthene and butylbenzylphthalate were not 

selected as COCs in the baseline human health risk assessment, but were reported at maxima in excess 

of Connecticut remediation standards for pollutant mobility. Although these compounds may migrate to 

groundwater and potentially impact water quality, maximum detections were less than risk-based COC 
4 

screening levels for soil ingestion. 

10.9.5 Recommendations 

It is recommended that further characterization be conducted at the Rubble Fill Area at Bunker A-86 to 

determine the nature and extent of semivolatiles and metals in soil and sediment. Focus should be devoted 

toward linking contamination detected in the rubble fill area soils with contamination detected in the 

sediment of the adjacent ditch to the west and the downslope swale to the northwest. This recommendation 

is based on the following information: 

a The sediment sampling results indicate the site may be contributing to the downslope presence 

of PAHs and metals. Sediment contamination has been detected in sample 4SD2 which was 

collected at the confluence of the west ditch and the northwest swale. The northwest swale 

receives stormwater runoff from other areas located along Wahoo Avenue and it is possible that 

some of the contamination detected in 4SD2 is derived from these sources. Additional sampling 

is required to determine the contribution of site related sediment contamination. 
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0 The extent of soil contamination is unknown. Several of the soil samples which were located 

along the perimeter of the rubble fill area detected significant levels of PAHs and metals. 

Additional perimeter sampling is required to define the extent of soil contamination. 

Although contamination has been detected in soil and sediment at the site, and it requires further 

characterization, it should be noted that based on the information collected during the Phase I and II Rls, 

relatively low human health and ecological risks are present at the site. This conclusion is supported by the 

following information: 

0 The human health risk assessment concluded that noncancer risk estimates below the USEPA 

acceptable level of 1 .O for all receptor groups except the RME construction worker. Incremental 

cancer risks were all within the USEPA’s acceptable target risk range of lE-6 to 1 E-4 for all 

receptor groups. 

0 Although the ecological risk assessment concluded that chemicals at the site could adversely 

impact ecological receptors, the evaluation performed used highly conservative assumptions and 

the actual risks would be significantly lower. 

An upgradient groundwater and surface water interceptor trench is planned to be installed during the 

construction of the Area A landfill Cap. Excavation of the Rubble Fill Area at Bunker A86 will be required 

to maintain slope requirements of the landfill cap. The Navy intends to remove the Rubble Fill Area as part 

of a time-critical removal action. Confirmation sampling will be conducted to ensure that all potentially 

contaminated material has been removed, and to serve as the recommended further characterization of the 

site. 
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TABLE 10-l 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

SOIL 

Sample Analysis 
Depth 

(feet below 
Target Compound List (XL) TAL”’ TCLP”’ 

ground) Volatiles Semivolatiles Pesticides/PCB#) Metals (total) Metals PCBs 

1 Target Analyte List (TAL) Metals plus boron and cyanide. 
2 Toxicity Characteristic Leaching Procedure (TCLP) for metals and PCBs. 
3 Polychlorinated biphenyls. 
4 0 - Indicates samples analyzed at a fixed base laboratory. 



TABLE lo-2 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 

NSB-NLON, GROTON, CONNECTICUT 

Sample Analysis 

Sample ID 
Depth 

(feet below Target Compound List (TCL) 
TCLPO’ . 

TAL Metals”’ 

ground) Volatiles Semivolatiles Pesticides 1 PCB”’ Total Dissolved 
Engineering”’ 

ROUND 1 - SOIL 



TABLE 10-2 Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 
NSB-NLON, GROTON, CONNECTICUT 

Sample Analysis 

Sample ID 
Depth 

(feet below 
Target Compound List (TCL) 

TCLPt3’ . 
TAL Metals(‘) 

ground) Volatiles Semivolatiles Pesticides PCBt2’ Total Dissolved 
Engineering14) 

ROUND 1 - SEDIMENT 
4SDl o-o.5 l 0 l 0 0 0 
4SD2 o-o.5 0 0 0 0 0 0 

ROUND 1 - SURFACE WATER 
4SWl Surface 0 0 0 0 0 

4SW2 Surface 0 0 0 0 0 0 
4SW2-DI’) Surface 0 l 0 0 l 0 

ROUND 2 - GROUNDWATER 

ROUND 2 - SEDIMENT 

4SD2 I o-1 0 l I 0 I 0 I I 0 I l I 
1 Target Analyte List (TAL) Metals plus boron. Water samples were also analyzed for hardness. 
2 Polychlorinated biphenyls. 
3 Toxicity Characteristic Leaching Procedure (TCLP) for metals only. 
4 Engineering characteristics for soil and sediment include grain size distribution, moisture content, specific gravity, organic content, cation 

exchange capacity, pH, and total organic carbon content. Engineering characteristics for waters include biochemical oxygen demand 
@-day), chemical oxygen demand, total organic carbon, oil & grease (hydrocarbon fraction), total suspended solids, hardness, ammonia 
(as nitrogen), and total phosphorus. 

5 0 - Indicates samples analyzed at a fixed base laboratory. 
6 4SS6-D is a field duplicate of 4SS6. 
7 4SW2-D is a field duplicate of 4SW2. 



z TABLE lo-3 

5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
RUBBLE FILL AREA AT BUNKER A86; NSB-NLON, GROTON, CONNECTICUT * 

0 
SAMPLE NUMBER: 

I-- 

4MWl.cOM4 0 4MW2S-0204 5 

DEPTH (ketj: 2 - 4.8 2 4.5 - 
LOCATION: 4MWlS 4MW2S 

SAMPLE DATE: 02m/94 OZO2l94 
INVESTIGATION: PHZ-1 PH2-1 
SAMPLE TYPE: GRAB GRAB 
STATUS: 

4Mw3Sm2 4MW4SMw12 4SSlO 4sSlD 4SS2D 
o-2 o-2 0 0.5 - l-1.5 l-1.5 
4MW3S 4MW4S 4SSlO 4SSlD 4SS2D 
02/01194 0-4 12lO4193 loam 1 tl28lQO 
PH2-1 PH2-1 PH2-1 PHl PHI 
GRAB GRAB GRAB GRAB GRAB 

I 
VGIATILES (UG/KG) 

6tJ I 6 II I 1 1 ,1,2,2-TETRACHLOROETHANE ! 11 u I li u I 13 u I 13 u IJ I 3J - - 
1 .1.2-TRICHLOROETHANE I 11 u I 11 II I 17 II I 6J 6U 6U 

12 u 6U 6U 
7 I c II c II 
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TABLE 10-3 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 

8 RUBBLE FILL AREA AT BUNKER A86: NSB-NLON, GROTON. CONNECTICUT. 

SAMPLE NUMBER: 
DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

4~~1s.0204 a 4MWZS-0204 5 

2 - 4.8 2 - 4.5 

4MWlS 4MW2S 

02!03/94 OZO2!94 

PH2-1 PH2-1 

GRAB GRAB 

4MW3scKm 

o-2 

4MW3.S 

o2lo1f94 
PH2-1 

GRAB 

4MW4Saxx 

o-2 

4MW4S 
02/08/94 

PH2-1 

GRAB 

4!wo 

0 - 0.5 

4SSlO 

12lB4J93 
PH2-1 

GRAB 

4Ss1o 

l-1.5 

4SSlD 

11/28/90 
PHI 

GRAB 

4Ss20 

l-1.5 

45520 

llR8t9o 
PHl 

GRAB 

, 
ceunlnl ATM cc II It2IYRI 62LR,,““- I ILr;Y purnu, 

BENZO(A)PYRENE 280 J 3005 420 J 190 J 2900 

BENZO(B)FLUORANTHENE 540 250 J 690 370 J 5400 

BENZO(G,H,I)PERYLENE 150 J 140 J 230 J 130 J 1700 J 

BENZO(K)FLUORANTHENE I 380 U I 390 J I 420 u I 420 U I 19cKl u I I 
BENZOIC ACID 18oou 1900 u 2200U 290J 1900 UJ , 
BlS(2-ETtiYLHEXYL)PHTHALATE 380U 380U 420 u 420 u 1900 u 

CARBAZOLE 380U 370 u 23J 420 u 240 J 

CHRYSENE 330 J 380 490 240 J 3400 

Dl-N-OCT-YL PHTHAIATE 38OU 370 u 26J 420 u 1900 u 

DlBENZO(A,H)ANTHRACENE 32 J 3OJ SOJ 420 U 9005 

DIBENZOFURAN 380U 370 u 420 u 420 u 1900 u -. 
FLUORANTHENE 420 390 640 270 J 5700 

FLUORENE 380 u 370 u 23J 420 U 110 J 

INDENO(l,2.3-CD)PYRENE 130 J 140 J 230J 120 J 1600J 

NAPHTHALENE 5OJ 370 u 420 u 420 U 19oou 

PHENANTHRENE 120 J 89 J 310 J 200 J 2mo 

PYRENE 560 550 850 500 , I 5900 

PESTlClDESlPCBs (UGn<G) 

! ! 4,4-DDE 38 U 37 u ! 21 J I 23 J I 295 I I 
37 J 94 J 1 4,4’-DDT 1 38 U ! 37 u ! 33 J 

L /II PUAXUI nRnANF 

I 
-. - 

I 

I 20 u I 19 u I 22U 22U I 2 UJ I I I . . . I,,, “,.--..I,...- L I 

,CI T*-n”P I 20 u I 19 u I 22U I 22U I 2 UJ I L LL 1 e-n-“, I” -- - 
DIELDRIN 38 U 37 u 42 U 42 U 3.9 UJ 

ENDOSULFAN II 38 U 37 u 42 IJ 42 U 3.9 UJ 

ENDOC’II CAN Cl II CATC 38 u 37 u 42 U 42 U 3.9 UJ 
lY”Ll “I. ““LI ” 1 h 

w.w\IN ALDEHYDE 38U 37 u 42 U I 42 U I 3.9 UJ I 

ENDRIN KETONE 38U 37 u 42 U 

I\-CHLORDANE 20U 19 u 22U GAUW I 22U I 2 UJ 

HEPTACHLOR I 2OU I 19 u ! 22 u 2.4 J 1 J 
. III 

1 HEPTACHLOR EPOXIDE I 20 u I 19 u I 22 u I 22 u I L “J I I J 



TABLE 10-3 

x SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 

t r 
RUBBLE FILL AREA AT BUNKER A86: NSB-NLON. GROTON. CONNECTICUT ’ 

s 

! 

s 
0 

isi 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

. --..-.---.. --- --...- 
METHOXYCHLOR I 2OOU I 190 u I 220U I 220U I 20 UJ 
INORGANICS lMG/KGI 

I I I 

SODIUM I 230 180 134 60.0 u 91.0 

VANADIUM 17.7 19.9 28.1 40.2 15.3 

ZINC I 31.3 37.0 39.0 66.4 61.8 
MISCELLANEOUS PARAMETERS (MGIKG) 

TOTAL ORGANIC CARBON (MGMG) I I 11400 1 13100 I I I I 1 



5 
TABLE 10-3 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
G RUBBLE FILL AREA AT BUNKER A86; NSB-NLON, GROTON, CONNECTICUT ’ 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

4ss2s 4SSX 

0 - 0.5 0 - 0.5 
4SS2S 4ss3c 

11n0l9o llR6lBo 
PHI PHI 

GRAB COMPOSITE 

4SS4 

0 - 0.5 
4ss4 

12lO4lB3 
PH2-1 

GRAB 

4Ss5 

0 - 0.5 
4ss5 

li!lw93 
PH2-1 

GRAB 

4sS6 

0 - 0.5 

4SS6 

12to4m 

PH2-1 

GRAB 

1 I I 1 

4SS6D 

0 - 0.5 

4SS6 

12m4f93 
PH2-1 

GRAB 

4SSl 

0 - 0.5 

4ss7 

1 ml93 

PH2-1 

GRAB 

C 

1 ,1,2,2-TETRACHLOROETHANE 6U 13 UJ 20U 12 u 12 u 11 u 

1 ,l.P-TRICHLOROETHANE 6U 13 UJ 2OU 12 u 12 u 11 u 

1 ,l -DICHLOROETHENE 6U 2J 20 u 12 u 12 u 2J 

1 ,P-DICHLOROETHENE (TOTAL) 6U 13 UJ 20U 12 u 12 u 1 J 

P-BUTANONE 12 u 13 UJ 20 u 12 u 12 u 11 u 

QMETHYL-2-PENTANONE 12 u 13 UJ 20U 12 u 12 u 11 u 

s 

k 



TABLE lo-3 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 

DEPTH (feet): 
LOCATION: 
SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

BENZO(A)PYRENE I ! 16OOJ ! i !OWJ I 12OUO 
BENZOlBlFLUORANTHENE 

I 14uo 1100 
I 23oou I 

I I 12ooo 
nw .I 12OOJ 1700 loo00 

1 

4SS60 4SS7 

0 - 0.5 0 - 0.5 
4SS6 4ss7 
12nw93 12to4i93 
PH2-1 PH2-1 
GRAB GRAB. 

BENZO(K)FLUORANTHENE 2300 u 24OOJ 12ooo 2100 J 
BENZOIC ACID 

I 400U 16000 
llom u --- 

BlS(2-ETHYLHEXYL)PHTHALATE 
c BW UJ I 4200 u 

, 23CQU 1 IMJ 1 42uO u 
! 26 J I 4OOU I 7: 3OOlJ 

1 CARBAZOLE 

. 

I 

I 390 u 4OOU 7300 

I 200 Jo 
u 

4200 u 
I 160 J CHRYSENE I 1 I 120 J 

I 3200 I 7m.1- 1Atb-m 

1 15OOJ 
I 1600 19OOJ 

.~ IM ,I 
1 1 ---- - I- Dl-N-OCTYL PHTHALATE 

I I 23oou 880 UJ 4200 u 390 u 
DlBl 

ENZOIA.H~ANTHRACFNF 
400 UJ 7- ” 

-_\ .,. .,. .._ . _ . . . . .__.._ I I 23ca 11 ---- _ 570 J 38OOJ 400 
DIBENZOFURAN I 

400U 33OOJ 

I 
---- 
z.iw u 70 J 4200u 

I 
390 u 

FL UOR. 
400 UJ 

hNTHENE 
7300 u 

5800 I 4900 7m xlrwl 37an .I ZwlY-n . ---... FLUORENE 

INDENO(l,2,3CD)PYRENE 

NAPHTHALENE 
PMFNAI 

I 23OOlJ 1100 J 6600 760 560 6200J 
23oou 5OJ 4200 u 390 u 400 UJ 

NTHRENE I 

7300 u 

4400 39mJ Mloo 1600 13OOJ lwoo 

woo 6400J 27000 3700 23OOJ 

I --.,..- 1 
! 

I I ---- - 
290J 

I . ..wv-v 

240 J 620 J ! I I;;;; ! 73 J 1ooOJ I 

ou I 4.4 u I 4.2 UJ I 39 U I 4u 

I 7u u 37 J 25 J 3.9 u 4u 43 J 

-xl u 2.3 U 2.4 J 5.5 J 

I 
6J 1.9 u 

HEPTACHLOR I 35 u 2.3 U 2.2 UJ 2u 2u 1.9 u 

35 u 



TABLE 10-3 

5 SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
8 RUBBLE FILL AREA AT BUNKER A86; NSB-NLON, GROTON, CONNECTICUT. 
1. l- 

SAMPLE NUMBER: I4Sszs ~4ssx I&i4 4Ss5 

O-05 

4ss5 

12104193 
PH2-1 

GRAB 

$ 

DEPTH (feel): o-o.5 

LOCATION: 4SS2S 
SAMPLE DATE: 11t20l90 
INVESTIGATION: PHI 

SAMPLE TYPE: GRAB 

0 - 0.5 

4ss3c 

11/28/90 
PHI 

COMPOSITE 

0 - 0.5 

4ss4 

12ou93 

PH2-1 

GRAB 
STATUS: 

\ 
PESTICIDESIPCBs fUG/KGI 

J 
_ --_ .-.- --._ --- .--.---I 

METHOXYCHLOR I I 370 I 23 U I 22 UJ I m u I 20U I 19 u 
INORGANICS (MGIKG) 

I 

ALUMINUM 17700 16800 J 11100 J 8360 J 11900 J 899OJ 

ANTIMONY 6.5 UR 28.2 u 10.8 u 8.6 U 8.9 u 6.4 U 

ARSENIC 127 150 91.3 4.4 5.6 67.3 

BARIUM 49.6 44.5 70.1 47.0 59.2 46.4 

BERYLLIUM 0.83 J 0.70 0.35 0.3 0.34 0.35 

BORON 52.0 R 25.1 R 16.0 J 11.9 UJ 11.9 UJ 11.1 UJ 

4SS6 

0 - 0.5 

4SS6 

12nw93 
PHZI 

GRAB 

4SS6D 

0 - 0.5 

4SS6 

12Kw93 

PH2-1 

GRAB 

4SS7 

0 - 0.5 

4ss7 

12aw93 
PH2-1 

GRAB 

LEAD 32.9 73.6 J 67.2 J 47.5 J 46.1 J 71.9 J 

MAGNESIUM 2460 2130 3050 2570 3310 2140 

MANGANESE 200 336 J 3055 149 J 184 J 193 J 

MERCURY 0.12 u 0.14 u 0.13 u 0.12 u 0.12 u 0.11 u 

NICKEL 7.8 15.6 14.9 0.4 11.1 9.4 

POTASSIUM 769 J 701 1870 1710 2300 1210 

SELENIUM 1.1 J 0.75 J 0.53 UJ 0.48 UJ 0.48 UJ 0.44 UJ 

SODIUM 65.2 U 59.8 u 93.4 51.3 u 88.6 108 

VANADIUM 38.0 47.6 42.1 18.6 25.8 20.4 

ZINC 59.9 J 56.8 231 40.5 57.6 412 



TABLE 10-3 

x SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
2 RUBBLE FILL AREA AT BUNKER A86; NSB-NLON, GROTON, CONNECTICUT ’ 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
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TABLE 10-3 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
fn RUBBLE FILL AREA AT BUNKER A86; NSB-NLON, GROTON, CONNECTICUT ’ 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

4SS0 

0 - 0.5 

4SS8 

12aw93 
PH2-1 

GRAB 

4x9 4lBWO6 

0 - 0.5 4-6 
4ss9 4TBl 

1 am/93 02tOll94 
PH2-1 PH2-1 

GRAB GRAB 

4TB2-WO2 

o-2 
4TB2 

02nxl94 
PH2-1 

GRAB 

II II II 

NAPHTHALENE 
PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs (UWKO) 
4$-DDE 

4,+-DDT 

ALPHA-CHLORDANE 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-CHLORDANE 
HEPTACHLOR 

HEPTACHLOR EPOXIDE 

500U 7400 u Itloo u 420 u 

3OOJ 21000 3100 426 u 

410 J 43ooo 5200 420 u 

39 J 16 J 10 J 42 U 

47 J 81 J 24 J 42 U 

2.6 UJ 1.9 UJ 18 u 22 u 

2.6 UJ 1.9 UJ 18 u 22 u 

5 UJ 3.7 UJ 36U 42 U 

5 UJ 3.7 UJ 7J 42 U 

5 UJ 3.9 J 36lJ 42 U 

5 UJ 3.7 UJ 36lJ 42 U 

5 UJ 18 J 36U 42 U 

2.6 UJ .I.9 UJ 18 u 22U 

2.6 UJ 1.9 UJ 18 u 22U 

2.6 UJ 1.9 UJ 18 U 22U 



TABLE 10-3 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
RUBBLE.FlLL AREA AT BUNKER A86; NSB-NLON, GROTON, CONNECTICUT. 
SAMPLE NUMBER: I433 

DEPTH (fee!): 
LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

0 - 0.5 

4SS8 
12KwB3 
PH2-1 

GRAB 

4x9 

0 - 0.5 
4ss9 

12iwl93 
PH2-1 

GRAB. 

4181-0406 

4-6 

4Tl31 
02/01/94 I 
PH2-1 

GRAB 

4TB2XKl2 

o-2 
4T02 

02lWl94 
PH2-1 
GRAB 

II 

SELENIUM 0.59 UJ 0.46 UJ 0.65 UJ 0.93 J 

SODIUM 63.3 U 58.0 254 78.0 

VANADIiJM 89.6 27.5 16.6 J 34.2 J 

ZINC 49.3 76.9 73.3 37.9 

II II 



- 
I 

R
evision 

1 
M

arch 
1997 

l 

D
-01-95-10 

1041 
C

T0 
129 



TABLE 105 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 

z NSB-NLON, GROTON, CONNECTICUT 

8 PAGE 1 OF 4 

s 
k 

Analyte 
Surface Soil (c2 Feet) (1) Subsurface (>2 Feet) (2) 

Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum 

1 Detection 1 I 1 Detection 1 1 Detection 1 Detection 1 4 
VOLATILE ORGANICS (ug/kg) 

,1,2,2-Tetrachloroethane’: I l/13 I 3 I 4SSlO I o/3 I - I ND (3) 
.1.2-Trichloroethane l/l3 6 4SSlO 013 ND I , . 

1 ,l-Dichloroethene 
1,2-Dichloroethene (total) 

2-Butanone 
4-Methvl-2-eentanone 

i/ii 
I 

2 
.-- .- -. - . -- 
4ss4 o/3 ND 

2113 l-3 4SSlO o/3 ND 
l/l3 70 4ss9 l/3 18 4TBl 
1113 12 4SSlO 013 ND Acetone ’ 

Benzene 
Bromodichloromethane 
Bromomethane 
Chlorobenzene 
Chloroform 

I 
O/i 

. .- I 
l/l3 610 4ssa ND 
3113 2 4ss9 o/3 - ND 
1113 3 4SSlO o/3 - ND 
1113 3 4ss9 o/3 - ND 

I l/13 3 4SSlO o/3 - ND 
I 

l/l3 I 2 4SSlO I o/3 I - ND I 

Methylene chloride 
Styrene 
Tetrachloroethene 

IToluene Toluene 

l/13 IT0 4MW4S 
_- 

o/3 ND 
l/l3 2 4SSlO o/3 ND 
9/l 3 l-5 4ss5 o/3 ND 
4113 2-3 4SSlO o/3 - ND I 2-3 I 4SSlO I o/3 I - I ND I 

Chloromethane 
cis-1 ,bDichloropropene 
Ethvlbenzene 

5/l 3 5-22 4ss9 o/3 ND 
l/13 3 4SSlO o/3 ND 
l/l3 2 4SSIO 013 ND 

trans-1 ,bDichloropropene I l/l3 I 4 I 4ssia 
Trichloroethene 3/I 3 2 4SS2S 1 o/3 I - .--_- 

I 
-. - 

I I 

4SSlO I 013 I I ND 1 Vinyl acetate l/i3 8 I 
Xylenes, total l/l3 5 4SSlO I 013 I - I ND 1 
SEMIVOLATILE ORGANICS ludkal 
2-Methylnaphthalene 
3,3’-Dichlorobenzidine 
Acenaphthene 

- ,--w---s, 

L I l/l1 I 45 I 4ss4 I o/3 I - 1 ND I 
l/i 100 4SSlO iii ND 
4/l 1 33-410 4ss9 o/3 ND 

c III 
c II 



TABLE 10-5 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 4 

Analyte 
Surface Soil (~2 Feet) (1) Subsurface (~2 Feet) (2) 

Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum 

Detection Detection Detection Detection 
IAcenaphthylene 
IAnthracene 

8111 ! 40-l 600 1 4ss9 ! o/3 ! - ! ND 
I lO/ll I 32-3400 1 4ss9 2l3 23-490 4TBl 

4ss9 313 270-2100 4TBl 
4ss9 313 280-l 800 4TBl 
4ss9 313 250-l 600 4TBl 

Benzo(a)anthracene 
rBenzo(a)pyrene 
Benzo(b)fluoranthene 
‘Benzo(a.h.i)oefvlene 

10111 
10111 
9/l 1 
9/l 1 

150-l 4000 
160-14000 
160-l 3000 

89-6500 4ss5 I 3/3 I 140-850 1 4TBl 
I 6/l 1 I 220-18000 I 4ss7 213 390-2400 4TBl 

4MW4S o/3 ND 
4ss4 o/3 ND 

Benzolklfluoranthene 
IBenzoic acid I 3/l 1 I 28-290 

7-l ! l/11 I 120 
-SiO 

I 
23-l 500 I 

IBis(2-Ethylhexyl)phthalate 
4ss7 I l/3 I 240 I 4TBl 

I lo/11 I 2G 
! 

40-29000 4ss7 313 I 330-2500 --- ---- I 4TBl 

l/11 I 26 4MW3S 013 ii- 
I 811 i 36-3800 4ss5 313 30-l 90 4TBl 

Carbazole 
IChrvsene 
Di-i-octyl phthalate 
Dibenzofa.h\anthracene -.--..-- ,- ,.., - .._...---..- 

Dibenzofuran 
I 

l/11 I 70 I 4ss4 I o/3 I - I ND 
I 10111 270-38000 4ss7 313 390-4100 4TBl 

23-1500 4ss9 II3 260 4TBl 
97-6600 4ss5 313 130-810 4TBl 

50 4ss4 l/3 50 4MWiS 
200-21000 4ss9 313 89-3100 4TBl 

Fluorene 
Indeno(l,2,bcd)pyrene 

9/l 1 
9/I 1 

Naphthalene 
Phenanthrene 

I l/11 
lO/ll 

Pyrene 
------_--- _ ._ . 
PESTICIDES (ug/kg) 
4,4’-DDE 
4,4’-DDT 
,Alnho Phlnd.xnn 
?I~IIcr”III”I”c4IIc3 

L ndt~-~ur, \rllcI-YI I. 
Dieldrin 

lo/Ii I 41 O-43000 I 4ss9 I 313 I 550-5200 I 4TBl 

Endosulfan sulfate 

1 

9/l 1 16-95 4ss5 l/3 10 4TBl 
9/l 1 33-380 4ss7 t/3 24 4TBl 
314 1 
L, I I 

3-11 
&-I” 

A.C.CG 
-TV”” 

nia 
“I” Nn I .- 

l/11 42 4ss3c o/3 ND 
l/l1 8.5 4SS6 o/3 - ND 

I Ill.4 1 I I km I 1/a I 7 I Al-RI I 
I “I I I I I I.Y I II” I I I 7.I. 

I 4/l 1 I 3.9-l 9 4ss5 o/3 I I ND I 



TABLE 10-5 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 4 

Analyte 
Surface Soil (c2 Feet) (1) Subsurface (~2 Feet) (2) 

Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum 

770-11000 I 4MW2S I 7; 
4.2-4.8 

2-a-31 .a 
I 4MWl S 

4TBl 

Aluminum 
Antimony 
Arsenic 

ll/ll 6440-22900 4TB2 313 
3/l 0 4.1-5.9 4MW3S 313 
ll/ll 5.6-l 50 4ss4 213 /Barium I 1 L .--. I I -.- -..- t 

I I 28.4-70.1 I 4ss5 I I 39.2-62 I I 
Beryllium 
Boron 
Cadmium 

313 4hV2S 
J 

lO/ll 0.28-0.85 4TB2 0.38-0.56 
219 16-17.4 4SS8 o/3 - ND 
l/11 1.3 4ss3c o/3 ND 

Potassium ll/ll 697-2300 4SS6 313 1400-1820 4MWlS 
Selenium 3/l 1 0.75-l .l 4ss3c 013 - ND 
Sodium 7/l 1 58-i 34 4MW3S 313 180-254 4TBl 

r 

c, I, c h 



“) J 
TABLE 10-6 
SUMMARY OF SOIL ANALYTICAL RESULTS 

8 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 

z 
NSB-NLON, GROTON, CONNECTICUT 

4” PAGE 4 OF 4 
G 

Analyte 

Vanadium 
Zinc 
MISCELLANEOUS - 
Total organic carbon 
TCLP (mg/L) (4) 
Barium (lOO.O/lO) 
Selenium (1.010.5) 

Surface Soil (<2 Feet) (1) Subsurface (>2 Feet) (2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

lllll 15.3-89.6 4SS8 3l3 17.7-i 9.9 4MW2S 
lllll 37.9-412 4ss7 313 31.3-73.3 4TBl 

I l/l I 13100 I 4MW3S I l/l I 11400 I 4MW2S I 

313 0.109-0.12 I 4SS2S l/l 0.124 4TBl 
113 0.0027 4SSl O/l - ND 

1 Includes samples 4SSlS, 4SSlD, 4SS2.S 4SS2D, 4SS3C, 4SS4,4SS5,4SS6,4SS6-D (field duplicate of 4SS6), 4SS7,4SS8,4SS9, 
4SSl0, 4MW3S0002, 4MW4S-0002, 4MW4S-0002, and 4TB2-0002. Duplicate sample result are averaged and counted as one sample. 

2 Includes samples 4MWlS-0204.8. 4MW2S0204.5, and 4TBl-0406. 
3 ND - Not Detected. 
4 Federal Toxicity Characteristic Regulatory Level (58FR46049)lConnecticut Clean-Up Standard Pollutant Mobility Criteria of GA/GAA Water 



TABLE 10-6 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

g - 
RUBBLE FILL AREA AT BUNKER A-66; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 4GWl S 4GWl S 4GWlS-2 4GWl S-2 4GW2S 4GW2S 4GW2S-2 
INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-2 PH2-1 PH2-1 PH2-2 
SAMPLE DATE: 05t26/94 05/26194 0?112/94 07/12/94 03/19/94 03/19194 06/20/94 
LOCATION: 4ruWl s 4MW1 s 4MWlS 4MWl s 4hlW2S 4MW2S 4MW2S 
SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow Shallow Shallow 
FILTERING: Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered Unfillered 

VOIATILES (W/L) 

BENZOIC ACID 

;; BIS(2-ETHYLHEXYL)PHTHALATE 

k 
PESTlClOESlPCBs (UG/L) 

9 
0 

iii 



x 
TABLE lo-6 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

f$ 
RUBBLE FILL AREA AT BUNKER A-88; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 4GW2S-2 4GW3S 4GW3S 4GW3S-2 4GW3S-2 4GW4D 4GW4D 
INVESTIGATION: PH2-2 PH2-1 PH2-1 PH2-2 PH2-2 PH2-1 PH2-1 
SAMPLE DATE: 06mv94 03/l 9194 ow 9194 O6ml94 06128194 03119194 03l19194 
LOCATION: 4MW2S 4MW3S 4MW3s 4MW3S 4MW3S 4MW4D 4MW4D 
SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow Deep D=P 
FILTERING: Fillered Unfiltered Filtered Unfiltered Filtered Unfiltered Fillered 

VOIATILES (UG/L) 

BENZOIC ACID 

s BlS(2-ETHYLHEXYL)PHTHALATE 

b PESTlClDESlPCBs (UGR) 
4 

..- . ..___ .- I 
--.- _.. 

POTASSIUM 3030 3460 3350 3610 3m-i I A33l-l I 3711) I 

SODIUM 27600 J 62400 56000J 55 

f! THALLIUM 2.0 UJ 10.0 UR 10.0 UR 2.0 UJ 2.0 UJ ! 10.0 UR ! 10.0 UR I 

- .-- I .--- I -. .- 
900 J ! !52500 ! !x?ooo I 

=icD 
g. s. 

CA 

d VANADIUM I 1.0 u 1 5.0 u 5.0 u 1.0 u 1.0 u 6.6 U I I I I I 5.0 u 

6 ZINC 1.6 I 14.5 14.4 10.4 9.6 31 .s 10.1 

MISCELLANEOUS PARAMF=Rs IMan 1 
, 
( HARDNESS as CaC03 

--.-.-.-._- . ..-.- 
(MW I I 66 I I 56 I I ’ 90 I I 



TABLE lo-6 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
RUBBLE FILL AREA AT BUNKER A-88; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 4GW2S-2 4GW3S 4GW3S 4GW3S-2 

INVESTIGATION: PH2-2 PH2-1 PH2-1 PH2-2 

SAMPLE DATE: 06t28m4 03/19/94 03119t94 06t2w94 
LOCATION: 4MW2S 4MW3s 4MW3s 4MW3S 
SCREEN DEPTH: Shallow Shallow Shallow Shallow 
FILTERING: Filtered Unfiltered Filtered Unfiltered 

MISCELLANEOUS PARAMETERS (MGIL) 

4GW3S-2 14GW4D I4GW4D 

PH2-1 

03H9194 
4MW4D 

Deep 
Filtered 

TOTAL PHOSPHORUS (MGIL) , 1 I 0.12 I I 0.1 u I I I 
TOTAL SUSPENDED SOLIDS (MG/L) 1 139 1 u 

c Ii 



TABLE lo-6 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
RIIRRI F FII I ARFA AT RIINKFR A-RR* NSR-Nl nN fZl?nTnN CfINNFCTICIIT ,.-II-- m ,ti-rxm.-,. rx. I-....-.. r. ““, I.-- ..--.., -..w. -a., VW....h-..--. 

SAMPLE NUMBER: 4GW4D-2 4GW4D-2 4GW4S 4GW4S 4GW4S-2 4GW4S-2 

INVESTIGATION: PH2-2 PHZ-2 PH2-1 PH2-1 PH2-2 PH2-2 

SAMPLE DATE: o7ml94 07/06l94 03119t94 03119/94 07m6l94 07/06l94 II 
LOCATION: 4MW4D ’ 4MW4D 4MW4S 4MW4S 4MW4s 4MW4S 

SCREEN DEPTH: D=P D=P Shallow Shallow Shallow Shallow 

FILTERING: Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 
1,ru 1T,I cc ,I,-” 1 

SEMIVOLATILES (UGIL) 

BENZOIC ACID I 25 u I I 5OU I I 0.6 J I I 
s BlS(2-ETHYLHEXYL)PHTHAtATE 10 u 10 u 10 u 
&. ’ PESTlClDESIPCBs (UGIL) 

HEPTACHLOR I 0.05 UJ I I 0.05 u I I 0.0s u I I I 

s 
0 

fi 
MISCELLANEOUS PARAMETERS (MGR) 

HARDNESS as CaC03 (MAIL) I 66 I I 72 I I 52 I I I 



TABLE IO-7 

SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 
NSB-NLON, GROTON, CONNECTICUT 

!j 

PAGE 1 OF 1 

Shallow Wdls (1) Deep Wells (2) 
Unfiltemd FIltered Unflltemd Flltend 

Analyta Frequwwy Conchrath Location of Frequency Concentmtlon Location of Frequency Conccntratlon Location of Frequency Concentration Locatlon of 
of Rang* Maxlmum Of Range Maxlmum Of Range Maximum Of Maximum 

Detection 
Range 

Datectlon Datectlon Detection Datectlon Detection Detection 
VOLATILE ORQANICS (ugk) 

Detection 

4-Methyl-Z-pentanone II4 5 4GWlS NA (3) OH 
Bromodkhloromethane 

ND (4) NA 
II4 . 1 4GWlS NA OH ND 

Chloroform 
NA 

314 : 3-9 4GWlS NA Ill 3 4GW4D NA 
Xylenes, total II4 2 4GW4S NA OH ND 
PESTICIDES &g/L) 

NA 

Heptachlor [ 114 1 053 1 4GW2S ( I I NA 
INOROANICS @g/L) 

1 011 1 I ND I I I NA 1 

Hardness as wco3 3i3 72-94 
Total phosphorus l/l 0 12 
Total suspended solids Ill 139 

1 Includes samples 4GWlS, 4GW2S, 4GW3S and 4GW4S 
2 Includes sample 4GW4D. 
3 NA - Not Analyzed. 
4 ND - Not Detected. 

4GW2S NA 111 90 4GW4D NA 
4GW3S NA NA NA 
4GW3S NA NA NA 



TABLE 108 
SUMMARY OF ROUND P/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 

8 NSB-NLON, GROTON, CONNECTICUT 

8 
PAGE 1 OF 1 

Analyte 

Shallow Wells (1) Deep Wells (2) 
Unfiltered Filtered Unfiltered Filtered 

Frequency Concentration Location of Frequency Concentration Location of Frequent Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

I Detection Detection Detection 1 Detection 1 Detection 1 1 Detection I Detection 1 I Detection 

VOLATILE ORGANICS (ug/L) 
l,l,l-Trkhlomethane 1 l/4 I 2 1 4GW2S 1 - I 1 NA 13) 1 Olq 1 1 NIT IA\ 1 I I NA I 

i IIA :I 1 i AGW2.S 1 - 
.’ . \-, -. ..- \ .I ._. . 

- -. -. -. . - - . . -. I -----~ I NA 011 ND NA 
on disulfide 1 114 1 2 1 4GWlS 1 - ! NA O/l ND NA 

E;;ycrodde ; ; 1 11 1 AGWRS I - I - I NA I O/l I - I ND 1 - I - I NA 1 I . . .-._-- I I . . -. . I .- I I I . _. . 

I 4-8 1 4GWlS 1 - I I NA 1 O/l I I ND I I I NA I 
SEMtVOLATlLE ORGANICS fuo/L) 

INORGANICS @g/L) 
Aluminum II4 3350 4GWlS 014 ND l/l 1260 4GW4D 011 ND 
Antimony o/4 ND 114 6.8 4GW3S O/l ND 011 ND 
Barium 4i4 28-74 1 4GWlS 414 26.6-51.3 4GW3S l/l 40 4GW4D Ill 24.8 4GW4D 
Boron 2l4 26.6-34.4 4GW2S 3l4 24.7-49.1 4GW4S O/l ND 111 16.7 4GW4D 
Cadmium 
Calcium 

Chromium 
Copper 

Iron 
Lead 
Magnesium 

Manganese 

2l4 1 I-20.2 4GW2S 014 ND Oil ND 111 5 4GW4D 
414 145CKL20400 4GW3S 414 lA8m-19400 4GW3.S l/l 21300 4GW4D 111 21200 4GW4D 
l/4 12.6 4GWlS 014 ND o/l ND O/1 ND 
2l4 4-16.1 4GWlS 2l4 3.6-3.9 4 IGWIS 1 111 1 10.4 1 4GW4D 1 O/l 1 ND 

A430 4GWlS 1 l/4 33.3 4GW2S 111 . . I lRO0 .--- I AGWAD .-__ ._ I 
! I 

011 -. I - I I ND ..- I 

I 314 I 11.1-16.5 I 4GW2S I 2l4 1.2-2.1 4GWlS Ill I 5.2 i 4GW4D 1 O/l I I ND I 
1 414 1 22703810 1 4GW3S 1 4l4 2280-3590 4GW3S 111 I 3440 1 4GW4D 1 Ill 1 3320 [ 4GW4D 

:w1s E III I 33A i AGWAD 1 111 i 9.3 1 AGWAD I 1 414 1 3.1-80.1 1 4GWlS [ 414 I 3.2-12.7 I 4( ___ .- --. .-__ .- .-_. .- 
Potassium 1 3l4 1 3180-3640 1 4GWlS 1 414 1 2470-3420 1 4GW3S 011 ND l/l 2460 4GW4D 
Sodium 1 4l4 1 26900-58000 1 4GW3S 1 414 1 26700-55900 1 4GW3S 111 31500 4GW4D Ill 32400 4GW4D 

5.8 4GW4D O/l ND 
1 114 1 4.5 1 4GWlS 1 014 1 I ND 1 011 1 ND O/l ND 
1 314 1 10.4-58.5 1 4GWlS 1 2l4 1 1.6-9.6 1 4GW3.S 1 O/l 1 ND O/l ND 

Thallium 1 l/4 1 5.6 1 4GWlS 1 2l4 1 5.7-6 1 4GWlS 1 l/l 1 

MISCELLANEOUS (mgA) 

Hardness as caco3 1 414 1 46-60 1 4GWlS 1 - I I NA 1 111 1 66 1 4GW4D 1 I I NA I 
3, 

1 Includes samples 4GWlS-2, 4GW2S-2, 4GW3S-2, and 4GW4S-2. 
2 Includes sample 4GW4D2. 
3 NA - Not Analyzed. 

4 ND - Not Detected. 



TABLE 10-9 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
RUBBLE FILL AREA AT BUNH 
SAMPLE NUMBER: 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

FILTERING: 

iR A86; NSB-NI 
4sWl 
4SWl 

12iO993 

PHZ-1 

Unfiltered 
I 

SEMlVOLATlLES (W/L) 

1 BIS(ZETHYLHEti)PH+HALATE 
INORGANICS lUGRl 

ALUMINUM 

ARSENIC 

CALCIUM 

COPPER 

IN, GROTON, 
4swz 

4SW2 

120!993 

PH2-1 

Filtered 

:ONNECTICUT 

‘i5JqE-y 
jl. 

I 1 J I I 10 u I I 10 u I I I 
629 139 u 14clo 127 U 1710 

2.0 u 2.0 u 2.0 u 2.0 u 2.4 J 

366 331 752 332 628 

4.6 J 6.7 J 23.4 J 2.0 UJ 9.1 J 

? 
E MISCELLANEOUS PARAMETERS (MO/L) 

HARDNESS as CaC03 (MGIL) I 1 u I 12.0 I 1 u I 1.0 u’ I 1 u I I 



‘, 
) 

TABLE 10-10 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 1 

Analyte 

1994 Phase II - Round 1 (1) 
Unfiltered Filtered 

Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum 

1 
1 

1 Detection 1 Detection 1 1 Detection J 
ATILE. ORGANICS (uglL) 

Bis(2-Ethylhexyl)phthalate I l/2 I 1 1 4SWl I I I NA (2) 1 
INORGANICS (ug/L) 

Aluminum 1 212 1 829-1555 1 4SW2 1 O/l 1 1 ND (3) 1 
Arsenic l/2 1.7 4SW2 O/l ND 
Calcium 212 368-690 4SW2 l/l 331.5 4SW2 
#T----- cllcl AC! 4EC)C 1 C\AP¶ 4 I4 1 mc A C\AIC) 
LUpptFl I LIL 1 9.0- ,“.LJ 

Iron 212 1 600-1460 
Lea ~’ 
Magnesium 
Mannanese .-.--..a-..--- 

Potassium 

Vanadium 
Zinc 

I I 

I 212 I 176-434 
2l2 1 18.5-42.35 
l/2 710 4sw2 Ill 653.5 4SW2 
II2 4.55 4SW2 O/l ND 
212 21.5-41.8 4SW2 O/l * ND 

4SW2 O/l - ND 
4SW2 O/l ND 
4SW2 O/l ND 
4SW2 O/l ND 

MISCELLANEOUS PARAMETERS 
[Hardness as CaC03 I o/2 I I ND I l/l I 6.25 1 4SW2 1 

1 Includes samples 4SW1, 4SW2, and 4SW2-D (filed duplicate of 4SW2). 
Duplicate results are averaged and counted as one sample. 

2 NA - Not Analyzed. 
3 ND - Not Detected. 



TABLE lo-11 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
RUBBLE FILL AREA AT BUNKER A86; NSB-NLON, GROTON, CONNECTICUT ’ 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 



TABLE lo-11 

8 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
RUBBLE FILL AREA AT BUNKER A86; NSB-NLON, GROTON, CONNECTICUT * 

B SAMPLE NUMBER: 4SDl 
6 

4SD2( IS1 ROUND) 4SD2(2ND ROUND) 

LOCATION: 4SDl 4SD2 4SD2 
SAMPLE DATE: 02fo5l94 12ml93 12/20/93 

INVESTIGATION: PH2-1 PHZ-1 PHZ-2 

SAMPLE TYPE: GRAB GRAB GRAB 
STATUS: 

SEMlVOLATlLES (l&/KG) 

BENZO(A)PYRENE I 26w I 733 J I 3700 UJ I I I I 
BENZO(B)FLUORA 1OOOJ 3700 UJ ,NTHENE ‘: 

BENZO(G,H.I)PERYLENE 

BENZO(K)FLUORANTHENE 

EIlS(2-ETHYLHEXYL)PHTHALATE 

BUNL BENZYL PHTHALATE 

CARBAZOLE 

3100 

1200 230 J 3700 UJ 

2200 760 J 3700 UJ 

970 J 15OOJ 6lOWO 

BOOU 360 UJ 62oooo 

520 J 100 J 3700 u 

CHRYSENE 2900 1100 J 3700 UJ 

DI-N-BUNL PHTHALATE 6OOU 3BOU 42000J 

DI-N-OCNL PHTHALATE BOOU 31 J 65ooJ 

DlBENZO(A,H)ANTHRACENE 750J ’ 240 J 3700 UJ 

DIBENZOFURAN 240J 24 J 3700 u 

DIMETHYL PHTHAIATE BOOU 36OU 59000J 

FLUORANTHENE 5200 14OOJ 250 J 

FLUORENE 370 J 57 J 3700 u 

INDENO(l,Z,J-CD)PYRENE 1200 390 J 3700 UJ 

NAPHTHALENE 77 J 3BOU 3BoooO 

PHENANTHRENE 3900 700 J 3700 u 

PYRENE 4400 1700 J 1OOOJ 
PESTlClDESlPCBs (UG/KG) 

4,4’-DDT 28 J 2OU 13 J 

ENDOSULFAN SULFATE 13 J 17 J 37 UJ 

ENDRIN 4u 3.8 u 7.2 J 

ENDRIN ALDEHYDE 4u 2u 16 J 

ENDRIN KETONE 23 J 3.6 U 37 UJ 

GAMMA-CHLORDANE 2.4 J 2.4 U 19 UJ 

INORGANICS (MGIKG) 

ALUMINUM 6460 5750 3510 

ARSENIC 6.9 J 2.6 J 1.9 

BARIUM 29.0 24.6 16.1 

BERYLLIUM 0.29 0.24 U 0.64 U 



TABLE lo-11 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

x RUBBLE FILL AREA AT BUNKER A86; NSB-NLON, GROTON, CONNECTICUT ’ 

SAMPLE NUMBER: (SD1 

LOCATION: 4SDl 

SAMPLE DATE: 02bXl94 

INVESTIGATION: PHZ-1 

SAMPLE TYPE: GRAB 

4SDZ(lST ROUND) 

4SD2 

12mv93 

PH2-1 

GRAB 

I STATUS: 

4SD2(2ND ROUND) 

4SD2 

12QOl93 

PH2-2 

GRAB 

INORGANICS (W/KG) 

. 
MISCELLANEOUS PARAMETERS lMG/KGl 

TOTAL ORGANIC CARBON (MGIKG) 1 9300 I 10000 I 79Do I I I I I 
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SUMMARY OF SEDIMENT ANALYTICAL RESULTS 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Analyte 
Frequency Concentration Location of 

of Range Maximum 

I I Detection I I Detection 
VOLATILE ORGANICS hmlkal 

t 1 .1.2.2-Tetrachloroeth, 
- I-Y---a, 

_,.,-,- ~~~-~ ~-- ane I l/3 I 19 I 4SD2 
1 .1.2-Trichloroethane II3 16 4SD2 

~I I 

Il. 1 -Dichloroethene 
I 
I l/3 I 2 I 4SD2 

1,2-Dichloroethane 
1 ,ZDichloroethene (total) 
1.2-Dichlon 

- - x-----t 

corooane 

II3 12 I 4SD2 
l/3 12 4SD2 

I 1 I 

I l/3 I Ii I 4SD2 I 
12-Butanone 

I I 

I 2l3 I 16-45 I 4SD2 I 
4-Methyl-2-pentanone l/3 36 4SD2 
Benzene 113 7 4SD2 
Bromodichloromethane 113 10 4SD2 
Bromoform 113 9 4SD2 
Chlorobenzene II3 8 4SD2 

tChloroform 
I 
I II3 I 6 I 4SD2 I 

tchloromethane I 2i3 I 7-10 I 4SD2 I 

I 213 I l-7 I 4SD2 I 
Trans-1,3-dichloropropene 

Trichloroethene 
Vinyl acetate 
Xylenes, total 
SEMIVOLATILE ORGANICS (unlkn) 
2-Methylnaphthalene 
2-Methylphenol 
Acenaphthene 
Acenaohthvlene 

113 12 4SD2 
2l3 2-5 4SD2 
113 16 4SD2 
113 15 4SD2 

2/3 48-54000 4SD2 
113 110 4SDl 
2/3 35-290 4SDl 
2l3 77-240 4SDl 

Anthracene Z3 180-950 4SDl 
Benzo(a)anthracene 2l3 760-2700 4SDl 
Benzo(a)pyrene 2l3 790-2600 4SDl 

Benzo(b)fluoranthene 2l3 1000-3100 4SDl 
Benzo(g,h,i)petylene 2i3 230-l 200 4SDl 
Benzo(kHluoranthene 2l3 760-2200 4SDl 
Bis(2-&ylhexyl)phthalate ’ 313 970-610000 4SD2 
Butyl benzyl phthalate l/3 820000 4SD2 
Carbazole 2l3 loo-520 4SDl 
Chrvsene Z3 1100-2900 4SDl 
Di-N-butyl phthalate I 113 42000 4SD2 
Di-N-octyl phthalate 2l3 31-6500 4SD2 
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SUMMARY OF SEDIMENT ANALYTICAL RESULTS 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 
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-. 
-%ldf 

Analyte 
Frequency Concentration Location of 

of Range Maximum 

)enzo(a,h)anthracene 
I 1 I -~ --------- 

I 213 I 240-750 I 4SDl 
I Detection I I Detection 1 

INaDhthalene 
Phbanthrene 
D\WC6tlI3 I ,‘V”’ 
PESTICIDES (uglkg) 

t4.4’-DDT 

I I 213 

is 
I 
t 

77-380000 . . -- 4SD2 

I I 700-:--- 3900 4SDl 

I 
?,c) JIJ I 

4 nnn A *fin I uuu-+9uu 4SDl 

_ -. 
I 2l3 I 13-28 I 4SDl I 

1 Endosulfan sulfate I 713 I IX-17 I ASI37 t 
\ 
Endrin ~- 
Endrin aldehvde 

-- .- . . .-VW 
l/3 7.2 4SD2 
113 16 4SD2 

IEndrin ketoni 
1 

- I I .--- 
l l/3 I 23 I 4SDl 

IGamma-Chlo 
INORGANIC: 

1 
rdane 
3 OWW 

t I 
.-- 

1 1,; 

I 

I 24 I 4SDl I 

I 313 I 351 O-6460 I 4SDl 1 

llroi’ 

!ad 

i_-- ..-_- .-- . 
313 13.9-66.6 4SDl 
313 1870-2720 4SD2 i 

1 Includes samples 4SD1, 4SD2 (1st Round), 4SD2 (2nd Round). 
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CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS 
SITE 4 - RUBBLE FILL AREA AT BUNKER A88 

NSB-NLON, GROTON, CONNECTICUT 

Revision 1 
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Chemical of Concern 

1 UCL if single concentration presented, otherwise average for CTE and maximum for RME. For groundwater, maximum is 
defined as the highest average concentration in a single well, and average is defined as the overall average concentration 
of all well-specific averages. 

2 NA - Not applicable. Chemical is not a chemical of concern for this medium. 
3 Maximum. Calculated UCL exceeded maximum. 
4 Maximum. Average exceeds maximum. 
5 Dissolved fraction. Chemical not detected in unfiltered samples. 
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TABLE lo-14 , -. 

ESTIMATED RISKS”’ -wF= 
SITE 4 - RUBBLE FILL AREA AT BUNKER A86 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Route 

Hazard Index 

Construction Older Child 
Worker Trespasser 

Incremental Cancer Risk 

Construction Older Child 
Worker Trespasser 

I I 
1 RME”’ 1 CTE”’ 1 RME -1 CTE 1 RME 

Incidental Ingestion of 
Soil 

9.9E-1 1.6E-1 4.1 E-l 4.4E-2 1 .l E-5 1.8E-6 4.2E-5 

Dermal Contact with 
Groundwater 

8.1 E-l 7.8E-2 NAt4) NA 2.8E-7 NA 

Incidental Ingestion of 
Surface Water 

1 NA 1 NA 1 8.7E-3 1 1.6E-3 1 NA 

Dermal Contact with 
Surface Water 

~~ 1 NA INA-1 5.iE-4Tl.OE-41 NA 

Incidental Ingestion of 
Sediment 

1 NA ( NA 1 6.OE-2 1 2.9E-3 1 NA 

Cumulative Risk: 1 1.8E+O 1 2.4E-1 1 4.8E-1 1 4.9E-2 1 1.2E-5 

CTE 1 RME 

NA -- 

-t 

NA 5.6E-6 

1.9E-6 1 4.8E-5 1.5E-6 1 

1 Chemical-specific risks presented in Appendix F.Q. -4 
2 RME - Reasonable Maximum Exposure. 
3 CTE - Central Tendency Exposure. 
4 NA - Not Applicable; exposure route not evaluated for this receptor. 
5 No carcinogenic chemicals identified as COCs for surface water. 
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TABLE lo-15 

ECOLOGICAL CHEMICALS OF CONCERN 
SITE 4 - RUBBLE FILL AREA AT BUNKER A88 

NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern 

Boron X X NA NA NA NA NA NA 

Chromium X X NA NA NA NA NA NA 

Lead X X X NA X X NA NA 

Manganese NA NA NA NA X X NA NA 

r-. 
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TABLE IO-15 (Continued) 
ECOLOGICAL CHEMICALS OF CONCERN 
SITE 4 - RUBBLE FILL AREA AT BUNKER A88 
NSB-NLON, GROTON, CONNECTICUT 

Notes 1) NA - not applicable. Chemical is not chemical of concern for this receptor. 
2) X - Chemical of concern for this receptor. 
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TABLE lo-18 

HAZARD QUOTIENTS FOR TERRESTRIAL VEGETATION 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 4 - RUBBLE FILL AREA AT BUNKER A86 
NSB-NLON, GROTON, CONNECTICUT 

I Chemical of Concern I Hazard Quotient 

Aluminum 3.4E+2 

Boron 3.5E + 1 

Vanadium 2.7E+ 1 

1 Ch ronjum 

Arsenic 

Zinc 

1.5E+l 

8.2E+O 

Lead 

Antimony 

1.3E+O 

1.2E+O 

,-. 
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TABLE lo-17 

HAZARD QUOTIENTS FOR TERRESTRIAL VEGETATION 
BASED ON MEAN CONCENTRATIONS 

SITE 4 - RUBBLE FILL AT BUNKER A88 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

Aluminum 2.7E+2 

Antimony 

Lead 

l.lE+O 

1 .OE+O 

D-01-95-10 1 o-64 CT0 129 



Revision 1 
March 1997 

TABLE lo-18 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 4 - RUBBLE FILL AREA AT BUNKER A86 
NSB-NLON, GROTON, CONNECTICUT 

leceptor 

;hort-Tailed Shrew 

3arred Owl 

Chemicals of Concern Total HI per COC for % Contribution of COC to Total 
all Pathways Receptor HI 

Heptachlor epoxide 5.8E+2 38.5 

Arsenic 5.3E+2 35.4 

Vanadium l.lE+2 7.6 

Antimony l.lE+2 7.0 

All others 1.7Et2 11.5 

Total Receptor HI 1.5Et3 

Pathway Total HI per Pathway % Contribution of Pathway to Total 
Receptor HI 

Soil 7.4Et2 49.2 

Food 7.7Et2 50.8 

Water O.OEtO 0.0 

Chemicals of Concern Total HI per COC for % Contribution of COC to Total 
all Pathways Receptor HI 

4,4’-DDT 1.9Etl 50.6 

Heptachlor epoxide 4.7E+O 12.6 

4,4'-DDE 5.8E+O 15.5 

Zinc 1.7E+O 4.5 

All others 6.3EtO 16.8 

Total Receptor HI 3.7Etl 

Pathway Total HI per Pathway % Contribution of Pathway to Total 
Receptor HI 

Soil 1.4E+l 36.5 

Food 2.3E t 1 63.5 

Water O.OE+O 0.0 
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TABLE lo-19 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS 

SITE 4 - RUBBLE FILL AREA AT BUNKER A86 
NSB-NLON, GROTON, CONNECTICUT 

Receptor 

Short-Tailed Shrew 

Barred Owl 

Chemicals of Concern Total HI per COC for 
all Pathways 

Heptachlor Epoxide 5.8E+2 

Arsenic 1.5Et2 

Antimony 9.6E t 1 

Vanadium 7.9E+O 

All others 5.9E + 1 

Total Receptor HI 9.7Et2 

Pathway Total HI per Pathway 

Food 

4,4’-DDT 7.9EtO 

Heptachlor epoxide 2.8EtO 

4,4’-DDE 5.8EtO 

Antimony 1SEtO 

All others 2.OEtO 

Total Receptor HI 2.OE+ 1 

Pathway Total HI per Pathway 

Soil 9.8E t0 

Food l.OEtl 

Water O.OEtO 

% Contribution of COC to Total 
Receptor HI 

60.1 

15.6 

10.0 

8.2 

6.1 

% Contribution of Pathway to Total 
Receptor HI 

45.8 

54.2 

0.0 

% Contribution of COC to Total 
Receptor HI 

39.6 

14.0 

28.8 i 

7.4 

10.2 

% Contribution of Pathway to Total 
ReceDtor HI 

48.9 

51.1 

0.0 
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NOTES: 
1. UNDERGROUND UTILITY LOCATIONS ARE APPROXIMATE. 
2. BASE MAP AND UTILITY INFORMATION FROM MAPS OF NSB-NLON 

AND PHA!3E II RI WORK PIAN. 

LEGEND 
FIGURE 10-l 

- lo---- MISIINC CONTOUR GENERAL SITE ARRANGEMENT 

I_ 

-.. - - WATERCOURSE 

-m-O- STORM SEWER &ND RUBBLE FILL AREA AT BUNKER A66 
SCALE IN FEET CATCH BASIN 

EXPOSED BEDROCX 

FENCE 

Brown& 

. 
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NOTES: 
1. UNDERGROUND UTILI-IY LOCATIONS ARE APPROXIMATE. 
2. BASE MAP AND UTILITY INFORMAnON FROM MAPS Of NSB-NLDN 

AND PHASE II RI WORK PLAN. 
3. THE LOCATION OF 4SW/SDl IS APPROXIMATE. 

T 

0 
d 

SCALE IN FEET 

LECEN 

8 
4UW3.S PNASE II YCNITCf+INC XLL 

4% 
PHASE II TEST BORING 

A 
4!s6 PNASE II SURFACE SOIL UVPLE 

4SW&Q SEDIUENT SAMPLE 
PHASE II SURFACE WATER AND/CR 

A 
4s1 PHASE I SURFACE SOLL SAMPLE 

- lo- EXlSilNC CONTOUR 
- - - WATERCOURSE 

---ix STORM SEWER AND 
CATCH BASIN 

MPOSED BEDROCK 

FENCE 

FlGURE 10-2 

SAMPLING LOCATIONS 

RUBBLE FILL ARE4 AT BUNKER AB6 
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1. UNDERGROUND UTMY’ LOCATIONS ARE APPROXIMATE 
MAP AND UTILITY INFORMATION FROM MAPS OF NSB-NLON 

FIGURE 1 O-3 

S PHASE II YONlT’XlNC MLL 
SHALLOW BEDROCK/OVERBURDEN 

POTENTIOM~RIC SURFACE MA!’ 
RUBBLE FILL AREA AT BUNKER AB6 

c- CROUNOWATER FLOW DIRECTION 
MPOSED BEDROCK 
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,CAD: o:\OATA\CADD\9594\8UNI 

Y 

6 
a 

cl 
m 

0 
bl 
U-J 
0 
0. 

CPA” = 2.28 I As = 21.8 M 

NOTES: 
1. UNDERGROUND UTILllY LOCATIONS ARE APPROXIMATE. 
2. BASE MAP AND UTILITY INFORMATION FROM MAPS OF NSB-NLON 

AND PHASE II RI WORK PLAN. 

FIGURE 10-4 
PAHs AND ARSENIC IN 

IN SOIL (mg/kg) 
RUBBLE FlLL AREA AT BUNKER A86 

LEGEN 
9 

4w3s PtlASE II KlNITlRIffi YUL As ARSENIC 

ND NOT DE1txm 

- IO- EXISTING CONTOUR 
- ..- ‘.- WATERCOURSE 

--mr-c) STORM SEWER AND 
CATCA BASIN 

m DfPosELl BEDROCK 

W-E FENCE 

PNASE II TEST 9UtINC 

SCALE IN FEET PHASE II SURFACE SOIL SAWLE 

A 
4ssl 

PNASE I SWFKE SOIL SAMPLE 

NPAH NLNCCACINUiENIC PAHS 
CPAH CARCINOGENIC PAHS 
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_- -= 11.0 DEFENSE REUTILIZATION AND MARKETING OFFICE - SITE 6 

This section provides a site-specific summary of various aspects of the Defense Reutilization and Marketing 

Office (DRMO) site investigation. Section 11.1 provides a brief site description. The sampling and analysis 

program is summarized in Section 11.2. Section 11.3 discusses site physical features. The nature and 

extent of contamination is discussed in Section 11.4. Contaminant fate and transport is summarized in 

Section 11.5. Section 11.6 provides the baseline human health risk assessment, Section 11.7 provides the 

ecological risk assessment, Section 11.8 includes a comparison of site data to Connecticut Standards, and 

Section 11.9 provides a summary and conclusions. 

11.1 SITE DESCRIPTION 

The DRMO is adjacent to the Thames River in the northwestern section of NSB-NLON. The DRMO is the 

storage and collection faciifty for items to be sold at auctions and sales held periodically throughout the 

year. Figure 11-l shows the general site arrangement. Drawing Number 1 (Volume iii) displays the location 

a=--. of the site. Current photographs of the site are included in Appendix B.3. 

The DRMO was used as a major base landfill and burning ground from 1950 to 1969. The materials burned 

and landfilled included construction materials, combustible scrap, and other non-salvageable waste items. 

These materials were burned on the Thames River shoreline adjacent to the current location of the DRMO. 

The residue was pushed to the shoreline and partially covered. 

Atlantic personnel reviewed archived aerial photographs of the DRMO area. The 1934 photographs show 

fill in the southern portion of the site. Fill for bulkheads and docks south of the DRMO did not exist at that 

time. Aerial photographs from 1951 show the land in its present configuration, except for the northwest 

portion which was not filled at that time. 

-1. 

Atlantic personnel inspected the site on September 30, 1988. Metal and wood products were stored 

throughout most of the site. Buildings 479 and 355 are located within the paved area to the south and are 

primarily used for storage. Building 491, located in the unpaved area to the north, is used for miscellaneous 

storage, including batteries. Metal baling operations are performed adjacent to Building 491 on a gravel 

surface. Based on an inspection of the building plans, Atlantic personnel identified the presence of a former 

battery acid handling facility at the north section of the site, within Building 491. A large scrap yard is 

located north of Building 479. Submarine batteries were stored in the southeast portion of the site adjacent 
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to the railroad tracks; no leakage was observed. An in-ground rubber-lined tank and associated pumping 

facilities were noted on the plans. DRMO personnel indicated that the tank actually may have been installed 

directly adjacent to the building to the east. 

A Time-Critical Removal Action was performed at the DRMO by OHM Remediation Services Corporation 

during the course of the Phase ii RI. Construction aspects of the removal action were completed in 

January 1995. The removal action focused on the removal of lead, PAHs, and PCB-contaminated soils from 

the northern half of the DRMO. Soils were excavated to a depth of approximately 3 feet (or to the water 

table if the depth to water was less than 3 feet). Approximately 4,700 tons of soil were removed. Preliminary 

remediation goals (PRGs) were identified during the IRA which included the excavation of soils with lead 

greater than 500 mg/kg, PCBs greater than 10 mg/kg, and carcinogenic PAHs greater than 100 mg/kg. 

Excavated soils were transported off site and disposed of at a RCRA landfill (Envirosafe) in Grand View, 

Idaho. 

The excavated area was backfilled with clean borrow material from an offsite location. A-cap consisting of 

a woven geotextiie liner, a geosynthetic clay liner, and a nonwoven geotextiie liner was installed. 

Approximately 12 inches of crushed stone and 3 inches of asphalt were placed over the ciay/geotextiie 

cover. The remaining (paved) portion of the DRMO was also upgraded via placement of an asphalt layer. 

The spent acid tank was also removed. 

11.2 SITE INVESTIGATIONS 

Section 2.0 included a detailed discussion of the general sampling procedures and analytical methods 

employed during the Phase ii RI at NSB-NLON. Sample locations (Phase I RI, Phase ii RI, and FFS) are 

depicted on Figure 11-2. Sample locations from the Removal Action are depicted in Figure 11-3. The 

remainder of this section summarizes the scope of the Phase I RI, Phase ii RI, FFS, and Removal Action 

investigations. 

11.2.1 Phase I RI 

The Phase I RI at this sfte included test borings, monitoring well installation, soil, surface water, and 

groundwater sampling. Twelve shallow subsurface (less than 2 feet deep) soil samples pius one field 

duplicate and 12 subsurface (greater than 2 feet deep) soil samples plus one field duplicate were collected 

from seven test borings and five monitoring well borings. Four surface soil samples (two composite and 

two grab samples) plus one field duplicate were collected and analyzed. Six groundwater samples plus one 

field duplicate were collected from five shallow wells and one deep well. Additionally, one surface water 
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.- 
F sample was collected from the Thames River at the north end of this site. Sample locations are shown on 

Figure 1 l-2. Table 1 l-1 presents a sample-specific summary of the sampling and analysis program for the 

Phase I RI. 

11.2.2 Focused Feasibility Study 

The FFS was performed at the DRMO site in October 1993 to gain a better definition of the extent of soil 

contamination. Split-spoon samples were collected from 17 borings. One or more samples were collected 

from each boring based on visual evidence of contamination, field-measured organic vapor readings, and 

field-measured lead contamination (using X-Ray Fluorescence). Twelve surface (less than 2 feet deep) soil 

samples and twelve subsurface (greater than 2 feet deep) soil samples were collected. One surface and 

two subsurface field duplicates were also collected. One of the borings was completed as a monitoring weii. 

Sample locations are shown on Figure 11-2. Table 11-2 presents a sample-specific summary of the 

sampling and analysis program for the FFS. 

11.2.3 Phase II RI 

Five new groundwater monitoring wells (two shallow and three deep) were installed and sampled during the 

Phase ii RI. Additionally, four previously installed shallow wells were sampled. Two rounds of groundwater 

sampling were completed. Ten samples (including one field duplicate sample) were collected during each 

sampling round. Three subsurface soil samples were collected during the installation of three of the new 

wells. Sample locations are shown on Figure 1 l-2. Table 11-3 presents a sample-specific summary of the 

Phase ii RI sampling and analysis program. 

11.2.4 Time-Critical Removal Action 

A total of 73 soil samples (plus 6 field duplicates) and two pavement samples were collected from the scrap 

yard area north of Building 479, during the Time-Critical Removal Action. Sample locations are shown on 

Figure 11-3. Table 114 presents a sample-specific summary of the sampling and analysis program for the 

Time-Critical Removal Action. Analytical results from soil sample locations in areas which were subsequently 

excavated were not evaluated in the human health and ecological risk assessments, due to the fact that no 

potential future threat is associated with these removed soils. Human health and ecological risks associated 

with those soils left in place after the removal action have been evaluated. 

=K- 
Twenty-three individual soil samples (i.e., samples 16144-1 through -18 and -21 through -25) plus 2 field 

duplicates and 5 composite samples (i.e., samples 16144-26, -27, -30 through -32) were collected from 25 
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locations prior to excavation to better define the limits of PCB-contaminated soils. in addition, pavement 

cores (samples 16144-33 and -34) were taken from two borings (16144-19 and -20). Materials were then w. 
excavated based on data from these and previously-collected samples. 

Confirmation sampling was initiated when excavation operations were approximately 75% complete. Forty- 

five confirmation soil samples plus four field duplicates (i.e., samples 16144-35 through -82) were collected 

from the sidewalls of the excavation area. Some further excavation was subsequently performed. Residual 

contamination above the PRGs remained in soil after excavation was completed. 

11.3 PHYSICAL CHARACTERISTICS 

This section presents a summary of site physical characteristics for the DRMO site based on information 

generated during the Phase I and Phase ii Ris. Topography and surface features, surface water, soils, 

geology, and hydrogeoiogy are discussed in the subsections that follow. 

11.3.1 Topography and Surface Features 

Figure 1 l-l shows the topography of the DRMO. To the east of the DRMO, there is an exposed bedrock 

high that slopes steeply to the west towards the site. Across the railroad tracks shown on Figure 11-1, the 

ground surface continues to slope to the west, to an elevation of 10 feet msi. The ground surface at the 

DRMO itself gently slopes to the west from an elevation of 8 feet msi along the eastern boundary of the site 

to 4 feet msi at the Thames River. The land is relatively flat, low lying and prone to flooding by the Thames 

River. 

-4 

The northern portion of the DRMO is unpaved and has a gravel surface. The southern portion is paved with 

asphalt, most of which is deteriorated.. Buildings 479 and 355 are located within the paved area. 

Building 491 is located in the unpaved area. 

11.3.2 Surface Water Features (Atlantic, August 1992) 

Ail surface water drainage flows west to the Thames River, which is located along the western edge of the 

DRMO. Two storm sewer systems exist along the southern side of the site which convey local discharge 

from the eastern side of the Providence and Worcester Railroad to the Thames River. 
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_- 11.3.3 Soil Characteristics .-A+- 

The SCS Soils Map (SCS, 1963) classifies the soil at the DRMO as Udorthents-Urban land complex. This 

soil type is defined as excessively drained to moderately drained soils that have been disturbed by cutting 

and filling. To the north of the site, the soil is classified as the Hinkley Loam. This soil is found on stream 

terraces and outwash plains and consists of a dark, gravelly sand loam. Native materials at the DRMO were 

most likely of this type. Upsiope of the site along the exposed bedrock high (northwest), the soil is classified 

as the Hoiiis-Charfton-Rock complex. This soil is defined as stones and boulders intermingled with a dark, 

fine, sandy loam. Bedrock outcrops are prevalent. 

11.3.4 Geology 

r- 

Geologic conditions at the DRMO consist of a westward-thickening wedge of overburden materials (fill and 

natural deposits) overlying fractured metamorphic bedrock. The bedrock surface across the DRMO is 

depicted on Drawing Number 4 (Volume iii). Geologic conditions are shown on cross-sections C-C’ 

and F-F’ on Drawing Numbers 19 and 20, respectively (Volume iii). The DRMO is underlain by an upper 

layer of 2 to 20 feet of fill material. The fill consists primarily of sand and gravel but also contains metal and 

wood. The fill is thickest along the Thames River (6MW2D, 6TBlO,6TBl2, 6TBl6, 6TBl7, and 6TBl9). The 

fill is thinnest at 6TBl3 and 6TBl5. There was no evidence of fill at 6MW7S (southeast corner of site) or the 

6MW6 well cluster and the 6MW5 well cluster (offsite). 

in most cases, the fill is underlain by clayey silt, which thickens from 2 feet along the eastern portion of the 

DRMO to a maximum observed thickness of 46 feet along the Thames River. The silt layer is underlain by 

sand and gravel, except at 6MW2D where the silt lies directly on bedrock. Upsiope of the DRMO at the 

6MW5 and 6MW6 well clusters, the clayey silt is missing and 20 feet of sand and gravel rest on bedrock. 

The coarse-grained natural overburden materials are generally mapped as terrace deposits along the 

Thames River (USGS, 1960). These terrace deposits are stratified drift of former glacial meltwater streams. 

At the DRMO, the coarse-grained terrace deposits are overlain by the clayey silt, which are finer-grained river 

bottom sediments. 

Bedrock in the northern portion of the DRMO has been mapped as the Granite Gneiss. Bedrock in the 

southern portion of the DRMO has been mapped as the Mamacoke Formation (USGS, 1967). These 

mapped formations were detected during drilling: the Granite Gneiss was encountered at 6MW5D and the 

Mamacoke Formation was encountered at 6MW6D. The Westerly Granite has been mapped along the 

eastern portion of the site, but it was not detected during drilling (Phase I RI). A bedrock high exists to the 

east of the DRMO and is an extension of the large bedrock high that borders the north part of NSB-NLON. 
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The bedrock at the DRMO slopes westward toward the Thames River. The slope of the bedrock surface 

across the DRMO is approximately 25 percent. 

11.3.5 Hydrogeology 

Groundwater is present within the overburden and bedrock underlying the DRMO. The water table is 

generally encountered within the fill materials at the site, with the underlying clayey silt and terrace deposits 

under saturated conditions. Based on the expected relative permeability of these three units (the coarse- 

grained fill and terrace deposits are expected to be significantly more permeable than the intervening clayey 

silt layer), the three deposits are considered to be separate hydrostratigraphic units. The clayey silt may 

function as an aquitard relative to the overlying and underlying coarser grained units. 

Groundwater flow is generally from east to west, following topographic and bedrock surface slope to the 

Thames River. Due to the proximity of the site to the riier and the demonstrated influence of tides on 

groundwater levels near the river at the Lower Subase, it is expected that tidal fluctuationsof the riier locally 

affect groundwater levels, at least in the western portion of the DRMO. No studies have been performed 

to date at the DRMO to quantify the magnitude of groundwater level changes due to tidal effects; however, 

during high tide it is expected that some short term, localized reversal of groundwater flow from the river 

inland is likely to occur. Except for during high tide, groundwater is expected to discharge to the river. 

Figure 11-4 shows shallow overburden groundwater flow contours for the DRMO (based on August 1994 

data). During August 1994, water level measurements were collected around low tide and varied from 

2.45 to 10.84 feet below ground surface (in Table 44) across the site unit. As is expected groundwater flow 

is westward towards the Thames River. Groundwater flow directions in the bedrock are expected to be 

similar to the overburden flow directions. The bedrock high to the east and upgradient of the DRMO 

maintains a groundwater elevation of approximately 3 feet. Cross-section C-C’ shows that there are some 

irregularities in the groundwater elevations across the DRMO, which are most likely attributable to local 

bedrock irregularities and to the heterogeneity of the overburden. 

No clear patterns for vertical groundwater flow are evident from the water level data. At well cluster 

6MW2S/2D, an upward flow gradient was observed between the fill and terrace deposits during two of the 

three comprehensive water level measuring rounds. At cluster 6MW3S/3D, a downward gradient was 

observed between the fill and terrace deposits during two of the three measurement rounds. At cluster 

6MW5S/5D, a upward gradient was observed between the bedrock and terrace deposits during two of three 

measurement rounds, while at cluster 6MW6S/6D, a downward gradient between the fill and bedrock was 

observed during ail three water level rounds. Vertical gradients are expected to fluctuate significantly near 
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4+--X the river, due to tidal fluctuations and the resulting impacts on groundwater levels. Shallow overburden 

groundwater levels are expected to vary in response to the tides, more than deeper groundwater, due to 

a more direct hydraulic connection between the shallow overburden and river in comparison to deeper 

groundwater flow zones. 

Slug tests were performed at the 6MW7S and 6MW3D wells during the Phase ii RI. The estimated hydraulic 

conductivity at 6MW7S was 1.9 feet/day (6.7E-4 cm/set). The well was screened primarily in dense gravel 

fill. The estimated hydraulic conductivity at 6MW3D was 20.3 feet/day (7.2E-3 cm/set). Although 6MW3D 

is deeper than 6MW7S, it is located on the margin of the DRMO along the Thames River and is screened 

in loose sand and gravel alluvium (terrace deposits). 

The average hydraulic conductivity of the fill materials was calculated by taking the geometric mean of 

DRMO-specific hydraulic conductivities (both Phase I RI and Phase ii RI) for two wells completed within the 

fill materials. Hydraulic conductivities from Phase I RI well 6MW2S (70 ft/day) and from Phase ii RI well 

6MW7S (1.9 ft/day), were used to calculate the geometric mean. Hydraulic conductivities were estimated 

at these wells based on a slug test (6MW7S) and a single well pumping test (6MW2S) results. The average 

hydraulic gradient was calculated using groundwater measurements from March and August 1994. 

The volumetric rate of shallow groundwater discharge from the fill materials at the DRMO to the Thames 

River was estimated using site-specific information. Since the underlying clayey silt layer likely acts to 

minimize groundwater impacts from the DRMO to the deep river bottom and alluvial deposits, the 

groundwater flux from the DRMO to the river was calculated from the fill only. The estimated discharge rate 

(1,666 cubic feet/day) was calculated using Darcy’s equation (Q=KiA), an average hydraulic conductivity 

of 11.5 feet/day, an average hydraulic gradient of 0.0115, an average saturated thickness of the fill materials 

near the river of 15 feet, and the length of the DRMO along the Thames River (840 feet). The actual 

discharge rate is likely to be substantially lower than this calculated rate, as tidal effects were not 

considered. During periods of high tide, groundwater discharge to the river is expected to be halted as 

gradients reverse and the river recharges the groundwater. 

Generic contaminant loading rates for groundwater discharge into the Thames River from the DRMO site 

were generated using an estimated groundwater discharge rate (Q, discounting tidal effects) of 1,666 cubic 

feet/day, a 0.75 factor applied to this flux rate to account for the lack of groundwater discharge during 

periods of high tide (assumed about 6 hours/day over 2 tidal cycles), hypothetical solute concentrations 

(C) of 10, 100, and 1,000 pg/L, and the following mass flux equation (mass flux = Q x 0.75 x C). The 

corresponding daily discharge rates from the DRMO into the Thames River are 7.80E4,7.80E-3, and 7.80E-2 

ibs/day for solute concentrations of 10, 100, and 1,000 pg/L, respectively. Actual discharge rates for 
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individual dissolved constituents can be approximated by using these generic discharge rates and the 

average concentration of the constituent. For example, a compound present at an average concentration 

of 25 pg/L in groundwater would have a loading rate 2.5x the generic rate calculated for a solute present 

at the 10 pg/L concentration. This loading estimate does not factor in retardation and degradation of 

solutes, which may be substantial in some cases and would reduce the loading rate. 

=, 

11.3.6 Ecological Habitat 

The DRMO site is located in the northwestern section of NSB-NLON, adjacent to the Thames River. in the 

past, the southern half of the DRMO was covered with asphalt, most of which was deteriorated, while the 

northern portion was unpaved and had a gravel surface. The site was subsequently remediated in 1995 and 

a cap was placed over a majority of the central and northern portions of the site (OHM, September 1995a). 

Bituminous concrete pavement was then placed over the entire area of the composite cap. This section of 

the NSB-NLON is very well-developed and is characterized by high human activii. Because of these 

conditions, the DRMO provides poor wildlife habitat for wildlife. The Thames River ecoogicai habitat is 

described in Section 17.3.6. 

11.4 NATURE AND EXTENT OF CONTAMINATION 

-4 

This section contains a discussion of the nature and extent of soil and groundwater contamination at the 

DRMO site. Samples were collected at this site during both Phases I and ii Ris, as well as during an FFS 

and an IRA. The complete data base, including ail engineering parameters, for ail investigations is contained 

in Appendix D.7 of this document. 

11.4.1 j&ii 

Positive analytical results for ail soil samples from the DRMO site are presented on Table 1 l-5. Positive 

TCLP results are presented on Table 1 l-6. These tables also indicate those soils which were excavated 

during the Time-Critical Removal Action. The soil analytical data are summarized in Table 11-7. Since 

excavated soils are no longer present at the site, they are not included in Table 11-7 and are also excluded 

from the discussion of the nature and extent of contamination at the site. 

Several volatile organic compounds, including carbon disuifide, vinyl chloride, monocyclic aromatics, 

ketones, and several haiogenated aiiphatics, were detected in the surface and subsurface soils at this site. 

Most voiatiies were detected infrequently (in from one to seven of 73 total samples) and at relatively low 

concentrations (less than 20 pg/kg), however there were some exceptions. The subsurface sample from 
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--s boring 6TB4 in the central portion of the site (6 to 8 feet deep) contained several voiatiies at elevated 

concentrations. Haiogenated aiiphatics were predominant in this sample with detections such as 1,1,2,2- 

tetrachioroethane (6,400 fig/kg), 1 ,1,2-trichioroethane (590 pg/kg), 1,2dichioroethane (1,900 pg/kg), 1,2- 

dichioroethene (16,000 pg/kg), tetrachioroethene (210 pg/kg), trichioroethene (7,100 pg/kg), and vinyl 

chloride (1,300 pg/kg). These compounds and their degradation products are typically used in degreasing 

operations. Their occurrence at such concentrations was limited to this particular sample. Only 3 pg/L 

trichioroethene was noted in the groundwater sample from the adjacent (though upgradient) well 6MW8S 

installed during Round 1 of the Phase ii RI. During the Round 2 Phase ii RI, this well was found to contain 

4 pg/L trichioroethene, 8 pg/L 1,2dichioroethene, and 5 pg/L vinyi chloride. Groundwater samples from 

shallow and deep monitoring wells (6MW3S and 6MW3D) located less than 100 feet downgradient from this 

boring location contained no more than 3 pg/L total voiatiies during Round 1 and 8 pg/L during Round 2. 

Xyienes (340 pg/kg) and acetone (350 pg/kg) were also detected in sample 6TB4, and xyienes (5,400 

pslks) and 4- methyl-2-pentanone (5,100 pg/kg) were detected in sample 6TBl7 (10 to 12 feet deep), 
-~ 

located near the Thames River. 

--. 

Several semivolatile organics, including 4-methylphenol, benzoic acid, carbazoie, chlorinated benzenes, 

phthaiates, and PAHs were detected in DRMO soils. PAHs were the most prevalent class of chemicals 

observed in the soil at this site. Soil samples collected throughout the site contained PAHs. PAHs detected 

most frequently (e.g., pyrene, fluoranthene, chrysene, benzo(b)fluoranthene, benzo(a)pyrene) are relatively 

insoluble; soluble PAHs (e.g., naphthaiene, 2-methyinaphthaiene, dibenzofuran, acenaphthaiene) were also 

detected but were much less prevalent. The presence of PAHs may be attributable to the emplacement of 

contaminated material during filling activiiies that occurred prior to construction of the DRMO or it could be 

related to releases of oily materials. The higher concentrations generally occurred in the soils surrounding 

the excavated area. Maximum concentrations of most PAHs in surface soils were found in the sample 

collected during the Time-Critical Removal Action from location 45, collected along the excavation sidewalls 

approximately 100 feet north of Building 479 in the central portion of the site. Maximum concentrations of 

most PAHs in subsurface soils were found in a soil sample from boring 6TB17, located approximately 60 

feet further north and 50 feet east of the Thames River. Figures 1 l-5 and 1 l-6 provide graphic presentations 

of total carcinogenic and total noncarcinogenic PAHs (CPAH and NPAH, respectively) surface soil results 

for the DRMO. Figures 11-7 and 11-8, respectively, provide graphic presentations of CPAH and NPAH 

results for subsurface soils for the DRMO site. 

ze- 

Arocior-1254, Arocior-1260, and several pesticides were also detected in soil samples collected at the DRMO 

site. Pesticides/PCBs were detected more frequently and at higher concentrations in surface soils than in 

subsurface soils. For example, 4,4’-DDE, endrin, endrin aidehyde, and gamma-chiordane were the only 
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pesticides detected in subsurface soils; they were each detected in from one to three of 17 subsurface 

samples at concentrations less than 6 pg/kg. While the two Aroclors were detected at higher 

concentrations than the pesticides in subsurface soils (C,, = 12,000 pg/kg Aroclor-1260), concentrations 

in surface soils (C,, = 29,100 pg/kg) were still higher. 

A majority of the maximum concentrations of pesticides in the surface soil samples were found in samples 

from locations 74 and 77, collected during the Time-Critical Removal Action near the eastern border in the 

central portion of the site. Although several pesticides were detected in the surface soils, concentrations 

of pesticides were low relative to PCB concentrations. With the exception of 4,4’-DDD (227 pg/kg) in the 

IRA sample from location 74, all pesticide concentrations were less than 65 pg/kg. Concentrations of 

Aroclor-1254 and Aroclor-1260, however, ranged up to 22,400 pg/kg and 29,100 pg/kg, respectively, in the 

surface soil samples. Concentrations of PCBs were generally highest in the soils surrounding the excavation 

area. Figures 11-9 and 11-10, respectively, provide graphic presentations of total PCB concentrations for 

surface and subsurface soil samples collected from the DRMO site. -. 

The subsurface sample collected from boring 6TB20 at a depth of 4 to 6 feet was the only sample analyzed 

for dioxins which was not excavated during the IRA. 1,2,3,4,6,7,8-HpCDD (0.67 pg/kg) and OCDD 

(3.07 pg/kg) were detected in this sample. 

Concentrations of metals were generally higher in surface soils than in subsurface soils. Maximum 

concentrations of all metals detected in surface and subsurface samples exceeded NSB-NLON background 

with the exceptions of boron (in surface soils) and aluminum (in subsurface soils). Maximum concentrations 

of copper, lead, sodium, and zinc in both surface and subsurface soils, and of mercury and nickel in surface 

soils only, exceeded NSB-NLON background levels by more than two orders of magnitude. Maximum 

concentrations of metals in surface soils were found in various soil samples collected in the northern half 

of the DRMO site. A majority of the maximum concentrations of metals in subsurface samples were found 

in the sample collected at a depth of 10 to 12 feet from boring 6TB17, located approximately 50 feet east 

of the Thames River shoreline and 40 feet north of the originally paved portion of the site. Figures 11-l 1 

and 11-l 2 provide graphic presentations of analytical results for a representative metal (lead) in surface and 

subsurface soil samples, respectively. Cyanide was also detected at concentrations less than 8 mg/kg in 

27 of 56 surface soil samples and one subsurface soil sample (6TB20). 

Barium, cadmium, chromium, lead, mercury, selenium, and silver were detected in the TCLP analytical 

results of surface soil samples. With the exception of mercury, these same metals were detected in TCLP 

analytical results of subsurface soil samples. The volatile organic compound, 1,2dichloroethane, was also 
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=- detected in the TCLP leachate of the subsurface soil sample from boring 6TB20. Maximum concentrations 

of cadmium and lead in the TCLP leachate of the surface and subsurface soil samples exceeded 

Connecticut pollutant mobility remediation standards for GB waters. The maximum concentration of lead 

in the TCLP leachate for the surface soil samples also exceeded the associated Federal Toxicity 

Characteristic regulatory level. 

11.4.2 Pavement 

Positive analytical results for the pavement samples collected in the scrap yard of the DRMO are presented 

on Table 1 l-8. Aroclor-1248, Aroclor-1254, and Aroclor-1260 were detected in both samples at 

concentrations ranging from 171 pg/kg to 388 pg/kg. Maximum concentrations of all three Aroclors were 

found in the pavement sample from boring 19. Lead was also detected in both samples at concentrations 

of 10.6 mg/kg and 25.0 mg/kg from borings 19 and 20, respectively. 

11.4.3 Groundwater 

Positive analytical results for all groundwater samples are presented in Table 11-9. The analytical results 

for groundwater samples collected during the Phase I RI and Rounds 1 and 2 of the Phase II RI are 

summarized in Tables 11-10 through 11-l 2. 

Limited organic contamination was noted in these samples. Trichloroethene, 1 ,l dichloroethane, and 1,2- 

dichloroethene (total) were detected in from one to three shallow Phase I RI samples at concentrations of 

8 pg/L or less. Maximum concentrations were all found in the sample from well 6MW4S, located in the 

center of the scrap yard. These same chemicals were detected, each in one shallow well sample, at 

concentrations of 3 pg/L or less during Round 1 of the Phase II RI. Carbon disulfide (3 pg/L) and 

1,2-dichloroethene (total) (2 pg/L) were also each detected in one deep well sample during Round 1. 

During Round 2 of the Phase II RI, 1,2-dichloroethene (total), trichloroethene, and/or vinyl chloride were 

detected in the samples from two shallow wells (6GW3S and SGWSS) at concentrations of 8 pg/L or less. 

Trichloroethene (2 pg/L) was detected in deep well sample 6GW6D. 

Benzoic acid (21 pg/L) and bis(2-ethylhexyl)phthalate (10 pg/L) (detected in the sample from well 6MW5D, 

located northeast (upgradient) of the DRMO site) were the only semivolatile organics detected during the 

Phase I. RI several phthalate esters, benzoic acid, and 1,4dichlorobenzene were detected in groundwater 

samples during Round 1 of the Phase II RI; each was detected in only one sample at a concentration of 5 

pg/L or less. Two PAHs were also detected, each at 1 pg/L, in the sample from deep well 6MW2D, located 
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near the northwest corner of Building 355. Bis(2-ethylhexyl)phthalate and phenol (0.7 pg/L and 3 pg/L, 

respectively, in sample 6GW6D) were the only semivolatiles detected in Round 2 Phase II RI samples. No 

pesticides or PCBs were detected in any of the groundwater samples collected from the DRMO. 

Maximum concentrations of most metals detected during the Phase I RI were found in the sample from 

shallow well 6MW4S, located in the center of the scrap yard. Since this well was later abandoned, no further 

data were available for well 6MW4S. Maximum concentrations of a majority of metals detected during the 

Phase II RI were found in samples from wells 6MW2S and 6MW2D, located near the northeast corner of 

Building 355. Concentrations of metals were generally higher In deep wells than in shallow wells. Notable 

concentrations of arsenic (C,, = 21 pg/L in 6GW2D), lead (Cm= = 52.7 pg/L in 6GW2S), and manganese 

(C,, = 1,446 pg/L in 6GW2D) were detected in groundwater samples. 

Based on the levels of uncertainty reported with results (i.e., uncertainty levels are greater than results) for 

gross alpha in all samples for which gross alpha was analyzed, and for gross beta in samples 6MW2S and - 
6MW3S, gross alpha and gross beta were considered as not detected in these samples. With this in mind, 

gross beta was detected in shallow well samples at concentrations ranging from 6.3 pCi/L to 180 pCi/L and 

in the deep well sample 6MW5D at 3.1 pCi/L. Complete gamma spectrum analysis was performed only for 

samples from well 6MWlS collected during Rounds 1 and 2 of the Phase II RI. Only naturally occurring 

potassium-40 (140 pCi/L) was detected in the Round 2 Phase II RI sample from this well. =4 

11.4.4 Surface Water 

Positive analytical results for the DRMO surface water sample (Thames River) are presented on Table 11-13. 

No organic chemicals were detected in the surface water sample. Several metals were detected including 

aluminum, calcium, copper, iron, magnesium, manganese, potassium, selenium, sodium, and zinc. Based 

on the levels of uncertainty reported with results (i.e., uncertainty levels are greater than results), gross alpha 

and gross beta were considered as not detected in this sample. 

11.5 CONTAMINANT FATE AND TRANSPORT 

The DRMO lies on the shore of the Thames River. No offsite or downgradient samples were collected with 

which to evaluate offsite contaminant transport except for the samples in the Thames River (see 

Section 17.4). 

The contaminants found in the soil (primarily PAHs and metals) at the DRMO are typically not highly mobile 

contaminants. Because they are also found at depth in this area, their presence is most likely the result of 

D-01-95-10 11-12 CT0 129 



Revision 1 
March 1997 

-. 
?@-- 

past burning (PAHs) and landfilling activities rather than lateral or vertical transport. Metal and wood 

products, miscellaneous scrap, and submarine batteries are stored at this site. The batteries may be a 

source of some of the metals observed in the samples. 

The groundwater at this site has not been noticeably affected either by materials storage or by the original 

fill material. A few monitoring wells were found to contain low concentrations of several halogenated 

aliphatics (trichloroethene, 1,2dichloroethene, and vinyl chloride) whose presence may be attributable to 

a subsurface source such as that at boring 6TB4. However, the salinity of the groundwater in this area 

(resulting from the proximity to the Thames River) effectively reduces solubility of organic compounds. 

Therefore, although several volatile organics were detected at significant concentrations in a few subsurface 

soil samples (samples 6TB17 from 10 to 12 feet, 6TB37 from 10 to 12 feet, and 6TB4 from 6 to 8 feet), these 

chemicals were found in the groundwater at concentrations of 8 pg/L or less. A few phthalate esters and 

PAHs were also found in several of the monitoring wells, but the concentrations were low. The PAHs were 

found in single deep wells at concentrations of 1 pg/L, which could be attributable to suspended sediment 

in the samples. The data do not indicate transport of soil contaminants into the groundwater except of the 

most soluble (volatile organic) constituents. 

BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section contains the results of the human health baseline risk assessment performed for the DRMO. 

This section contains information on the selection of chemicals of concern (COCs) (Section 11.6.1) 

description of exposure routes and potential receptors (Section 11.6.2), and calculated risks (Section 11.6.3). 

11.6.1 Data Evaluation 

COCs in site media were selected using the risk-based COC screening values described in Section 3.3.3. 

All data collected during Phase I and II Rls and all additional investigations were used to identify COCs, with 

the exception of composite soil sample data, soil collected from depths greater than 10 feet, and soil 

obtained from excavated locations. Appendix F.10 contains the COC summary screening tables for the 

DRMO. 

The list of COCs for soil at the DRMO consists of: 

0 Halogenated aliphatic hydrocarbons (1 ,1,2,2-tetrachloroethane and vinyl chloride). 
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0 PAHs (benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene, and 

indeno(l,2,3-cd)pyrene). 

0 PCBs (Aroclors-1254 and -1260). 

l 1,2,3,4,6,7,8-HpCDD. 

0 Metals (antimony, arsenic, beryllium, cadmium, chromium, lead, manganese, thallium, vanadium, 

and zinc). 

Vinyl chloride, 1 ,1,2,2-tetrachloroethane, dibenz(a,h)anthracene, Aroclor-1254, 1,2,3,4,6,7,8-HpCDD, and 

vanadium were retained for the “all soil” (soil from depths of 0 to 10 feet) category only. Dioxins were not 

found at detectable levels in the surface soil samples. 

As presented in the site-specific COC summary screening tables (in Appendix F.l6), maximum soil 

detections were also compared to USEPA SSLs for migration to groundwater. Maxima for several chemicals 

(1,2-dichloroethane, 1,2dichloroethene, methylene chloride, 1,1,2,2-tetrachloroethene, tetrachloroethane, 

1 ,1,2-trichloroethane, trichloroethene, vinyl chloride, benzo(a)anthracene, chrysene, barium, cadmium, 

chromium, nickel, and thallium) detected in the site soil samples exceeded the SSLs, indicating the potential. 

for these chemicals to migrate to groundwater and potentially impact water quality. 

For groundwater, all data from both shallow and deep wells were used to identify COCs. The following 

chemicals were retained for this medium: 

0 Halogenated aliphatic hydrocarbons (1,2dichloroethene, trichloroethene, and vinyl chloride) 

0 1 ,cDichlorobenzene 

0 Bis(2-ethylhexyl)phthalate 

0 Indeno(l,2,3-cd)pyrene 

a Metals (antimony, arsenic, barium, beryllium, boron, cadmium, chromium, lead, manganese, 

selenium, and vanadium) 

Of these chemicals, maximum detections of trichloroethene, vinyl chloride, bis(2-ethylhexyl)phthalate, 

antimony, and lead exceeded primary MCLs. Antimony, which was not detected in the unfiltered samples, 

was selected as a COC because the concentration of this chemical in filtered sample 6GW3S exceeded the 

risk-based screening level. 
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One site surface water sample, 6SW1, was collected during the Phase I RI. Aluminum, copper, iron, 

manganese, selenium, zinc, and several inorganic essential human nutrients were detected at varying 

concentrations in this sample. All detections were below the risk-based COC screening criteria for tap water 

ingestion and AWQC. No COCs were identified for surface water, indicating that potential exposure to this 

medium would result in minimal risks. 

A few organic compounds (acenaphthylene, benzo(g,h,i)perylene, P-methylnaphthalene, phenanthrene, and 

endrin aldehyde) and inorganic essential human nutrients (calcium, magnesium, potassium, and sodium) 

were detected in the site soil samples, but could not be addressed in the quantitative risk assessment 

because of the absence of published toxicity criteria. In addition, USEPA Region I does not advocate a 

quantitative evaluation of exposure to aluminum, copper, and iron because the only available toxicity criieria 

for these chemicals are provisional reference doses based on allowable daily intakes rather than adverse 

effect levels. Exposure to these chemicals is discussed in the general uncertainty section of the baseline 

human health risk assessment. 

Exposure concentrations used for groundwater are the average and maximum concentrations for the CTE 

and RME, respectively. Because a sufficient number of soil samples were collected from the DRMO, UCLs 

were used as the exposure concentrations for surface soil and “all soil” (soil from depths of 0 to 10 feet). 

However, in general, if the distribution of a data set was determined to be undefined, average and maximum 

detections were used. A summary of the COCs and exposure concentrations for each medium is provided 

in Table 11-l 4. 

11.6.2 Exposure Assessment 

The DRMO is an active facility at which employees, various military and contractor personnel, and local 

residents could be exposed during routine activities or weekly auctions. Part of the site is newly paved, 

while the asphalt is broken at the remaining portion of the site. The potential exposure scenarios and 

receptors are discussed in this section. 

-. .8 

Full-time employees and older child trespassers were evaluated for the DRMO. These receptors could be 

exposed to surface soil via incidental ingestion and dermal contact since the pavement is in poor condition 

in places that have not recently been paved at the site. Data from all areas of the site (even those areas 

currently covered by pavement) were considered for potential exposure, which leads to an extremely 

conservative assessment for current land use conditions. Employees are assumed to be adults exposed 

to surface soil 150 days/year for between 6 (CTE) and 25 (RME) years. Older child trespassers (ages 6 to 

16) are assumed to be exposed to surface soil between 52 (CTE) and 120 (RME) days/year for between 
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3 (CTE) to 10 (RME) years. Inhalation of fugitive dust and volatile emissions from soil is not considered to 

be a significant exposure pathway for these receptors because maximum detections of all chemicals in the 

surface soil samples were less than USEPA SSLs for the inhalation pathway (see Appendix F.10, COC 

summary screening tables). 

A construction worker was also considered for this site since a temporary hazardous waste storage site is 

planned for a portion of the site. This worker is assumed to be an adult male exposed once during their 

period of employment for a total of 80 (CTE) to 120 (RME) days. This person could experience exposures 

to all soil via incidental ingestion, dermal contact, and inhalation of fugitive dust and volatile emissions. A 

construction excavation could also come in contact with groundwater during excavation activities, thereby 

causing the worker to be dermally exposed. 

Since the site is located along the Thames River and waterfront property is typically regarded as an attractive 

location for residential development, future residents were evaluated as potential receptors. However, it 

should be noted that the DRMO site is low-lying and prone to flooding by the ThamesRiver. The future 

residential exposure scenario is dependent upon base closure, which is highly unlikely because of the critical 

nature of the facility with respect to support of the submarine fleet and national defense. Future potential 

residents are not expected to come in contact with groundwater at the site as saline conditions that exist 

near the river would prevent domestic use of groundwater. Receptors are assumed to be exposed to “all 

soil” (soil from depths of 0 to 10 feet) via incidental ingestion, dermal contact, and inhalation of fugitive dust 

and volatile emissions. Direct contact with soil via ingestion and dermal contact is assumed to occur at a 

frequency of 150 days/yr for between 9 years (CTE) to 30 years (RME). Exposure via inhalation could occur 

daily (i.e., 234 days/yr for the CTE and 350 days/yr for the RME). Additional information on the exposure 

parameters for all scenarios evaluated in the risk assessment is contained in Section 3.3.3. 

Risk Characterization 

A summary of the quantitative risk assessment for the DRMO site is presented in this section. Total 

noncarcinogenic and carcinogenic risks for each exposure route, as well as the cumulative risks for each 

receptor, are outlined in Table 11-l 5 for the RME and CTE scenarios. Sample calculations are provided in 

Appendix F.3. Chemical-specific risks for the site are provided in Appendix F.10. 

11.6.3.1 Noncarcinogenic Risks 

Cumulative Hazard Indices (HIS) for the CTE were less than unity for all identified potential receptors. No 

adverse effects are likely for these receptors under the defined CTE conditions. 
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Although total HIS for incidental ingestion of soil and dermal contact with soil were less than unity, 

cumulative HIS for the full-time employee and older child trespasser under the RME are 1.2 and 1.4, 

respectively. The major contributor to the RME noncarcinogenic risks for these receptors is Aroclor-1260 

(responsible for approximately 60% of the cumulative risks). Total HIS for Aroclor-1260 (via incidental 

ingestion of and dermal contact with soil) exceeded 1.0. 

Cumulative RME HIS for the construction worker (3.1) and future resident (2.5) also exceeded unity. 

Incidental ingestion of soil is the primary exposure route of concern for the construction worker. For the 

future resident, incidental ingestion of and dermal contact with soil are significant exposure routes. Total 

RME HIS for these exposure routes alone exceed unity. Elevated noncarcinogenic hazards associated with 

exposure to soil are primarily a result of exposure to PCBs (Aroclor-1254 and -1260). The estimated risks 

associated with the inhalation of fugitive dust and volatile emissions are relatively insignificant for these 

receptors. 

11.6.3.2 Carcinogenic Risks 

Cumulative incremental cancer risks for all receptors were either less than 1 E-6 or within the USEPA’s target 

risk range (1 E-4 to 1 E-6). Dermal contact with groundwater (construction worker) and inhalation of fugitive 

dust and volatile emissions (construction worker and future potential resident) are relatively insignificant 

exposure pathways. Exposures to soil contribute the most to the cumulative risks for all receptors. 

Chemicals contributing significantly to the risks associated with exposure to soil include PCBs and 

benzo(a)pyrene. 

11.6.3.3 Exposure to Lead 

Lead was identified as a potential COC for soil and groundwater at the DRMO. Maximum detected 

concentrations of this chemical in soil and groundwater exceeded 400 mg/kg, the OSWER interim soil 

screening level for residential land use (USEPA, July 14, 19941), and the Federal Action Level of 15 pg/L for 

drinking water supplies. Exposure to lead in soil was addressed using the USEPA IEUBK Model, as 

discussed in Section 3.3.3. Exposure concentrations for this chemical that were presented in Table 1 I-14 

were used, as well as several default parameters (for air, dust, drinking water, etc.), to estimate blood lead 

levels in children exposure to’surface soil and “all soil” (soil from depths of 0 to 10 feet) in a residential 

setting. The estimated geometric mean blood lead levels (4.9 pg/dL for surface soil and 4.5 pg/dL for “all 

soil”) are less than the established level of “concern”, 10 pg/dL, indicating that no adverse effects would be 

- 8- anticipated for a child receptor. 
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The USEPA IEUBK Model was not used to evaluate exposure to lead in groundwater since, as mentioned 

previously, groundwater at the DRMO is not expected to be used as a potable water supply. Saline 

conditions near the Thames River would preclude the use of this medium for domestic purposes. 

11.6.3.4 Uncertainties 

A detailed discussion of uncertainties associated with the various aspects of risk assessment, in general, was 

provided in Section 3.3.5. Site-specific uncertainties for the DRMO risk evaluation are presented below. 

Some inorganic chemicals detected in site soil samples may be attributable to naturally occurring 

background levels. Background levels for metals in soil at NSB-NLON, developed by Atlantic Environmental 

Services, Inc., were presented in Table l-2. Reported concentrations of aluminum, arsenic, beryllium, boron, 

and selenium in the DRMO surface soils were below the established NSB-NLON background levels. None 

of these chemicals were identified as significant contributors to the estimated noncarcinogenic and 

carcinogenic risks for the site. -. 

For the construction worker, calculated risks associated with dermal contact with groundwater may be 

overestimated since this receptor was assumed to come in contact with groundwater collected from shallow 

and deep monitoring wells. The consequences of the approach used for the assessment of dermal contact 

with groundwater are not considered to be significant since elevated risks for the construction worker for 

this medium are primarily a result of exposure to manganese, which was detected at similar concentrations 

in all groundwater samples. 

Risks for older child trespassers and employees were calculated based on the assumption that exposure 

to surface soil at all sampled locations could occur. This is an extremely conservative assumption for an 

evaluation of current site conditions as most of the DRMO site is covered with pavement. Although asphalt 

in some locations that were not recently paved is broken or in poor condition, actual exposure under current 

land use is expected to be limited. Consequently, the risk estimates presented in Table 11-15 are greatly 

overestimated for current older child trespassers and full-time employees and should be considered 

applicable for potential future conditions only. 

Some degree of uncertainty is associated with the use of validated data only in the baseline human health 

risk assessment. Unvalidated analytical results for 25 soil samples collected as part of the time-critical 

Interim Removal Action (IRA) performed in October 1980 are available for the site. These samples were 

analyzed for volatile and semivolatile organic compounds, pesticides, ,PCBs, and inorganics. Reported 

concentrations of some chemicals in the IRA soil samples, especially PAHs, exceeded the measured 
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concentrations associated with the soil samples subject to data validation. Consequently, since the 

unvalidated IRA soil results were not used in the risk assessment, potential risks for human receptors may 

be underestimated. The underestimation is anticipated for the future exposure scenarios only since, as 

previously mentioned, most of the site is currently paved with asphalt, which limits exposure under current 

land use. 

11.7 ECOLOGICAL RISK ASSESSMENT 

This section contains a site-specific ecological risk assessment for the DRMO. Both maximum and average 

exposure point concentrations were considered in determining potential risks to ecological receptors. The 

process followed to determine exposure point concentrations and the methodology used to characterize 

risks to ecological receptors is summarized in Section 3.4. Detailed calculations are provided in 

Appendix 1.7. During conversations with representatives from USEPA Region I and CTDEP, it was 

determined that chemicals present in soil were of primary concern for ecological receptors. Therefore, this 

was the only medium considered in the ecological risk assessment conducted for this site. Potential risks 

associated with chemicals present in the Thames River are discussed in Section 17.0. 

11.7.1 Conceptual Site Model 

Samples of surface soils (0 to 2 feet) were collected from the DRMO and analyzed. Ecological receptors 

inhabiting this area are most likely to be exposed to chemicals associated with this site by direct contact 

with the soil as a result of foraging, movement through the area, or burrowing in the soil (e.g., soil 

invertebrates). 

11.7.2 Exposure Assessment 

As discussed in Section 11.3.6, the DRMO is located adjacent to the Thames River. A majority of the site 

is covered with asphalt. The southern portion of the DRMO consists of buildings and sidewalks, and 

represents an area of high human traffic. The central and northern portion is capped and paved and 

represents an area of lesser human traffic. However, for the purposes of this risk assessment, the site was 

conservatively assumed to represent a habitat for ecological receptors. Complete exposure pathways for 

this site included potential uptake via roots by terrestrial vegetation and exposure of soil invertebrates by 

direct contact with contaminants present in soil moisture or through soil ingestion. Complete exposure 

pathways for small mammals included direct contact with soil, incidental ingestion of soil while foraging, and 

consumption of prey. Predators could be exposed to chemicals at this site by consumption of prey or 

incidental ingestion of soil. 
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11.7.3 Receptor Oroanisms 

The habitat associated with the DRMO is unlikely to support populations of wildlife receptors. However, in 

order to evaluate potential impacts to wildlife receptors, it was assumed that the DRMO supported a 

population of soil invertebrates and that short-tailed shrews both inhabited and foraged in the area, the short- 

tailed shrew preys on soil invertebrates, and the shrew, in turn, served as prey for red-tailed hawks. The 

same conservative assumptions summarized in Section 3.4.4.2 were retained for this assessment. 

11.7.4 Chemicals of Concern 

As discussed in Section 11.7.1, surface soils are the only medium with which ecological receptors are likely 

to contact. COCs associated with this medium were selected by comparing exposure point concentrations 

(both maximum and average values; Appendix 1.7) detected in surface soil samples collected from the site 

to the following (see also Section 3.4.2): 
-~ 

0 lnorganics were compared to NSB-NLON background concentrations. 

0 lnorganics present at concentrations greater than NSB-NLON background and all organic 

compounds were compared to conservative benchmark values protective of terrestrial 
* 

vegetation, soil invertebrates, the short-tailed shrew, and the red-tailed hawk. 

COCs identified as a result of comparing both the maximum and average concentrations of chemicals 

detected in surface soils collected from this area to benchmark values are summarized in Table 11-l 6. 

11.7.5 Risk Characterization 

The ecological risk characterization for the DRMO is summarized in this section. Potential risks to terrestrial 

vegetation, soil invertebrates, and terrestrial vertebrates are evaluated. Detailed media - and receptor - 

specific calculations used to determine ecological risks for this site are contained in Appendix 1.7. 

11.7.5.1 Terrestrial Vegetation 

As discussed in Section 3.4.2.3, potential risks to terrestrial vegetation were determined by comparing 

chemical concentrations to conservative, phytotoxic benchmarks. The benchmark values listed in Will and 

Suter (1994) are conservative and do not consider site-specific soil characteristics which may affect 

bioavailability of chemicals (and their potential toxicity) to plants (Section 3.4.2.3). Maximum and average 
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concentrations in surface soil samples were compared to these phytotoxic benchmark values and HQs were 

determined. Chemicals associated with the DRMO were considered to represent a risk to terrestrial 

vegetation if the HQs exceeded 1 .O. The HQs determined for this site are summarized in Tables 1 I-17 

(maximum concentrations) and 1 l-l 8 (mean concentrations). 

When maximum concentrations detected in DRMO surface soils were compared to phytotoxic benchmark 

values, 11 inorganics with HQs greater than 1 .O were identified (Table 1 l-l 7). The maximum concentrations 

of zinc, aluminum, and chromium produced the highest HQs with respect to these receptors (HQs = 

5.7E+2, 2.OE+2, and 2.8E+ 1, respectively). When average concentrations in surface soil were compared 

to phytotoxic benchmarks, HQs decreased somewhat (the HQs for aluminum, zinc, and chromium equalled 

1.6E +2,4.5E + I, and 2.1 E+ I, respectively; Table 1 l-l 8). Based on this conservative assessment, terrestrial 

vegetation of the DRMO may be adversely impacted as a result of exposure to surface soil. 

11.7.5.2 Terrestrial Fauna 

Soil Invertebrates 

-. 

K-F-- 
Conservative benchmark values protective of earthworms were used to identify potential risks to soil 

invertebrates inhabiting the DRMO. The maximum and average concentrations of inorganics detected in 

surface soil samples were compared to concentrations of constituents present in NSB-NLON background 

samples. lnorganics present at concentrations greater than background values and all organics were then 

compared to benchmark values developed for earthworms (see Section 3.4.2.3) and HQs were determined 

(see Appendix 1.7). Chemicals associated with the DRMO were considered to represent a risk to terrestrial 

invertebrates if the HQs exceeded 1 .O. The HQs determined for this site are summarized in Tables 11-l 9 

(maximum concentrations) and 11-20 (average concentrations). 

The maximum concentrations of surface soil chemicals were compared to benchmark values developed to 

be protective of soil invertebrates. The results of this comparison determined that copper (HQ = 9.7E+O), 

lead (HQ = 7.7E+O), zinc (HQ = 5.7E+O), and chromium (HQ = l.lE+O) were present in concentrations 

that could adversely impact these receptors (Table 11-19). As summarized in Table 11-20, the average 

concentrations of lead and copper also exceeded the soil invertebrate benchmark values. As discussed in 

Section 3.4.2.3, data regarding the toxicity of soil chemicals to soil invertebrates is limited and difficult to 

interpret, but the results of this assessment suggest that soil invertebrates exposed to both the maximum 

and average concentrations of several metals present in these soils are potentially at risk. 
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Terrestrial Vertebrates 

Potential risks to terrestrial ecological receptors coming in contact with surface soil COCs were assessed 

by examining risks to short-tailed shrews and red-tailed hawks. Exposure pathways considered in this 

assessment for the DRMO included the ingestion of prey, direct contact with the soil, and the incidental 

ingestion of soil. Surface soil was the only medium addressed at this site, therefore potential risks 

associated with other media (e.g., water) were not considered (see Section 11.7). All calculations performed 

for representative animals potentially inhabiting the DRMO are contained in Appendix 1.7. 

As discussed in Section 3.53, risks to terrestrial receptors are expressed in terms of Hazard Indices (HIS), 

which are the sum of chemical-specific HQs. Tables 1 l-21 and 11-22 contain the HI values calculated for 

each receptor exposed to the maximum and average surface soil chemical concentrations associated with 

the DRMO. 

The HI calculated for the short-tailed shrew using maximum surface soil concentrations (HI g 9.2E+2) 

indicates that this species is potentially at risk (Table 11-21). Three inorganics contaminants (antimony, 

vanadium, and zinc) contributed most significantly to this receptor’s potential risk. Ingestion of soil 

contributed the majority of the risk (51.5%; Table 1 l-21). 

Use of average concentrations to determine the HI for this receptor resulted in somewhat lower risks (HI = 

2.4E+2; Table 11-22). Antimony, zinc, lead, and thallium were the analytes that made the greatest 

contribution to the this receptor’s potential risk (HQ = 1.4E + 2, 1.9E + I, 1.9E + I, and 1.9E+ 1, respectively; 

Table 11-22). 

Using acute toxicity benchmark values for the short-tailed shrew, vanadium (HI = 2.3E+OO), zinc (HI = 

4.9E+OO), and lead (HI = 1.8E+OO) had HIS > 1 for the maximum scenario (Appendix 1.7). No HIS > 1 

were calculated for the average concentration scenario. 

When the maximum soil concentrations were compared to conservative benchmark values developed for 

the red-tailed hawk, an HI value of 1.9E+2 was calculated (Table 1 l-21). Zinc was the primary contributor 

to this receptor’s risk (88.9%) followed by antimony (4.2%). 4,4’-DDT and 4,4’-DDD also contributed to the 

risk (1.7% and 1.5%, respectively; Table 11-21). The ingestion of food (i.e., ingestion of shrews) represented 

the primary means of exposure to site chemicals, contributing 68.6% to the HI, while the incidental ingestion 

of soil accounted for 31.4% of the HI. 
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Comparison of average surface soil concentrations to the benchmark values developed for the red-tailed 

hawk resulted in a significant reduction in risk (HI = 1.8E + I; Table 11-22); however, these results indicate 

that exposure to the average soil concentrations also represents a potential risk to these predators. 

Using acute toxicity benchmark values for the red-tailed hawk, no HIS > 1 were calculated for either the 

maximum or average concentration scenarios, indicating no potential acute risks to this receptor (Appendix 

1.7). 

11.7.5.3 Uncertainties 

As discussed in Section 3.4, the following conservative assumptions were maintained in performing this 

ecological risk assessment: 

Al--- 

0 the, site use factor was assumed to equal 100% (i.e., the organisms were assumed to live and 

forage exclusively within the boundaries of this site), -. 

0 minimum body weights were used to calculate receptor dose 

0 maximum ingestion rates were used to calculate receptor dose 

0 contaminants were assumed to be 100% biologically available 

0 the most sensitive life stage was assumed to be exposed to site contaminants 

0 it was assumed that only contaminated prey were consumed. 

f-.. 

By adopting these conservative assumptions, the final risk estimates are deliberately conservative and are 

likely to overestimate the actual risk associated with contaminants detected at the DRMO. This approach 

was taken so it may be concluded with confidence that certain chemicals detected at this slte are unlikely 

to represent an ecological risk. While this process serves to significantly reduce the uncertainty associated 

with eliminating certain chemicals from further consideration, uncertainty Is associated with concluding that 

exposure to the remaining chemicals are adversely impacting ecological receptors. An analysis of the 

uncertainty associated with the risk assessment process is important in that it identifies, and, to the extent 

possible, quantifies the uncertainty associated with the entire process (problem formulation, data analysis 

and risk characterization). The uncertainty introduced into the risk assessment process stems from three 

sources: 1) imperfect knowledge of things that should be known, 2) systematic errors (e.g, computational, 

data, or analytical transformation errors), and 3) nonsystematic errors (i.e., random or stochastic errors) and 

variability in the system being assessed (Solomon et. al, 1998). A detailed discussion of uncertainties 

associated with the assessment process is contained in Section 3.4. This section focuses on uncertainties 

and assumptions that should be considered when interpreting the results of the ecological risk assessment 

performed at the DRMO. 
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It was assumed that the DRMO represented a desirable habitat for wildlife receptors and that these receptors 

could come into contact with chemicals in the surface soil. As discussed in Section 11.3.6, the DRMO is 

located in an area of high human traffic. In addition, a cap has been installed on a portion of the site and 

the remainder of the site is paved. These factors essentially eliminate the possibility that ecological 

receptors will come into contact with soil contaminants. The assumption that the DRMO supported 

ecological receptors with ready access to site contaminants results in an overestimation of risk. 

Because the DRMO does not represent a desirable ecological habitat, the probability that terrestrial 

receptors are actually at risk is low. Although the DRMO does not represent a desirable ecological habitat, 

for the purposes of this risk assessment, it was conservatively assumed that ecological receptors inhabited 

this location. In addition to this conservative assumption, it was assumed that the shrew and red-tailed hawk 

foraged exclusively at the DRMO. This assumption is particularly conservative when the size of this site 

(approximately 1.3 ha) is compared to the home range of the hawk (60 -160 ha). When the difference 

between this receptor’s home range and the size of the site is factored into the HI calculations for this 

species, the resulting HI values are reduced by an order of magnitude. These results provide an indication 

of the extent to which the original HI calculations summarized in Tables 11-21 and 11-22 overstates the 

potential risks to this receptor. 

Based on the shrew’s home range (0.1 - 0.22 ha: Table 3-27), the assumption that the DRMO could 

represent 100% of this receptor’s home range is probably appropriate. As discussed previously, the DRMO 

does not represent desirable habitat and the actual contact that ecological receptors have with this site is 

likely to be limited. In addition, the choice of the shrew as a representative species for other small mammals 

is conservative. Because of its very high metabolic rate (higher than other mammals), this species expends 

a great deal of effort foragi’ng for food. Therefore, its contact with and incidental ingestion of soil is greater 

than that of other small mammals and potential risks to these receptors is likely to be less than those 

calculated for the shrew. As noted above, the HI calculations for the shrew were also based on the 

conservative assumption that this receptor exclusively consumed contaminated prey. It is much more likely 

that the shrew would feed on contaminated and uncontaminated prey, which would reduce its exposure to 

site contaminants. This assumption therefore results in an overestimation of risk. 

Uncertainty is also associated with characterizing the toxicity of contaminants detected at this site. Of these 

contaminants, it was determined that aluminum contributed most significantly to the potential risks calculated 

for terrestrial vegetation. According to Will and Suter (1994), aluminum exerts a toxic response in terrestrial 

vegetation by interfering with cellular division in roots, decreasing root respiration, binds with phosphorus 

so that it is not biologically available, interferes with the uptake of essential nutrients (calcium, magnesium, 
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phosphorus) and water, and disrupts enzyme activii. Seedlings are more susceptible to the effects of 

aluminum toxicity than are older plants (Will and Suter, 1994). 

The aluminum benchmark value used to determine if this metal represented a potential risk to terrestrial 

vegetation was taken from Will and Suter (1994). The benchmark is based on the results of a single study 

that documented a 30% reduction in white clover seedling establishment when 50 mg/kg aluminum was 

added to a sandy loam soil with a pH of 5.0. Because only a single study describing the phytotoxicity of 

aluminum could be identified, the confidence in this benchmark, and therefore the conclusions regarding 

the potential impacts of aluminum on vegetation within the DRMO, is limited. 

The results of the risk assessment determined that several inorganics, including copper, represented a risk 

to soil invertebrates associated with this site. Copper represents one of a handful of contaminants whose 

impact on soil invertebrates has been relatively welldocumented. However, although the risk assessment 

indicated that this contaminant represented a potential risk to these receptors, additional site-specific data 

(e.g., soil toxicity tests) are necessary to reduce the uncertainty associated with concluding that this 

contaminant is biologically available in concentrations that would adversely impact these receptors. 

Uncertainty is associated with the biological availability of soil organic contaminants. None of the soil 

samples collected from this site were analyzed for TOC. In the absence of site-specific data, the lowest 

concentration of TOC measured in samples collected from the Area A Downstream Watercourses and OBDA 

(TOC = 13,000 mg/kg) was used to predict concentrations of organic contaminants present in soil pore 

water at the DRMO. It is not known if the concentration of TOC repotted for the Area A Downstream 

Watercourses and OBDA over or under represents actual TOC concentrations at this site. The use of a TOC 

value from another location on NSB-NLON also introduces uncertainty with respect to how well the predicted 

earthworm BAFs for soil organics represent actual BAFs. TOC is one of the parameters used to calculate 

earthworm BAFs for organic contaminants. 

It was determined that antimony was among the contaminants which contributed most significantly to the 

HIS calculated for both the shrew and red-tailed hawk (Tables 11-21 and 11-22). Antimony is commonly 

employed in the manufacturing of alloys, armaments (e.g., bullets), fireworks, coating metals, etc, (Merck 

Index, 1989). As summarized in Appendix H, environmental leaching is low and antimony does not appear 

to concentrate in fish or other aquatic organisms. The use of a bioaccumulation factor of 1 .O to account 

for the uptake of antimony from soil by earthworms therefore contributes to the conservative nature of this 

risk assessment. Studies conducted on moles, shrews, and rabbis collected from near a smelter also 

indicate that although the amount of antimony measured in various organs was elevated, it was low 

compared to the amount of antimony ingested. These results indicate that antimony does not appear to 
-3-4. 
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biomagnify in food chains (ATSDR 1992). Antimony is similar to arsenic in its general effects and in its 

affinity for sulfhydryi groups in enzymes. By binding to sulfhydryl groups, antimony and arsenic disrupt 

oxidative phosphorylation, consequently producing widespread impacts. Target organs include the 

cardiovascular system, the gastrointestinal tract, the kidneys, skin, nervous system, and liver (Ellenhorn and 

Barceloux, 1988). 

-4 

As summarized in Table 3-l 7, the endpoint (NOAEL) used to assess risks to terrestrial vertebrates associated 

with exposure to antimony were based on a study summarized in Opresko et. al (1994). This study reported 

the results of a laboratory toxicity test conducted on female mice exposed to a single concentration of 

antimony (5 mg/kg antimony potassium tartrate) administered orally in drinking water. This form of antimony 

has been used as a mordant in the textile or leather Industry or as a veterinary therapeutic agent for the 

treatment of parasites (Merck Index, 1989). Because the form of antimony detected in samples collected 

from the DRMO is not known, the degree to which the benchmark based on these test results accurately 

reflects antimony’s toxicity can not be determined. 

The study performed on female mice extended for more than a year. The results of the test therefore 

represent the effects of long term chronic exposure and are consistent with the assumption that exposure 

to site contaminants is also probably chronic. Chronic exposure to antimony resulted in a decrease in the 

median lifespan of female mice. Because only one concentration tested in the study, the resulting LOAEL 

values were converted to NOAEL values by multiplying by 0.1. No studies concerning the toxicity of 

antimony to bird species could be located. Therefore, to evaluate the potential risks of this contaminant to 

avian receptors, conversion factors were applied to the mammalian test results. The use of conversion 

factors to extrapolate from LOAELs to NOAELs and from mammalian to avian toxicity endpoints contributes 

to the uncertainty associated with the results of this risk assessment. 

11.8 COMPARISON OF SITE DATA TO CONNECTICUT STANDARDS 

Analytical data for the DRMO were compared to Connecticut drinking water standards, remediation 

standards (CTDEP, January 1996) and Water Quality Standards (1992). Tables summarizing the comparison 

of site data to Connecticut standards are provided in Appendix F.10. These tables, which follow the 

quantitative risk assessment spreadsheets in the cited appendix, identify, on a media-specific basis, those 

chemicals detected at concentrations in excess of state criteria. Maximum and average chemical 

concentrations are presented in the summary tables. Although the maximum concentration of a chemical 

may exceed an associated state criteria, the distribution of the chemical in the medium is also important with 

respect to decision making. Therefore, the average chemical concentration was included to provide some 
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information on the potential distribution of the chemical. A brief narrative of the findings of this qualitative 

analysis is provided in the remainder of this section. 

Site-specific soil data were compared to Connecticut remediation standards for direct exposure and pollutant 

mobility. Direct exposure criteria for residential exposure were used to conservatively evaluate potential 

exposure to soil at the site. The following chemicals were found at maximum concentrations exceeding the 

state remediation standard for direct exposure under residential land use: 

0 1 ,1,2,2-Tetrachloroethane 

0 Vinyl chloride 

0 Benzo(a)anthracene 

0 Benzo(a)pyrene 

0 Benzo(b)fluoranthene 

0 Aroclor-1260 

0 Beryllium - 

0 Chromium 

0 Zinc 

To address concerns regarding migration of chemicals from soil to groundwater, site soil data were 

compared to Connecticut remediation standards for pollutant mobility. The groundwater classification for 

the DRMO is GB, which indicates that although the State recognizes that groundwater may not meet GA 

criteria at this time, the goal is to restore groundwater to GA quality. The list of chemicals reported at 

maximum concentrations exceeding the GB pollutant mobility criteria consists of: 

1 ,1,2,2-Tetrachloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

Trichloroethene 

Vinyl chloride 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Cadmium 

Lead 
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As indicated above, TCLP analytical results for cadmium and lead exceeded GB pollutant mobility criteria. 

A qualitative evaluation of the TCLP analytical results for the site soil samples (in relation to state pollutant 

mobility criieria for inorganics and PCBs) is provided in Table 1 l-8. Although the maximum TCLP 

concentration for silver also exceeded state pollutant mobility criteria, the exceedance was observed in a 

soil sample which has been subsequently excavated. 

Analytical groundwater data for the site were compared to Connecticut MCLs and remediation standards 

for groundwater and surface water protection. The following chemicals were detected in the unfiltered 

groundwater samples at maxima exceeding the state MCLs: 

l Trichloroethene 

l Vinyl chloride 

0 Bis(2-ethylhexyl)phthalate 

No exceedances of primary MCLs were noted in the filtered groundwater samples. Sodium was detected 

in the filtered and unfiltered samples at maximum concentrations exceeding the state Notification Level of 

28 mg/L. 

Maximum unfiltered groundwater concentrations for the following chemicals exceeded the Connecticut 

remediation standards for groundwater protection: 

0 Trichloroethene 

0 Vinyl chloride 

0 Bis(2-ethylhexyl)phthalate 

0 Lead 

0 Vanadium 

All chemical concentrations in the filtered samples were less than the groundwater protection standard. It 

should be noted that the groundwater protection criteria are applicable for GA or GAA designated 

groundwater and are also used to protect existing groundwater regardless of the classification. 

Since groundwater at the DRMO eventually discharges to a surface water body (i.e., Thames River), site- 

specific groundwater data were also compared to Connecticut remediation standards for surface water 
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protection. Those chemicals found at maxima (unfiltered and/or filtered) exceeding the surface water 

protection criteria are, as follows: 

0 Arsenic 

0 Copper 

0 Lead 

0 Zinc 

For surface water, a qualitative analysis of risk associated with the site data was conducted using 

Connecticut Water Quality Standards for human health, which are similar to Federal AWQC. No 

exceedances of the state AWQC were noted in the unfiltered surface water samples. No filtered surface 

water data were collected for the site. 

11.9 SUMMARY AND CONCLUSIONS 

This section presents a summary of major findings of the investigations for the DRMO. A summary of the 

nature and extent of contamination is provided in Section 11.9.1. Sections 11.9.2 and 11.9.3 summarize the 

baseline human health risk assessment and ecological risk assessment for the site, respectively. 

Section 11.9.4 summarizes the comparison of site data to State standards and Section 11.9.5 provides 

recommendations regarding additional action or investigatory efforts for the site. 

11.9.1 Nature and Extent of Contamination 

Relatively high concentrations of multiple organic and inorganic chemicals were detected in the soil matrix 

at the DRMO. Organic chemicals detected at high concentrations include various halogenated aliphatic 

compounds, polynuclear aromatic hydrocarbons, phthalate esters, Aroclor-1254, and Aroclor-1260. Most 

of these classes of chemicals are relatively water insoluble (with the exception of the volatile organics). 

Consequently, only low concentrations of these compounds were detected in groundwater samples collected 

at the site. The maximum observed concentration of the water insoluble organic chemicals in groundwater 

was 20 pg/L (bis(2-ethylhexyl)phthalate). 

In spite of the fact that relatively high concentrations of some volatile organics were detected in the 

subsurface soil, it does not appear that substantial impact on the groundwater has occurred to date. For 

example, although halogenated organics such as 1,2dichloroethene and trichloroethene were detected in 

soil samples at concentrations ranging to 16,000 pg/kg and 7,100 pg/kg, respectively, no evidence of 

substantial impact on groundwater quality has been noted. The maximum concentration of a halogenated 
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chemical in groundwater samples was 8 pg/L (1,2dichloroethene and trichloroethene). Even though 

groundwater monitoring wells are located less than 100 feet downgradient of the volatile organic 

contamination area, little impact has been noted; no more than 8 pg/L total volatiles were detected in 

groundwater samples from these wells. The absence of halogenated compounds in groundwater is 

probably a function of the salinity of the groundwater in this area (due to the proximity to the Thames River) 

that effectively reduces solubility of organic compounds. 

In addition to the various organic chemicals detected in soil at the DRMO, relatively high concentrations of 

lead still remain in soil after the time-critical removal action was conducted. Surface and subsurface soil 

lead concentrations ranged as high as 4,980 mg/kg and 2,140 mg/kg, respectively. In spite of the high lead 

concentrations in soil, only limited evidence of lead migration to the water table is evidenced by the 

groundwater analytical results. Although lead was detected as high as 52.7 pg/L in one unfiltered sample, 

lead concentrations in filtered groundwater samples ranged no higher than 2.4 pg/L. Furthermore, the site 

is now capped which will effectively eliminate precipitation infiltration to the groundwater. -. 

11.9.2 Baseline Human Health Risk Assessment 

Multiple potential receptor groups were considered for the DRMO including an older child trespasser, 

construction worker, future residents, and full-time employees. Noncarcinogenic risks were all below the 

USEPA acceptable limit of one for the CTE, but exceeded one under the RME for all receptors. PCBs in 

soil are the primary contributors to the RME noncarcinogenic risks. Incremental lifetime cancer risks were 

either less than 1 E-8 or within the USEPA’s acceptable target risk range of lE-8 to lE-4. Additionally, 

application of the IEUBK model for lead uptake from soil resulted in blood lead levels below the level of 

concern. 

It should be noted that the area is now paved with an asphalt cap which effectively reduces the risk to 

human health. With the exceptions of the surface soil sample collected from test boring GTB23, located at 

the northern end of the site, and the surface soil sample GSS4, collected near the southeast end of the site, 

all surface soil samples represent soils which are beneath the asphalt cap or beneath other paved surface. 

Ecological Risk Assessment 

The DRMO is a welldeveloped area located near the Thames River and is characterized by high human 

traffic. This location provides neither cover or forage for wildlife receptors. In addition, no nearby areas 

represent suitable wildlife habitat. Despite these conditions, potential risks to ecological receptors were 

evaluated using the conservative assumptions discussed in Section 3.4.4.2. Both the maximum and average 
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_. chemical concentrations in surface soils were compared to benchmark values protective of various terrestrial 

ecological receptors. Results of these comparisons indicate that terrestrial receptors exposed to both the 

maximum and average concentrations are potentially at risk. However, because of the current conditions 

associated with this site (area is paved with an asphalt cap), actual risks to ecological receptors are likely 

to be much less then those calculated for this area. It is unlikely that ecological receptors will utilize this 

area, essentially eliminating the possibility that these receptors will be exposed to these chemicals. 

Furthermore, the presence of the cap makes it impossible for ecological receptors to contact soil at the site. 

When the current site conditions are factored into this evaluation, it is concluded that the DRMO represents 

little potential risk to ecological receptors. 

11.9.4 Comparison of Site Data to State Standards 

Various chemicals were detected in the site media at maxima exceeding the state standards discussed in 

Section 9.8. Although 1,2dichloroethane, 1,2dichloroethene (total), trichloroethene, vinyl chloride, and 

benzo(k)fluoranthene were not retained as COCs for soil in the baseline human health risk-assessment, they 

were reported at maxima in excess of Connecticut remediation standards for pollutant mobility. While 

maximum detections of these chemicals were less than the risk-based COC screening levels for soil 

A+---. / 
ingestion, they may migrate to groundwater and potentially impact water quality. 

For groundwater, most of the chemicals found at concentrations exceeding state standards were retained 

as COCs in the baseline human health risk assessment. Sodium and zinc were not identified as COCs. No 

dose-response parameters are available for sodium. It should be noted that although zinc was reported at 

a concentration in excess of the surface water protection criteria for groundwater, the reported maximum 

concentration was less than the risk-based COC screening level for tap water ingestion. 

Surface water data were also compared to state standards. No exceedances were observed with respect 

to the state AWQC for human health. 

11.9.5 Recommendations 

=EA 

It is recommended that a feasibility study (FS) be completed for this site and a “limited action” alternative 

including monitoring and access/use restrictions be evaluated in the DRMO FS. Groundwater monitoring 

will be required to verify that significant contamination is not leaching to the groundwater or to the Thames 

River. If it is found that significant migration is occurring from the site to the Thames River, additional 

monitoring including surface water and sediment sampling in the Thames River will be conducted for the 
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purpose of evaluating the need for additional remedial actions. This recommendation is supported by the 

following information. 

0 A time-critical removal action has been conducted at this site which included removal of 4,700 

tons of contaminated soil to a maximum depth of 3 feet below the ground surface. The majority 

of contamination in the soil has been removed and the area has been capped. 

0 The groundwater is not significantly affected at the site. Although halogenated organics such 

as 1,2dichloroethene and trichloroethene were detected in isolated soil samples at 

concentrations ranging to 16,000 and 7,100 pg/kg, respectively, the maximum concentrations 

in groundwater monitoring wells less than 100 feet downgradient of the soil detections yielded 

8 pg/L for each of these constituents. Groundwater monitoring is required, however to provide 

long-term confirmation that contamination has not migrated through the soil, into the 

groundwater, and ultimately discharging to the Thames River. Groundwater monitoring is 

planned as part of post-closure associated with the DRMO cap. The addition-of the DRMO cap 

will greatly reduce precipitation infiltration which will have an effect on the leaching of 

contaminants to the groundwater from the relatively thin (less than 5 feet) vadose zone soils 

beneath the site. 

0 Relatively low human health risks are associated with the DRMO. Noncarcinogenic risks are all 

below the USEPA acceptable limit of one with the exception of the RME for all receptors (older 

child trespasser, construction worker, future resident, and full-time employee). All lifetime 

incremental cancer risks were either less than lE-6 or within the USEPA acceptable target risk 

range of 1 E-6 to 1 E-4. It should be noted that the risk scenarios assumed direct exposure to 

soil and groundwater at the DRMO. Exposure to soil at the DRMO is limited due to the presence 

of the asphalt cap with the exception of the construction worker which assumes deliberate 

excavation and contact. However, it is required (per OSHA standards for work on hazardous 

waste sites) that health and safety measures (i.e., personal protective equipment and monitoring) 

be instituted to minimize direct soil and groundwater contact during future construction. 

Therefore, following these health and safety measures would lower the risk to the construction 

worker to acceptable levels. The future residential scenario assumed direct contact and 

ingestion of groundwater beneath the site. It is unlikely that a future resident would contact 

groundwater beneath the site due to the availability of public water. Eliminating exposure to 

groundwater beneath the site would therefore lower the risk to the future resident to USEPA 

acceptable levels. 
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0 Ecological risks are low for the DRMO. The ecological risk assessment concluded that exposure 

to surface soils could adversely impact terrestrial ecological receptors using highly conservative 

estimates. However, the DRMO does not provide a suitable ecological habitat due to the 

presence of paving, buildings, etc., and the asphalt cap effectively eliminates direct soil contact. 

It is therefore concluded that the DRMO represents little potential risk to ecological receptors. 

0 Since the DRMO is located adjacent to the shore of the Thames River, it is possible that 

contaminant transport from the DRMO could affect ecological receptors in the river. Except for 

samples collected in the Thames River itself, no offsite or downgradient samples were collected 

to evaluate contaminant transport from the DRMO. 

A feasibility study (FS) has been conducted in response to the previously mentioned recommendation. The 

findings of the FS are included in “Feasibility Study for DRMO, BRE, February 1997.” The FS evaluated 

several remedial alternatives including a limited action consisting of institutional controls and monitoring. 

A preferred remedial alternative is pending and will be documented in the record of decision for the site. 
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TABLE 11-l 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

SOIL 

Sample Depth 
(feet below 

ground) 

Analysis 

Target Compound List (TCL) TAL”’ TCLP”’ 

Volatiles Semivolatiles Pesticides/PCBs”’ Metals (total) Metals 
Radiological(4) 

6TB3 6-8 0 0 0 0 0 

6TB4 o-2 0 0 0 0 0 

! 6TB4 6-8 0 0 0 0 0 

6TB5 o-2 0 0 0 0 0 

6TB5 2-6 0 0 0 0 0 



TABLE 1 l-l (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

6TB6 

6TB6 

6TB7 

6TB7 

6MWl 

6MWl 

6MW6t7’ 

6MW2 

6TB8(8’ 

6MW2 

6MW3 

6MW3 

Sample Depth 
Analysis 

(feet below Target Compound List (TCL) TAL”’ TCLP”’ 
ground) 

Volatiles Semivolatiles Pesticides/PCBsf” Metals (total) Metals 
. Radiological6) 

o-2 0 0 0 0 0 

2-4 0 0 0 0 l 

o-2 0 0 0 a 0 

2-4 0 0 a 0 0 

o-2 0 0 0 0 0 

4-6 0 0 0 l a 

4-6 0 0 0 0 0 

o-2 0 0 a 0 0 

o-2 0 0 0 a 0 

2-4 0 0 0 0 0 

o-2 0 0 0 0 0 

2-4 0 0 l 0 0 



TABLE 1 l-1 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

SURFACE WATER 

120190-6SWl 

Sample Depth 
(feet below 

ground) 

-- 

Analysis 

Target Compound List (TCL) TAL”’ TCLP”’ 

Volatiles Semivolatiles Pesticides/PCB# Metals (total) Metals 
Radiologicaff4’ 

0 l 0 0 0 

GROUNDWATER 

121890-6MWlS -- 0 0 l 0 0 

121890-6MW2S -- 0 l 0 0 0 

. 121890-6MW3S -- 0 0 0 0 0 

121890-6MW6S(g) -- 0 l 0 0 0 

121890-6MW4S -- 0 0 l 0 0 

121790-6MW5S -- 0 0 0 0 0 

121790-6MW5D -_ 0 l a 0 0 

Polychlorinated biphenyls. 
Target Analyte List (TAL) metals plus boron and cyanide. 
Toxicity Characteristic Leaching Procedure (TCLP) metals. 
Radiological analyses include gross alpha and gross beta analyses. 
0 - Indicates samples analyzed at a fixed-base laboratory. 
6SS5 is a field duplicate of 6SS3. 
6MW6 is a field duplicate of 6MWl (46). 
6TB8(0-2) Is a field duplicate of 6MW2 (O-2). 
1218906MW6S is a field duplicate of 121890-6MW3S. 



TABLE 11-2 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - FOCUSED FEASIBILITY STUDY 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 
Sample Depth 

(feet below 
ground) 

Analysis 

Target Compound List (TCL) TAL Metalsf” 
Volatiles Semivolatiles Pesticides/PCBf’l Total 

Dioxin Engineering”’ TCLPf4’ 

SOIL 

6MW8S 2-4 . (5) 0 0 l 

6TB8 o-1 0 a 0 0 

6TB8 4-6 0 0 0 0 

6TB9 2-4 0 0 l 0 

6TBlO 4-6 0 0 0 0 

6TBll o-2 0 0 0 0 

6TB12 o-2 0 0 0 l 

6TB13 o-1 0 l a 0 

6TB13 24 0 0 0 0 

6TB33@ 24 0 0 0 l 

6TB14 o-2 0 0 l , 0 

6TB15 o-2 0 0 l 0 

6TB16 o-1 l 0 0 0 
6TB16 8-10 I 

0 

6TB16 16-18 0 0 l 0 

6TB17 10-12 0 l 0 0 

c1 c I’,, j 



x 
TABLE 11-2 (Continued) 

$ SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - FOCUSED FEASIBILITY STUDY 
L SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 0 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 
Sample Depth 

(feet below 
ground) 

Analysis 

Target Compound List (TCL) TAL Metals’” 
Volatiles 1 Semivolatiles 1 Pesticides/PCB”) Total 

Dioxin Engineerfnge) TCLPW 

SOIL 

6TB37(7’ 10-12 a 0 0 0 

6TBl8 O-l 0 0 0 0 

6TB38(8’ O-l 0 0 0 0 

6TBl8 4-6 0 0 0 0 

6TBl9 O-l 0 0 0 0 

6TBl9 2-4 0 0 0 0 

6TB20 O-l 0 0 0 0 

6TB20 4-6 0 0 0 0 0 0 0 

6TB21 o-2 0 0 0 0 a 0 

6TB22 4-6 a 0 0 0 0 

6TB23 O-1 0 0 0 0 

1 
2 
3 

4 
5 
6 

2 7 
0 8 
6 (0 

Polychlorinated biphenyls. 
Target Analyte List (TAL) metals plus boron and cyanide. 
Engineering characteristics for soils include grain size distribution, moisture content, specific gravity, percent ash, cation exchange capacity, pH, 
and total organic carbon content. I 
Toxicity Characteristic Leaching Procedure (TCLP) for volatile and semivolatile organics, pesticides/PCBs, and metals. 
0 - Indicates samples analyzed at a fixed-base laboratory. 
6TB33 is a field duplicate of 6TBl3 (2-4). 
6TB37 is a field duplicate of 6TBl7 (10-12). 
6TB38 is a field duplicate of 6TBl8 (O-l). 



TABLE 11-3 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

Sample Analysis 
Depth Target Compour’ ’ ‘-* mm’ ’ I van aa-*-d11 I 

(feet below 
I 

ground) Volatiles Semivolatiles 1 Pesticides 1 PCB’” 1 Total 1 Dissolved 1 “““‘“‘q’YL- I ” 

SOIL 

6MW2D-0406 4-6 . (5) 0 0 0 

6MW3D-0406 4-6 0 0 a 0 0 0 

6MW7S-0709 7-9 0 0 0 0 0 

ROUND 1 - GROUNDWATER 
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TABLE 11-3 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

Sample Analysis 
Depth Target Compoll-c’ I is+ rrpl ’ I TAI rr#b+&Jll I I 

(feet below 
ground) Volatiles Semivolatiles Pesticides I PCB’*’ I Total I Disso 

ROUND 2 - GROUNDWATER 

6GWl s-2 - - 0 0 0 0 a 

6GW2S-2 -- 0 0 0 0 

6GW2D-2 - - 0 0 0 0 

6GW3S-2 -- l 0 0 0 0 

6GW3D-2 - - 0 0 0 0 

6GW6S-2 - - 0 0 0 0 

6GW6D-2 - - 0 0 0 0 

6GW6D-D-2(7) - - a 0 0 l 

6GW7S-2 -- 0 0 0 0 

6GW8S-2 -- l 

TAL Metals plus boron and hardness. 
Polychlorinated biphenyls. 
Radiological analyses include gross alpha and beta and complete gamma spectrum analyses. 
Engineering characteristics for soil include grain size distribution, moisture content, specific gravity, organic content, cation exchange 
capacity, pH, and total organic carbon content. Engineering characteristics for waters include biochemical oxygen demand (5day), 
chemical oxygen demand, total organic carbon, oil & grease (hydrocarbon fraction), total suspended solids, hardness, ammonia (as 
nitrogen), and total phosphorus. 
0 - Indicates samples analyzed at a fixed base laboratory. 
6GW7S-D is a field duplicate of 6GW7S. 
6GW6D-D-2 is a field duplicate of 6GW6D-2. 



TABLE 11-4 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - TIME-CRITICAL REMOVAL ACTION 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 
Sample Depth 

(feet below 
ground) 

Analysis 

Target Compound List (TCL) _ TAL Metals’*’ 
Volatiles Semivolatiles Pesticides PCB”’ (Total) Lead (Total) TCLPc) 

16144-11 



TABLE 11-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - TIME-CRITICAL REMOVAL ACTION 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 
Sample Depth 

(feet below 
ground) 

Analysis 

Target Compound List (XL) TAL Metals’*’ 
Volatiles Semivolatiles Pesticides PCB(” (Total) Lead (Total) TCLP”’ 

16144-21 (4) 0 

16144-22 (41 0 

16144-23 (4) 0 

16144-24 (41 0 

16144-28@' (4) 0 

16144-25 (4) 0 

16144-29(7' (4) 0 
16144-26(8' t-1 0 

16144-27(" (4) 0 
16144-30(10' (4) 0 
16144-31("' (41 0 

16144-32('2) (41 l 

16144-35 (44) 0 0 0 l 0 

16144-36 (41 0 0 0 0 0 

16144-37 (4) 0 0 0 0 0 

16144-38 (41 0 0 0 l 0 

16144-39 (4) 0 0 0 l 0 

16144-40 (41 0 0 0 0 0 

16144-41('3' (41 0 0 0 0 0 

16144-42 (41 0 0 l 0 0 



TABLE 1 l-4 (Continued) 
SUMMARY dF SAMPLIRG AND ANALYTICAL PROGRAM - TIME-CRITICAL REMOVAL ACTION 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 
Sample Depth Analysis 

(feet below Target Compound List (TCL) 
ground) 

TAL Metal@ 
Volatiles 1 Semivolatiles 1 Pesticides PCBr’r (Total) Lead (Total) TCLPur 



TABLE 11-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - TIME-CRITICAL REMOVAL ACTION 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

16144-71 0 0 0 0 l 

16144-72 (4) 0 0 0 0 l 

16144-73 (4) l 0 0 0 0 

16144-74 (4) 0 0 0 0 0 

16144-75 (4) 0 0 0 0 0 

16144-76 (41 0 l 0 0 0 

16144-77 (4) 0 0 0 0 0 

16144-78 (4) 0 0 0'0 0 

16144-79 (4) 0 0 l 0 0 

16144-80 (4) l 0 0 0 0 



TABLE 1 l-4 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - TIME-CRITICAL REMOVAL ACTION 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

16144-81 

161 44-82(16) 
PAVEMENT 

16144-33('7) 

16144-34('8) 

Sample Depth Analysis 

(feet below Target Compound List (TCL) TAL Metal@ 
ground) Volatiles Semivolatiles Pesticides PCB(” (Total) Lead (Total) TCLPut 

(4) 0 0 0 0 0 

(41 0 0 0 a 0 4 

-- 0 l 

-- 0 0 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

Polychlorinated biphenyis. 
Target Analyte List (TAL) metals plus cyanide. 
Toxicity Characteristic Leaching Procedure (TCLP) for volatile and semivolatile organics, pesticides, herbicides, and metals. 
The depths of these samples were not recorded by the remedial contractor; however, the maximum depth of excavation was 3 feet. 
Therefore, these samples are evaluated as surface soils. 
0 - Indicates samples analyzed at a fixed-base laboratory. 
16144-28 is a field duplicate of 16144-24. 
16144-29 is a field duplicate of 16144-25. 
16144-26 is a composite of samples 16144-l through -9. 
16144-27 is a composite of samples 16144-l 0 through -18. 
16144-30 is a composite of samples 1614421 and -22. 
1614431 is a composite of samples 16144-23 through -25. 
1614432 is a composite of samples 16144-l 9 and -20. 
16144-41 is a field duplicate of 1614440. 
16144-DUP is a field duplicate of 16144-56. 
16144-64 is a field duplicate of 1614463. 
16144-82 is a field duplicate of 16144-74. 
1614433 is a pavement core taken from boring 16144-19. 
16144-34 is a pavement core taken from boring 16144-20. 
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TABLE 11-5 
SUMMARY OF POSlTtVE SOIL 
DEFENSE REUTILIZATION AN 
SAMPLE NUMBER: 
DEPTH (feel): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

SEMIVGLATILES (UGMG) 

ANALYTICAL R 
) MARKETING ( 
6MWl(O-2) 

o-2 

16MWl 

10/11190 
PHl 

GRAB 

SSULTS 
‘FFICES; NSB-NLON; GROTON, CONNECTICUT 
6MW1(46) 6Mw2(0-2) 6TE!8(0-2) 6MW2(2-4) 

4-6 o-2 o-2 2-4 
6MWl 6MW2 6MW2 6MW2 
lWl1190 lWO9/9O 1 om9l9o lWO9BO 
PHl PHl PHl PHl 
GRAB GRAB GRAB GRAB 

6Mw6(+6) 6MW2DO406 

4-6 4-6 

6MW2 6MW2D 
lWllt90 12l2M3 
PHI PH2-1 
GRAS GRAB 

190 J 11c IJ I 240 J ! 3700 u I 710 I 170 J 

- 

I 

370 u 36OU 19uou 3700 u 760 36OU 

210 J 160 J 380 J 3700 u 1000 36OU 

370 u 36OU 1900 u 3700 u 610 36OU 

66J 65 J 240 J 3700 u 3WJ 
36OU 

16oou 16OOu 9100 u 
. El 

16OOOU 16OC IV I 1700 u I 
370 u ! 36OU 19C IOU I 

-. ~~- 
3700 u I 36OU 120 J I I 

370 u 
-I 

I 36OU I 1-u I 3700 u I 36OU I 360u -1 
I 190 J 150 J 2SOJ 3700 u 730 17n .I I I 

BENZO(A)ANTHRiCENE : 

BENZO(A)PYRENE 

BENZO(S)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

EENZO(K)FLUORANTHENE 
BENZOIC ACID 

BIS(P-ETHYLHEXYL)PHTHALATE 

EUTYL BENZYL PHTHALATE 

1 4.+-DDT 

c DIELDRII N 16 U 16 U 16 U 16 U 16 U 17 u 37 UJ 

ENDOSULFAN II 16 U 16 U 16 U 16 U 16 U 17 u 37 UJ 

ENDOSULFAN SULFATE 16 U 16 U 16 U 16 U 16 U 17u 37 UJ 

IN 16 U 16 U 16 U 16 U 16 U 17 u 4.4 J ~ENDR 

I 3700 u 130 J I 36OU ! -I 

I 190 J I 4305 I 66OJ I 15W I 410 I I 

1 1 II 
\ G 8, 



“I, 

)i 
‘4 

i’ 
I 

“8 
1 

TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTlCUT 
SAMPLE NUMBER: 6MW1(@2) 6MW1(443) 6Mwzp2) 
DEPTH (feet): 

6Tt?a(@Z) 6MW2(2-4) 
o-2 4-6 o-2 o-2 2-4 

LOCATION: 6MWl 6MWl 6MW2 6MW2 6MW2 
SAMPLE DATE: 10111190 10111I90 lOm9txl 10109/90 1 om9l90 
INVESTIGATION: PHl PHl PHl PHl PHl 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: 

PESTlClDES/PCBs (WKQ) 

Ww-6) 6MW200406 
4-6 4-6 
6MW2 6MW2D 
lW11/90 12/20/93 
PHl PH2-1 
GRAB GRAB 

ENDRIN ALDEHYDE , I I 37 UJ I 
ENDRIN KETONE 16 U 

. 
18 u 16 U 18 U 16 U 17 u 

GAMMA-CHLORDANE 
37 UJ 

68U 88U 91 u 91 u 92 u 87 U 
_ HEPTACHLOR EPOXIDE 

19 UJ 
8.8 u 8.8 u 9.1 u 9.1 u INORGANICS (MGIKG) 9.2 u 8.7 U 19 UJ 

ALUMINUM 9740 9630 I 9030 I 8910 10700 ANTIMONY I 
9830 

I 8060 I 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6MW3D-0406 6MW3(0-2) 6MW3(2-4) 6MW4(0-2) 6t&V4(2-4) 
DEPTH (feet): 4-6 o-2 2-4 o-2 2-4 
LOCATION: 6MW3D 6MW3S 6MW3S 6MW4 6MW4 
SAMPLE DATE: Olmt94 1 o/02/90 1 wo2l90 09r27m 09t2.7190 
INVESTIGATION: PH2-1 PHl PHl PHl PI-i1 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED 

1 ,l-DICHLOROETHANE 11 u I 6U 6U I SU I 6U I 5u I 5 
- - -‘-‘.LOROETHENE 11 u 6U 6U .5u 6U 5u 5u I 

1 l,l-DICH 

6Mw5s(o-2) 

o-2 

6MW5S 

10115190 
PHl 
GRAB 

6Mw5S(BlO) 

8-10 

6MWSS 

lOH5m 
PHl 

GRAB 

- - 

I 6U I 6U I SU I 6U I 5.u I 5 II I 

jlJ I 6U I 5u I 6U I 5U I 5 11 I 

I 27 U I 12 u I 18 U I 11 u I 11 u I 11 u 

CARBON DISULFIDE I 11 u I 2J I 
CHLOR~FTHANF 11 II 11 II -..--..-- . . . . . . . - . . - . . - 12 u I 11 u I 11 u I 11 u I 11 u I 
CHLOROFORM - - I - - I -- I -- 
ETHYLBENZENE I 11 u I 6U I 8 II I 5 II I R II I 5 II I 5u I 

1 METHYLENE CHLORIDE 
I 1 I 

- - I -- -- 

I I 
I I -.. 

11 u R II I R II I r; II R II G II 

CNRFNF 11 II L . . . . -. . - . . I 6U 6U 5u 6U 5u 5 u 

TETRACHLOROETHENE 11 u 2J 6U 4u 5 J. 5u 5u 

TOLUENE 11 u 1 J 6U 5U 6U 5u 5U 

TRICHLOROE 

VINYL CHLOR 
iTHENE 11 u 2J 8 17 10 u 5u SU 

.--.llDE 11 u 11 u 12 u 11 u 11 u 11 u 11 u 

XYLENES, TOTAL 11 u 8U 6U 5u 6U 5u 5u 
SEMIVOIATILES (W/KG) 

1,2,4-TRICHLOROBENZENE 380U 1Boou .I 19oou I i8OOU I 1800u I 350 u I 35OU 1 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6MW304MO6 6MW3(0-2) 6MW3(2-4) 
DEPTH (feet): 

6MW4(0-2) 6MW4(2-4) 
4-8 o-2 2-4 o-2 2-4 

LOCATION: 6MW3D 6MWJS 6Mw3s 6MW4 6MW4 
SAMPLE DATE: Olmi94 1 olo2l9o 10102190 09t27t90 O9l27m 
INVESTIGATION: PHZ-1 PHl PHl PHl PHl 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED 

f34v=@4 
o-2 

6Mw5s 

10/15/90 
PHl 

GRAB 

10H5l9o 

I- I I I I I 
SEMIVOIATILES (UWKQ) 

I I I 

BENZO(A)ANTHRACENE It 380U 1900 u 400J 3200 96OJ 35OU 350 u 
EENZO(A)PYRENE 380 UJ 1Boo u 480J 4ooo 18OOJ 35OlJ 350 u 

BENZO(B)FLUORANTHENE 24 J 1900 u 520 J 2700 1400J 350 u 350 u 

BENZO(G,H,I)PERYLENE 360 UJ 19oou 34OJ 3600 18QOJ 350 u 350 u 
BENZO(K)FLUORANTHENE 20J 19aou 

BENZOIC ACID 

BIS(2-ETHYLHEXYL)PHTHALATE 380U 1900 u 4605 1mu 77OOJ 35OU 350 u 
BUTYL BENZYL PHTHAIATE 380U 1900 u 1Boo u 1800u 18oou 35OU 35OU 
CARBAZOLE 380U I 
CHRYSENE 380 u 1900 u 460J 3ooo 14 KXIJ 35OU 350 u 

ANTHRACENE .._ . . . . ..- -..- I 
I 

380 UJ I 
I 

1ooou .--- - I 
I 

19wlJ I ~~ 18Oou I 1800u 35OU 350 u 
an II 4aml II lmwl I‘ -2m II 350 u .-_. _. AN I 36OU I 19wu I 1 WI” - I 1- ” I V-” I .JrN ” 

?ANTHENE 36J 19lxl u QOOJ I 3700 I 16ooJ I 35OU I FLU01 

. , 
4,4’-DOD 38 UJ 150 UJ 110 UJ 180 u 180 u 17 u 17 u 

4$-DDE 38 UJ 150 UJ 110 UJ 180 u 180 u 17 u 17 u 

4,4’-DOT 38 UJ 150 UJ 110 UJ 180 u 180 u 17 u 17 u 

AROCLOR-1242 380 UJ 730 UJ 530 UJ I+380 u 890 U 85 U 84U 

AROCLOR-1248 380 UJ 730 UJ 530 UJ 880 U 690 U 85 U 84U 

AROCLOR-1254 380 UJ 1500 UJ 1100 UJ 1800 u laxl u 170 u 17ll II I ..- - ..- - 
AROCLOR-1260 I 380 UJ I 1500 UJ 22OOJ 2400 2900 I 170 u 170 u ‘6 

3 
U 53 UJ 86U 89U 8.5 U 8.4 U 

UJ 180 u 180 u ! 17 u 17 u -ii 
.<o 

DELTA-BHC 20 UJ 73 u 

DIELDRIN 38 UJ 150 UJ I 110 

ENDOSULFAN II 38 UJ 150 UJ 110 UJ I 180 u I u 
I 

180 I 17 u I 
I 

17 u I-J 

ENDOSULFAN SULFATE 31 9 UJ I 150 UJ I 110 UJ I 180 u I 180 u I 17 u I 17 u 1 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 

I 

6MW4(02) 

o-2 
6MW4 

09J27t90 
PHl 

GRAB 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

PESTICIDESIPCRm fIlfa/KfM 

6MW3D-0406 

4-6 

6MW3D 

OlmI94 
PH2-1 

GRAB 

6Mh’3(0-2) 

o-2 

6MW3S 

1 olO2m 

PHl 

GRAB 

EXCAVATED 

6MW3(2-4) 

2-4 
6MW3S 

1002190 
PHl 

GRAB 

EXCAVATED 

6MW4(2-4) 

2-4 
6MW4 

09l27m 
PHl 

GRAB 

6Mves(~2) 6hwqaio) 

o-2 8-10 

6MW5S 6Mw5s 

10115190 lWl5m 
PHl PHl 
GRAB GRAB 

\-----, 
ENDRIN 38 UJ 150 UJ 110 UJ 180 u 180 u 

17 u 17 u 
, 

ENDRIN ALDEHYDE 38 UJ 

ENDRIN KETONE 38 UJ 150 UJ 110 UJ 180 U 180 u 17 u 17 u 

GAMMA-CHLORDANE 20 UJ 730 UJ 530 UJ 88QU 890 U 85U 84U 

HEPTACHLOR EPOXIDE 20 UJ 73 UJ 53 UJ 88 u 89 U 8.5 U 8.4 U 
INORGANICS lMG/KGI , 
ALUMINUM 9800 7670 10300 7030 8400 128cm 4880 
ANTIMONY 70 J 128 UR 138 UR 19.2 J 13.2 UR 5.3 UR 5.1 UR 

ARS ‘ENIC 54 30 37 23 

-iiiRlUM 

2.6 1.2 J 1.9 J 

5 14.1 J 154 J 200J 1 74 170 69.8 28.0 

BERYLLIUM 0.4 J I 1.9 J I 8.1 J 0.79 0.54 0.3 0.2 u 

BORON 11.6 U 430 R 121 R 112 R 73.0 R 42.0 R 41.0 R 

CADMI UM I 0.94 J ! 10.8 J ! 15.1 J . 1 6.7 ! 6.4 I 2.9 ! 1.0 I 
CALCIUM I 1890 J I 3850 J I 95ooJ I 2750 I 3160 I 1770 I 981 I 
CHROMIUM 

COBALT 
13.8 389 J 110 J 55.0 J 139 J 20.7 6.2 

-. 6.0 J 19.0 J 106 J 9.3 8.7 12.8 3.5 

ZR 50.6 J 599 3020 513 380 32.6 J 10.8 J COPPI 

CYANIDE 

IRON 
I Cdl-t 

I 

17500 22000J 642WJ 13400 12400 17000 6480 

LLnY 13.9 715 6130 390 245 2.9 J 2.3 J 

MAGNESIUM 3760 3090 5870 2750 2450 699OJ 2070 * 



TABLE 11-5 
SUMMARY OF POSITIVE SOlL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6MW30-0406 mw3(0-2) 6Mw3(2-4) 6h4W4(0-2) 6MW4(2-4) 
DEPTH (feet): 4-6 o-2 2-4 o-2 2-4 
LOCATION: 6MW3D 6MW3.s 6MW3S 6MW4 6MW4 
SAMPLE DATE: Olmn4 1 wo2m 1 OmxKl o!xm3o oQr27l90 
INVESTIGATION: PHZ-1 Ptil Ptil PHl PHl 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED 

MISCELLANEOUS PARAMETERS (MO/KG) 

~W@z) 
o-2 

6MWss 

1w15/90 
PHl 

GRAB 

B-10 

6MW5s 

lW15t90 - 
PHl 

GRAB - 
- 

. , 

TOTAL ORGANIC CARBON &/KG) 1 600 I I I I I I 1 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS LCCC..-C --. .- 
Utf-tNYt KtUll 1LKATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6MW7S-0709 6Mw8S (2-4) pss1c 6SSX 6SS3 6Ss5 
,.r....-. . I. . . I6Ss4 1 

VOLATILES (UGMG) , 

1 .1.2.2-TETRACHLOROETHANE I 11 u 6BU 6U 6U 7u 5U 6U 
1,1,2-TRICHLOROETHANE ’ aa .a ^_ . . . . . - . . - 

1 11 u I OtlU I 6U I 6u I (U I 5u I 6U 

Nt 11 u 66U 6U 6U 7u SU 6 U- -i 1 ,l -DICHLOROETHA”- 

l,l-DICHLOROETHENE 11 u 66U 6U I 6U 7u SU 6 U- 
1,2-DICHLOROETHANE 11 u 66U 6U 6U 7u 5U 6U- 
1,ZDICHLOROETHENE (TOTAL) .A II -- . . r , * - . . - . - 3 

I 11 u I bMlJ I 6U ! 6u I IU I 3U I . . . . _ . . 6u I 1 2-BUTANONE I 11 u I 66U I 12 u I 12 u I 15 u I 10 u I 12 u I 

I 11 u I 66 UJ I 12 u I 12 u I 15 u I 10 u I 12u I 2-HEXANONE 

QMETHYL-2-PENTANONE 11 u 66 UJ 12 u 12 u 15 u 10 u 

ACETONE 19 u 66U 12 u 12 u 15 u 10 u 
BENZENE 11 u 66U 6U 6U 7u 5U 
CARBON DISULFIDE 11 u 66U 6U 6U 7u SU 

CHLOROETHANE 11 u 66U 12 u 12 u 15 u 10 u 
CHLOROFOR” __ . . . . - . . - 

M I 11 u ~I--- 66~1 I 6U I 6~ I fU I--- s !J I 6U I 
ETHYLBENZENE I 11 u I 66U 6U 6U I 7u 5u 6U 

METHYLENE CHLORIDE 
I 

I 
a. .a 
11 u I 

^^ . . 
I 

- - 
WU 6U 

! 

I 25 I 
s . 
ZJ I 

^ . 
IJ I 

-.. 
6U 

STYRENE 
__ . . 
11 u 

-- 
66U 6U 

. . 
6u 

- . . 
IU 

- . . 
5u 6U 

TETRACHLOROETHENE 11 u 66lJ 7J 2J 7u 25 6U 
TOLUENE 11 u 31 J 6U 6U 7u 5U 6U 

rlE 1 11 u I 66U I 7J I 1 J I 7u I 1J I 6U I TRICHLOROETHEI 

VINYL CHLORIDE I 11 u 6BU 12 u 12 u 15 u I 10 u I 12 u XYLENE,’ --- -. 
5, IUIAL I 

. . . 
11 u 

! 
I 66U 

! 
I 6U 

j 

I 
. . 

6u 
! 

I 7U 1 5u 6U 

SEMIVOLATILES (UOIKG) 
I 

1.2.4TRICHLOROBENZENE 370 u 66C IO UJ I 1mu 1 !2ooou I 24 IOOU 1700 u 1mu 

13DICHLOROBENZENE 370 u 6BW UJ 19OOU 
I - . . 

2ootrU 
^< 
AaY u 1700 u 1900u 

P,+DIMETHYLPHENOL 370 u 6600 UJ 1900u 
2oooU 2400 u 1700 u 1900u 

-E 
, WJJ 

2-METHYLNAPHTHALENE 370 u 1OOOOJ 1wol.J 2000U 2406 u 1700 u 1900u 32 

QMETHYLPHENOL 370 u BBC- ... IO UJ I 16allJ I m .a 
2OCNJU I L’ -4OClU 1700 u 1900u = Es 

ACENAPHTHENE 370 u &Xl0 UJ 1ooou 
- . . 

2MXIU 
I 

;r4oolJ 1700 u 19mu 

ACENAPHTHYLENE 370 u 8800 UJ 19wu 2CNMU 2400u 1700 u 1mlJ 
gs 

.-J-+ 

ANTHRACENE 370 u I 8800 UJ 19oou 2OOOU 2400u 1700 u 1900u 



TABLE 11-S 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE RE EUTILKATION AND MARKETING OFFICES: NSB-NLON: GROTON. CONNECTICUT 

I SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 
STATUS: 

lMlVOiATlLES (UOIKO) 

TNZOIAbANTHRACENE 

. 
I6MW7S-0709 [6MW@S (2-4) I6sSlC I 6ssx 16Ss3 I6!xi5 I Es4 1 

7-9 2-4 0 - 0.6 0 - 0.5 o-o.5 o-o.5 0-0.5 
6MW7S 6MWtl.S 6SSlC 6SS2C 6SS3 6SS3 6SS4 
01111194 10/14/93 1 l/27/90 1112?/90 11 R?/90 llR?l90 llR?l90 
PHZ-1 FFS PHI PHl PHl Ptil PHl 
GRAB GRAB COMPOSITE COMPOSITE GRAB GRAB GRAB 

EXCAVATED EXCAVATED EXCAVATED 
1 

I 72 J I RRM III I 1QM II I ctn I I 7M I I **n I I .- II 1 1 

I 5 
T 0 

BE. ._........ - 

--, ., _.._ I .- - 

I ““I” W” I 

;ZJ 
I -8,” .I -- I 

! 

“I” d 

I 

I- ” 
BENZO(A)PYRENE .a 74 J 6600 UJ I 2oooU 24oou 1700 u 1900 u 
BENZOI. , IBIFLUORANTHENE I 120 J I 8600 LJJ -__- -_ I 19M II 

.--- ” 
I 7mnI 

c.- II 2400 u 1700 u 44OJ 

BENZO(G,H,I)PERYLENE 370 u 6800 UJ 1900 u 2000U 2400 u 1700 u 1900u 

BENZO(K)FLUORANTHENE 370 u 6600 UJ 1900 u 2000U 24oou I 1700 u 310 J 
BENZOIC ACID ! 220J ! I ~ 9300J I 9!iOOU 12OOOJ 6300 u 
BIS(2-ETHYLHEXYLIPHTHALATE I I 

I 93ooJ 
370 u 6800 UJ 25ooU 2ooolJ 24oou 

I BUTYL BE..-.-. ..I.... -.._ NZYL PHTHAI ATF I 
1700 u lmo u 

I 370 II -.- - I 
I 6600 UJ 1900 u 2oooU 24oou 1700 u 1900u 

CARBAZOLE 1 370 u 1 6600 UJ 

I _--- __ 

! 

I .Jw u 56OJ 270 J 300J 19oou 

DlBENZO(A.H)ANTHRACENE 370 u ! 6600 UJ I 19oou 2oooU 2400 u 1700 u 19oou 
DIEE 2OOOU 24aJu 1700 u 1wou 

I CHRYSENE I 100 J I Bflw IJJ 1 19 

iNZOFURAN ! 370 u ! 6600 UJ I 1900 iJ 1 : 

1 FLUORANTHENE 

FLUORENE 

INDENO(1,2,3CD)PYRENE 

YLAMINE 

I I ---- __ I .- 
PHENANTHRENE ! 79 J I 75OOJ I lcw ” I V-NJ I ““” - I -” I 1uuu ” I 

I 110 J I 6100 J I IQW II -I-- 17l-n I I 410 J I .--- - 

I 
I 

I 
I .“- 1 

I 

I 570 J 26OJ 
370 u 6600 UJ 1905-I 2000U I 2-u 1700 u 19oou 

I 26J ! ~~ 6600 UJ I 1alou I 2oooU I ~~~~ 24aII J 1700 u 19aIlJ 

! 370 u ! 6600 UJ I 1mu I 2 OOOU 24oou 17ocl u 1900 u 
DOOU 2400 u 1700 u 1900 u 

m II I ml?! I 7!in .I WI-II 4m-m I, 

1 PYRENE 
PESTiCIDES/PCBs flJG/KGl 

I 190 J I 6600 UJ I 19w u I 94OJ I 410 J I 420 J I 160 J I 
-~- 

t 
.- -----, 

1 A’-DDll I 37 II I I ?C III I rn II, I 74 III I I 1 

I I 
-- -- 

I 
I 

-1 Y” 

4.C-DDT 37 LJ I I vi Ill I la III 

. . w-v I “. ” I I U” YY IJ “J 

4.+-DDE I 

I .- -- 

37 u I I -15 IJJ la Ill 24 UJ I 17 UJ I 19 UJ 
24 UJ 17 11.1 *a III . . --. -. - “I WI I IW “I I -. -- I ., “_ I .” “I 

AROCLOR-1242 370 u 170 UJ I I 93 -- U.J -- I I 120 UJ I 63 UJ I I 93 UJ _- -_ I 

AROCLOR-1246 370 u 170 u. J I 93 UJ I 120 UJ I 63 UJ I 93 UJ 

AROCLOR-1264 370 u 350 U” I I 1M III II” Y” I 240 UJ I 170 IJJ ..- -- I tm III .-” V” 

ARC 4OOJ ! 760 J ! 
ni 

3100 J 2 )CLOR-1260 370 u 

19 u I? UJ 9.3 UJ 12 UJ 

37 u 35 UJ 19 UJ 

MSULFAN II 37 u 35 UJ 19 UJ 

ILFAN SULFATE 37 u 3SUJ 19 UJ 

I 6.3 UJ I 9.3 UJ I5 

24 UJ 17 UJ 19 UJ 
24 UJ 17 UJ 19 UJ 

4 

24 UJ 17 UJ 19 UJ s 

? 0 
ii 



? 0 
ii 

TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTlLlZATlON AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6MW?S-0709 6MW&(24) 6SSlC 6ssx 6ss3 
DEPTH (feet): 7-9 2-4 0 - 0.5 0 - 0.5 0 - 0.5 
LOCATION: 6MW7S 6MW8S 6SSlC 6SS2C 6SS3 
SAMPLE DATE: 01111194 lW14I93 llR7/90 1 lRll90 llR?/90 
INVESTIGATION: PH2-1 FFS PHl Ptil Ptll 
SAMPLE TYPE: GRAB GRAB COMPOSITE COMPOSITE GRAB 
STATUS: EXCAVATED EXCAVATED EXCAVATED 
PESTClDESlPCBs (UG/KG) 

6SS5 6SS4 

o-0.5 0 - 0.5 
6SS3 6SS4 

11127190 1 lRll90 
PHl PHl 
GRAB GRAB 

ALUMINUM 10100 I 5730 I 8560 I 8170 I 13100 I 14600 I 5610 

ANTIMONY 4.2 J 9.4 UJ 5.1 UR 5.2 UR 5.3 UR 5.3 UR 5.2 UR 
.--- 

ARSENIC 5.2 4.2 1.4 J 2.8 J 2.3 J 1.6 J 1.5 J 

BARIUM 136 164 63.1 84.2 13s 183 39.6 

BERYLLIUM 0.31 J 038 0.23 1.0 0.54 0.47 0.22 

BORON 11.3 u 6.4 U 98.0 R 80.0 R 59.0 R 78.0 R 41.0 R 

CADMIUM 0.45 u 1.5 UJ 3.7 4.9 5.7 8.6 2.9 

CALCIUM 1620 J 2990 2550 3310 2260 2760 887 J 

CHROMIUM 17.7 23.8 J 18.9 24.1 32.3 41.3 12.8 

COBALT 7.8 J 7.1 10.9 9.7 13.1 13.9 5.1 

COPPER 29.5 J 538 J 168 261 382 185 258 

CYANIDE I 0.15 1.3 u 1.3 u 1.3 u 1.3 u 1.3 u 

IRON 18300 13Soo 15900 17400 19300 23400 9700 

LEAD 50.7 378 J 181 20.7 J 204 308 27.5 

MAGNESIUM 6430 1840 4880 4510 8120 7190 2470 

MANGANESE 603 116 198 257 331 440 182 

MERCURY 0.12 J 1.1 0.1 UJ 1.0 J I 0.22 J I 0.24 J I O.ti- J 

NICKEL 11.2 J 15.8 23.6 ! 123 30.2 27.8 13.2 

POTASSIUM 6280 1550 1790 1980 I ! 4780 ! 8520 ! 1890 

SELENIUM 0.45 u 0.41 u 0.21 u 0.21 u I 0.23 I 0.22 I 0.21 u I 
SILVER I 0.45 u I 0.34 UJ I 1.4 UJ I ~~ 1.4 UJ I 1.5 UJ I 1.5 UJ 1.4UJ 1, 

SODIUM 640J 518 292J 821 J I 219 J 
THALLIUM 0.68 u 0.39 u 0.41 u 0.42 tJ nA3 u 

VANAnll IU ?QR XR 7!ia llv 
I -. .- - 

. I”.” . . _“.I . .“.I I 47.7 

ZINC I 88.1 J I 357 J I 123 I 413 I 415 

237 J I 109 J 

044 0.42 U I 

53.2 lS.iJ 

349 I 83.3 J 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTlCUT * 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

VOLATILES (WKO) 
1,1,2,2-TETRACHLOROETHAtyJE 

1,1,2-TRICHLOROETHANE ** 
1 ,l-DICHLOROETHANE 

1 ,l-DICHLOROETHENE 

1 .ZDICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

2-BUTANONE 

BHEXANONE 

QMETHYL-ZPENTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

ETHYLBENZENE 

METHYLENE CHLORIDE 
STYRFNE 

6TEIl(O-2) 

o-2 

6TBl 

10/l l/90 

PHl 

GRAB 

SU 

5u 
5u 

5u 

5u 

SU 

10 u 

10 u 

10 u 

10 u 

5u 

1 J 

10 u 

5U 

5U 

1u 
5 II 

6TBl(2-4) 

2-4 
6TBl 

10/11/90 

PHl 

GRAB 

SU 

5u 
5u 

5u 

5u 

5u 

11 u 

11 u 

11 u 

11 u 

5u 

5u 

11 u 

5u 

5u 

5u 
A II 

6TBlO (4-6) 61811 (o-2) 6TB12 (0 67813 (&I) 6TB13 (2-4) 
4-6 o-2 o-2 O-l 2-4 
6T610 6TBll 6TB12 6TB13 6TB13 
lW12J93 10115f93 1 o/w93 iw15m lo/15193 
FFS FFS FFS FFS FFS 
GRAB GRAB GRAB GRAB GRAB 

EXCAVATED EXCAVATED 

11 u 10 u 11 u 11 u 
11 u 

, 

11 u 10 u 11 u 11 u 11 u 

11 u 10 u 11 u 11 u 11 u 

11 u 10 u 11 u 11 u 11 u 
11 u 10 u 11 u 11 u 11 u 
11 u 10 u 11 u 11 u 11 u 
11 u 10 u 11 u 11 u 11 u 
11 u 10 u 11 u 11 u 11 u 
11 u 10 u 11 u 11 u 11 u 
11 u 61 U 23 U 33 u 11 u 
11 u 10 u 11 u 11 u 11 u 
11 u 10 u 11 u 11 u 11 u 
11 u 10 u 11 u 11 u 11 u 
11 u 10 u 11 u 11 u 11 u 
11 u 10 u 11 u 11 u 11 u 
15 u 10 u 17 u 11 u 11 u 
14 II 10 u 11 u 11 u 11 u 

rn II 11 II 11 II 44 II 

- . . ..-..- - - -- . . I 

TETRACHLOROETHENE 5u 5u 11 u I” ” . . - VI v 

TOLUENE 1 J SU 11 u 10 u 11 u 11 u ;; ; 

TRICHLOROETHENE 3J 5u 11 u 10 u 40 11 u 11 u 

VINYL CHLORIDE 10 u 11 u 11 u ,n II 11 II 11 II ,, II 
I I” ” I . . - I . . . I II ” 

3, IUIAL I au I JU I 11 u I 10 u 11 u I 11 u 11 u 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILKATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feel): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

SEMIVOLATILES IUGMGI 

6TBl(O-2) . 6TB1(2-4) 6TBlO (4-6) 6TBll (O-2) 6TB12 (02) 67813 (O-1) 6TB13 (2-4) 

o-2 2-4 4-6 o-2 o-2 o-1 2-4 
6TBl 6TBl 6TBlO 6TBll 6TB12 6TB13 6TB13 
lOlllIsa 1011 ll9O 1 O/l 2193 1011 !il93 10108193 lWl5193 lWlsm3 
PHl PHl FFS FFS FFS FFS FFS 
GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

EXCAVATED EXCAVATED 
--_..--- ,-- ..--, 

BENZO(A)ANTHRACENE ! 100 J ! 110 J ! 290J ! 390 UJ I 840 UJ I 2!5CNXIU I 370 u I 

r BENZO(A)PYRENE . I 330 u I 320 J I 260 J I 390 UJ I 840 UJ 1 2WOOUJ 1 370 u 
BENZO(B)FLUORANTHENE 150 J 6005 4M J 390 UJ --- -_ &in II.1 - .- -- I 7!inml II.1 ----- -- 77n II -... - 

BENZO(G,H,I)PERYLENE 330 u I 370 J 390 R 390 UJ 840 UJ 25000 UJ 370 u 

BENZO(K)FLUORANTHENE 47 J 100 J 390 R 390 UJ 640 UJ 254XXl UJ 370 u 
I BENZOIC ACID 1600 U I 2500 UJ I I I I I 

BIS(2-ETH YLHEXYLIPHTHAIATE 1 410 u 520 UJ 
1 

390 UJ 
I 

390 II.1 --- 
-- I I 

&in II.1 
- .- -- I 

Fd-YYl II 
----- I I 

77n II 
1.” - 

I 

EUML BENZYL PHTHAIATE 330 u I 520 UJ I 390 UJ I 390 UJ 1 
I 

840 UJ ! 26OOOU ! 370 u 

CARBAZOLE 390 u 390 UJ 64 

CHRYSENE ~____ 93 J 210 J 34OJ 390 UJ 640 UJ I 25CX0lJ I 370 u 

IACENE 33OU 520 UJ 390 R 390 1J.l 84n IIJ I cFimn Il.1 37n iI 

0 UJ I 25oooU I 370 u I 

DIBENZO(A,H)ANTHR --- -- - .- -- ----- -- -... - 

DIBENZOFURAN 330 u I 520 UJ 390 u 390 UJ 640 UJ 2SOOOU 370 u 

FLUORANTHENE 66J 110 J 390 390 UJ 640 UJ 2WOlJ 370 u 

FLUORENE 330 u 520 UJ 390 u 390 UJ 640 UJ 25oooU 370 u 

INDENO(l,2,3CD)PYRENE * 330 u 3OOJ 390 R 390 UJ 640 UJ 25000 UJ 370 u 

N-NITROSODIPHENYIAMINE I 330 u I 520 UJ I 390 u I 390 UJ I 640 UJ I 2SOOOU I 3ro u 
‘HTHALENE 330 u 520 UJ 390 u 390 l1.l l340 UJ 35My)U 37n II I NAP 1 I --- -- I -.- -- I ----- - I -.- - 

PHENANTHRENE I 55 J I 520 UJ I 220J I 390 UJ I 640 UJ I 2WXIU 370 u I 

ENE I 140 J I 210 J I 650 J I 390 UJ I 840 UJ I 11000 J I 370 u -.a.--- --- . . .- -_-. I 1 PYR 

AROCLOF I-1260 I 160 u I 45OJ I 110 J I 36lJ I 750 I 120 J 

DELTA-BHC 1 6U 1 13 UJ I 
, 

2 UJ I 1.6 UJ 1 1.9 u I 36U 2.2 u -. 

DIELDRIN 16 U 25 UJ 3.6 UJ 3.4 UJ 3.6 U 69U 4.3 u 

ENDOSULFAN II I 16 U I 25 UJ I 3.6 UJ I 3.4 UJ I 3.6 U I 6.9 U I 4.3 u 
ENDOSUL .FAN SULFATE 16 U 25 UJ 3.6 UJ 3.4 UJ 3.6 U 6.9 U 4.3 u 
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TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTlLKATlON AND MARKETING OFFICES: NSB-NLON: GROTON. CONNFCTIC~ 1~ 

---, --.-.--- ..W”, 

SAMPLE NUMBER: I6191(0-2, ISTEH(~-4) I6TBlO (4-6) I 6TBll 10.21 ImllS lo.2 I 6TR13 In-f\ 16TB13 (2-4) 
DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 
STATUS: 

o-2 

6TBl 

10/11/90 

PHl 

GRAB 

2-4 

6TBl 

1011 l/90 
PHl 

GRAB 

4-6 ’ ’ 

6TBlO 

10112193 

FFS 

GRAB 

- I--, “.“.L. , 

o-2 o-2 
6TBll 6TB12 
1 O/l 5m3 lolow 
FFS FFS 
GRAB GRAB 

I 

-.-.-\- a, 

o-1 
ISTAIR I 

2-4 
-.-.- 6TB13 
1WlsmR lo/l%3 

FCC 

.- .-__ 
FFS 

GRAB 

EXCAVATED 

m-Y 

GRAB 

EXCAVATED 
PESTlClDESlPCEs (uon<o) 

I 

1 GAMMA-CHLORD 

ENDRIN 16 U 25 UJ 3.6 UJ 3.4 UJ 
ENDRINALDEHYDE 

3.6 U 
’ 6.9 U 4.3 u 

I 

5.6 J 3.4 UJ 
ENnDlN YCTnNC 

5.4 J 16 U 6.9 U 25 UJ 4.3 u 
3.6 UJ 3.4 UJ 3.6 U 

lANE 6OU 
6.9 U 4.3 

130 UJ 
u 

2 UJ 16 UJ 1.9 u 
WEPTACHLOR EPOXIDE 

36tJ 6U 2.2 13 UJ u 

‘N”“GANICS (MGIKG) 
2 UJ 1.6 UJ 1.9 u 36U 2.2 u 

INUM 14500 I 10600 f 

La------ -~ - . . . . . . . 

ti 
trAKllJhd 

BERYLLIUM 

BORON 

CADMIUM 

CALCIUM 
-’ ‘-‘)MIUM 

\LT 

1.5 J 

141 

0 39 

460 R 

4.1 

2760 

35.0 

12.9 - 

1.b J 

111 

1.6 

42.0 R 

3.9 

2030 
29.6 

14.6 

2.3 I 20 

--I 

0.3 t 0.2 J 

1.6 U 

40.6 45.6 

0.35 J 

6.2 U 2.9 

0.52 U 1 

1070 1420 

10.7 UJ 20.1 J 

I 10.7 J 5.0 

IESE I 270 J I b! J I 179 

‘Y 0.14 J 0.19 J 0.16 J 0.42 I 

POTASSIUM I 5150 I 3770 I 2010 I 1 

SELENIUM 0.42 U 0.42 U 0.52 U I 0.43 u I 0.36 u 
I 1.3 u I.3 ” u.43 u 

M 4595 304J 

A 0.63 u 0.64 u 
. -- - 

, Lllvb I 3Y.l J I I W.I 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES: NSB-NLON: GROTOf 
SAMPLE NUMBER: 16TB33 (2-4) 
DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

2-4 

6TBl3 

10/15/93 
- FFS 

GRAB 

s ~~-~--- 

161814 (O-2) I6TBl5(@2) 
o-2 o-2 

6TBl4 6TBl5 
10/08/93 10/14&3 
FFS FFS 
GRAB GRAB 

, CONNECTICUT 
6TBl6 (O-l) 6TBl6 (1618) 

O-l 16-16 
6TBl6 6TBl6 
10/0?/93 10107r93 
FFS FFS 

GRAB GRAB 

EXCAVATED 

10-12 

6TBl7 

lolo7lB3 
FFS 

GRAB 
STATUS: 1 EXCAVATED I I EXCAVATED I- -.-- IEXQ I- 9VATED 

VOLATILES (UOmO) 
< 

1 ,1,2,2-TETRACHLOROETHANE. 12 u 13u 13 UJ 13mu 18 UJ 1500 u 
1 ,I ,ZTRICHLOROETHANE 12 u 13 u 68U 1300 u 18 UJ 15aJu 
l.l-DICHLOROETHANE 12 u 13 Ll 13 11.1 l-uYl II 16 UJ l!wnU 

61816 (6-10) 

B-10 

6TBl6 

lom7193 
FFS 

GRAB 

61817 (W-12) 

,Y I 18 UJ I I 1500 u 
.=- II I 

..- -.._ -..-- . ..-- .- - I .- - I I I I I 

STYRENE 12 u I 13 u ! 13 UJ ! Ii ;J I I 15oou 
TETRACHLOROETHENE 12 u I 13 u 13 UJ 13oou 18 UJ I I 15aIl.l 

J 
I .--- 

l 13 u I 68U I 3900 I la UJ I I 1 

I 13 u I 13 UJ I 13oou I 18 UJ I I 4800 I 

NZENE I 450 UJ I 21000 u 1700 u I 1fooi.I u I 

I 2lcm U UJ 

I 450 UJ I 
I 

21om u _.--- _ I 
I 170( 

I 450 UJ I 31Mo u I 1700 
. 
I 2low 

I 

17m u llooo u 580 UJ 13OW UJ 

Ill llaxl u 590 UJ Qooo 

U llwo u 590 UJ 13ooou 

1700 u llooo u 590 UJ 4looO J 

4-METHYLPHENOL 

ACENAPHTHENE 

I ACENAPI -iTHYLENF 

ANTC(Ri 4CENE 
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TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL R 
DEFENSE REUTILIZATION AND MARKETING ( 
SAMPLE NUMBER: 6TE33 (2.4) 

DEPTH (feet): 2-4 
LOCATION: 6TBl3 
SAMPLE DATE: lWl5l93 
INVESTIGATION: FFS 
SAMPLE TYPE: GRAB 
STATUS: EXCAVATED 

ESULTS 
1FFICES; NSB-NLON; GROTON, CONNECTICUT 
6TBl4(0-2) 61815(0-2) 6TBl6(0-1) 6TBl6(1616) 
o-2 o-2 O-l 16-18 
6TBl4 8TBl5 6TBl6 6TBl6 

1 o/9%93 1 OH 4IQ3 1 of07193 1 o/07/93 
FFS FFS FFS FFS 
GRAB GRAB GRAB GRAB 
EXCAVATED EXCAVATED EXCAVATED 

6TB16 (810) 

8-10 

6TBl6 

1 o/07/93 
FFS 

GRAB 

67817(10-12) 

lo- f2 

6TBl7 

1 om7fQ3 
FFS 

GRAB 1, 
I I I- I I- -- --- I I 

SEMNOIATILES (UOIKG) 
I I 

BENZO(A)ANTHRACENE 450 UJ 23Wo 
I 

., 1700 u 1lWo u 590 UJ 5WWJ 

BENZO(A)PYRENE \ 450 UJ 2lWo 1700 u 11Wa u 590 UJ 31W0 J 

BENZO(B)FLUORANTHENE 450 UJ 200WJ 1700 u IIWO u 590 UJ 3QWOJ 
BENZO(G,H,I)PERYLENE 450 UJ 12WOJ 1700 u IIWO u 590 UJ 

I BENZOIKIFLUORANTHENE I 450 UJ I 160OOJ I 1700 u I tlOnn II I 
94MJ 

!iQll III I I -I& 1 ..--- - _“” -” dHXlJ 
BlS(2-ETHYLHEXYL)PHTHALATE I 450 UJ I 2lWo u 1700 u IIWO u 590 UJ 13Wou 
BUTYL BENZYL PHTHAIATE 450 UJ 2loW u 1700 u llW0 u 590 UJ 13WOU 

26WOJ CARBAZOLE I 450 UJ I 21000 u I 1700 u I 11000 u I- 590 UJ I 
CHRYSENE 450 UJ 21000 1700 u 11otnl II !icMl II1 I I ..--- - I --- -” I I 43WOJ 
DlBENZO(A,H)ANTHRACENE ! 450 UJ ! 21000 UIOOU 

I FLUORANTHENE I 450 UJ I 4oom I 11OOJ ~ I 111 

IU I 1700 u I lloocl u 590 UJ 1= w 

1 DIBENZ ! 450 UJ ! 21Wo u 1700 u 11Wo u 590 UJ 

1 ---.- -.--.----- ..-- - I ..ow u 590 UJ IWWOJ 
FLUORENE 450 UJ 2lWo u 1700 u 1loW u 590 UJ 7WW 

INDENO(l,2$CD)PYRENE 450 UJ IIWO J 1700 u llooo u 590 UJ Q8OOJ 
N-NITROSODIPHENYLAMINE 450 UJ 21Wo u 1700 u 1loW u 590 UJ 13WOU 

NAPHTHALENE 450 UJ 21Wo u 1700 

PHENANTHRENE 450 UJ 1100 J I 1lfXxI u I 5.90 UJ I I 160000 

PYRENE I 450 UJ 37ooo 1200J llooo u 1 690 UJ 8QOWJ 
PESTlClDESlPCBs (UGIKG) 

4,+-DDD 22J 17 u 4.5 u 3.8 UJ 5.9 U 4.1 u 

4,1-DDE 3.9 UJ I? u 12 J 3.6 UJ 5.9 U 4.1 u 

4,+-DDT 3.9 u 17 u 4.5 u 3.8 UJ 5.9 U 4.1 u 
Al II 

U 1 IlWo u ! 590 UJ I I 87W0 I 

AROCLOR-1242 I 39 UJ I 320W I 45U I 36 UJ I 59U 1 I . . - 
AROCLOR-1248 _...-- --.. .- .- 39 UJ 170 u I 45U . - Ela UJ ,-- -- 6QU -- - I I Al II . . - 

AROCLOR-1254 32 J 2700 J 260 2200 59 U 41 u 

AROCLOR-1260 685 170 u 360 2lW 59 u 41 u z nB= 

DELTA-BHC 2 UJ 9u 2.3 U 1.8 UJ 3u 2.1 u 5s 
DIELDRIN 3.9 UJ 17 u 4.5 u I 3.6 UJ I 5.9 U 4.1 R a s- 

-. 

ENDOSULFAN II 3.9 U 17 u 4.5 u 3.8 UJ 5.9 U 4.1 u zig 

ENDOSULFAN SULFATE 3.9 u 17 u 4.5 u 3.8 UJ I 5.9 U 4.1 u sa 
1 ENDRIN I 3.9 U I 17 u I 

! 
I 

. 
4.5 u 24 J I 5.9 u I I 4.1 u I 

‘i 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL R 
DEFENSE REUTILIZATION AND MARKETING f 
SAMPLE NUMBER: 6TB33 (2-4) 
DEPTH (feet): 2-4 
LOCATION: 6TBl3 
SAMPLE DATE: lWly93 
INVESTIGATION: FFS 
SAMPLE TYPE: GRAB 
STATUS: EXCAVATED 

PESTlClBES/PCBs (W/KG) 

3SULTS 
‘FFICES; NSB-NLON; GROTON, CONNECTICUT 
6TEl4 (O-2) 6TB15 (02) 6TEl6 (o-l) 61816 (1616) 
o-2 o-2 O-l 16-18 
6TBl4 6TBl5 61816 6TBl6 

lOnwQ3 1 OH 4m3 10107193 10107lQ3 
FFS FFS FFS FFS 
GRAB GRAB GRAB GRAB 

EXCAVATED EXCAVATED EXCAVATED 

61816 @IO) 

8-10 

6TBl6 

10107lQ3 
FFS 

GRAB 

6TBl7 (10.12) 

IO- 12 

6TBl7 
1 o/07/93 
FFS 
GRAB 

ENDRIN ALDEHYDE 1 3.9 u I 220 J I 4.5 u I 140 J I 5.9 U 
ENDRIN KETONE 

I I 4.1 u 
3.9 U 17 u 4.5 u 3.6 UJ 50 u At II 

GAMMA-CHLORDANE I 2 UJ I 9u I 2.3 U I 2.4 J 3u 
HEPTACHLOR EPOXIDE 

I 2.1 u 

2 
I 

UJ QU 2.3 U 1.8 UJ 
INORGANICS lMGlKGI 

3u 2.1 u 
~~.._....___ . ..- .___ 

ALUMINUM 8440 7140 1 10300 I 12100 
ANTIMC 

I 12100 I I 7880 

5.7 UJ 2.7 UJ 

ARSENI 
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TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (let): 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
..11d.C. . ..IC-Ia L.“I..CZCII n 

6TB33 (2-4) 16~614p2) )6lBl5(02) l6TBl6 (o-l) (6TBl6 (1616) I6TBl6 (alo) 

2-4 o-2 

6TBl3 6TBl4 

lWl5lB3 10108193 

FFS FFS 

GRAB GRAB 

EXCAVATED EXCAVATED 

o-2 

6TBl5 

10114t93 

FFS 

GRAB 

EXCAVATED 

I O-l 

6TBl6 

1 ox)7193 

FFS 

GRAB 

EXCAVATED 

18-18 

6TBl8 

10107l?x3 L FFS 
GRAB 

8-10 

6TBl6 

1 oIo7193 

FFS 

GRAB 

67817 (10-12) 

lo- 12 

6TBl7 

1 o/07/93 

FFS 

GRAB 

J J 
~13ta.uw~wa r8uuwx I cn3 u 

ASH (96) : 85.8 

CATION EX. CAPACITY (me@lOO~) 21 

PH 7.69 

SPECIFIC GRAVITY (g/cmJ) 2.1 

TOTAL ORGANIC CARBON (?&/KG) 1200 

TOTAL ORGANIC CARBON (MG/KG) 1200 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6TB37 (10-12) 6TBl8(0-1) 61838 (O-l) 6TBf8(44) 
DEPTH (feet): 

6TBl9 (@l) 

lo- 12 O-l o-1 4-6 - o-1 
LOCATION: 6TBl7 6TBl6 6TBl6 6TBl6 6TBl9 
SAMPLE DATE: iom7m3 10116/93 1 OH 0193 10118193 
INVESTIGATION: 

1 om6t9q 
FFS FFS FFS FFS FFS 

SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB --_-..- 
I EXCAVATED I EXCAVATED I I 

STATUS: 
I 1 EXCAVATED IEXCAVATED 

VOLATILES (IJWKO) 
1 EXCAVATED 

1 .1,2,2-TETRACHLOROETHANE ! 13wu 1 16 U ! 11 u ! 16 U 
! 

1300 u 
1 ,1,2-TRICHLOROETHANE 

I 11 u 5U 

I 1mu I 16 U I 11 u I 16 U I 13uolJ 11 u 5U 

1 1 ,l-DICHLOROETHANE 13OOU 16 U 11 u 16 U 13oou 11 u 5U 
l,l-DICHLOROETHENE 1300 u 

T 
16 U 1 11 u I 16 U I 13oou I 11 u I SU 

1,2-DICHLOROETHANE 

I 

13oou 16 U 4J 16 U 
1300 u 11 u 

I 
5u 

1,2-DICHLOROETHENE (TOTAL) 
_--- . I 

16 U I 11 u I 16 U I 13clo u I 11 u 1 5U 

16 U 11 u 16 U 13oou 11 u SU I 

U 11 u u 

0 11 u 5U 

I 10 u I I 16 u I 13oou 11 u 1J 
. . . . __ . . .--- 

I 11 u I 16 U I 2200 I 11 u I 5u I 

U I 670 U I 1100 u I llwo u I 1700 ” 
I 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTOr 
SAMPLE NUMBER: 6TB37(10-12) 6TBl6(0-1) 6TB3e(o-1) 
DEPTH (feet): lo- 12 O-1 o-1 
LOCATION: 6TBl7 6TBl8 6TB18 
SAMPLE DATE: i om7m3 10116/93 10/18i93 
INVESTIGATION: FFS FFS FFS 
SAMPLE TYPE: GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED 

SEMIVOIATILES (lJGM0) 

, CONNECTICUT 
16TBl8 (4-6) 

‘4-6 
6TBl9 (O-l) 

o-1 
,6TB18 6TBl9 
10/16/93 lo/w93 
FFS FFS 
GRAB GRAB 
EXCAVATED EXCAVATED 

6TB19 (2-4) 

2-4 

6TB19 

lOml93 
FFS 

GRAB 

EXCAVATED 

6TB2(@2) 

o-2 

8T02 

lOlo 

PHl 

GRAB 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 

6TBl9 (Z-4) 6TB2(w) 
DEPTH (feet): 2-4 o-2 
LOCATION: 6TB19 8TB2 
SAMPLE DATE: 1 omSl93 lOm4I90 
INVESTIGATION: FFS PHl 
SAMPLE TYPE: GRAB GRAB 
STATUS: EXCAVATED I 
ENDRIN 3.7 u 5.2 u 33 u 5.2 u 3.7 u 5.6 U 530 UJ 
ENDRIN ALDEHYDE 3.7 u 5.2 u 3.3 u 5.2 u 310 J 270 
ENDRIN KETONE 3.7 u 52 LJ 33 II !i7 II 3.7 u 56 U 530 UJ 

74 I I A7 I I 

.-- .-._-- ---- -. -” 
MANGAN 1340 181 J 

MERCURY I 0.55 J I 0.6 I 0.56 I 0.2 I 1.2 J I 1.9 J 0.14 J 
NICKEI 374 J !i6OJ 228 J 31 4 J 07.0 J 660J 15.0 I I _-._ - I -.- - I -... - I -..- - I --.- _ I .-.- 

:!M IM I 2370 I 3160 I 6gti I 6Mn I 16M I 1llOl-l I 1020 I POTAS-,... I --.- I -.-_ I --- I -- . . t .--- I . --- I .--- 

SELENIUM I 5.3 I 0.61 U I 0.29 u I 0.51 UJ I 0.95 u I 2.6 0.41 u I 
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TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6782(2 4) 6TB20 (O-1) 6TB20 (4-6) 6TB21 (O-2) 6TB22 (4.6) 
DEPTH (feet): 2-4 O-l 4-6 o-2 4-6 
LOCATION: 6TB2 6TB20 8TB20 6TB21 6T022 
SAMPLE DATE: 1 om4l9o 1 OH 8l93 1 O/l 8tQ3 1 of06193 1 omQ3 
INVESTIGATION: PHI FFS FFS FFS FFS 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED 
VOlATlLES (UG@‘i~ 

6TB23 (O-l) 

o-1 

6TB23 

1 om5/93 
FFS 

GRAB 

10fO4m 

1 ,1,2,2-TETRACHLOROETHANC I 5U 1 13 u I 301J I 12 u I 
3100 u 

I 1 
11 u 

I 
8U 

1,1,2-TRICHLOROETHANE 5u 13 u 3OU 12 u 3100 u 11 u 6U 
l,l-DICHLOROETHANE 

ACENAPHTHYLENE 
iv 
WA 

ANTHRACENE 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6TB2(2-4) 6TB2U (O-l) 6TB2U (4-6) 6TB21 (O-2) 
DEPTH (feet): 

67822 (46) 
2-4 O-l 4-6 o-2 4-6 

LOCATION: 6TB2 6TB20 6TB20 6TB21 6TB22 
SAMPLE DATE: I o/04/90 10118/93 10118I93 1 olw93 1 olo593 
INVESTIGATION: PHl FFS FFS FFS FFS 
SAMPLE PIPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED 
SEMlVOlJiTlLES (IJWKQ) 

‘6TB23 (O-1) 

o-1 

8TB23 

lOml93 

FFS 
GRAB 

6TE43v-m 
o-2 

6TB3 

L lOm4m 
PHl 

GRAB 

BENZO(A)ANTHRiC :ENE ‘. -. ._ I I 1700 u ..-- - I 1mrxlII.I .---- -- I 17fnl III ._““” YY I ,7tvvl II a&- ” I I API-U-WI - I I c)- II L+UVU” I =- I OtAJ” 

, BENZO(A)PYRENE I 

I 

1700 u 1 13OOOUJ 12000 UJ 12W IOU ? 1 23ooou I 680J 

xl0 UJ 12000 UJ 12Ooou I I 23ooou 1 840 J 
00 UJ lg3J u 1 13owJu 23mou 18oou 

I 6W UJ ! 4.2 UJ ! 12 u ! 7.7 u ! 4.4 u ! 26 J 4,4’-DOD 160 UJ 

4,1-DDE 800 UJ 4.2 UJ 12 u 340J 4.4 u 3.8 U 160 UJ 

I.+-DDT J=Y UJ 4.2 UJ 12 u 7.7 u 4.4 u 30J 180 UJ 

AROCLOR-1242 4OW UJ 42 UJ 120 u ‘77 u 44U 38U 800 UJ 

AROCLOR-1248 4OW UJ 42 UJ 120 u 77 u 44U 38U 800 UJ 

AROCLOR-1254 BOW UJ 75 J 440 8700 J 6UOJ 38U 1600 UJ 

AROCLOR-1260 12OOOJ 42 UJ 1100 PJ 4600 220J 38U 32CKlJ 

DELTA-BHC 400 UJ 2.1 UJ 6.1 U 4u 2.3 U 1.9 u 80 UJ 

DIELDRIN 800 UJ 4.2 UJ 12 u 7.7 u 4.4 u 3.8 U 160 UJ 

ENDOSULFAN II 800 UJ 4.2 UJ 12 u 7.7 u 4.4 u 3.6 u 160 UJ 

ENDOSULFAN SULFATE 800 UJ 4.2 UJ 12 u 7.7 u 4.4 u 3.8 U I 160 UJ . 
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TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6182(2-4) 6TB20 (o-1) 61820 (4-6) 6TB21 (O-2) 6TB22 (Cs) 
DEPTH (feet): 2-4 O-l 4-6 o-2 4-6 
LOCATION: 6TB2 6TB20 6TB20 6TB21 6TB22 
SAMPLE DATE: lOmw90 10l18193 1Oll8193 1 oKw93 lom5m3 
INVESTIGATION: PHl FFS FFS FFS FFS 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 

- 

I 

12 u I 7.7 u I 4.4 u I 
3.8 u 

I 
160 UJ 

ebcn 1 a#? . aa. a. I 

1 STATUS: I I I IEXCAVATED IEXCAVATED I 
PESTICIDESIPCBI (uon<O) 

I 

ENDRIN 800 UJ 4.2 UJ 

ENDRIN ALDEHYDE 
. 

4.2 UJ 12 u .xw J 13 J .Y.u u 
ENDRIN KETONE 800 UJ 4.2 UJ 12 u 7.7 u 4.4 u 3.6 U 160 UJ 
GAMMA-CHLORDANE 4WO UJ 2.1 UJ 2.5 J 4u 2.3 U 1.9 u 800 UJ 
HEPTACHLOR EPOXIDE 400 UJ 2.1 UJ 6.1 U 4u 2.3 U 1.9 u 80 UJ 
DIOXINS/FURANS lUG/KGl -.-___ .__._ -_- _.__ 

.--.---I 

1,2,3,4,6,7,SHPCDD 

1,2,3,4,6,7,SHPCDF 
I I I 0.67 I 4.66 I I I 

0.511 u 0.42 

1 1,2,3,4,7&HXCDF I ! ! 0.26 U ! 0.34 I I I 
2,3,7&TCDF I I I 0.029 u I 0.223 I I I 
OCDD 3.07 25.999 
INORGANICS 

, 
(MO/KG) 

‘020 I 6430 
I 12.3 UR ! 3.4 UJ 1 6.9 UJ 1 141 J 1 23.4 UJ I 3.6 R 12.6 UR 

1 ALUMINUM ! 5840 ! 449OJ ! 6960J I 5220 I 12100 1 7 

2 6.3 2.1 2.0 

BARIUM I 28.0 I 32.7 J I 161 J I 227 323 114 56.9 

BERYLLIUM 0.22 0.26 2.2 3.7 J 4.3 J 0.9 J 0.22 

58.2 4.4 u 43.0 R BORON 41.0 R 2.4 U 66.2 19.5 u 

CADMIUM 1.7 J 0.55 UJ 1.9 UJ 3.7 3.0 0.62 2.6 J 

CALCIUM 1WJ 610 8320 9610 3740 1760 105OJ 

CHROMIUM 11.0 6.9 J 36.4 J 40.9 J 75.4 J 10.0 J 13.1 

COBALT 5.0 3.8 29.0 32.9 J 45.8 J 13.0 J 5.0 

COPPER 26.3 J 58.3 J 467J 123OJ 62WJ 199 J 67.5 J 

CYANIDE 1.2 u 0.12 u 0.15 0.08 UJ 0.12 UJ 0.1 UJ 1.1 u 

IRON 7356 77OOJ 37300 J I 24ooo 39700 15300 8550 

LEAD 5.6 J 174 J 337 J 1520 1640 413 63.4 J 
MAGNESIUM 1820 1680 5920 5260 3990 4040 2220 

z 

MANGANESE 126 J 110 J 3965 293 519 346 169 J 
5 
J 

MERCURY 0.1 UJ 0.19 0.78 0.28 J 0.74 J 0.9 J 1.9 J 

NICKEL 10.8 7.5 J 104 J 131 J 211 J 33.1 J 12.4 

izt 

POTASSIUM 1050 1520 4040 1070 2380 4280 1720 3 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6182(2-4) 6TB20 (0.1) 6TBM (4-q 6TB21 (o-2) In322 WI 
DEPTH (feet): 2-4 O-l 4-6 o-2 4-6 
LOCATION: 6TB2 6TB20 6TB20 6TB21 6TB22 
SAMPLE DATE: 1olo4f9o 1ot18l93 1 OH 8193 1 om6i93 lOlosi93 
INVESTIGATION: PHI FFS FFS FFS FFS 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED 

INORGANICS (W/KG) 

6TB23 (O-1) 16TB3(0-2) 

SELENIUM 0.41 u 0.47 u 0.96 UJ 1.0 1.5 0.51 u 0.43 u 

SILVER 1.6 UJ 0.39 UJ 0.4 UJ 1.6 U 5.6 0.42 U 1.7 UJ 

SODIUM 146 J 69.6 U 615 903 2490 144 151 J 

THALLIUM 0.62 U 0.45 u 0.92 UJ 0.49 u 1.0 u 0.84 0.64 u 

VANADIUM 1 11.6 I 11.5 I 53.9 I 162 I 73.1 I 26.9 I 16.1 

ZINC 87.1 J 241 J 1820 J 2330 834 669 136 J 1 
MISCELLANEOUS PARAMETERS () 

ASH 4%) I I I 81.4 I 87.7 I 644 I I 
CATION EX. CAPACITY (meq/lOOg) 93 84 16 

1 PH I I I 776 J I 7.67 I 7.25 J I I I 
I I I 

SPECIFIC GRAVITY (gcm3) 2.2 2 1.8 

TOTAL ORGANIC CARBON (MGIKG) 8400 14000 

TOTAL ORGANIC CARBON lMG/KGl 84m 14ooo 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6TB3(6-6) 6TB4(0-2) 6Tf34(6-6) 6TB5(0-2) 
DEPTH (feet): 

6TW24 6-8 o-2 
6-8 o-2 2-6 

LOCATION: 6TB3 6TB4 6TB4 6TB5 6TB5 
SAMPLE DATE: IOIWBO 1004IBO lWWf30 lOm/Bo 10m9a 
INVESTIGATION: PHI PHI PHI PHI PHI 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED EXCAVATED 
VGLATILES (M/KG) 

6TWW 6TB6(2-4) 
o-2 2-4 
6TB6 6TB6 
09/27lBo 09/27/90 
PHI PHl 
GRAB GRAB 
EXCAVATED EXCAVATED 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6TB3(6~8) 6TB4@2) 6TB4(6-8) 
DEPTH (feet): 

srEJqo-2) 6ww 
6-8 o-2 6-8 o-2 2-6 

LOCATION: 6TB3 6TB4 6TB4 6TB5 6TB5 
SAMPLE DATE: IO/W90 lOKW90 10ml9o 10lo3/90 
INVESTIGATION: 

10103/90 
PHl PHI PHI PHl 

SAMPLE TYPE: 
PHI 

GRAB GRAB GRAB GRAB 
STATUS: 

GRAB 

EXCAVATED EXCAVATED EXCAVATED 
SEMNOLATILES WQIKGI 

6WW 6TB6(2-4) 

o-2 2-4 
6TB6 6TB6 
09R7lQo 09/27&O 
PHl PHI 
GRAB GRAB 
EXCAVATED EXCAVATED 

BENZO(A)ANTHRiCENE - ‘. I 4405 I 9500 UJ 
1 BENZO(A)PYRENE I 

I 4505 I 59o?J I 4600 I 20OJ I 1DOOJ 
2an U 9500 UJ 3m II &oo 1.600 u Mxl .I I 

1 BENZO(G.H,I)PEI 

1 BUTYL BENZYL PH; 

1 INDENO(l,2,3-CD)PYRENE 

4,4‘-DDD I 94 UJ I 160 UJ I 33 UJ I 320 UJ I 16OOOJ I 17 u I 160 u 
4.+-DDE 94 UJ n III 6EwJ 17 LI lnfl II UJ I 33 UJ I 3h “I I 

I 94 UJ I 160 UJ 33 UJ 320 UJ I 
180 

4,4-DC )T I --- -- 

AROCLOR-1242 470 UJ 890 UJ I 
t 

160 UJ 1600 UJ I 
AROCLOR-1246 470 UJ 890 UJ 160 UJ 16w ‘1’ 

AROCLOR-1254 940 UJ 16CU 1 UJ ! 330 UJ 1 29 

AROCLOR-1260 940 UJ 2100 J 330 UJ 

DELTA-BHC 
I 

47 UJ 89 UJ 16 UJ I 
DIELDRIN I 94 UJ I 1 160 UJ 33 -- I --- 

ENDOSULFAN II _ 94 UJ 
1 180 UJ 33 UJ I I17r 

ENDOSULFAN SULFATE ! 94 UJ ! 180 

---- - 
33000J 

11000 UJ 

Iloo UJ 

A 
17 U 

87 U 

87 .v “” -. U --- - 

I -aXI UJ 23000 UJ 170 u 1800 u 

I I 5100 J 23UXl UJ 250 2200 

160 UJ 1100 UJ 8.7 U Q2U 

UJ I 3m I I.1 2300 UJ 17 u 160 u 

I UJ I 33 UJ 

j ENDRlN I 94 UJ I 160 UJ 33 UJ I 32 

.s- 

I w-3 UJ 2300 UJ 17 u 160 u 

I 320 UJ 2300 UJ 17 u 160 u 

0 UJ 2300 UJ 17 u 180 u 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6nq6-8) 6TB4(0-2) 6TBq6-8) 6TB!i(O-2) 6TBy2-6) 
DEPTH (feet): 6-8 o-2 6-8 o-2 2-6 
LOCATION: 6TB3 6TB4 6TB4 6TB5 6TB5 
SAMPLE DATE: 10lw9o 1 oow9o IOmlm 1 oml9o 1ofO3m 
INVESTIGATION: PHI PHI PHI PHI PHl 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED EXCAVATED 
PFSTICIDESIPCB~ IucuKtM 

6TB6(@2) 6TB6(2-4) 

o-2 2-4 
6TB6 6TB6 
o9Q7i9o 09Q7l90 
PHI PHl 
GRAB GRAB 
EXCAVATED EXCAVATED 

. --..-.---.. ---\--v.-, 

ENDRIN KETONE 

GAMMA-CHLORDANE 

HEPTACHLOR EP OXIDE 
,“.a. INORGANICS (MGmq 

ALUMINUM 

I 94 UJ I 180 UJ I 33 UJ I 320 UJ 1 2300 UJ I 17 u I 180 u I 
470 UJ 890 UJ 160 UJ 16Ot I UJ 1 11000 UJ 87 U 920U 

I 47 UJ I 89 UJ I 16 UJ I 160 UJ 1 1100 UJ 8.7 U 92U 

! 5470 I 5190 I 11700 ! 3870 1 8840 I 7190 I 8730 I 
ANTIMONY 15.5 UR 13.3 UR 23.2 UR 12.7 UR 13.0 UR 12.4 UR 13.2 UR 

ARSENIC 1.1 2.9 6.5 2.0 2.1 1.4 3.1 
BARIUM 54.4 140 33.4 28.9 56.2 71.9 82 I --- 

I 0.28 u I 
I I 

0.31 I 0.52 I 0.45 I 13 I 025 I 13 I BERYLLIUM I . .- I -.-- I . .- 

BORON ! 52.0 R ! 53.0 R ! 2810 R ! 42.0 R ! 44.0 R 1 58.0 R I 26OR I 
CADMll JM I-- I 2.2 J ! 58 J ! 4.9 J I 2.5 J ! 6.3 J ! 6.2 I 14.6 

CALCIUM I 1270 J I 2990 I 2690 I 1010 J I 
I 

13Wl I 2880 I !a!50 I 

MAGNESIUM 3350 1870 6360 1150 2330 4280 3966 

MANGANESE 291 J 163 J 213 J 112 J 490J 204 281 

MERCURY 0.12 UJ 0.2 J 0.19 UJ 0.17 J 0.83 J 0.12 0.31 

1 NICKEL I 8.8 I 15.4 I 19.4 I 19.1 I ,566 I 18.1 I 122 I 
POTASSIUM 2920 1240 3080 916 lim l&O 1540 

SELENIUM 0.5 u 0.44 u 1.0 0.42 U 0.43 u 0.42 UJ 1.5 J 

SILVER 2.1 UJ 2.4 J 3.1 UJ 1.7 UJ 1.7 UJ 1.7 UJ 7.0 J 

SODIUM 164OJ 173 J 5860 98.9 J 382 J 307 J 790 J 

THALLIUM 0.75 u 0.67 U I.2 u 0.63 U 0.65 u 0.83 u 0.66 u 

VANADIUM 19.3 17.2 32.5 9.4 17.5 29.3 88.0 

ZlNC 73.1 J 482 J 56.5 J 248 J 1210 J 138 J 2756 .I 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 

g DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 

8 
SAMPLE NUMBER: 6TB7(@2) 6TB7(2-4) ma (O-l) 6TB8 (4-6) 6TB9 (2-4) 161441 16144-10 

Ei DEPTH (feet): o-2 2-4 O-l 4-6 2-4 
LOCATION: 6TB7 6TB7 6TB8 6TB8 6TB9 DRMO-1 DRMO-10 
SAMPLE DATE: 09/26/90 09R8m lWl3i93 10113l93 lWl2m 09/l!iw 09/15/94 
INVESTIGATION: PHl PHl FFS FFS FFS IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB GRAB --_-. .- 

(EXCAVATED I EXCAVATED 

I ACETONE I 10 u I 11 u I 11 u 12 u I 11 
i BENZENE 

I I 
I su I 6U I 11 11 I 13 II I 11 II I I 1 . . - .- - I *. I 

CARBON DISULFIDE 5u 6U 11 u 12 u I 11 u 

iANE 10 u 11 u 11 u 12 u 11 u 

9M 5u 6U 11 u 12 u 

I 5u I 6U I 15 u I 13 u I 15 u I I 

:ETHYLPHENOL 

2-METHYLNAPHTHALENE 

+METHYLPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

I 1700 u 740 u 380U !440 u 36OU 

1700 u 740 u 360U 44OU 360U 

1700 u 740 u 380U 44DU 360U 

1700 u 746 u 36OU 44DlJ 360U 

1700 u 740 u 38OU 44OU 360U 

1700 u 160 J 36OU 44OU 360U 

1700 u 130 J 38OU 44OU 36OU 

1700 u 740 J 380U 44OU 360U 
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TABLE 11-5 
SUMMARY OF POSITIVE SOIL A 

DEFENSE REUTlLlZATlON AND MA 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

SEMlVGlATlLES (W/KG) 

‘JALYTICAL RESULTS 
2KETING OFFICES; NSB-NLOI 
6TB7(0-2) 6TB7(2-4) 

o-2 2-4 

6TB7 6TB7 
09R6r9o 09R6m 
PHl PHI 
GRAB GRAB 

EXCAVATED EXCAVATED 

; GROTON, CONNECTICUT 
l6~~6(o-i) 6TB6(4-6) 6TB9(2-4) 

lo-1 4-6 2-4 
i 6TB8 6TB8 6TB9 

10113&3 10/13/93 lWla93 
FFS FFS FFS 

‘GRAB GRAB GRAB 

I I 

16144-t 16144-10 
- 

DRMO-1 DRMO-10 
0906i94 owlY94 
IRA IRA 
GRAB GRAB 
EXCAVATED EXCAVATED 

BENZO(A)ANTHRACENE : ! 280 J ! 3800 1 2605 I 440U I 360 UJ I I 
BENZO(A)PYREN I E I 1700 u I 3100 I 246 J I 44OU I 360 UJ I I 

I BENZOfBlFLUORANTHENE 290J 2ooo 190 J 44ou 2cN-l .I 1 \ ..- - --- - 

BENZO(G,H.I)PERYLENE I 1700 u I 2700 380U 
! 

440U 380 UJ 

BENZO(K)FLUORANTHENE 1700 u 3200 240 J 440U 140 J 

BENZ011 C ACID ! 83OOU ! 3600U ! I I I I 
BlS(2-ETHYLHEXYL)PHTHALATE 1700 u 4305 360U 440U 380 UJ 

BUlYL BENZYL PHTHALATE 1700 u 746 u 380U 440 UJ 360 UJ 

CARBAZOLE 380U 440U 360U 

CHRYSENE 2305 3200 270 J 4405 2205 

DlBENZO(A,H)ANTHRACENE 1700 u 740 u 380U 440U 360 UJ 

DIBENZt )FURAN I 17w u I im J I 38OU I 440U I 36OU I I 
I FLUORANTHENE 3305 4!xlo 320 J 44OU 2130 J 1 -- -... . . -..- ..- _ --- - 

FLUORENE 1700 u 240 J 380U ,440U 36OU 

INDENO(l,2.3-CD)PYRENE 1700 u 2700 38OU 440U 360 UJ 

N-NITROSODIPHENYLAMINE 1700 u 740 u 380U 440U 360U 

NAPHTHALENE 1700 u 130 J 380U 44QU 360U 

PHENANTHRENE I 1700 u I 2800 I 360U I 440U I 190 J I I 
PYRENE 270 J 6500 4m 44OJ 420 J 

PESTKlDESIPCEs (W/KG) 

4,4’-DDD ! 17 u ! 18 U I 3.7 u I 3.9 UJ I 3.6 U I I I 
1 4 C-DDE I 17 u I 18 U I 3.7 UJ I 3.9 UJ I 4.1 J I .I- --- _ 

4,4’-DDT 17 u 16 U 3.7 u 3.9 UJ 3.6 U 

AROCLOR-1242 83 U 9OU 37 UJ 39 UJ 36 UJ 176 U 161 u 

I AROCLOR.1248 I 83 U I 90U I 37 UJ I 39 UJ I 36 UJ I 176 U I -298 I 

I- AROCl tM?.12S4 I 170 u I 160 u I 37 UJ I 39 UJ I 120 J I 1100 

ARnl 
w-v.. .--. I -- -_ I .-- 

,..,CLOR-1260 170 u 52 J 37 u 39 UJ 110 J 2230 

DELTA-BHC 6.3 U 9u 1.9 UJ 2 UJ 1.8 UJ 

DIELDRIN 17 u 18 U 3.7 UJ 3.9 UJ 3.6 UJ 

ENDOSULFAN II 17 u 18 U 3.7 u 3.9 UJ 3.6 U 

FAN 91 II FATF 17 u 16 u 3.7 u 3.9 UJ 3.6 U 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 

DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 

r;: SAMPLE NUMBER: 6187(0-2) 6TB7(2-4) 6TB8 (0-l) 6TBu (4-6) 6TB9 (2-4) 161441 1614410 
;; DEPTH (feet): o-2 2-4 o-1 4-6 2-4 

LOCATION: 6TB7 6TB7 6TB6 6TB6 6TB9 DRMO-1 DRMO-10 
SAMPLE DATE: 09l26m lW13l93 lW13t93 lW12l93 OW1594 09/l s94 
INVESTIGATION: Ptil PHl FFS FFS FFS IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED EXCAVATED EXCAVATED 
PESTlClDESIPCBs (UQMQ) 

1 
ENDRIN ‘. 17 u 16 u 3.7 u 3.9 UJ 3.6 u 

ENDRIN ALDEHYDE 3.7 u 3.9 UJ 6.6 J 

ENDRIN KETONE 17 u 16 U 3.7 u 3.9 UJ 3.6 U 

GAMMA-CHLORDANE 63U 90U 1.9 UJ 2 UJ 1.6 UJ 

HEPTACHLOR EPOXIDE 6.3 U 9u 1.9 UJ 2 UJ 1.6 UJ 
INORGANICS (MG/KG) 
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TABLE 11-5 
SUMMARY OF POSlTlVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 
SAMPLE TYPE: 

STATUS: 
MCT,P,CPlDern- IIIIIIy11, 

1614411 11614612 11614413 116144-14 Il6i44-15 1 16144-16 

DRMO-14 DRMO-15 
09/l 5l94 o!wl5i94 
IRA IRA 
GRAB GRAB 
EXCAVATED EXCAVATED 

DRMO-16 

OQllY94 
IRA 
GRAB 

EXCAVATED 

‘(II,, 
,) 

7 
- 

DRMO-17 

lJ9!15I94 
IRA 
GRAB 

EXCAVATED 1 
,-LY I IYIYLYIrYLI. ,vu”“, 

I 

AROCLOR-1242 176 U 173 u 176 u 160 U 177 u 166 u 177 u 

AROCLOR-1246 1450 173 u 9760 3s60 177 u 1030 2160 

AROCLOR-1254 9s40 173 u 77100 39900 177 u 10900 16100 

AROCLOR-1260 6s40 173 u 27400 177 u 13600 17500 4 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feed): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

1614616 

DRMO-16 

09/15i94 

IRA 

GRAB 

EXCAVATED 

PESTlClDESlPCBs (uoIKC31 

161442 1614421 1614622 1614423 

DRMO-2 DRMO-21 

WI 5l94 0911594 
IRA IRA 
GRAB GRAB 

EXCAVATED EXCAVATED Ir 

16144-24 

DRMO-24 

Wl5i94 
IRA 

GRAB 

EXCAVATED 

DRMO-24 

EXCAVATED 

I 

AROCLOR-1242 , 173 u 172 U 172 U 175 u 171 u 170 u 172 U 

AROCLOR-1248 173 u 172 U ISSO 175 u 171 u 119 J 172 U 

AROCLOR-1254 173 u 284 1190 326 152 J 395 224 

AROCLOR-1260 173 u 159 J 416 363 242 313 296 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 1614625 1614629 161463 1614435 161443 
DEPTH (feet): 

LOCATION: DRMO-25 DRMO-25 DRMO-3 DRMO-35 DRMO-36 
SAMPLE DATE: 09/15/94 09/15l94 OQH5/94 llKvl94 1 ltO7l94 
INVESTIGATION: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED EXCAVATED -l I 
VOIATILES (UGIKQ) 

1 ,1,2,2-TETRACHLOROETHANE 1.76 J 17.9 u 20.2 u 15.7 u 

1 ,I ,P-TRICHLOROETHANE 5.36 u 17.9 u 29.2 u 15.7 u 

1 ,I-DICHLOROETHANE 6.25 17.9 u 29.2 u 15.7 u 

l,l-DICHLOROETHENE 5.36 U 

16144-37 

DRMO-37 

1 l/07/94 
IRA 

GRAB 

1614436 

DRMO-38 

11107l94 
IRA 

GRAB 

! 17.9 u ! 29.2 u I 15.7 u I 
1 ,P-DICHLOROETHANE 1.25 J 17.9 u 20.2 u 15.7 u 

2-BUTANONE 9.43 J 35.7 u 7.7 J 4.64 J 

P-HEXANONE 5.36 u 17.9 u 29.2 u 15.7 u 

QMETHYL-2-PENTANONE 10.6 U 35.7 u 40.3 u 31.4 u 

ACETONE 10.6 U 35.7 u 40.3 u 31.4 u 

BENZE iNE I I I I 1.13 J I 17.9 u I 29.2 u .I 15.7 u 

( CARBON DISULFIDE 5.38 u 17.9 u 29.2 u I 15.7 u I 

CHLOROETHANE I I I I 1.55 J I 17.9 u I 29.2 u 1 15.7 u CHLOROFORM 5.36 u 17.9 u 29.2 u ! 15.7 u I 
1 ETHYLBENZENE ! ! 1 ! 1.22 J ! 17.9 U ! 2.02 u I 15.7 u 1 

METHYLENE CHLORIDE 10.2 9.18 J 14.1 J 10.6 J 

STYRENE 2.59 J 17.9 u 29.2 u 15.7 u 

TETRACHLOROETHENE 5.36 u 17.9 u 29.2 u 15.7 u 

TOLUENE 2.95 J 12.2 J 29.2 u 15.7 u 

TRICHLOROETHENE 5.36 u 17.9 u 29.2 u 15.7 u 

VINYL CHLORIDE 1.66 J 17.9 u 29.2 u 15.7 u 

i XYLENES, TOTAL 
’ SEMNOIATILES (UG/KG) 

I I I I 11.3 I 17.9 u I 29.2 u I 15.7 u I 

1,2,4-TRICHLOROBENZEA, IC I I I I Aam .--- I 177oou . ..-- - I 3790 u -.-- - I 3mou ---- - 1 
1 ,SDICHLOROBENZENE ‘lO6OJ. 17700 u 3799 u 3600U 

2,4-DIMETHYLPHENOL 36OOU 17700 u 3790 u 36WU 

2-METHYLNAPHTHALENE 36OOU 17700 u 3790 u 3600U 

QMETHYLPHENOL 3600U 17700 u 3790 u 36Wt.f 

U ! 3799 u I 3 ACENAPHTHENE 3600U 177w 600U 

ACENAPHTHYLENE 3600U 17700 u 3790 u 367 J 

ANTHRACENE 3600U 17700 u 2OOOJ 514 J 

BENZO(A)ANTHRACENE 36WU 177w u 9320 1660J 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 1614425 1614429 16144-3 1614635 16144-36 
DEPTH (feel): 
LOCATION: DRMO-25 ORMO-25 DRMO-3 DRMO-35 DRMO-36 
SAMPLE DATE: 09/l 5l94 W/l 5J94 09/15&4 1 lm7i94 llio7tB4 
INVESTIGATION: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED EXCAVATED 

SEMNDIATILES (UG/KG) 

16144-37 

DRMO-37 

1 llo7l94 
IRA 

GRAB 

1614638 

DRMO-36 

11m7l94 
IRA 

GRAB 

CARBAZOLE I 3600 u 17700 u 602 J I 36WU 1 
1 CHRYSENE I I 396 J 1 17700 u lo600 I 196OJ I 

ENE I I I 36WU 1 177wu 

4,4’-DDC 1 SO6U I 43.6 U I 43.9 u I 44.5 u I 
4&DDE 906LJ 43.6 u 43.9 u 44.5 u 

4,4’-DDT 906U 43.6 U 43.9 u 44.5 u 

AROCLOR-1242 170 u 173 u 167 U SO60U 43611 439 U 445U 

AROCLOR-1246 170 u 96.2 J 167 U BO6OU 436U 439 u 44511 

AROCLOR-1254 117 J 334 167 U ‘16100 3925 659 765 

I 36WU 1 177wu 4430 532 J I 

1 ENDRIN ALDEHYDE I I I I SO6U I 43.6 U I 43.9 u I 44.5 u 1 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 1614625 1614629 16144-3 1614435 1614436 
DEPTH (feet): 

LOCATION: DRMO-25 DRMO-25 DRMO-3 DRMO-35 DRMO-36 
SAMPLE DATE: 09/15&l 09/15f94 OQil5lQ4 1 l/07/94 lllo7l94 
INVESTIGATION: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB. 
STATUS: EXCAVATED EXCAVATED EXCAVATED 

PESTlCIDES/PCBs (W/KG) 

ENDRIN KETONE 906U 43.6 U 

GAMMA-CHLORDANE 453 u 21.6 U 

HEPTACHLOR EPOXIDE 453 u 21.6 U 
INORGANICS lMG/KGl _._-._-_-_.-- ,...-.---, 
ALUMINUM 5790 7020 

ANTIMONY 16.5 3.67 U 

ARSENIC 2.64 2.07 
BARIUM 162 166 

16lU37 1614C38 
- 

DRMO-37 DRMO-36 
1 l/07/94 lltO7l94 
IRA IRA 
GRAB GRAB 

I 
43.9 u 44.5 u 

22U 22.3 u 

22 u 22.3 U 

6420 4730 

17.2 9.32 

4.46 1.67 

791 60.6 
EFRYI LIUM I I I I 1.76 I 24.9 I 0.562 I 1.21 I 
CADMIUM 75.9 1.56 8.05 1.65 
CALCIUM 6460 3729 15ooo 1610 
CHROMIUM 29.9 61.6 31.6 16.3 
COBALT 16.6 97.4 6.47 7.61 
COPPER 4360 1960 4700 373 
CYANIDE 0.553 u 0.0993 J O.OSS4 J 0.134 J 

IRON 17200 43200 17900 ss30 
I FAn I I I 1 2900 1 1406 650 I 365 I 

: SILVER 2.95 0.714 u 0.85 0.508 J 

SODIUM 1020 1070 2650 950 SE 
THALLIUM 1.13 u 1.04 u 0.926 U 0.964 u 9) 
VANADIUM 22.9 19.0 51.2 24.1 ;i - 

3 
ZINC 3660 Q4w 5040 649 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS -----._- --_ _-_- --- -- - -- 
Utf-tNSE REUTILIZATION AND Mi 4RKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 1614439 

161444 1614440 1614441 
16144-42 1614443 16144-44 

I 

I LOCATIiIN: ’ 
I 

DRMO-39 
I- I- I- I - I’ I 

SAM”* c ma-r. _ _ .--- _ 
I&I\llZCTI~IITlA.,. 1.m. 

4 DRMO-40 DRMO-40 DAM042 DRMO-43 DRMO-44 
I-LC “HlC. ~llAJ7/94 p9/15i94 11107194 1 It07194 llm94 11l21lQ4 lllm94 

I ~~fZ’lZLZ’“~ 

1 ,I ,2,2-TETRACHLOROETHANE 20.6 U 26.3 u 27.2 U 5.23 u 
I 

5.66 u 
1 ,I ,2-TRICHLOROETHANE 

5.42 U 
20.6 U 26.3 u 27.2 U 5.23 u 5.66 u 

1 ,I -DICHLOROETHANE 
5.42 U 

20.6 U 26.3 U 27.2 U 5.23 U 5.66 u 5.42 l,l-DICHLOROETHEI U 
P^^ . . --- II &?a- II UE 20.6 U 26.3 U I 27.2 U 3.23 u I 5.68 " I J.9L " 

20.6 U 26.3 U 6.66 J 5.23 u 5.66 u 5.42 U 
r-a . 

1,PDICHLOROETHANE 

2-BUTANONE I 3.J.l J I 
2-HEXANONE 20.6 u 

I I”., .I I 14.4 J I 5.23 U I 5.66 b I 5.42 u 
^-a . . --- *. - _- . 

I L0.J u I 27.2 U I 3.03 J I 566 u I 5.42 U I METHYL-2-PENTANONE 41.7 u 
527 U 54.3 u 

I 
1.21 J 11.4 u 10.6 U 

ACETONE 41.7 u 52.7 U 54.3 u 6.16 J 16.6 17.1 
. . 

4D.J U 6.41 J 5.23 U 5.66 u 5.42 U 
--- . .- . . 

I ND” I I 28.3 u I 27.2 U I 5.23 u I 
I --- 

I 21.2 u I 5.23 U I 1.33 J I 3.42 u 
-_ - -- I 

I N.0 u I I 26.3 u 27.2 U 5. 
A-^ . . 

c I Al.0 u I I 26.3 u I 27.2 U 5.23 U I 5.66 u I 5.42 U 
.; --- . . 

1 I I 4.04 J I 27.2 u I 5.23 u 4.15 J 
i wG/K0) 

5.42 U , ---.---, .-..’ 
SEMlVOlATlLEs 

U JDJ” 

UJU 1770 u 969OU 61.3 J 

uu I I 3WWU I 3WOOU 1770 u S6CXIJ 162 J -I 
I 1aYLa u I 3S9OOU 3SSOOU 1770 u 17100 174 J 1 BENZO(A)ANTHRACENE 
I * --- 

U 969otJ 

XJU I 1770 u 9690U 3S3U 

I 3BSWU 1770 u 14SOJ 46.7 J 
--- . 
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TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 16144-39 161444 16144-40 16144-41 1614442 
DEPTH (feet): 
LOCATION: DRMO-39 DRMO-4 DRMO-40 DRMO-40 DRMO-42 
SAMPLE DATE: 1 lnl7/94 09/l 5ml iim7m4 1 i/07/94 1 lRli94 
INVESTIGATION: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED 

SEMlVOtATlLES (W/KG) 

I BENZOIAIPYRENE I 1890 K)U 3BBWU 388ooU 1770 u 
BENZO(B)FLUORANTHENE ’ 

,366 J 
18900 u 389WU 388OOU 1770 u 1180 

BENZO(G,H,I)PERYLENE 18900 u 389DOU 388OOU 1770 u llooo 147 J 

BENZO(K)FLUORANTHENE 18900 u 389OOU 388OOU 1770 u 19400 383U 

BlS(2-ETHYLHEXYL)PHTHALATE 18900 u 7000J 7710 J 998J 9690U 1010 

1614443 16144-44 

DRMO-43 DRMO-44 
1 v2lm4 11R1l94 
IRA IRA 
GRAB GRAB 

BUML BENZYL PHTHAIATE I 16900 u I I 3BQOOU I 3BBWU I 1770 u I 96 
CARBAZOLE 18900 u 3BBcln II 177ll II 

)U I 383 u 

)J 82 J 

NE lel9oo u 3BWOU 388OOU I 1770 u I 559OJ 383 u 
I 

1770 u 31100 317 J I I 18!300 u I I 3WOOU I 3BBOOU I 188 J I 32800 I 494 I I .---- - I 

ES/PCBs flJWKG1 .~ . 

4,+-DDD 185 u 189 U 196 u 9.03 u IV.” - 

4,4’-DDE 185 U 189 U 196 u 9.03 u 96.9 u 

4,C-DDT 165 u 189 u 196 u 9.03 u 96.9 u 

AROCLOR-1242 1850 u 173 u 1890 u 1960 u 90.3 u Q69U 

ARC-Cl OR-+3dA 1850 u 330 Ii390 u IQIXI u 903 II 9 

al-i0 II I 9.65 U 

9.65 U 

9.65 U 

-- - 96.5 u 

. . . . ----.. .- .- L I ._-- - .-_- - --.- - -69 u w.5 u 

AROCLOR-1254 ! 4130 ! 3760 ! 3750 !3020 114 674 J 96.5 u 

1790 J 371 1490 96.5 u AROCLOR-1260 I 2220 I 8350 I 1740 J 

DELTA-BHC 62.5 u 64.6 U 1 90.1 u I 4.51 u I 48.5 u I 4.83 u I 
DIELDRIN 185 u 189 U 196 u 9.03 u 96.9 u 9.65 u 

ENDOSULFAN II 105 u 189 u 196 u 9.03 u 96.9 u 9.65 U 

ENDOSULFAN SULFATE 185 u 189 u 198 u 9.03 u 96.9 u 9.65 u 

ENDRIN 185 u 189 u 196 u 9.03 u 96.9 u 9.65 u 

1 ENDRIN ALDEHYDE I la5 u I I 189 U I 196 u I 9.03 u I 96.9 u I 9.65 U I 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSE-NLON; GROTON, CONNECTICUT 

SAMPLE NUMBER: 11614439 1161444 I1614440 1 1614641 11614442 1 1614443 I1614444 1 

DRMO-40 DRMO-40 DRMOA2 
i ~rn7f9-4 iim7m4 11l21194 
IRA IRA IRA 
GRAB GRAB GRAB 

DRMOd3 

11R1m4 
IRA 

GRAB 

DRMO-44 

1 l/W94 
IRA 

GRAB 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

DRMO-39 DRMO-4 
i im7tw 09Il594 
IRA IRA 
GRAB GRAB 

EXCAVATED 1 I I I I I I 
PESTlClDESlPCBs flJG/KGI 

I I 
~- .- - ---r 

ENDRIN KETONE . . I 185 u I I 189 u I 196 u 9.03 u 96. GAMMA-CHLORDANE 92.5 u 94.6 U ! ! 98.1 u 9u I 8.65 u 

! 4.51 u ! 48.5 u 4.63 u I 
1 HEPTACHLOR EPOXIDE I 92.5 u I I 94.6 U I 98.1 U 4.51 u 48.5 u 4.83 u 

# 
INGRGANICS (MO/KG) 

I I I I 

I 11100 I 7726 7150 

I I l 
~ ~-~ 

55.5 I 
~~ I 

ANTIMONY 9.12 4.26 u 35.0 4.33 u I 
ARSENIC 

1 ALUMINUM ! 7300 I I ~116iO I 15r 

1 CHROMIUM I 29.9 I I 114 I 95.8 I 95.6 I 54.2 
235 142 382 1 COBALT I 10.1 I I 39.4 I- --.- I . .- I --.- ..-- 

1 COPPER I 1100 I I 7170 I 4960 I 4470 I 1050 2!3.5 

J 0.211 J 0.581 u 0.505 u 0.591 u 0.559 u CYANIDE 0.101 

IRON 13400 I 
LEAD 727 I -3530 

321 I 292 I 366 I 77.2 6.54 I 
NICKEL 59.9 

POTASSIUM 937 717 I 838 I 1370 I 
, SELENIUM 0.175 J 0.496 u 0.773 0.411 J 0 

1500 I 4240 I 
8.61 U 1 0.556 u 

SILVER ! 5.87 I j 13.5 ! ’ 14.4 I 0.829 u 1 6.694 J 1 0.043 u 

SODIUM I 977 I I 1140 I 1380 I 1930 I 666 I 173 

THALLIUM 0.982 u 0.992 u 0.988 u 1.14 u 1.22 u 1.11 u I 

VANADIUM I 56.0 I I 296 I 331 I 31.9 I 31.8 I 25.6 

ZINC 979 7590 6050 21300 2570 140 1 

c Ill 
c II 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILKATION AND MARKETING OFFICES: NW-I ILON; GROTON, CONNECTICUT 

1614647 1614646 1614419 16144-5 

DRMO-47 DRMO-46 DRMO-49 DRMO-5 

1 lt2ll94 1 lt2ll94 lll21l94 09/15!94 
IRA IRA IRA IRA 
GRAB GRAB GRAB GRAB 

EXCAVATED 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

1614645 1614646 

DRMO-45 DRMO-46 

lll2ll94 1 l/21/94 
IRA IRA 

GRAB GRAB 

16144-50 

DRMO-50 

lll21l94 
IRA 

GRAB 

I~RF~J~FNF I 297 u I 6.05 U I 5.42 U t 6.67 U I 7.12 U 1 I 25U I 
CARBON DISULFIDE 297 u 6.05 U 5.42 U 6.67 U 7.12 U 25U 

CHLOROETHANE 29.7 u 6.05 U 5.42 U 6.67 U 7.12 U 25U 

CHLOROFORM 29.7 u 6.05 U 5.42 U 6.67 U 7.12 U 25U 

ETHYLBENZENE 9.07 J 6.05 U 5.42 U 6.67 U 7.12 U 25U 

METHYLENE CHLORIDE 29.7 u 8.05 4.9 J 20.3 13.9 19.7 J 

1 ~TYRENE I 29.7 u I 6.05 U 1 5.42 U ! 6.67 U I 7.12 U ! ! 25U I 
TETRACHLOROETHENE 

TOLUENE 

TRICHLOROETHENE 

VlNYL CHLORIDE 

XYLENES. TOTAL 

SEMIVOLATILES (LJWKG) 
1,2+TRICHLOROBENZENE 

1 ,SDICHLOROBENZENE 

2,QDIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

+METHYLPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 
ANTHRACENE 

BENZO(A)ANTHRACENE 

29.7 u 6.05 U 5.42 U 2.99 J 1.44 J 25 u 

6.29 J 6.05 U 5.42 U 3.63 J 7.12 U 25U 

29.7 u 6.05 U 5.42 U 15.1 19.7 10.4 J 

29.7 u 6.05 U 5.42 U 6.67 U 7.12 U 25U 

29.7 6.05 U 5.42 U 6.67 U 7.12 U 25 u 

11900 u 10100 u 1690 U 1lWa u 24500u 18!900u 

11900 u 1OlW u lB9oU ilooo u 24500u lS9wU 

11990 u 1OlW u 1690 U llooa u 24500u 16900 U 

764OJ 1OlW u 1690 U 11Wo u 24500u 189oou 

11990 u 10100 u 16sO U lltxm u 24500u 1mlolJ 

13700 101w u lB9oU 11Wo u 24500u 169M) U 

56WJ 1OlW u lB9oU llooo u 245mu lS9OOU 

344J 165 J 1100 J 24500u 6605 

43700 1370 J 5405 5950J 24500u 16BOJ 

. 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 1614445 1614646 1614647 1614446 1614449 
DEPTH (feet): 

LOCATION: DRMO-45 DRMO-48 DRMO-47 DRMO-48 DRMO-49 
SAMPLE DATE: llRll94 1 lRll94 lll2ll94 11Rll94 
INVESTIGATION: 

1 ll21l94 
IRA IRA IRA IRA IRA 

SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: 

SEMIVOLATILES (UWKQ) 

16144-5 

DRMO-5 

OW!XM 
IRA 

GRAB 

EXCAVATED 

BENZO(A)PYRENE . I 406al ~I-2 I -ii 
BENZO(B)FLUOr 

I 

BENZO[c ’ ’ “-- 

_ BENZOQ 

BIS(2-ET 

_ BUTYL B 

CARBAZOLE I 142co 1OlW u I 1690 ’ 

PANTHENE 
wv,lytRYLENE 

QFLUORANTHENE 

HYLHEXYL)PHTHALATE 
ENZYL PHTHAIATE 

IJ 603J 7630 J 24wou 
78600 2270 J 1410 J 18400 29MJ 

693OJ 1180 J 282 J 334OJ 245oou 

11900 u 2120 J 1890 u llooo u 1790 J 

12500 1360 J 754 J 154OJ 245mu. 
11900 u 10100 u 1890 U IIGUO u 246oou 

16144-W 

DRMO-50 

l1M1i94 
IRA 

GRAB 

:LOR-1242 I 12w u I loo u I 169 U I 1110 u I 1210 u 174 u 

AROCLOR-1246 
I 923 u 

1200 u loo u 189 U !I10 u 1210 u 1010 923U 
- 



1” 8) 
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TABLE 11-5 -\ 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

PESTlClDESIPCBs (UWKO) 

I 1614645 1614646 1614447 1614646 1614449 16144-5 16144-50 

I- DRMO-45 

11121194 

IRA 

GRAB 

DRMO-46 DRMO-47 DRMO-48 DRMO-49 
11121194 11ml94 11t21l94 11R1l94 
IRA IRA IRA IRA 
GRAB GRAB GRAB GRAB 

DRMO-5 

09fl5f94 
IRA 

GRAB 

EXCAVATED 

DRMO-50 

1 fRll94 
IRA 

GRAB 

ENDRIN KETONE . im u 10 u 16.9 U 111 u 121 u 92.3 u 

GAMMA-CHLORDANE 60.1 u 5.02 U 9.43 u 55.8 U 60.4 u 48.1 u 

HEPTACHLOR EPOXIDE 80.1 u 5.02 U 9.43 u 55.6 U 80.4 u 46.1 u 
INORGANICS (MO/KG) 

SODIUM 225 950 758 1970 779 299 

THALLIUM 1.35 u 1.22 u 0.962 u 1.28 U 1.52 U 1.09 u 

VANADIUM 18.2 77.9 328 76.5 126 42.1 

ZINC 898 3520 2100 16800 m300 2220 



dlihMWdF3 OSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 

t SAMPLE NUMBER: 1614651 1614653 1614654 1614455 
DEPTH (feet): I,,,,,, 
LOCATION: DRMO-51 DRMO-52 DRMO-5.3 DRMO-54 DRMO-55 
SAMPLE DATE: llRli94 11121194 lll2lh4 11l21l94 11121194 
INVESTIGATION: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: 

1614456 1. 
DRMO-56 DRMO-56 
11t2lm4 11cw94 
IRA IRA 
GRAB GRAB 

II”““” 

I I I 
VOLATILES (W/KG) 

I I I I I 

1 ,1,2,2-TETRACHLOROETHANE 27.4 U I 6.11 U I I 
5.34 u 

I 
5.04 u 

I I 

I 
I 5.24 U 

I 
I 506 u -.-- _ 

I 
s7R -.-- II - 

1,1,2-TRICHLOROETHANE 27.4 U 8.11 U 5.34 u I 504 u I 524 -._. LI - I 5ni7 -.-- II - I I I 530 II -.-.G .a 
1 .l-DICHLOROETHANE 27.4 U 6.11 U 5.34 u 5.04 u 5.24 U 5.08 U 5.29 u 
1 ,l-DICHLOROETHENE 27.4 U 6.11 U 5.34 u 5.04 u 5.24 U 5.08 u 5.29 u 

1,2-DICHLOROETHANE 27.4 U 6.11 U 5.34 u 5.04 u 5.24 U 5.08 u 5.29 u 

2-BUTANONE 27.4 U 6.11 U 

2-HEXANONE 
QMETHYL-2-PENTANONE 

ACETONI c - 
BENZENE 
CARBON DISULFIDE 
CHLOROETHANE 

CHLOROI :ORM 

534 u ! 5.04 u ! 5.24 U ! 5.08 u I 3.33 J I 
1 27.4 U ! 611 U ! 5.34 u I 504u I 5.24 U I 5.08 u 5.29 u 

I 549 u I 122 u I 10.7 u I 10.1 u I 10.5 u I 10.2 u 10.6 U 
28.8 J 123 1 77 J 412 . ..- J - in5 .-.- LI - ill:, .-.- II - 10.6 U 

I 
I 

27.4 U 6.11 U I 5.34 u 5.04 u I 5.24 U 5.08 u 5.29 u 

274 U 611 U 5.34 u 5.04 u 5.24 U 508 u u9 u 

I -29 u 

I 27.4 U I 611 U I Ia II 

I ETHYLBENZENE 

_._- - 
I 27.4 U I 611 U I 

I 
5.34 u 5.04 u 5.24 U 5.08 u I 5 

I 5.34 u 5.04 u 5.24 U 5.08 u -r-c- . 
I 27.4 U I 611 

U I 5.34 u 5.04 u 5.24 U 5.08 u I 5.29 u I 
I ~~ METHYLENE CHLORIDE 27.4 U 1 Il.6 I 5.34 I 2.97 J I I 7.18 I I 1.40 J I I 761 . .-. I 

STYRENE I 27.4 U I 6.11 U I 5.34 u I I 1 63 .I ..-- - I I 524 U -.-. - I I sn6 II -.-- - I I s9Q II W.-w - I 
TETRACHLOROETHENE ! 27.4 U ! 6.11 U ! 2.41 J 1 5.04 u I 5.24 U I 5.08 u I 5.29 u 
TOLUEt+ IE I 27.4 U I 1.5 J I 5.34 u I 5.04 u I 5.24 U 1 5.08 u I 5.20 u I ----. 

TRICHLOROETHENE 27.4 U 5.24 J 5.66 ! 5.04 u ! 5.24 U ! 1.61 J 2.15 J 

VINYL CHLORIDE 27.4 U 6.11 U 5.34 u ! 5.04 u 5.24 U 5.08 u 5.29 u 

XYLENES, TOTAL 27.4 U 6.11 U 5.34 u I 
! 

5.15 
SEMlVOlATlLES flJQ/KGl 

I 
! 

5.24 U I 5.08 u 5.29 u 
l 

1 1.2.4TRlCHLOROkZEiE I 9190 u I 2140 u I 1770 u I 1790 u I llwmll I 1Rlfri II I RR7n II 1 

:NF 910n II 71M II i77n II !17afl II 

.-,- ---.-.--------. .v-w- - .“.“V - -,I ” 

1 ,%DICHLOROBENZE. ._ -.-- - I -. .- - I .I._ - I 8,“” I 18ooou 18lW U 8870 u 
P,+DIMETHYLPHENOL 9190 u I 2140 u I 1770 u I 1790 u 18Wou 16100 U 8870 u 

I70 u 

II 
4 ’ i,I 

I 1 

c :‘I Y ” 
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TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 

SAMPLE NUMBER: 1614651 1614652 1614653 1614454 1614655 
DEPTH (feet): 

LOCATION: DRMOSI DRMO-52 DRMO-53 DRMO-54 DRMO-55 

SAMPLE DATE: 11Rlf94 1 ll2ll94 11l21l94 llcw94 1 IRllsl 
INVESTIGATION: IRA IRA IRA IRA IRA 

SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 

STATUS: 

SEMNOLATILES (llG/KG) 

BENZO(A)PYRENE 5070 J mmJ 4930 3930 4980J 

BENZO(B)FLUORANTHENE 10700 3910 4759 6ooo 98905 

BENZO(G,H,I)PERYLENE 1130 J 470 J 154OJ 1260 J 18oWu 

BENZO(K)FLUORANTHENE 9190 u 2140 u 5410 4160 18Wou 

BlS(2-ETHYLHEXYL)PHTHALATE 9190 u 397 J 681 J 977 J 3530 J 

BUTYL BENZYL PHTHALATE 9190 u 423 J 1770 u 1790 u 18Wou 

1614456 16144-DUP 

DRMO-56 DRMO-66 

llRll94 11121194 
IRA IRA 

GRAB GRAB 

18100 U 8870 u 

16100 U 8670 u 

18100 U 8670 u 

181M) U 6670 u 

6610 J 7160 J 

18lW U 8870 u 4 
CARBAZOLE 9190 u 2140 u 1770 u 1790 u 16Wou 18100 U 8870 u 

CHRYSENE 356OJ 1310 J mm 2750 3920 J 1970 J 1350 J 

DlBENZO(A,H)ANTHRACENE 9190 u 2140 u 1770 u 1790 u 18Wou 18lW U 6670 u 

DIBENZOFURAN 9190 u 2140 u 1770 u 1790 u 18oWu 18lW U 8870 u 

FLUORANTHENE 4240 J 205OJ 3230 3800 7210 J 3im J 2480J 

FLUORENE 9190 u 214 J 1770 u 1790 u 18ooou 18lW U 8870 u 

INDENO(l,2,3XD)PYRENE 
N~NITlJ)nC~nlBUFNVI AMINt 

I 1480J I 526 J I 1620 J I 145OJ I 1acmu I 161cNI u I 6670 u I __--- - _-.- - 
1.-1.1 I ,.“““I,. I v-1. I -......z 9190 u 2140 u 1770 u 1790 u 18ooou 18100 U 8870 u 

NAPHTHALENE 9190 u 2140 u 1770 u 179oU 16WOU 18100 U 8870 u 

PHENANTHRENE 1630 J 1110 J 957 J 154OJ 5380 J 16100 U 1260 J 

PYRENE 45SOJ 2240 4880 4860 138WJ 533OJ 4260 J 
PESTlClDEWPCBr (UG/KG) 

4,4’-DOD I 179 u ! 107 u ! 87.7 U ! 87.7 U ! 69.9 U ! 89.6 U ! 88.8 U I 
4,+-DDE 179 u 107 u 67.7 U 87.7 U 69.9 U 69.6 U 68.8 U 

y1 4,1-DDT 179 u 107 u 67.7 U 87.7 U 89.9 U 89.6 U 66.8 U 

AROCLOR-1242 1790 u 1070 u 877 U 677 U 899 U 896 U 688U 

AROCLOR-1246 1790 u 1070 u 677 U ,877 U 699U 896 U 888U 

AROCLOR-1254 6130 2810 23w 986 1930 968 940 

AROCLOR-1260 13800 1680 2230. 1270 1990 1320 1570 

DELTA-BHC 89.6 U 53.4 u 43.9 u 43.9 u 45.0 u 44.8 U 44.4 u 

DIELDRIN 179 u 107 u 87.7 U 67.7 U 89.9 U 89.6 U 66.6 U 

ENDOSULFAN II 179 u 107 u 67.7 U 87.7 U 89.9 u 69.6 U 68.6 U 

ENDOSULFAN SULFATE 179 u 107 u 67.7 U 67.7 U 69.9 U 69.6 U 86.8 U 

ENDRIN 179 u 107 u 67.7 U 87.7 U 89.9 u 69.6 U 86.6 U 

ENDRIN ALDEHYDE 179 u 107 u 67.7 U 87.7 U 89.9 U 69.6 U 88.8 U 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE NPE: 

STATUS: 

1614451 1614452 1614653 1614654 

ORMO-51 DRMO-52 DRMO-53 ORMO-54 
llRlt94 11l21i94 11ml94 1 l/21/94 
IRA IRA IRA IRA 
GRAB GRAB GRAB GRAB 

PESTEIDES/PCBs IIJCUKCN 

16144-55 

DRMO-55 

l1R1i94 
IRA 

GRAB 

.-----, 

ENDRIN KETONE I 179 u ! 107 u ! 87.7 U ! 87.7 U ! 89.9 U I 89.8 U 1 8B.8 U 
GAMMA-CHLORDANE 

i ’ 
89 6 u I 53.4 u I 43.9 u I 43.9 u I 45.0 u I 44.8 U I 44.4 u 

I 89.6 U 53.4 u 43.9 u 43.9 u 45OU AA0 II MA II I HEPTACHLOR EPOXIDE I I - ..- 
INORGANICS (MWKG) 

i . . . . - I 

ALUMINUM 4660 8360 4500 9140 7060 5670 6620 
ANTIMONY 5.62 8.61 1.48 J 3.94 u 4.13 2.54 J 4.76 
ARSENIC 1.31 10.0 0.95 J 1.62 2.35 2.57 3.28 
BARIUM 163 371 45.1 175 151 118 1.15 

BERYLLIU 

CADMIUM 

CALCIUM I 1870 

CHROMIUM 

COBALT . -.. I - . . . . ..- . -.v 

COPPER 954 821 175 2220 1600 412 249 

CYANIDE 0.554 u 0.65 U 0.513 u 0.538 u 0.543 u 0.520 u 0.529 u 

IRON 11600 21100 15400 39400 21500 11700 11800 
LEAD 

4 
04A 1041 

52.3 92.1 I 50.1 192 I 103 I 71.5 51.6 I 

1 SODIUM ! 
I THALLIUM 

172 I 1260 I 101 I 665 I 261 170 I 257 

I 1.11 u 1.09 u 1.0 u 0.926 u I 0.962 u 0.962 u 1.00 u 
I 1 

VANADIUM 46.3 388 14.9 73.9 39s 24.1 25.4 e! 
I 

I I 
I 

I I 
CD< 

ZINC 1320 1780 642 7380 3370 1300 1130 =rG 
Ak 
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TABLE 11-5 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 

YJ 
G 

SAMPLE NUMBER: 
DEPTH (feet): 

LOCATION: 
SAMPLE DATE: 
INVESTIGATION: 

SAMPLE MPE: 

STATUS: 
unl bITI1 cc IIInlwnh .w- I .Y” \vu..u, 

1614657 1614458 1614659 161466 16144-60 16144-61 16144-62 
-. 

ORMO-57 DRMO-56 ORMO-59 DRMO-6 DRMO-60 ORM0-61 ORMO-62 
llRll94 11/21/94 11t21l94 09/15&l 12lO7t94 12/07/94 12m7l94 
IRA IRA IRA IRA IRA IRA IRA 
GRAB GRAB GRAB GRAB GRAB GRAB GRAB 
EXCAVATED EXCAVATED EXCAVATED EXCAVATED 

2 
4 

J 

1 ,1,2,2-TETRACHLOROETHANE I 6.01 U I 5.43 u 5.17 u ! 5.96 u ! 5.56 u 
1,1,2-TRICHLOROETHANE ’ 6.01 U 5.43 u 5.17 u I I 

I 5.53 u I 
5.06 u 5.56 u I 5.53 u 

5.17 u 5.06 u 5.56 u 5.53 u I 1 ,I-OICHLOROETHANE 8.01 U 5.43 u 

l,l-OICHLOROETHENE 6.01 U 5.43 u 5.17 u 5.06 u 5.56 u 5.53 u 

1,2-OICHLOROETHANE 6.01 U 5.43 u 5.17 u 5.06 u 5.56 u 5.53 u 

ZBUTANONE 6.01 U 5.43 u 5.17 u 5.06 u 5.56 u 5.53 u 

P-HEXANONE 6.01 U 5.43 u 5.17 u 5.96 u 5.56 u 5.53 u 
QMETHYL-2-PENTANONE 12.0 u lo.! au 10.3 u 10.1 u 11.1 u 11.1 u 

ACETONE 12.0 u 10.9 u 13.6 10.1 u 3.00 J 5.92 J 

BENZENE 1.97 J 5.43 u 5.17 u 5.06 u 5.58 u 5.53 u 
CARBON OISULFIOE 6.01 U 5.43 u 1.85 J 5.37 550 u 553 II I I I I -.-- - 

I 
I -.-- - 

OETHANE 601 U I 5.43 u I 517 u I I SMLl I 5.56 u ! 5.53 u I 
CHLOR--.. . . .._- I -... - I I -.-- 

CHLOROFORM 6.01 U 5.43 u 5.17 u I I 5.06 u I 5.58 u I 5.53 u I 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 1614457 1614658 1614659 16144-6 16W-6O 
DEPTH (feed): 

LOCATION: ORMO-57 ORMO-58 ORMO-59 DRMO-6 DRMO-60 
SAMPLE DATE: llRll94 llRlt94 1 ll2ll94 09/l !5i94 12/07i94 
INVESTIGATlON: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED EXCAVATED EXCAVATED 
SEMNOIATILES (W/KG] 

1614461 16144.62 

ORMO-61 ORMO-62 
lzo7m4 12tu7l94 
IRA IRA 
GRAB GRAB 

BENZO(A)PYRENE I 202OOU I IW ’ I .n*n 1 I 

BENZO(B)FLUORANTHENE 10300 J 15! ii; 
I Iu-lu J I I 276 J I 1130 I 1610 J 

1300J 390 1760 266OJ 
I a 

202OOU 9470 u (1 906OU 73.9 J 350 J 
. BENZO(K)FLUORANTHENE 202CQU 1770 J 1590 J ! ! 255 J I 1370 

BlS(2-ETHYLHEXYL)PHTHALATE 
I 

4110 J 

22OOJ --1 

1960 J 1260 J I I 659 1130 195OJ 
BUNL BENZYL PHTHALATE 202UOU 9470 u 906OU 

! 1 I 

CARBlVCll F I U -. . . .-. ____ 
CHRYSENE ! 3670 J I 1710 J I 156 
OlBENZO(A,H)ANTHRACENE 202OOU 

OIBENZOFURAN 202OOU I 9470 u I 90 

FLUORANTHENE 6730 J 

FLUOREN~ 

INOENO(1,2,3-CO)PYRENE 

N-NITROSOOIPHENYLAMINE 

NAPHTHALENE 

PHENANTHRENE 

+ 

346U 382 u 3720 u 

I 9470 u 1 9oEa u 348U 110 J . 3720 u 
OJ 305J 752 195OJ 

I 9470 u ! 906OU 348U 382 u 3729 u 

6OU 348U 362 u 3729 u 

I 4530J I 5980J 418 515 3570 J 
- --- . . ---- 

AJflluU I w/u u I W6OU I I 346U I 382 u I 3729 u 
202OOU 9470 u 906OU 74.6 J 373 J 467 J 
202OOU 

r 
I 

- .-- 
9470 u 

I 
I 906OU 

I 
346U 362 u 3720 u 

2180 J I 9470 u I sun joU 34811 382 u 3720 u 
52UOJ 2980J 63 QOJ 241 J 66.8 J 937 J 

1 I PYRENE 11300 J I 512OJ 1 4110 J I I 523 I 840 I 4390 
PES~ClOES/PCBr (W/KG) 

I 
4,4-000 200U I 191 u I 90. 



TABLE 11-5 
SUMMARY OF POSlTlVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

1614457 

ORMO-57 

llt2lt94 
IRA 

GRAB 

1614658 

ORMO-58 r 11121194 

IRA 

GRAB 

11614659 161446 16144.60 

I- 
ORMO-59 

lli21i94 

IRA 

GRAB 

STATUS: EXCAVATED EXCAVATED EXCAVATED 

ENORIN KETONE 

GAMMA-CHLOROANE 

HEPTACHLOR EPOXIOE 
I~R~ANWC IMlZlKC~ 

v-1.“” \‘..W....P, 

1 ALUMINUM 1 7760 I 7130 1 186al I I 4430 I 4770 I 6570 1 0.0249 J 0.332 J 10.1 I 

DRMO-6 ORMO-60 

09/15l94 12/07/94 
IRA IRA 

GRAB GRAB 

EXCAVATED 

16144-61 1614462 

DRM0-61 DRMO-62 

12/07/94 12m7l94 
IRA IRA 

GRAB GRAB 

I I 

200U 191 u 90.1 u 3.21 J 9.40 u 186 u 

loo u 95.4 u 45.1 u 4.39 u 4.70 u 92.9 u 

loo u 95.4 u 45.1 u 1.70 J 4.70 u 92.9 u 

1, 
ANTIMONY I 24.5 I 2.88 J I 4.12 U 

ARSENIC 8.2 1.94 2.41 I I 1.35 I 2.1 
I 160111.1 I 37A I Qnfl I 510 I I 27.5 I 236 I 169 I 
\ DCN I LLl”M a..” “.-” - -.v -..-- -. .-- . .- I 

CADMIUM 13.3 3.52 6.02 0.284 0.727 4.07 

CALCIUM 6980 3020 9350 678 3210 3880 

CHROMIUM 89.5 24.3 251 6.87 18.1 55.6 

COBALT 132 7.96 392 2.16 3.21 40.7 

COPPER 10400 496 8020 36.3 115 1580 

CYANIDE 0.F ” ns77 II n-7 II ltcKR7 .I 00254 .I 000lA J ,- ” I 1.“. , - I.“.. - -,---- - _.--- - - - - . . - 

IRON I 14200 154ooo I 5040 8210 27700 

7!Yl A5AO 15.6 93.2 2390 --- .- .- _-.- 
MAGNESIUM 4450 2540 8190 1300 1700 2590 

MANGANESE 434 175 18W 111 140 306 

MERCURY 0.735 0.124 0.215 0.0237 J 0.0798 0.763 

-- - mrl 4~23 7.39 112 1 NICKEL I 910 I 36.3 I 8 .-- ..-- 
1 POTASSIUM ! 764 1130 I 2220 910 ! 915 ! 961 

SELENIUM I 
! 

0.625 U I 0.595 u I 0.455 u 0.385 U 
I 

! 0.521 U ! 0. 532 u 
-_-- . ---_ . . SILVER 2.24 0.123 J 0.801 I’ 0.0835 J I 0.0477 J I 0.624 

SODIUM 1300 808 2631. I 1 . . . . I .- I _-. 

THALLIUM 1.25 u 1.19 u 0.909 u I 1 0.0308J ! 1.04 u 1 0.0851 J 
-_- VANADIUM I 451 I 217 I 73.2 I I 9.21 I 11.2 I 41.3 

ZINC 3400 802 21.7 105 4440 I 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSE-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 16144-63 16144-64 1614465 1614666 1614467 
DEPTH (feet): 

LOCATION: DRMO-63 DRMO-63 DRMO-65 DRMO-66 DRMO-67 
SAMPLE DATE: 12lo7l94 1 zo7l94 12/07#4 12107tQ4 12m7lw 
INVESTIGATION: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: 

VOLATILES (IJWKG~ 

16144-6R 

DRMO-66 

12m7lQ4 
IRA 

GRAB 

16144-69 

DRMO-69 

12KWQ4 
IRA 

GRAB 

1,1,2,2-TETRACHLOROETHANE 753 u 679 U 5.72 U I 646U 
663U 641 u 676 U 

1 .1,2-TRICHLOROETHANE 753 u 679 U 5.72 U 646U 663U 641 u 676 U 
1 ,l-DICHLOROETHANE 753 u 679 U 5.72 U 646U 663U 641 u 676 U 
l.l-DICHLWJOETHENE x3 u Ml II R7R II 

1.2-DIG 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTlLlZATlON AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTlCUT 
SAMPLE NUMBER: 1614463 16144-64 16144-66 16144-66 1614467 
DEPTH (feet): 

LOCATION: DRMO-63 DRMO-63 DRMO-B5 DRMO-66 naung~ I. . . ..w 
SAMPLE DATE: 12/07i94 12m7/Q4 12m7lQ4 12m7lQ4 12107194 
INVESTIGATION: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: 

SFMWrW dTll Ft IIltWlttX~ 

16144-68 16144-69 

DRMO-66 DRMO-ts 
1207&l 1m7/94 
IRA IRA 
GRAB GRAB 

--..,.w --. .m.-1 ,“W,.“, 

BENZO(i)PYRENE 5670 J 635OJ 666J 35700 u 365WU 17660 u 17900 u 
BENZO(B)FLUORANTHENE 646OJ 5700 J 203OJ 35700 u 365WU BENZ@G,H,I)PERYLENE 17800 u 17900 u 405WU 36WOU 7460 u 35700 u 

365WU 17800 u 17900 u 
BENZO(K)FLUORI \NTHENE ! 7610 J I 6590 J I 7460 u I 35700 u . 3B5WU 17800 u 17900 u 

BlS(2-ETHYLHEXYL)PHTHALATE 6700 J 9730 J I 1OWJ 35700 u 4760 J 17800 u 
3wOOu 1 746ou 

455OJ 
BUTYL BENZYL PHTHALATE 405WU 17800 u 17mJ u 

CARBAZOLE 405WU 3BWOU I 7460 u 35700 u 365WU 17660 u 
1 CHRYSENE 

17900 u 

I 
I 10300 J I loBM1.l .---- _ I I 

1.3All I .-.- - 35700 u 365WlJ 17800 
1 DlBENZOfA.HMNTHRACENE 
c I 

u 
405WU I 

17Qal u 
3BWOU I 7460 u I 

I 357cNl u I , 365oou 17800 u 17900 u 
DIBENZOFURAI _ u 4o5m II 

.---- _ I 2RNYl II __““.. - I 7m II I- ” I 35700 u 1 365oou 17660 u 17900 u 
FLUORANTHEI 

! 
I I ..--- _ 

FLUORENE Q43OJ ! I I 
I . ...” 1 

6970 J 7460 u 3!57wu 365oou 17800 u 
l- 

1 I I 17900 u 

I 35700 u I 3s!iaou ----_ _ I 17RM II ..-..- - I ,71 ..Qw u 

36500 U 17660 u 17900 u 

365WlJ 17660 u 17900 u 

35700 u 

4250 J 

! 625oJ 17800 u 17900 u 

I 745OJ 17660 u 206OJ 

JE I 35100 J I 313WJ I 3720 J I 2BBOJ I 7610 J I 17m u I rsin I I 

INDENO(1,2,3-CD)PYRENE 

N-NITROSODIPHENYIAMINE 

NAPHTHALENE 

, PHENANTHRENE 

PYRENE 
PESTlClDESIPCBs (UOIKOI 

405WU 36WOU 746ou 

405WU 36WOU 7460 u 

405WU 38oooU 7460 u 

35700 J 309WJ 2180 J 

23700 J 22700 J 3520 J 

4,+-DOD 4WU 94.0 u 69.0 u 163 u 69.0 u in3 II 

4,+-DDE 4ooU 94.0 u 69.0 u 163 u 69.0 U 162 U 

4,4’-DOT 4WU 94.0 U 89.0 U 163 u 69.0 u 162 U 

AROCLOR-1242 4OWU Q4OU 690 U 1630 U 8QoU ’ 1620 U 

AROCLOR-124 1630 

B&30 I 5970 I 544o-1 
I3 ! 4WOU ! I 940U . I 690 U !. IU ! 690 U I 162iU I 

AROCLOR-1254 112W ww ! 4790 - .- 

AROCLOR-1260 16OW 1670 6560 6790 690 U 2740 

DELTA-BHC 2WU 47.0 u 44.5 u 91.6 u 44.5 u 90.9 U 

DIELDRIN 4OOU 94.0 u 89.0 U 163 u 69.0 u 162 U 

ENDOSULFAN II 4WU 94.0 u 69.0 u 163 u 89.0 U 162 U 

ENDOSULFAN SULFATE 4WU 94.0 u 69.0 u 163 u 69.0 u 162 U 

ENDRIN 4WlJ 94.0 u 89.0 u 163 u 69.0 u 162 U 

ENDRIN ALDEHYDE 4WU 94.0 u 69.0 u 163 U 69.0 u 162 U 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 1614663 16144-64 16144-65 1614666 16144-67 
DEPTH (feet): 

LOCATION: DRM083 DRMO-63 DRMO-65 DRMO-66 DRMO-67 
SAMPLE DATE: 12/07/94 12lo7lB4 12107/94 12/07/94 12/07/94 
INVESTIGATION: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: I I 
PESTClDESiPCBs (lJG/KG) 

16144.66 16144-69 

I 

- - ENDRIN KETONE I 400U 94.0 u 69.0 u 183 u 69.0 u 162 U 

GAMMA-CHLORDANE 200U 47.0 u 44.5 u 91.6 u 44.5 u 90.9 u 

2WU 47.0 u 445 u 91.6 u 44.5 u 90.9 U HEPTACHLOR EPOXIDE 
INDRGANICS (MO/KG) 

1 

ALUMINUM l- 
ANTIMONY 

6460 6430 6330 6560 13660 3670 3450 
134 109 53.1 126 55.3 17.2 7.37 
5.51 1.41 4.06 6.93 2.5 1.7 1.12 
332 306 3w 326 334 170 74.7 

0.722 1.51 0.979 0.889 0.663 0.664 
6.99 6.99 9.51 9.04 15.3 10.3 131 

ARSENIC 

BARIUM 

I BERYLLIUM I 0.573 

-T 6.29 7.72 9.26 I 10.9 I 11.3 I 6.44 I 9.24 ] 

) CYANIDE I 0.147 J I 1.08 

I MERCURY 

SILVER 24.3 3.46 1 .Ql , 4.51 10.1 1.41 1.02 

SODIUM 666 561 2950 294 976 391 595 

THALLIUM 0.0100 J 0.0909 J 0.0164 J 0.0510 J 1.02 u 0.135 J 0.0736 J 

VANADIUM I 267 I 231 I 73.1 I 50 I 190 I 214 I 94.2 

ZINC 1940 1760 1660 1790 3500 1150 1060 I 
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TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 

SAMPLE NUMBER: 161447 1614670 1614671 1614672 16144-73 
DEPTH (feet): 

LOCATION: DRMOJ DRMO-70 DRMO-71 DRMO-72 DRMO-73 
PI..“, c ml-l-r. i)nNlrLE Yn I E. w15/94 12iijiw 12iO7iQ4 12/07/Q4 12lo7lQ4 
INVESTIGATION: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED 

16144-74 T 16144-82 

DRMO-74 DRMO-74 
12lII6@4 1203lQ4 
IRA IRA 
GRAB GRAB 

. I I I 
VOIATILES (UQIKG) 

I I 

1 ,1,2,2-TETRACHLOROETHANE 679 U 714 u 679 U 5.21 U 5.57 U 5.47 u 

I 1 ,1,2-TRICHLOROETHANE - 679 U 714 u 679 U 5.21 U 5.57 U 5.47 u 

l,l-DICHLOROETHANE 679 U 714 u 679 U 5.21 U 1.36 J 5.47 u 

1 ,l-DICHLOROETHENE 679 U 714 u 679 U 5.21 U 5.57 
A 
u 5.47 u 

1 ,ZDICHLOROETHANE 679 U 714 u 679 U 5.21 U 5.57 u 5.47 u 
P-BUTAlONE 679 5.47 u 
^ ..- . . . . . -..- 
Z-tltXANUNt 

QMETHYL-ZPENTANONE 

ACETONE BENZENE 

679 u I 
136( 

603 J 970 J 1630 I 6.41 J 17.1 10.9 U ! ! ! I t 

U ! 714 u 679 U 5.21 u 5.57 u 
I 

714 u 679 U 5.21 U 5.57 u I 5.47 u 
)U I 1430u 1360 u 10.4 u 11.1 u 10.9 U . 

! 679 U I 714 u ! 679 U I 5.21 U ! 5.57 u I 5.47 u 1 

CARBON DISULFIDE 679 U 714 u ! 679 U ! 5.21 U 5.57 u 5.47 u CHLOROETHANE 679 U 
714 u ! 679 U ! 5.21 U 

! 
I 5.57 u 

! 
I 5.4 47 u 

CHLOROFORM 679 U 714 u 679 U 5.21 U 5.57 u 5.47 u 

ETHYLBENZENE 679 U 714 u 679 U 5.21 U 5.57 u 5.47 u 

METHYLENE CHLORIDE 204J 339 J 679 U 3.74 J 2.63 J 1.75 J 

STYRENE 679 U 714 u 679 U 5.21 U 5.57 u 5.47 u 

TETRACHLOROETHENE 679 U 714 u 679 U 5.21 U 14.6 14.7 
TOLUENE 679 U 714 u 

TRICHLOROETHENE 

! 679 U ! 2.43 J 
. 
I 5.57 u I 1.1 Q3J 

679 U 714 u I 679 U I 14.6 19.9 19.3 

VINYL CHLORIDE 679 U 714 u 679 U 5.21 U 5.57 u 5.47 u 
XYLENES, TOTAL 679 U 714 u I 

SEMIVOIATILES lUG/KGl 
I 679 U I 5.21 U I 

--- . 
5.57 u 5.47 u 

~-~ - .- ---v 

1.2.4TRICHLOROBENZENE ! j 16700 U ! 37900 u I 7520 u I 361 u I 1660~ 3790 u 

1.30lCHL0R1 OBENZENE ! ! 16700 U ! 37900 u I 17520 u I 
! 

361 u I 166ou ! 3790 u . I 
2,QDIMETHYLPHENOL 16700 U 37900 u 7520 u 361 u 166ou 3790 u 

2-METHYLNAPHTHALENE 16700 U 37900 u 1760 J . 361 u 220J 3790 u ‘g 
QMETHYLPHENOL 16700 U 37900 u 7520 u 361 u 166ou 3790 

u 
nl 

ACENAPHTHENE 16700 U 37900 u 36QOJ 361 u 266 J 
3790 u 

s 
I s 

ACENAPHTHYLENE 16700 U 37900 u 7520 u 39.0 J 166ou 3790 u 
ANTHRACENE 16700 U 379W u 722OJ 132 J 

v 

4925 3790 u 4 

BENZO(A)ANTHRACENE 16700 U 367OJ 9320 491 663 J 3790 u 
A 
L 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFlCESr NSR-NI nN* CRnTnN O~NNFPTWI IT 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 
SAMPLE TYPE: 
STATUS: 

SEMNOLAllIFSflYUYnr 

-. . .---, .w-- 

--.-.. - ---. .--w ,--..-, 

II”‘“‘” 161467 

DRMO-7 DRMO-70 
09/l 554 12/01/94 
IRA IRA 
GRAB GRAB 
EXCAVATED 

DRMO-71 DRMO-72 
12lo7lB4 12107m4 
IRA IRA 
GRAB GRAB 

16144-73 I ~fi~AA-?A l16144-62 

DRMO-73 I- DRMO-74 DRMO-74 
12/07l?a4 12lW94 12lOBi94 
IRA IRA IRA 
GRAB GRAB GRAB 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

PESflCIDES/PCBs IlJWKGI 

161467 1614670 1614671 16144-72 16144-73 1614474 16144-62 

DRMO-7 DRMO-70 DRMO-71 DRMO-72 DRMO-73 DRMO-?4 llRMfL7A I....,- . . 
09/15194 12/07/B4 12/07/94 12lo7l94 l2lo7l94 1203@4 12KWQ4 
IRA IRA IRA IRA IRA IRA IRA 
GRAB GRAB GRAB GRAB GRAB GRAB GRAB 
EXCAVATED 

. -- __-_---.. --- .--.---, 
ENDRIN KETONE 92.6 U 38OU 468U 9.06 u 37.5 u 18.7 u 
GAMMA-CHLORDANE 46.3 u 190 u 234 u 4.53 u 20.4 9.36 u 

HEPTACHLOR EPOXIDE 46.3 u 190 u 234 u 0.960 J 20.7 9.36 u 
INORGANICS (MO/KG) 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 1614675 1614676 1614677 16144-70 16144-79 
DEPTH (feet): 

LOCATION: ORMO-75 DRMO-76 DRMO-77 DRMO-78 ORMO-79 
SAMPLE DATE: 12nJ7l94 12/07/94 12/07/94 12m7ml 12Io7l94 
INVESTIGATION: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: 

16144-0 

DRMO-8 

09lW94 

IRA 

GRAB 

EXCAVATED 

16144-80 

DRMO-80 

12m7i94 
IRA 

GRAB 

I I I I I I I 
, 

VINYL CHLORIDE 850 u 5.26 u 5.43 u 6.54 U 4.91 u 5.07 u 

XYLENES, TOTAL 850 U 3.80 J 1.75 J 6.54 u 4.91 u 5.07 u 
SEMWOLATILES (UonCO) 

1.2,4-TRICHLOROBENZENE 2270 u 348U 1900 u 2300 u 339 u 339 u 

1,3-DICHLOROBENZENE 2270 u 348U 1900u bOOU 339U 339 u 

2,QDIMETHYLPHENOL 2270 U 348 u 19oou 23oou 339 u 339 u 

2-METHYLNAPHTHALENE 2270 U 348U 331 J 2300 u 339 u 339 u .3 m= 1 

QMETHYLPHENOL 2270 u 348U 19OOU 2300 u 339 u 339 u al 
ACENAPHTHENE 2270 u 34811 1110 J 23OOU 339U 339 u =E 

ACENAPHTHYLENE 2270 u 348U 266J 23OOU 71.9 J 339 u 
339 

sg 
ANTHRACENE 116 J 34811 2700 272 J 339U u .cD 

- -la 
320 4890 889 J 142 J 339 u c EENZO(A)ANTHRACENE J 348U 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 

x DEFENSE REUTILIZATION AND MARKETING OFFICES; NSBNLON; GROTON, CONNECTICUT 

F 
SAMPLE NUMBER: 16144 75 1614676 1614477 16144-70 1614479 

0 . DEPTH (feet): 

LOCATION: DRMO-75 DRMO-76 ORMO-77 DRMO-?8 DRMO-79 
SAMPLE DATE: 12/07/94 12107194 12107l94 12/07/94 12m7t94 
INVESTIGATION: IRA IRA IRA IRA IRA 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: 

SEMNOIATILES (UGMG) 

s 
0 

Ei 

16144-E 

nmmg “..I..., 

09I15I94 
IRA 
GRAB 

EXCAVATED 

1614480 I- DRMO-80 

12lo7l94 
IRA 
GRAB 

iJ I 3481) I BENZO(A)PYRENE 29E L 570 767 J 188 J 339 u 

BENZO(B)FLUORANTHENE 350 J 34811 4070 104OJ 239 J 339 u 

BENZO(G,H,I)PERYLENE 2270 u 34BU 1020 J 2300 u 624 J 339 u 

BENZO(K)FLUORANTHENE 4305 348U 3800 968J 153 J 339 u 

BlS(2-ETHYLHEXYL)PHTHALATE 1330 J 474 1100 J 156OJ 179 J 397 
I BUTYL BENZYL PHTHAIATE I 2270 U I 348U I 1900 u I 2300 u I 339 II 1 I --- - I I 339 u 

CARBAZOLE I 2270 u I 348U I 1750 J I 73m-l II I RR9 II I 714 II , -. .-. ---- 1 I I .._- - I ---- - --- - .s.P* ” 
CHRYSFNF I 

I I I 
620 J I 346 II I 471n I imul I I 174 I I ??a II - . . . . . --..- -.- - . .- .“.,” ” m-7 I drlJ ” 

DlBENZO(A,H)ANTHRACENE 2270 u 348U 1900 u 2300 u 339 u 339 u 

DIBENZOFURAN 2270 U 34811 838 J 2300 U 339 u 339 u 
I FLUORANTHENE I 58OJ I 348U I 9560 I 17m J I 147 .J I I 7-m II I _- -_.. .._. .-..- ..-- - . .- - ““I Y 

FLUORENE 2270 U 348U 138OJ 23OOU 339U 339 u 

INDENO(1,2,3CD)PYRENE 2270 U 348U 1100 J 251 J 60.3 J 339 u 

N-NITROSODIPHENYLAMINE 2270 U 348U 1900 u 23OOU 339 u 339 u 

NAPHTHALENE 2270 U 34811 863 J 23OOu 339 u 339 u 

PHENAN ITHRENE I 266J I 34811 I 9010 I 977 J I 339 u I I 339 u 
1 PYRENE 609J 34811 8950 156OJ 188 J 339 u 

PESTlClDEWPCBs (W/KG) 
, 

4,4’-ODD 22.5 u 8.68 U 9.39 u 46.1 u 8.62 U 8.37 U 

4$-DDE 22.5 u 8.68 U 9.39 u 46.1 u 8.82 U 8.37 u 

4,+-DDT 22.5 u 8.68 U 25.3 46.1 u 8.82 U 8.37 U 

AROCLOR-1242 225U 88.8 U 93.9 u 461 u 86.2 u 169 u 83.7 U 

AROCLOR-1248 225U 86.8 U 93.9 u 461 u 88.2 u 339 83.7 U 

AROCLOR-1254 741 86.8 u 93.9 u ! 1930 86.2 u 1910 83.7 u 

AROCLOR-1260 1590 86.8 u 93.9 u 461 u 86.2 u 5180 83.7 U , 
DELTA-BHC 11.3 u 4.34 u 5.09 23.0 U 4.31 u 4.18 U C 

DIELDRIN 22.5 u . 8.68 U 4.68 J 48.1 u 8.62 U 8.37 U -3 
ENDOSULFAN II 22.5 u 8.88 U 9.39 u 46.1 u 8.62 U 8.37 u x 

ENDOSULFAN SULFATE 22.5 u 8.68 U 9.39 u 46.1 u 8.62 U 8.37 U 
ENDRIN 22.5 u 8.68 U 12.5 46.1 u 8.62 U 8.37 U 4 

-l 
‘N ALDEHYDE I 22.5 u I 8.68 U I 2.94 J 1 46.1 u I 8.82 U 1 I 8.37 U I 



TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTOI 

1 SAMPLE NUMBER: 11614675 

DEPTH (feel): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

DRMO-75 

12Io7i94 
IRA 
GRAB 

1614676 1614477 

DRMO-76 DRMO-77 DRMO-78 DRMO-79 
12/07&4 12lo7l94 12/07/94 12m7m4 
IRA IRA IRA IRA 
GRAB GRAB GRAB GRAB 

, CONNECTlCl T 
1614476 16144-79 16144-6 16144-80 

DRMO-8 

09tl5I94 
IRA 

GRAB 

EXCAVATED 

DRMO-80 

12m7l94 
IRA 
GRAB 

PESTlClDESIPCBs (lWK0) 

ENDRIN KETONE ‘. 22.5 u 8.68 U 31.9 46.1 u 8.62 U 8.37 U 

GAMMA-CHLORDANE 11.3 u 4.34 u 2.77 J 23.0 u 4.31 u 4.18 U 

HEPTACHLOR EPOXIDE 11.3 u 4.34 u 4.37 J 23.0 U 4.31 u 4.18 U 
INORGANICS (MGIKG) 

c ’ 



) 
TABLE 11-5 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 16144.61 161449 

DEPTH (feet): 

LOCATION: DRMO-BI DRMO-9 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

II 

STATUS: I 1 EXCAVATED I I I 
VOLATILES (W/KG) 

I 

VINYL CHLORIDE I 5.30 u I I I I 
XYLENES, TOTAL 5.30 u 
SEMNOIATILES lUG/KGI 

1,2,QTRICHLOROBENZENE 1720 u 

, 1 $DICHLOROBENZENE 1720 u ! 

Z,+DIMETHYLPHENOL 1720 u 

2-METHYLNAPHTHALENE 1720 u 
s 
m= 

QMETHYLPHENOL 1720 u al 

a 

ACENAPHTHENE 1720 u = g: 

ACENAPHTHYLENE 373 J Gg 

ii ANTHRACENE 2940 sa 

BENZO(A)ANTHRACENE 12300 



TABLE 11-5 
SUMMARY OF POSlTlVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTlLlZATlON AND MARKETING OFFICES; NSB-NLON; GROTOP J, 

1 STATUS: I 1 WCAVATED I 
SEMlVOLATlLES (UomG) 

CONNECTICUT 

II II II II 



sl 
0 

TABLE 11-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 16144-N 161469 

DEPTH (feet): 

LOCATION: ORMO-91 DRMO-9 

SAMPLE DATE: 12m7f94 CW15194 II II II 
INVESTIGATION: IRA IRA 

SAMPLE TYPE: GRAB GRAB 

STATUS: EXCAVATED 

PESTlCIDEWPCBs (W/KG) 

ENDRIN KETONE 8.52 J 

GAMMA-CHLORDANE 4.33 u 

HEPTACHLOR EPOXIDE 1.71 J 
#ORGANlCS IMWKC3l ...-..-~~~~.--,. ..-, 
ALUMINUM 3570 

ANTIMONY 0.750 u 

ARSENIC 0.549 J 

BARIUM 22.2 

I BERYLLIUM, 1 0.127 
0.193 , CADMIUM 

CALCIUM 788 

CHROMIUM 5.71 

COBALT 1.78 

COPPER 11.8 

CYANIDE 0.0585 J 

IRON 4110 

LEAD 5.94 

MAGNESIUM 1930 

MANGANESE 75.8 

MERCURY 0.0138 J 

NICKEL 3.55 

POTASSIUM 1130 

SELENIUM 0.483 u 

SILVER 0.148 u 

SODIUM 121 

THALLIUM 0.926 u 

VANADIUM 7.45 

ZINC 28.6 



TABLE 11-6 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON, GROTOhf, CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SAMPLE TYPE: 

STATUS: 

16144-26 

IRA 

09/15/94 

16144-26 

CCWOSITE 

EXCAVATED 

1614627 

IRA 

09/l !i@4 
18144-27 

COMPOSITE 

EXCAVATED 

1614630 1614631 1614432 

IRA IRA IRA 

09/l 5l94 09/l 5l94 09/15/94 

16144-30 16144-31 16144-32 

COMPOSITE COMPOStTE COMPOSITE 
EXCAVATED EXCAVATED 

6MWl(@2) 

PHI 

IO/l l/90 
6MWl 

GRAB 

6MWl(4-5) 

PHI 

10111/90 
6MWl 

GRAB 

TCLP VOLATILES (MG/L)’ 

1 ,P-DICHLOROETHANE (OS’NIi) I 0.125 u I 0.125 u I 0.125 U I 0.125 U I 0.125 u I I 
1.QDCB b’.YNA) 0.0408 J 0.125 u 0.125 u 0.125 u 0.125 U 

I I , I I I 

CHLOROBENZENE (lOO.O/NA) I 0.0405 J I 0.125 U I 0.125 U I 0.125 u I 0.125 U I I I 
TCLP METALS (MG/L) 

1 ARSENIC (S.O/O.S) 1 0.0021 J 1 0.0014 J 

BARIUM (100.0/l 0.0) I 1.05 I 0.981 

CADMIUM Il.W.05) 0.158 0.180 

1 CHROMIUM (5.W.S) 

0.0228 U 1 0.0131 1 0.0228 U I 0.200 u I 0.200 u I 
0.619 I 0.501 I 0.693 I 0.250 I 0.270 I 

00312 I 0.0303 I 0.0229 1 o.oo5ou 1 o.oo5ou 
0.0043 J 0.0059 J 0.0080 I o.osoou I o.osoou 

LEAD (5.010.15) 11 .s 5.35 1.73 23.6 1.25 0.100 u 0.100 u 

MERCURY (0.2x) 02) 00010 u 0.CO10 u 0.0010 u 0.0010 u 0.0010 u 0.0020 u 0.0020 u 

SELENIUM (1.005) 0.0022 J 0.0391 u 0.0046 J 0.0391 u 0.0391 u 0.100 u 0.100 u 

SILVER (5.0/0.36) o.ws8 u 00058u 0.0029 J 8.00 J 0.0058 u 0.0110 J 0.0084l u 

l Federal Toxicity Chrracteristk Regulatory Level (68 FR 4StUS)/Cometkut Ramdlatlon Standard Pollutant Mobility Crlterta for GB waters. 

c II 
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TABLE 11-6 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS IS010 , 

Ei DEFENSE REUTILIZATION AND MARKETING OFFICES: NSB-NLON. GROTOb 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

SAMPLE TYPE: 

STATUS: 

6h%V’2(02) 

Ptil 

10l09lQo 

CONNECTICUT 
6MW6(4-6) 6rvlW3(0-2) 

PHl PHl 

10/11/90 10/02/90 

6MW2 6Mw3s 

GRAB GRAB 

EXCAVATED 

6MW3(2-4) I6hlW4(0-2) 

PHl 

1 o/omO 

6MW3S 

GRAB 

EXCAVATED 

I PHl 

09/27/w 

6MW4 

GRAB 

TCLP METALS (N/L) 

ARSENIC (S.OrO.5) 

BARIUM (100.0110.0) 

CADMIUM H 

,* 
0.100 u 0.100 u 0.100 u 0.200 u 0.100 u 0.100 u 0.100 u . 

0.360 0.370 0.280 0.290 0.700 0.290 1.40 

o.oo50 u o.oo5o u o.ooso u o.oo50 u 0.0260 0.0260 0.250 

t CHROMIUM 15010.5) -~aosoou 1 0.05oo u I o.o5wu 1 o.o5oou 1 0.05wu 1 o.o!3oou 1 o.o!3oou~ I 
LEAD (5.0/0.15) 0.100 UJ 3.10 J 0.100 u 0.100 u 0.210 

MERCURY (O.UO.02) 0.0077’ J 0.0020 UJ 0.0020 u o.oo2o u 0.0020 u 

SELENIUM (1.010.5) 0.100 u 0.100 u 0.100 u 0.100 0.100 u 

SILVER (5.0/0.36) o.oo6o u 0.w60 u o.oo60 u 0.0100 J o.wEo u 

52.0 I 2.60 J 

0.0020 u I o.wzo u 

0.100 u I 0.100 u 

o.oo6o u i 0.0060 UJ _ 

“ .  -  

, -  , ,  

. . _ ”  

* Federal Toxicity Charactertstk Regulatory Level (68 FR 46048)lConnectkut Remediation Standard Pollutant Mobility Criteria for G~,mters. 



TABLE 11-6 \ /’ / 

SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDU IE ANALYTICAL RESULTS (SOIL) 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON, GROTOf , CONNECTICUT 
SAMPLE NUMBER: 6h4W4(2-4) 6MW56(0-2) 6MW5qalo) 6MW66 (2-4) 66SlC 66SX 
INVESTIGATION: PHI PHl PHl FFS PHl PHl 
SAMPLE DATE: w27l90 10/15/90 lOH5m 1 OH 4I93 1 lR7lBO 1 l/27/90 
LOCATION: 6Mw4 6Mw5S 6MWSS 6MW6S 6SSlC 6SS2C 
SAMPLE TYPE: GRAB GRAB GRAB COMF’OSITE COMPOSITE 
STATUS: EXCAVATED EXCAVATED EXCAVATED 

TCLP VOIATILES (MOR)’ 

1,2-DICHLOROETHANE (O.YNAj I I o.oo50 u I I 

6ss3 

PHl 

11!27/90 
6SS3 

GRAB 

I I 

MERCURY (O.UO.02) 0.w20 u 0.0020 u 0.0020 u 0.0011 UJ 0.w20 u 0.0020 u o.ocl20 u 

SELENIUM (1 .O/OS) O.lW u 0.100 0.100 u 0.0004 UJ 0.100 u 0.100 u 0.100 u 

SILVER (S.OIO.36) 0.0060 UJ 0.0100 J 0.0290 J o.ooo3 u 0.0070 UR 0.0072 J 0.0082 J 

l Federal Toxidty Characterlsfk Regulatory Level (58 FR 48lW)/Conmctkut Ranedlaflon Standard Pollutmf Moblllty Criterfa for 08 wafers. 
. 

c lh 
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TABLE 11-6 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 

F - DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON, GROTOl’i, CONNECTICUT 
SAMPLE NUMBER: 1 6ss5 I6ss4 16TBl(O-2) 1 6TBl(2-4) I6TB2(0-2) 1 6Tf32(2-4) I6TB20 (4-6) 

L 

IN\lCCTl”ATl”N~ II..LY IVr.IIVI.. 1 PH! 1 PH! 1 PH! 1 PH! 1 PH! 1 PH! 1 FFS 

SAMPLE DATE: llM7lQO 1 l/27/90 1011 l/Q0 1011 l/90 1 om4i9O 10/04/90 1 OH 6l93 

LOCATION: 6SS3 6SS4 6TBl 6TBl 6TB2 6TB2 6TB20 

SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

STATUS: 
I I I I I 

.wa. n .,A, .-a-,, ec ,..-l \* 
I blJ- V-I ILE3 ,rn”,L, 

1,2-DICHLOROETHANE (O.YNfij 0.0260 

CHLOROBENZENE (1 W.O/NA) o.oo5o u 

TCLP METALS (MGR) 

ARSENIC (5.OIO.S) 0.300 u 0.300 u 0.200 u 0.200 u 0.100 u 0.100 u 0.0052 u 

BARIUM (lW.o/lO.O) 0.420 0.180 0.300 0.390 0.160 0.250 0.944 

CADMIUM Il.o/O.o5) 0.0460 J 0.0270 0.0310 0.0200 o.oo50 u o.oo50 u 0.0190 J 

CHROMIUM (5.010.5) 0.0350 J 0.0130 o.o5oo u 0.05oo u 0.110 0.0600 0.0077 s 

LEAD (5.0/0.15) 1.00 J 0.170 0.100 u 0.200 0.100 u 0.100 u 0.525 
MERCURY 10.2/0.02~ 0.0020 u 0.0020 u o.w20 u 0.0020 u o.oo20 u 0.0020 u 0.0006 UJ .,\ 

A 
1. SELENIUM (1 .W.S) 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.0010 UJ 

8 SILVER (5.0/0.36) 0.0070 UR 0.0100 J 0.0120 J o.wwJ u o.wBo u o.oo6o u o.ooo4 u I 

l Federsl Toxicity Chsractertstk Regulatory Level (68 FR 46048)/Conmectkut Remedlatlon Standard Pollutant Moblllty ,drlterla for GB waters. 



TABLE 11-6 

5 SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 

F 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON, GROTOhf, CONNECTICUT 

r 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SAMPLE TYPE: 

STATUS: 

TCI P MFTdl ?: tmmn 

flB3(0-2) 
PHl 

1 om/9O 
6TB3 

GRAB 

6TEq6-8) 

PHl 

1 om4/9O 
6TB3 

GRAB 

6TB4(0-2) 

PHl 

1 o/O4m 

6TB4 

GRAB 

EXCAVATED 

6TB4(68) 

PHl 

10/04/90 
6TB4 

GRAB 

6Tffl(O-2) 

PHI 

1 o/03/90 
6TB5 

GRAB 

EXCAVATED 

6TB5(2-6) 

PHl 

10/03/90 
6TB5 

GRAB 

EXCAVATED 

6TBqO.2) 

PHl 

09/27/90 
6TB6 

GRAB 

EXCAVATED 

1 CHROMIUM (5.OKI.5) I 0.0500 I 0.0930 I o.o5oou Io.of 

ARSENIC (5.OB.S) I 
C 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 

BARIUM (1 W.000.0) 0.410 0.140 0.640 0.0730 0.280 0.550 0.630 

CADMIUM (1.0/0.05) 0.0110 o.oo5o u 0.0260 o.oo5o u 0.0240 0.0240 0.0680 

iOOU 0.05oo u o.o5oo u o.o5oo u 

LEAD (5.0/O 1.15) 

MERCURY (0.u0.02) 

I 0.110 I 0.650 I 0.100 u I I I I 0.100 u I I 2.20 J I : 32.0 1.40 J 

! 0.0020 u 1 O.WM u 1 o.oo2ou 1 0.0020 u 1 0.0020 u 1 0.0020 u 0.0020 u 

.LENIUM I1 B/O.51 I 0.100 u I 0.100 u I 0.100 u I Olcm u ~I---500 II I 0. SE . , I I I I -..-- - I -.-- - loo u I 0.100 u 

SILVER (S.OIO.36) I o.oo6o u 1 o.oo6ou o.ooao u 1 o.oo6ou 1 o.oo6ou I 0.0740 J 1 0.0060 UJ I 

l Federal Toxicity Characterlstlc Regulatory Level (68 FR 46048)IConnectWt Remedlation Standard Pollutant Mobility Criteria for GB waters. 
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TABLE 11-6 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 

8 r 
DEFENSE REUTlLlZATlON AND MARKETING OFFICES; NSB-NLON. GROTON-, CONNECTICUT ;; I 
I 

SAMPLE NUMBER: 6TB6(2-4) 6TB7(&2) 6TB7(i-4) 

INVESTIGATION: PHl PHI PHl 

SAMPLE DATE: 09/27/90 09l26l90 09l26l90 

LOCATION: 6TB6 6TB7 BTB7 

SAMPLE TYPE: GRAB GRAB GRAB 

STATUS: EXCAVATED EXCAVATED EXCAVATED 
c r..*n L. 

SELENIUM (1.010.5) 0.100 u 0.100 u 0.100 u I I I 
SILVER (5.0/0.36) 00060 UJ 1 0008OUJ I 0.0250 J 

l Federal Toxklty Characterlstk Regulatory Level (68 FR 48048)IConnectkut Remsdiatkn Standard Pollutant Mobiliiy Crlten’a for GB waters. 



TABLE 1 l-7 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 5 

Analyte 
Surface Soils (~2 Feet) (1) Subsurface Soils (~2 Feet) (2) 

Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum 

I Detection I I Detection 1 Detection 1 I Detection 

Carbon disulfide 
Chloroethane 

I 4156 I l-5.37 I DRMO-60 I 3117 I 2-48 I 6TB4 
l/56 1.55 DRMO-35 O/l 7 ND 

/Chloroform 
I 

I 0156 I 

I 

Vinyl chloride l/58 1.66 DRMO-35 I -1300 6TB4 
Xylenes, total 1 O/56 0.992-29.7 DRMO-45 ! 2l17 340-5400 6TBi 7 
SEMIVOLATILE ORGANICS (ualkal ,--e -me, 

1,2,4-Trichlorobenzene 2156 4820-4940 DRMO-63 I O/16 I I ND I 
1,3-Dichlorobenzene l/56 1060 DRM( 3-35 1 O/l 6 ! ! ND 
ZMethvlnabhthalene 

I 
8156 48.7-8360 DRMO-67 I 4ll6 I 42-44000 i 6TB17 I 

4-Methylphenol I 1 I I 

_-.. ---- 

1 I 

. .- I I 

1 I58 209 I DRMO-54 l/16 . 1 790 I 6TB4 I 



TABLE 11-7 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 5 

Analyte 
Surface Soils (~2 Feet) (1) Subsurface Soils (>2 Feet) (2) 

Frequency 1 Concentration 1 Location of Frequency 1 Concentration 1 Location of 

Acenaohthene 

of 
Detection 

6156 

Range 

286-l 3700 

Maximum 
Detection 
DRMO-45 

- of 
Detection 

3/16 

Range 

4952000 

Maximum 
Detection 

6TB17 \ 
Acenaphthylene ; 1 l/56 395600 DRMO-45 l/16 89 6MW2 
Anthracene 30156 39-29300 DRMO-45 5116 37-41000 6TB17 
Benzo(a)anthracene 36156 100-43700 DRMO-45 Q/l6 72-50000 6TB17 

mzolahwrene 31156 188-40600 DRMO-45 6116 74-31000 6TB17 
36156 150-78600 DRMO-45 10116 24-39000 6TB17 

Br..--,-,,,. -__- 
Benzo(b)fluoranthene 

Benzo(a.h.i)Dervlene I 22156 1 62.4-l 1000 1 DRMO-43 I 4/l 5 I 370-9400 I 6TB17 I 
Benzo(k)fluoranthene 28156 47-19400 DRMO-43 7/l 5 20-25000 6TB17 
Benzoic acid 219 9300-l 2000 6SS3 2/l 0 32-220 6MW7S 
Bis(2-ethvlhexvhohthalate 37156 179-l 2500 DRMO-45 2116 120-7700 6MW4 
Butyl benzyl phthalate 
Carbazole 
Chrvsene 

1 I56 423 DRMO-52 O/16 ND 
9147 46-l 4200 DRMO-45 l/8 26000 6TB17 

37156 93-47100 DRMO-45 11/16 100-43000 6TB17 

(Dibenzofuran I 6156 1 82-14300 1 D 
IDibenzola.h)anthracene I l/56 I 1160 I DRMO-37 l/l5 130 6MW2 

IRMO-45 l/16 46000 6TB17 
I 42J56 I 66-95100 I C )RMO-45 11/16 36-l 00000 6TB17 
I Q/56 1 214-19200 i DRMO-45 3/l 6 66-70000 6TBl7 

I Fluoranthene 
IFluorene 

* .--.-..- 1 Indeno(l,2,3cd)pyrene 22l56 66.3-9290 DRMO-43 4/l 5 26-9800 6TB17 
Naphthalene 6156 228-23700 DRMO-45 2/l 6 6500-87000 6TB17 
Phenanthrene 34156 55-96900 DRMO-45 Q/l 6 79-l 60000 6TB17 
Pyrene 44156 140-l 74000 DRMO-45 12/16 47-89000 8TB17 ’ 
PESTlClDESlPCBs (ug/kg) 

14.4’~DDD I 3156 I 9.3-227 I DRMO-74 !I O/l 7 I I ND I 
4,4’-DDE 3156 10.5-35.9 DRMO-74 l/17 4.1 6TB9 
4,4’-DDT 7156 1.42-63.4 DRMO-74 O/l 7 - ND 
Aroclor-1254 36156 75-22400 DRMO-72 3/l 7 72-440 6TB20 
Aroclor-1260 33156 120-29100 DRMO-35 6/l 7 110-12000 6TB2 
Delta-BHC l/56 5.09 DRMO-77 O/l 7 ND 



TABLE II-7 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 5 

Analyte 
Surface Soils (~2 Feet) (1) Subsurface Soils (>2 Feet) (2) 

Frequency 1 Concentration I Location of Frequency I Concentration 1 Location of 
I of I Range 1 Maximum 1 Range Maximum 

Detection Detection Detection Detection 
Dieldrin l/56 4.68 DRMO-77 O/l 7 - ND 
Endosulfan II I 2156 2.24-25.4 DRMO-74 O/l 7 ND 
Endosulfan sulfate 2/56 28.9-37.9 DRMO-60 O/l 7 ND 
Endrin I 2156 I 10.6-12.5 I DRMO-77 l/17 4.4 6MW2D 
Endrin aldehvde 4147 2.56-6.86 DRMO-74 2/Q 5 6-5 8 RTBS 

/End&r ketone 

Gamma-Chlordane 
Heptachlor epoxide 
DIOXINS (uglkg) 
1,2,3,4,6,7,8-HpCDD 
OCDD 
INORGANICS (mglkg) 

(Aluminum 

I I 
- . - . I -. - I -.- -.- I - .-- 

I 3156 I 3.21-31.9 I DRMO-77 i O/l 7 I - I ND i _- 
2/56 2.77-20.4 DRMO-74 ii7 2.5 6TB20 
5156 0.96-20.7 DRMO-74 O/l 7 ND 

- NA (4) l/l 0.67 6TB20 
- NA l/l 3.07 6TB20 

I 56156 1 2430-18900 1 DRMO-46 1 17117 1 4880-12100 1 6TB16 I 
IAntimonv I 35145 1 0.0249-134 1 DRMO-63 I 3ff I 4 l-7 I fiMW3D I 
(Arsenic * 

I I -.---- --- I -. _.-. - -- . . . . I -._.---- 

I 55156 I 0.31-16.4 I DRMO B-75 17/;7 1 .l-7.5 6MWl 
Barium 56156 17.9-934 DRMO-40 17117 28-212 6TB17 
Beryllium 56156 0.119-24.9 DRMO-36 14117 0.22-l 6.8 6TBl7 
Boron l/5 2.9 6TBll 4/Q 15.6-96.2 6TBi7 

ICadmium 
I I . . - I .-.- --._ 

I 54156 i 0.175-126 1 DRMO-40 i 12ll7 I 0.45-6.4 I iM-iii I 
--- Calcium I 56156 1 500-16300 1 DRMO-48 17117 981-21400 6TB17 

Chromium 56156 I 4.42-1210 1 DRMO-63 15117 6.2-l 39 6MW4 
Cobalt I 54156 I 1.69-l 79 I DRMO-48 1 16/17 I 3.5-130 I 6TB17 
CoDDer 56156 1 6.37-8730 1 DRMO-49 1 17117 i 10.6-4980 1 6TB17 

ICvanide . . I 27156 1 I 010254~7.68 I 1 DRMO-69 I I . 1114 . . . . I I .-.- 0.15 .--- I 6TB20 -.-.. I 
Iron 56156 3590-I 03000 
Lead 56/56 2.9-5980 
Maanesium 56156 1080-7 190 

IManganese I 56156 I 56.7-l 260 

6TB17 
6TBl7 
6TBl6 
6TB17 

i II 

P’ 

c Ill 



“J 
TABLE 11-7 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 

g NSB-NLON, GROTON, CONNECTICUT 
PAGE 4 OF 5 

I Surface Soils 1~2 Feet1 I11 I Subsurface Soils 1~2 Feet1 121 
Frequency 

of 
Detection 

55156 
56156 
56156 608-6520 1 6SS3 17117 1050-6280 1 6MW7S 

Frequency 
of 

Detection 
9/l 5 
17117 

Selenium 17156 0.112-0.773 DRMO-40 2ll7 l-5.3 6TBl7 
Silver 33156 0.021-24.3 DRMO-63 O/l 7 - ND 
Sodium 53156 41.2-4220 DRMO-78 16117 117-5860 6TB4 

(Thallium I 15156 
Vanadium 
Zinc 
TCLP lma/LI 

56156 
56156 

0.0145-0.64 6TB23 O/l 7 ND 
6.26-368 DRMO-52 17117 9-63.8 6MW4 

12.5-28300 6TB2 17117 25.6-l 4900 6TBl7 
_ --- ,---a--, 

IBarium (100.0/10)(5) 
mium (l.OlO.05~ Cad.. 

Chromium ‘(S.OlO.Sj 
Lead (5.010.15) 
Mgrcurv fO.2/0.02\ 

1 loll0 I 0.18-1.4 I 6MW4 I 919 1 0.073-l .3 1 6MW4 
6/l 0 1 0.011-0.25 I 6MW4 319 i 0.019-0.087 I 6MW4 
6110 0.008-0.11 6TB2 419 0.0077-0.11 6MW5S 
6110 0.1 l-6.2 6SS3 319 0.2-0.87 6MW4 
l/IO 0.0077 6MW2 O/Q ND -.--.= \-.--.--, .- _- 

Jenium (1.0/0.5) 1110 0.1 6MW5S l/9 0.1 6MWl 
5110 0.0082-0.012 6TBl 2/Q 0.01-0.029 6MW5S 

Se.-...-... ,..-.-.-, 
Silver (5.010.36) 
1 ,ZDichloroethane (0.5lna) (6) 1 O/l I I ND I l/l I 0.028 I 6TB20 I 
MISCELLANEOUS PARAMETERS 

I 2/2~ 1 81.4-85.8 1 6TBl6 1 
- NA 2l2 9.3-21 6TBl6 
- NA 212 7.69-7.76 6TB20 

Ash (%) 
Cation ex. capacity (meq/lOOg) 
pH 

3 
0 

iii 



TABLE 11-7 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 6 -DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 5 OF 5 

I Analyte I 
Surface Soils (~2 Feet) (1) 

i - ._ I _ 
Subsurface Soils (>2 Feet) (2) 

r - . ._ ’ I ---AZ-- -I I Concentration I Location of I Frequency I Concentration I LOCarllJn or 

I - I Range I Maximum I r - I Range I Maximum I 
Detection 

- - 
Detection Detection Detection 

NA 212 2.1-2.2 6TB20 

- NA 313 600-8400 6TB20 
Specific gravity (glcm3) 
Total omanic carbon tmci/ko) 

Includes samples 6MWl (O-2), 6MW2 (O-2), 6TB8 (O-2) (field duplicate of 6MW2 (O-2)), 6MW4 (O-2) 6MW5S (O-2) 6SS3, 6SS5 (field 
duplicate of 6SS3), 6SS4,6TBl (O-2) 6TB2 (O-2) 6TB3 (O-2) 6TB8 (O-l), 6TBll (O-2) 6TBl2 (O-2) 6TB20 (O-l), 6TB23 (O-l), 
16144-32, 16144-35 through -55 (16144-41 is a field duplicate of 16144-40) 16144-56, 16144-DUP (field duplicate of 16144-56) 
16144-60 through -82 (16144-64 is a field duplicate of 16144-63, 16144-82 is a field duplicate of 16144-74). Maximum concentrations 
are used for the evaluation of field duplicates and are counted as one sample. Excavated samples are not included in the summary. 
Includes samples 6MWl (4-6), 8MW6 (4-6) (field duplicate of 6MWl (4-6)) 6MW2 (2-4) 6MW2D-0406, 6MW3D-0406, 6MW4 (2-4) 
6MW5S (8-10) 6MW7S0709, 6TBl (2-4) 6TB2 (2-4) 6TB3 (6-8) 6TB4 (6-8) 6TB8 (4-6) 6TBQ (2-4) 6TBlO (4-6) 6TBl6 (16-18) 
6TBl6 (8-10) 6TBl7 (10-12) 6TB37 (10-12) (field duplicate of 6TBl7 (lo-12)), and 6TB20 (4-6). Maximum concentrations are used 
for evaluation of field duplicates and are counted as one sample. Excavated samples are not included in the summary. 
Not Detected. 
Not Analyzed. 
Values in parentheses represent Federal Toxicity Characteristic Regulatory Level (58 FR 46049)lConnecticut Clean-Up Standard Polluta 
Mobility Criteria for GB waters. 
na - Not Applicable. 



TABLE 11-8 

5 

SUMMARY OF POSITIVE PAVEMENT ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETlNG OFFICES, GROTON, CONNECTIiXJT 

;r 
s 

SAMPLE NUMBER: 1614633 1614634 

LOCATtON: DRMO-19 DRMO-20 
i 

SAMPLE DATE: 0911 !im Wl Si94 
I 

II II II II II 
INVESTtGATtON: IRA IRA 

SAMPLE TYPE: GRAB GRAB 

PESTlCDEM’CBs (WKG) 

AROCLOR-1248 208 171 

AROCLOR-1254 MB 227 

AROCLOR-1260 326 280 
INORGANICS (MGIKG) 

1 LEAD I 10.6 I 25.0 I I I I I I 



TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 1216936MW1S 6GWlS 6GWlS 6GWlS.2 6GwlS.2 
INVESTIGATION: Ptil PHZ-1 PH2-1 PH2-2 PH2-2 
SAMPLE DATE: 12ll6190 01111194 0111 l/94 06l24J94 wmw94 
LOCATION: 6MWl S 6MWl S 6MWlS 6MWl s 6MWlS 
SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow 
FILTERING: Unfittered Untittered Filtered Unfiltered Fittered 

VOLATILES (UGQ 

6GwD 

PH2-1 

03lO4l94 

6hdW2D 

D=P 
Unfitted 

6Gw20 

Ptt2-1 

03m4J94 
6MW2D 

D=P 
Filtered 

1 ,l-DICHLOROETHANE I 5U I 10 u I I 10 u 
1,2-DICHLOROETHENE (TOTAL) , I 

I I 10 u I 
5U 10 u 10 II 

I 
I .- - 

I 
I I 

I 
I 

rn II 1” ” I 
I 

CARBON D ‘ISULFIDE 5u 10 u I I I In II .- - I I ? I “Y I I I I 
TRICHLOROETHENE I 5U I 10 u I I tn II I I rn II I I 
VINYL CHLORIDE 

i I &(UGR) SEMIVOLA”’ -- 

1,4-DICHLC IROBENZENE 

BENZO(G,H.t)PERYLENE 

) BENZOtC ACID 

I 1 I .” - I I I” ” I 
I 10 u I 10 u I I 10 u I I 10 u I I 

I 10 u I 10 u 

I I 

! 

I 
! 10 u ! I 10 u I I 

10 u 10 u 1 10 u I I 1 J I 
50U 5OU 50U 1 ~ 50U 

BlS(2-ETHYLHEXYL)PHTHALATE 

I 

. -. 
ALUMINUM ! 30.0 u 1 92.3 U ! 32.0 U ! 10.0 u I 10.0 UJ l- 19300 ._--- I , 27 2 II -..- - I 

ANTth tONY I 25.0 u I 15.0 u I 15.0 u I I 12.0 UR I I 5.0 u I I 150 u .-.- - I --rsn .-.- UR 
ARSENtC 3.0 u 2.0 J I I 2.0 u 20.0 J 

I 20.0 u 15.6 J I 
I 

2.0 UJ 

BARtUM 15.0 u 10.3 11.5 ! 

! I 
26.2 u 25.5 J 205J I 156 J 

BERYLLIUM 1.0 u 
! I 

1.0 L 

RORtY 

JJ I 1.0 UJ I 1.0 u I 1.0 u I 1.0 u I 1.0 u 

IN I 5.5 R I 713 761 1650 J 1790 J 2370 J 2420 J --..- 

CADMIUM I 2.0 u I 2.0 
I 

CALCIUM I 65200 1 71700 J I 7720 

CHROMtUM 

f COBALT 



TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 1 121@3-6Mw1s I6GWlS I6GwlS I6GwlS-2 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

SCREEN DEPTH: 

FILTERING: 
I.IA~L..II#sC ,Ilrr” I 

PH2-2 

06/24/94 

6Miwl s 
I 

Shallow 

Filtered 

IRunUAtvIbU ,uwr, 
LEAD I 10.0 u I 1.6 J I 1.0 UJ I 10.0 UR I 10.0 R I 50.9 J I 10.0 u 

MAGNESIUM 24&m 1764mO 194000 1 466000J 602ooo 707m I 

MP $JGANESE I 20.1 J I 14.3 5.5 4.6 U 1.2 J 1340 966 
CURY 0.2 u 02 u 0.2 J 0.2 UJ 0.2 UJ 0.2 u 0.2 u 

I 7.0 u I 10.0 u 10.0 u 9.6 U 3.0 u 32.9 10.0 u 
“I\T.CCII I., I 7m I 677l-xl 74500 165ooo 16!iOOO 37-m ---- 
I-” I n331uwl I . “-“- I -. -- I 1 I 

SE 
LENIUM ! 9.9 J ! 20 UJ ! 2.0 UJ I 4.0 UR I 20.0 R I 3.0 UJ I 30.0 UJ 

I 2030000 I 1560000 ! 1740000 1 47looc lo 1 521OOlM J 737OaJO I -----~~ I 61WOOO I 

VAN 6.9 R I .ADIUM I 20.0 u I 5.0 u I 5.0 u I 3.0 u I 1.0 u I 64.2 J I _. 
ZINC 13.5 J 4.0 3.7 J 2.0 u 16.1 113 2.0 u I 

RADIONUCLIDES (PCUL) 
T GAMMA SPEC (K4O) ND 140 +I- 70.00 

GROSS ALPHA 0 *I- 27.40 -17 *I- 26.00 UJ -4+1-644.00 J 

GROSS BETA 61 .l *I- 33.70 97 *I- 47.00 J 160*1-90.00 J h 
MISCELLANEOUS PARAMETERS (MGIL) 

1 HARDNESS as CaC03 I I I I 2900 I I 4500 1 1 



TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
DEFENSE REUTILKATION AND MARKETING OFFICES: NSB-NLON. GROTOI 
SAMPLE NUMBER: 
INVESTIGATION: 
SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 

FILTERING: 

VOLATILES (UGA) 

I6GW202 

PHZ-2 

06J24f94 
6MW2D 

D-P 
Unfiltered 

1 &SW20 2 

PH2-2 
06124#4 
6MW2D 

D*P 
Filtered 

1 1218906MW2S 

PHl 

12/16/90 
6MW2S 
Shallow 

Unfiltered 

, CONNECTICUT 
6Gw2s cGw2s 
PH2-1 PH2-1 

01111194 01H1194 

6MW2S 6MW2S 

Shallow Shallow 

Unfiltered Filtered 

6Gw2s-2 6Gw2s2 
PH2-2 PHZ-2 
06muQ4 Q6124t94 
6Mw2s 6MW2s 
Shallow Shallow 
Unfiltered Filtered 

I 

c I 



TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

0 DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 1 6Gw2lJ2 16Gwm-2 1218m-6Mw2s ptGm 16Gw2S 1 f%w2s-2 I6Gw2s-2 

INVESTIGATION: 

SAMPLE DATE: 

LOCATfON: 

SCREEN DEPTH: 

FILTERING: 
. 

PH2-2 

06mJ94 
Ch,W3l3 “I. ..LY 

Deep 
1 Unfitted 

PH2-2 

06mw94 
mwm -..a..-- 

D=P 
Fdtered 

I 

PHl 

12/18/90 
CLI\A,?P 

I 

“,.,..a.” 
Shallow 
Unfiltered 

PH2-1 PH2-1 

01111194 0111 l/94 

~ PH2-2 

06/24f94 
6W2S 

Shallow 
Unfiltered 

I 

PH2-2 
06/24/94 

I 

6MW2S 

Shallow 

Filtered 

m 

z 

RA"."I.""L."L" ,. ""L, 

1. 
GROSS ALPHA I I 1 0 *l-46.50 

!2 GROSS BETf 
“ICPSI I ANI 

I 

. . . . . . . . ..iXJS 
I I 1 16.6 +I- 65.30 I 

PARAMETERS (MGR) 

1 HARDNESSasCaC03 I 4400 I I I I I 3150 I 



TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 6Gw3D 6GW3D 6GW3D2 6Gw3D2 121890mw3s 
INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-2 PHl 
SAMPLE DATE: 03/04l94 0310494 06/27/94 06l27l94 12ll8KJo 
LOCATION: 6MW3D 6MW3D 6MW3D 6MW3D 6MW3S 
SCREEN DEPTH: WP D=P Deep D-P Shallow 
FILTERING: Untittered Ftltered Unfiltered Filtered Untitkred 

VOLATILES (UGk) 

1 ,l-DICHLOROETHANE 10 u I 
(TOTAL) 

I 5U 

1,2-DICHLOROETHENE 
1 10 u I 

, 25 2J I 1J 
CARBON Dl$ULFlDE *. 5U 10 u I 10 u 10 u 5u TRICHLOROETHENE I 10 u 10 u I I 

1 J 1 J I 2J 

10 u 10 u 10 u 10 u 
IATILES lumt 

10 u 
1 SEMRlOl 

(1,QDICH 
- -..--- a--.-v 
ILOROBENZENE I 10 u ! ! 10 u ! ! 10 u ! 10 u ! 10 u I 

BENZO(G,H.I)PERYLENE 10 u 1 10 u 10 u 10 u 10 u 

I BENZOIC ACID 5OU 5OU 5OU SolJ 1 J 

BlS(Z-ETHYLHEXYL)PHTHAU\TE 18 U 10 u 10 u 10 u 10 u 

DI-N-BURL PHTHALATE 10 u 10 u 10 u 10 u 1 J 

DI-N-OClYL PHTHALATE SJ 10 u 10 u 10 u 10 u 

DIETHYL PHTHALATE 10 u 10 u 10 u I 10 u 10 u 

DIMETHYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 

INDENO(1,2,3ZD)PYRENE 10 u 10 u 10 u 10 u 10 u 

PHENOL 10 u 10 u 10 u 10 u 10 u 
INORGANICS IUGlll -.--_ -----. -- ,--.-, 

ALUMINUM 1140 14.0 J r --- - 

ANTIMC 25.0 u 25.0 u 15.0 u 

ARSEI 

BARIUM 288 J 270 242 J 61 .O I 61.8 45.3 J 

BERYLLIUM 1.0 u 
I - . 

1.0 u 

BORON 2320 J ! 2340 J I 2330J I 2410 I 5.7 R ! 5.7 R 1110 J 

CADMlUl 

CALCIUM I 274000 I 275ooo I I ~~ XwYn I 129oco I 133ooo I 106000 

CHROMIL... -.- - I -.- - I ..” . I Y.” ” 

COBALT 4.0 u 4.0 u 1.0 u 3.5 5.0 u 5.0 u 4.0 u 

COPPER 23.9 R 10.4 J 46.1 J 

IRON I93 1720 

c III, t i I 
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TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
DEFENSE REUTlLlZATlON AND MARKETING OFFICES; NSB-NLON, GROTOI 
SAMPLE NUMBER: 6Gw30 8Gw3D 6Gw3D-2 

INVESTIGATION: PHZ-1 PH2-1 PH2-2 

SAMPLE DATE: 031o4m4 03ou94 06t27194 
-_-_ -- 

LOCATION: mlvvaJ 6MWJD 
. _- 

GMWJIJ 

SCREEN DEPTH: D=P Deep D=P 
FILTERING: Untilteed Filtered Unfittered 

, CONNECTICUT 
12189o-6Mw6s 

PHl 

12l18lQO 
C.l.l.ml DMVVJD 

Sh4OW 

Unfiltered 

8Gw3s 

PH2-1 

03/04/94 

6lVW3S 

Shallow 

Unfiltewd 

L INORGANICS (UGk) 
LEAD 46.6 2.4 J I 20.0 UJ 20.0 u I 10.0 u I 10.0 u I 2! 5.6 
MAGNESIUM . 72woo 726000 949wo I 1 307om ! 274000 

. . 
MANGANESE 1070 1060 1 1320 1460 I 101 J I 99.7 J ! 66.7 I 
MERCURY 0.2 u 02 u I 

! 
0.2 u I 0.2 u I 0.2 u I 0.2 u I 0.2 u 

. ..a*.-. ,nn II ,n\R I 19n II 17s 70 II VI-8 II rnn II I 1 NlCiKtL I I”.” ” 1 .Y.Y ” I .L.” ” I . . .v ..- - I.” ” I”.” ” 
I 

POTASSIUM 342ooo 292000 
I 

29looO 94800 98200 113ooo 
SELENIUM 3.0 UJ 300 UJ 4.0 UJ 10.0 u 10.6 J 12.4 J 3.0 UJ 

SODIUM 649oow 7!xIoooO 756oom 7730000 ! 3OlOW 0 2620000 
VANADIUM 7.9 R 64 A 1.0 u 3.1 I 20.0 u 20.0 u 26.0 J 
ZINC I 298 U I 22 2 I 42 I 2.0 u 9.4 J 13.1 J 60.3 u 

IL 
RADIONUCLIDES (PCVL) 

I 



TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: EGw3s 6Gwx-2 cmK!s-2 121890-6hdVV4S 1217906Mw5D 
INVESTIGATION: PH2-1 PH2-2 PH2-2 PHI PHl 
SAMPLE DATE: 03lO4l94 06124i94 06l24i94 i2ttamo 12117l90 
LOCATION: 6MW3S 6MW3S 6MW3S 6MW4S 6MW5D 
SCREEN DEPTH: Shallow Shallow Shallow Shallow 
FILTERING: 

Deep 
Filtered Unfiltered Filtered Unfiltered Unfiltered 

1 PHENOL I I 10 u I I 10 u I 10 u I 10 u lNORC3ANlCS I 10 u (UGIL) 1 



88, 3 ” i,$ 
) 

TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON, GROTON, CONNECTICUT 

1 I I I - ~~~ I---.. I 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 
SCREEN DEPTH: 
FILTERING: 

6Gw3s 

PH2-1 

03/04/94 
. ..“..e... 
OMWJD 

Shallow 
Filtered 

6Gw3S2 EGW3S2 

PH2-2 PH2-2 

06l24I94 06l24J94 
6iiw3s 6wil3s 
Shallow Shallow 
Unfittered Filtered 

izia90-6Mw4S 1217!XKMW50 121790-6MW5S 

PHl PHl PHl 

1211 a190 12117l90 12/17/90 

I 

liivt’w4s t%“\fi,r5D “I.,.. #WWr;g “I....” 

Shallow hP 

I 

Shallow 

Unfiltered Unfiltered Untiitered 
I 

INORGANICS (UGR) 
LEAD I 2.0 u 1 10.0 UR I 10.0 R I 10.0 u 1 2.0 UJ 
MAGNESIUM 27OOCO 1 333OWJ I 367000 I 396000 I 1000 I 1270 I llooo / 

6Gw6D 

PH2-1 
03104i94 

6Mw6D 

DeeP 
Unfiltered 

I UANCANECF “I 563 I 70.0 I 65.6 I 601 I 645 J I 1000 I a52 I *.Y...wr 1. ._I_ I 

MERCURY ! 0.2 u ! 0.2 UJ ! 0.2 UJ ! 0.2 u ! 0.3 ! 0.2 u ! 0.2 u 1 
1 NICKEL 1 10.4 J ! 7.0 u ! 3.0 u 1 23.2 ! 7.0 u ! 11.7 1 19.6 J 

I 
POTASSIUM I to9ooo ! 12%000 1 11mOo ! 123Om ! 3460J ! 3230 J ! 7450 

I 
1 SELENIUM ! 3.0 UJ ! 4.0 UR ! 20.0 R 1 235 ! 1.0 u I 1.0 u ! 3.0 UJ 

I 
I snnuru I 2alo0m I 323000 I26OOOOOJ I 3350000 I 14600 I 7470 I 87900 I 1--s..... I I I 

VANADIUM ! 19.5 J ! 7.6 ! 5.1 ! 20.0 u ! 20.0 u ! 20.0 u ! 5.0 u I 
1 7lNC I 2.0 u I 07 u I 7.1 I 356 J I 13.6 J I 13.3 J I 37.6 u I - ~~ 

RADIONUCUDES (PCIR) 

GROSS ALPHA I I I 1 0 +I- 67.00 1 o+/-1.60 1 o*/-1.50 I GROSS BETA 1 88.3 +I- 71.80 1 3.1 +I- 2.70 1 6.3 +I- 2.70 I 
TOTAL PETROLEUM HYDROCARBONS (UGR) 

1 
OIL 6 GREASE I I 500 I I I I I 1 



TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETING OFFICES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 6GW6D 6GW60.2 6GW6D-D-2 6GW6D-2 6GW6D-D-2 
INVESTIGATION: PH2-1 PH2-2 PH2-2 PH2-2 PH2-2 
SAMPLE DATE: 03/04/94 oal22l94 06l22l94 06122&l 06122/94 
LOCATION: 6MW6D 6MW6D 6MW6D 6MW6D 6MW6D 
SCREEN DEPTH: Deep Deep Deep D-P Deep 
FILTERING: Finered Unfillered Unfiltered Filtered Filtered 

VOLATILES (UGIL) 

6Gw6s 6Gw6.s 

PH2-1 PH2-1 
o3ow94 03lO4l94 
6MW6S 6MW6S 
Shallow Shallow 
Unfiltered Filtered 

I 10 u I 10 u I 
)ETHENE (TOTAL) ‘. 10 u 10 u 

:ENE I I 10 u I 10 UJ I II I 

1 ALUMINUM ! 20.1 u 1 66.3 09.4 ! 15.0 u I 15.0 u I 1530 I 26.0 U I 

ANTIMONY I 15.0 u I 13.0 u I 13.0 u I 13.0 u I 17.0 u I 15.0 u I 15.0 u 2.0 UJ 20 UJ I 1 ARSENIC 2.0 UJ 2.7 2.6 I 1.0 u I 1.0 u -.- -- I 



r 
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TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

x 
DEFENSE REUTlLlZATlON AND MARKETING OFFICES; NSB-NLON, GROTON, CONNECTICUT 

c 

1 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 

6GW6D 

PH2-1 

03104m4 

6MW6D 

Deep 

6GW6D-2 

PH2-2 

06/22/94 

6Mw6D 

DeeP 

6GW6D-D-2 

PH2-2 

6MW6D 

D--P 

6GW6D-2 

PH2-2 

06l22l94 

6MW6D 

D-P 

6GW60-D-2 

PH2-2 

6MW6D 

D-P 
FILTERING: Filtered Untiltered Unfiltered Filtered Filtered 



TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
DEFENSE REUTILIZATION AND MARKETlNG OFFICES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 6GWc.c2 6Gw6s2 6GW7s 6Gw7s 6GW7S-D 
INVESTIGATION: PH2-2 PH2-2 PH2-1 PHZ-1 PH2-1 
SAMPLE DATE: 06124i94 O6124f94 03mal94 03lO0194 03mal94 
LOCATION: 6Mw6S 6MW6S 6MW7S 6Mw7S 6MW7S 
SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow 
FILTERING: Unfittered Fined Unfitted Filtered Filtered 

VOLATILES (UG/L) 

6GW7S-2 EGW7S-D 

PH2-2 PH2-1 
06127194 03loal94 
6Mw7s 6Mw7S 
Shallow Shallow 
Unfiltered Unfiltered 

I I 10 u I 10 II 1,1-DICHLOROETHANE 10 u 10 u .- - .- - 

1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 

CARBON DISULFIDE ‘. 10 u 10 u 10 u 10 u 

TRICHLOROETHENE 10 u 10 u 10 II Ill II 

VINYL CHLOR 
I I I .- - 

I 
.- 1 

IDE I 10 u I I 10 u I 
SEMNOLATILES lUGAs\ 

I I 10 u 10 u I 
1----r 

1 ,+DICHLOROBENZENE 10 u I I 10 u 1 ! ! 10 u 0.5 J 

BENZO(G,H,I)PERYLENE 10 u 10 u I I 
! 

10 u I 10 ._ u - 
BENZOIC ACID !iOU 50U 5OU 50U 
BIS(2-ETHYLHEXYL)PI HTHAIATE 10 u 4J 10 u 4J 

DI-N-BU77 fL PHTHAIATE 10 u 10 u 10 u 10 u 

Dl-N-OCTYL PHTHAIATE ! 10 u ! 1 10 UJ I I I 10 u I 10 UJ I 
r DIETHYL PHTHALATE 10 u I 3J I I 10 u I-- 2J 

DIMETHYL PHTHALATE 10 u 0.9 J 10 u 10 u 

INDENO(l - - 
I 

,2,XD)PYRENE. I 10 u I I 10 u I I 10 u 10 u I 

J 14.0 u 14.0 u 42.0 U 21.5 J I 

2.0 UJ 10.0 u 2.0 UJ 



TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

5 
DEFENSE REUTlLlZATlON AND MARKETING OFFICES; NSB-NLON, GROTON, CONNECTICUT 

8 r G I 
1 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
. --mm.-. 
LUGA I Wlt 

SCREEN DEPTH: 

FILTERING: 
. ..s.m1..1.a1 ,..A” . 

tGw6s-2 

PH2-2 

06/24/94 
. . . . . ..A... 
OMVVOD 

Shalbw 

Unfiltered 

6Gw6S2 

PH2-2 

06mw4 
#.arn.,C1 wvvoa 

ShdJW 

Filtered 

6Gvv7s 

PH2-1 

03mlQ4 
^.-.-^ 
OMWIY 

Sh&JW 

Untitted 

6Gw7s 

PH2-1 

03lOim4 

6MGJ~3 

Sh2lllOW 

Fiikfed 

6Gw7S-D 

PH2-1 

OIVOW94 
C.aaII#7C umr.rcJ 

SblbW 

Filtered 

6GW7S-2 6Gw7s-D 

PH2-2 PH2-1 

06l27l94 03lO6t94 
NIIr?C C.mn”P ulw”“,O VW,“. , u 

Shallow Shallow 

Unfiltered Unfiltered 

INunuANlb~ pwu 
LEAD I 2.0 UR I 2.0 UJ I 2.0 UJ 2.0 UJ 2.0 UJ 20.0 UJ 2.0 UJ 

MAONE,.,... :!M IU 4610 J 4370 9 l66w lOlw0 97400 I 

MANGANESE 2.5 u 2.4 U 606 620 592 1010 596 
MERCURY 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 u 0.2 UJ 

10.0 u 12.0 u 10.0 u 1 NICKEL ! 7.0 u ! 7.0 u ! 10.0 u I 10.0 u 
POTASSIUM ! 3010 ! 3220 ! I 41900 14OWCl 39900 

SELENIUM 2.0 UR 2.0 u 3.0 UJ 3.0 UJ 3.0 UJ 4.0 UJ 3.0 UJ 

SODIUM 46200 663ooo I I 365alo 871ooo 359oalo 656000 

VANADIUM 3.0 u 3.0 u 5.0 u 5.0 u 5.0 u 1.0 u 5.0 u 
1 ZINC I 2.9 u I 20 u I 5.6 u 2.0 u 2.0 u 11.0 3.8 u 

MISCELLANEOUS PARAMETERS (MGR) 

HARDNESS as CaC03 I 72 I I 552 I I I 2200 I 544 I 



TABLE 11-9 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
DEFENSE REUTILKATION AND MARKETING OFFICES; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: KwlS-2 6Gw8s 6GwBs-2 
INVESTIGATION: PH2-2 PH2-1 PH2-2 
SAMPLE DATE: 06i27l94 03lO4l94 Q6l27l94 II II 
LOCATION: 6Mw7s 6MW6S 6MWBS 
SCREEN DEPTH: Shallow Shallow Shallow 
FILTERING: Filtered Unfitlefed UnRltered 

volATlLEs (UGA) 

I I II 



TABLE 1 l-l 0 
SUMMARY OF PHASE I GROUNDWATER ANALYTICAL RESULTS (UNFILTERED) 

8 

SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 1 

Analyte 

VOLATILE ORGANICS 
1 ,l-Dichloroethane . 
1 ,ZDichloroethene (total) 
Trichloroethene 
SEMIVOLATILE ORGANICS 

Sha!!ow We!!s (1) Deep We!!s (2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

l/5 2 6MW4S O/l - ND (3) 
315 l-2 6MW4S O/l - ND 
315 1-8 6MW4S O/l - ND 

I IBenzoic acid 
Bis(2-ethylhexyl)phthalate 
INORGANICS 

O/5 ND l/l 21 6MWSD 

I o/5 - ND l/l 10 6MW5D 
_._-__- . . . . . -- * 

35-18.6 t 6MW4S I O/l I - I ND 1 Arsenic 
Barium 

I 315 I 3% 1 I i . _- 
415 27.9-86.2 1 6MW4S I l/l I 33.9 I 6MW5D i 

- --.... -... -. - -.. . 
Calcium 515 6970-l 70000 f 
Copper 515 8-355 f .~ I I 

Cadmium I 315 I 2 I-4 I 6MW4S 011 ND 
3MW4S l/l 10600 6MW5D 
;MW4S l/l 9.4 6MWSD 

I 515 1 102-4880 1 6MW5S 1 O/l I 
I Lead I l/5 I I 6MW5S I O/l --I 

I 

I ND I 

[Zinc I 515 11.25-356 1 6MW4S I ! l/l I 13.8 I 6MW5D I 

1 Includes samples 6MWl S, 6MW2S, 6MW3S, 6MW6S (field duplicate of 6MW3S), 6MW4S, and 6MW5S. 
Duplicate sample results are averaged and counted as one sample. 

2 Includes sample 6MW5D. 
3 ND - Not Detected 



TABLE 11-11 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 

g NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Shallow Wells (1) Deep Wells (2) 
Unfiltered Filtered Unfiltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maxlmum of Range Maximum of Range Maximum 
Detection Detection Detection Detection Detection Detection Detection Detection 

VOLATILE ORGANICS 

I, I-Dichlorcethane l/6 ,. 3 6MW8S - NA (3) 1 O/3 ND (4) - NA 
1,2-Dichloroethene (total) 116 1 6MW3S - NA 113 2 6MW3D - NA 
Carbon disut6tie O/6 ND NA 113 3 6MW2D - NA 
Trichlorcethene 116 2 6MW3S - NA 013 ND NA 
SEMIVOLATILE ORGANIC3 

515 154100-38OOOOOl 6MW2S I 313 /i37400-750000 1 



TABLE 1 l-1 1 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

r;: PAGE 2 OF 2 
G 

4hrllnw \Ne!!s (3) i . . -. . - Deep Wells (2) 

Unfiltered Filtered Unfiltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum of Range Maximum of Range Max&mum 

Detection Detection Detection Detection Detection Detection Detection Detection 

Vanadium 26 28-42.4 6MW2S 2l5 12.6-19.5 6MW3S 112 64.2 6MW2D O/l ND 

Zinc , 2/5 : 4.8-81.9 6MW2S l/5 3.7 6MWlS Ii3 113 6MW2D 1 II3 22.2 , 6MW3D 

MISCELLANEOUS PARAMETERS 

2 
1.1 Includes samples 6GWlS, 6GW2S. 6GW3S, 6GW6S. 6GW7S. 6GW7S-D (field duplicate of 6GW7S). and 6GWBS. Duplicate sample results are averaged and counted as one sample. 

8 2 lndudes samples 6GW20,6GW30, and 6GW6D. 

3 Not Analyzed. 

4 Not Detected. 

5 BOO - Biochemical oxygen demand. 

6 WD - Chemical oxygen demand. 

7 TSS -Total suspended solids. 



TABLE 11-12 
SUMMARY OF ROUND 2/PHASE II GROUNDWATER ANALYTICAL RESULTS 

5 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Shallow Wells (1) Deep Wells (2) 
Unfiltered Filtered Unfiltered Filtered 

Analyte Frequency Concentatlon Location of Frequency Concentatton Location of Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detectlon Detection Detection Detection 
VOLATILE ORGANICS 

1,2-Dichloroethene (total) 2l6 . 2-8 6MW8S - NA (3) o/3 ND NA 
Trichloroethene 2l6 4-6 6Mw3S - NA 113 2 6MW6D - NA 
Vinyl chloride l/6 5 6MW8S - NA 013 ND NA 
SEMIVOLATILE ORGANICS 

Bis(2-Ethylhexyl)phthalate 1 O/5 1 I ND I I 
1 o/5 1 

I NA 1 l/3 1 0.7 1 6Mw6D 1 - 
Phenol 

I I NA 
ND NA 1 113 1 3 I6rvlw6D 1 - NA 

INORGANICS 

6 E 



TABLE II-12 
SUMMARY OF ROUND 2IPHASE II GROUNDWATER ANALYTICAL RESULTS 

5 
SITE 6 - DEFENSE REUTlLlZATlON AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

f 
PAGE 2 OF 2 

0 

Analyte 

._. . . 
Shaiiow wells ii j m_-- ..,_ I.- II. IJwp wells \rj 

Unfiltered I Filtered Unfiltered I Filtered 

Frequency IConcentration Location of 1 Frequency1 Concentration Location of Frequency1 Concentration I Location of 1 Frequency IConcentratlonl Location of 

TSS OW-) (6) 
Oil (L grease @g/L) 

of Range Maxlmum of Range 

Detection Detection Detection 

111 . . 1 6MW3S - 

l/l .. 500 6hbV3S - 

1 Includes samples 6GWlS-2,6GW2S-2,6GW3S-2,6GW6S-2,6GW7S-2, and 6GWBS-2. 

Maximum of 

Detection Detection 

NA 

NA 

Range Maximum of Range Maximum 

Detection Detection Detection 

NA NA 

NA NA 

2 Includes samples 6GW2D-2,6GW3D-2,6GW6D-2, and 6GW6DD-2 (field duplicate of 6GW6D-2). Duplicate sample results are averaged and counted as one sample. 

3 Not Analyzed. 

4 Not Detected. 

5 COD - Chemical oxygen demand. 

6 TSS - Total suspended solids. 



SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS 
DEFENSE REUTlLl2XllON AND MARKETlNG OFFICES; NSB-NLON, GROTOf -a 

121~Wl I 

II 
6SWl 

I 

12mmo II 

PHl 
Untlltered 

TABLE 11-13 

CONNECTICL 

II II 

SODtUM 

ZINC 
RAlmNucLQEs(PcuLj 

GROSS ALPHA 

GROSS BETA 

I 1820000 I I I I I I 
18.5 J 

I 0 *I- Jo.2 I I I I I I 
1 23.3*1-34.2 1 t 



Revision 1 
March 1997 

TABLE 11-14 

CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 

NSB-NLON, GROTON, CONNECTICUT 

L Chemical of Concern 

Exposure Concentration(‘) 

Surface Soil All Soil Groundwater 
OWW OWW (w/L) 

I 1 2-Dichloroethene NA NA .I 0.004/0.007 

,“;I 

NA o.oo3(4) 

0.23/6.4 NA 

NA NA 0.004/0.008 

NA 0.5211.3 o.oo5(4) 

Bis(2-ethylhexyl)phthalate 

Benzo(a)anthracene 

Benzo(b)lfiuoranthene 

NA 0.005/0.01 

1.413.2 NA 

2.7(3) 2.7(3) -~ NA 

2.1/4.0 1.614.0 NA 

NA o.13t4’ NA 

Indeno(l,2,3-cd)pyrene 2.013.6 1.6/3.6 o.oo3(4) 
I I 

Aroclors 1.5111 1.9/l 2.4 NA 

1,2,3,4,6,7,8-HpCDD NA 0.00067(4’ NA 

) Antimony 7.7119.2 5.5/l 9.2 o.oo57(4)(5’ 
I I I 

1 Arsenic 

1 Barium 

2.8 ! 3.4 1 0.0062/0.0186 

NA ! NA 0.075310.265 

0.61 0.66 0.00052/0.00075 

NA NA 1.2312.36 

1 Cadmiurn ! 4.1 ! 2.7/6.7 1 0.0015/0.0040 

28.4 30.0 0.0041/0.0246 

459(S) 372 0.0130/0.0509 

260 284 0.56/l .39 

NA NA 0.0048/0.0235 

0.31/0.64 0.36/0.64 NA 

1 Vanadium NA 34.6 0.0135/0.0642 
I I I 

1 Zinc 2250128300 1260/28300 NA 

D-01-95-10 11-137 CT0 129 



Revision 1 
March 1997 

TABLE 11-14 (Continued) 
CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

1 UCL if single concentration presented, otherwise average for CTE and maximum for RME. For 
groundwater, maximum is defined as the highest average concentration in a single well, and average 
is defined as the overall average concentration of all well-specific averages. 

2 NA - Not applicable. Chemical is not a chemical of concern for this medium. 
3 Maximum. Calculated UCL exceeds maximum. 
4 Maximum. Chemical detected infrequently. 
5 Dissolved fraction only. Antimony was not detected in the unfiltered samples. 

D-01-95-10 11-138 CT0 129 



TABLE 11-15 

Exposure Route 

ESTIMATED RISKS”’ 
SITE 6 - DEFENSE REUTILIZATION AND MANAGEMENT OFFICE 

NSB-NLON, GROTON, CONNECTICUT 

Full~Time Constrwtion Older Child 
Employee Worker Trsspasser 

RME CTE RME CTE RME GTE 

FUtUW 

Resident 

RME CTE 

HAZARD INDEX 

Incidental Ingestion of Soil 

Dermal Contact with Soill” 

inhalation of Fugitive Dust and Volatile 
Emissions 

4.3E-1 2.1E-2 1.9E+O 5.9E-2 5.6E-1 1.2E-2 1.3EtO 6.6B2 

7.7E-1 1.4E-2 7.1E-1 8.1 E-3 8.4E-1 6.4E-3 1.2EtO 2.1E-2 

NA15’ NA 1.6E-3 4.2E-4 NA NA 5.8E-4 1.6E-4 

Dermal Contact with Groundwater 1~ NA 1 NA 1 5.2E-1 1 1.3E-1 1 NA ~~ 1 NA 1 NA 1 Ni 1 

Cwnulativr Risk l.ZE+D 3.5E.2 3.1E+O Z.OE-1 l.IE+O 1 BE-2 2.5E+O 0.JC2 

INCREMENTAL CANCER RISK 

Incidental Ingestion of Soil 1.4E-5 3.7E-7 2.4E-6 1.5E-7 7.1E-6 1 .OE-7 5.OE-5 1 SE-6 

Dermal Contact with Soilr’) 

Inhalation of Fugitive Dust and Volatile 
Emissions 

Dermal Contact with Groundwater 

Cunulativo Riclr: 

l.lE-5 1.7E-8 3.9E-7 2.5E-9 4.6E-6 4.OE-9 1.9E-5 5.8E-6 

NA NA 2.6E-7 1.7E-7 NA NA 2.9E-6 5.7E-7 

NA NA 4.3E-7 2.1 E-7 NA NA NA NA 

2.5E-5 3.#E-R 3.5E-6 59E--7 1.2E.5 l.OE-7 J.LE-5 J.SE.6 

1 Chemical-specific risks presented in Appendix F.10. 
2 RME - Reasonable Maximum Exposure. 
3 CTE - Central Tendency Exposure. 
4 Quantitative evaluation performed for cadmium, PCBs, and dioxins (if detected). 
5 NA - Not applicable; exposure route not evaluated for this receptor. 

s 
0 

i2 



Revision 1 
March 1997 

TABLE 11-16 

ECOLOGICAL CHEMICALS OF CONCERN 
SITE 6 - DEFENCE REUTILIZATION AND MARKETING OFFICE 

NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Terrestrial 
Vegetatlon 

Soil 
Invertebrates 

Short-Tailed 
Shrew 

Red-Tailed 
Hawk 

Mercury 

Silver 

X X NA NA NA NA NA NA 

X NA NA NA NA NA NA NA 

D-01-95-10 11-140 CT0 129 



Revision 1 
March 1997 

TABLE 11-16 (Continued) 
ECOLOGICAL CHEMICALS OF CONCERN 
SITE 6 - DEFENCE REUTILIZATION AND MARKETING OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

Short-Tailed. 
Shrew 

I 

Red-Tailed 
Hawk 

I 
MAX 1 MEAN 1 MAX 1 MEAN 1 

TerreBtrifl,p) Soil 
Vegetation Invertebrates 

MAX MEAN MAX MEAN 

NA NA NA NA 

X X NA NA 

X X X NA 

Notes: 
1) NA - not applicable. Chemical is not chemical of concern for this receptor. 
2) X - Chemical of concern for this receptor. 

D-01 -95-10 11-141 CT0 129 



-- 

Revision 1 
March 1997 

TABLE 11-17 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 6 - DEFENSE REUTILIZATION AND MARKETING OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 
I 

Zinc I 5.7E+2 
I 

Aluminum I 2.OE + 2 I 

Chromium 

Vanadium 

Lead 

Boron 

Antimony 

Silver 

Copper 

.2.8E+l 

1.7E+l 

9.2E+O 

5.8E+O 

3.8E +0 

3.1E+O -. 

2.9E +0 

Cadmium I 1.4E+O 
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TABLE 1 I-18 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL 
BASED ON MEAN CONCENTRATlONS 

VEGETATION 

SITE 6 - DEFENSE REUTILIZATION AND MARKETING OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

Aluminum 1.6E+2 

Zinc 4.5E + 1 

Chromium 2.1E+l 

Vanadium 
I 

I 1.3E+l I 

Boron 

Antimony 

Copper 

3.3E+O 

1.5E+O 

1.4E+O 

Mercury 
I 
I 1.3E+O -. 

I 

Cadmium 
I 

1 .OE+O 

--- 
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TABLE 1 I-19 

MAJOR CONTRIBUTORS TO RISK FOR SOIL INVERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 6 - DEFENSE REUTILIZATION AND MARKETING OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

Copper 9.7E+O 

Lead 7.7E+O 

Zinc 5.7E+O 

Chromium l.lE+O 
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TABLE 1 l-20 

MAJOR CONTRIBUTORS TO RISK FOR SOIL INVERTEBRATES 
BASED ON MEAN CONCENTRATlONS 

SITE 6 - DEFENSE REUTILIZATION AND MARKETING OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

Copper 4.6E+O 

Lead 2.6E+O 
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TABLE 1 l-21 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 6 - DEFENSE REUTILIZATION AND MARKETING OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

7eceptor 

short-tailed Shrew 

led-tailed Hawk 

Chemicals of Concern 

Antimony 

Zinc 

Vanadium 

Lead 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

Chemicals of Concern 

Zinc 

Antimony 

4,4’-DDT 

4,4’-DDD 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

Total HI per COC for 
all Pathwavs 

3.4E +2 

2.4E+2 

7.3E + 1 

5.6E + 1 

2.OE + 2 

9.2E+2 

Total HI per Pathway 

4.7E+2 

4.5E+2 

O.OE+O 

Total HI per COC for 
all Pathways 

1.7E+2 

7.8E+O 

3.3E+O 

2.8E+O 

6.9E+l 
1.9E+2 

Total HI per Pathway 

5.9E + 1 

1.3E+2 

O.OE + 0 

% Contribution of COC to Total 
Receptor HI 

37.4 

26.4 

7.9 

6.1 

22.2 

KY Contribution of Pathway to Total 
Receptor HI 

51.5 

48.5 -. 
0.0 

% Contribution of COC to Total 
Receptor HI 

88.9 
4.2 

1.7 

1.5 

3.7 

G Contribution of Pathway to Total 
Receptor HI 

31.4 

68.6 

0.0 
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TABLE 11-22 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS 

SITE 6 - DEFENSE REUTILIZATION AND MARKETING OFFICE 
NSB-NLON, GROTON, CONNECTICUT 

teceptor Chemicals of Concern Total HI per COC for % Contribution of COC to Total 
all Pathways Receptor HI 

short-Tailed Shrew Antimony 1.4E+2 58.8 
Zinc 1.9E+l 8.2 

Lead 1.9E+l 8.1 
Thallium 1.9E+l 8.0 

All others 4.OE + 1 16.9 

Total Receptor HI 2.4E+2 

Pathway Total HI per Pathway % Contribution of Pathway to Total 
Receptor HI 

Soil 1.3E+2 56.5 

Food 1 .OE+2 43.5 -. 
Water O.OE+O 0.0 

Chemicals of Concern Total HI per COC for O/O Contribution of COC to Total 
all Pathways Receptor HI 

led-Tailed Hawk Zinc 1.3E+l 73.7 

Antimony 3.1 E+O 17.5 

Thallium 7.OE-1 3.9 

Cobalt 4.OE-1 2.2 

All others 4.8E-1 2.7 

Total Receptor HI 1.8E+l 

Pathway Total HI per Pathway % Contribution of Pathway to Total 
Receptor HI 

Soil 8.OE +o 44.6 

Food 9.9E +0 55.4 

Water O.OE+O 0.0 
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NOTES: 

1. UNDERGROUND UTILIN LOCATIONS ARE 
APPROXIMATE. 

2. BASE MAP AND UTILITY INFORMATION FROM 
MAPS OF NSB-NLON AND PHASE II RI WORK 
Pu4~. (ATLANTIC, MAY 1993). 

3. POTENTIOMETRIC SURFACE FOR WATER LEVELS 
MEASURED ON AUGUST 23-24, 1994. 

4. MEAN HIGH WATER ELEVATION BASED ON FFS 
BY ATLANTIC. MARCH 1994. 
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NOTES: 
1. UNDERGROUND UTILIN LOCATIONS ARE APPROXIMATE. 

2. BASE MAP AND UTILIM INFORMATION 
FROM MAPS OF NSB-NLON AND PHASE II 
RI WORK PLAN, (ATLANTIC, MAY 1993). 

3. SURFACE SOIL SAMPLES GSSIC-1, 6SSl C-2, 
AND 6SSlC-3 WERE COMPOSITED TO FORM 6SSlC. 

4. SURFACE SOIL SAMPLES 6SS2C-1, 6SS2C-2, 
AND 6SS2C-3 WERE COMPOSITED TO FORM 6SS2C. 
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12.0 TORPEDO SHOPS - SITE 7 

This section provides a site-specific summary of various aspects of the Torpedo Shops site investigation. 

Section 12.1 provides a brief site description. The sampling and analysis program is summarized in 

Section 12.i!. Section 12.3 discusses site physical features. The nature and extent of contamination is 

discussed in Section 12.4. Contaminant fate and transport is summarized in Section 12.5. Section 12.6 

provides the! baseline human health risk assessment, Section 12.7 provides the ecological risk assessment 

and Section 12.8 includes a comparison to state standards. Section 12.9 provides a summary and 

conclusions. 

12.1 SITE DESCRIPTION 
-. 

-. r 

The Torpedo Shops site is located in the northern portion of NSB-NLON on the north side of Triion Avenue. 

Figure 12-1 shows the general site arrangement. The site location is shown on Drawing 1 (Volume Ill). The 

site is bounded on the east and north by 60-foot-high bedrock cliffs. The remainder of the site slopes to 

the southwest. An earthen berm extends along the base of the eastern portion of the exposed rock face. 

Three buildings (325, 450, and 477) exist at the site. Current photographs of the site are included in 

Appendix B.3. 

Building 325 is a torpedo overhaul facility. It was built in 1955 and had an onsite septic system until 1983, 

when all plumbing facilities were connected to sanitary sewers. The original septic leach field for 

Building 325 is located southwest of the building, adjacent to Triton Road. This leach field became clogged 

in 1975 and was abandoned. A new leach field (south leach field) was constructed next to the original leach 

field and was used until sanitary sewers were installed in 1983. 

Atlantic personnel performed a visual inspection of Building 325 on March 20, 1989. According to interviews 

with onsite personnel, a variety of fuels, solvents, and petroleum products have been used in the building. 

Otto Fuel II (which is comprised of propylene glycol dinitrate (76%), 2-nitrodiphenylamine (1.5%), and 

di-n-butyl sebbacate (22.5%) and produces hydrogen cyanide when burned), high-octane alcohol (190 proof 

grain alcohol), and TH-Dimer (jet rocket fuel) were observed in maintenance areas. Solvents including 

mineral spirits, alcohol, and l,l,l-trichloroethane, as well as petroleum products such as motor oil and 

grease were! used in this building. A sink in one area was previously used for film development, and another 

sink was used for the overhaul of alkaline batteries. This plumbing drained into the onsite septic system until 
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1983. A maintenance area has a shallow sump that is covered with a flush-mounted steel grating. The area 

surrounding this sump was previously a washdown/blowdown area for weapons. It is not known where this 

sump drains, although there is a fair probability that it drains into the south leach field. Two underground 

No. 2 fuel oil tanks are located on the south side of this building. A third tank, which was located above 

ground adjacent to the building, was used for temporary storage of No. 2 fuel oil, but based on field 

reconnaissance, had been removed as of March 15, 1995. 

A smaller building attached to the east side of Building 325 was also inspected by Atlantic personnel. It was 

previously used as an assembly shop for torpedoes and was a paint shop at the time of the inspection. A 

storage closet in this building included containers of 1 ,l’,l-trichloroethane and methyl ethyl ketone 

(2-butanone). Drums and cylinders were stored outside on the east side of this building. The vessels were 

labeled as containing propane, isobutane, 2-butanone (MEK), xylot, methylene chloride, propellant, and zinc 

chromate. An addition to the north side of Building 325 was under construction at the time of the Atlantic 

inspection and has since been completed. This building is used as a torpedo shop. -- 

Building 450 is the primary MK-48 torpedo overhaul/assembly facility. It was built in 1974 and was served 

by its own septic system until 1983, when it was connected to sanitary sewers. Only domestic wastewater 

from toilets, lavatories, and showers in Building 450 had been directed to the septic field (north leach field). 

Torpedo overhaul/assembly operations of Building 450 generate fuels, solvents, and petroleum products 

as wastes. An Otto fuel and seawater mixture is drained from the torpedoes, which are then replenished 

with fresh fuel. The IAS report indicated that Building 450 generates approximately 3,000 gallons of Otto 

fuel wastewater per month. This building was constructed with a waste collection system which collected 

waste products from floor drains and discharged to an underground waste tank/sump with a capacity of 

approximately 1,500 gallons. The waste tank was pumped periodically and the contents were disposed off 

site. Otto fuel product was previously stored in a 4,000gallon underground tank south of Building 450. 

Building 477, approximately 65 feet east of Building 450, was formerly used to store Otto fuel in drums. 

Onsite personnel report that solvents including 1 ,l ,I -trichloroethane, trichloroethene, toluene, mineral spirits, 

alcohol, and bulk freon have been used at this facility. Petroleum products including TL-250 motor oil and 

hydraulic fluid have also been used in this building for torpedo maintenance. In the past, only domestic 

waste water from toilets, lavatories, and showers in Building 450 was directed to the septic field (north 

system). 

Atlantic personnel performed a site inspection of Building 450 on March 20, 1989. The former septic leach 

field is located southwest of this building in a flat, elevated area. The hazardous waste sump was no longer 
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in use and, reportedly, was decommissioned in 1987. It was replaced with three 1 ,OOO-gallon above-ground 

tanks located to the south of the building. The floor drains were sealed and replaced with a new system 

for pumping waste products to the new tanks. A 4,000-gallon above-ground Otto fuel storage tank replaced 

the previous tank and is located to the south of the building. No construction is planned for the immediate 

future at Building 450. 

12.2 SITE INVESTIGATIONS 

Section 2.0 included a detailed discussion of the general sampling procedures and analytical methods 

employed during the Phase II RI at NSB-NLON. Sample locations are depicted on Figures 12-2 and 12-3. 

The remainder of this section summarizes the scope of both the Phase I and Phase II Rls as well as the 

Building 325 site characterization. 

12.2.1 Phase I RI - 

=- 

The Phase I RI of this site focused primarily on subsurface soils because the source being investigated at 

that time we!re the subsurface leach fields. The investigation began with a soil gas survey of the area 

surrounding Buildings 450 and 325. These results were used to guide the installation of monitoring wells 

and the collection of soil samples from the well and test borings. 

Three monitoring wells were installed, including an upgradient bedrock well (7MWl) and an overburden well 

(7MW2 and ‘7MW3) in each leach field area. Well 7MWl was installed in bedrock as a result of the shallow 

depth to bedrock in the area. One groundwater sample was collected from each of the monitoring wells. 

A field duplicate was also collected from 7MWl. One surface (from a depth of less than 2 feet) and eight 

subsurface soil samples were collected from the three monitoring well borings and six additional test 

borings. One sediment sample and one surface water sample were also collected west (downstream) of 

the buildings. Sampling locations are shown on Figure 12-2. Table 12-l displays a sample-specific 

summary of the sampling and analysis program for the Phase I RI. 

12.2.2 Phase II RI 

Soil sanipling conducted during the Phase II RI was expanded to cover the entire area surrounding the three 

buildings as well as the area downgradient of the buildings and their associated leach fields. As with the 

Phase I RI, .the Phase II RI began with a soil gas survey. Forty-five soil gas samples were successfully 

collected frolm a gridded area surrounding Buildings 325 and 450. Soil gas sampling locations are shown 
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on Figure 12-3. Note that sampling was attempted at three additional locations (Tl2, T31, and T42), but 

could not be completed due to the possibility of underground utility lines at locations T31 and T42, and the 

presence of water at location T12. All samples were field-screened for acetone, benzene, freon 113, m- and 

p-xylenes (which co-elute and, therefore, cannot be reported individually), o-xylenes, toluene, 

tetrachloroethene, and trichloroethene. Soil sampling locations were then selected to collect confirmatory 

samples for the soil gas survey and to expand on the Phase I RI. Nineteen soil samples and two duplicates 

were obtained during the Phase II RI; six surface soil samples (from depths of less than 2 feet) and 13 

subsurface soil samples (from depths of greater than 2 feet) were collected from eight monitoring wells and 

nine test borings. Note that samples collected from depth intervals which began in the 0- to 2-foot range 

(e.g., 0 to 3 feet or 1 to 3 feet) are considered surface soils. 

Eight shallow overburden monitoring wells and three bedrock wells were installed during the Phase II RI. 

Each of the new wells and three previously installed wells were sampled during two rounds of sampling. 

Fifteen samples (including one field duplicate sample) were collected during each sampling round. 

A downstream surface water sample (7SWl) and two sediment samples (7SD2 and 7SD3) were collected 

during the Phase II RI. 7SD2 was the most upstream sediment sample, followed by 7SD3. 

Sample locations are shown on Figure 12-2. Soil gas sampling points are shown on Figure 12-3. Table 12-2 

provides a sample-specific summary of the sampling and analysis program for the Phase II RI. 

12.2.3 Site Characterization 

Six subsurface soil samples (from depths of greater than 2 feet) and five surface soil samples (from depths 

of less than 2 feet) plus one field duplicate were collected by Hallibutton NUS in November 1994, from seven 

, borings within the Torpedo Shops as part of a Site Characterization conducted in November 1994, which 

investigated the two No. 2 fuel oil underground storage tanks (USTs) located on the south side of Building 

325. Four monitoring wells were installed and sampled. A field duplicate sample was also collected from 

one of the four wells. Based on the analytical data from these samples, soils in the area of MW2 were 

excavated. Two additional subsurface soil samples, B325SS and B325SW, were then collected to confirm 

that contaminated soils had been adequately removed. Sample locations are shown on Figure 12-2. 

Table 12-3 provides a sample-specific summary of the sampling and analysis program for the site 

characterization. 
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12.3 PHYSICAL CHARACTERISTICS 

This section presents a summary of site physical characteristics for the Torpedo Shops based on information 

generated during the Phase I and Phase II Rls. Topography and surface features, surface water, soils, 

geology, and hydrogeology are discussed in the subsections that follow. 

12.3.1 -Topography and Surface Features 

Figure 12-I shows the topography and surface features of the Torpedo Shops. The Torpedo Shops site is 

surrounded on the north and east by an exposed bedrock cliff. The steep bedrock cliff is the result of 

quarry activity along the northern bedrock high. The ground surface slopes gently to the southwest. There 

is an earthen berm along the eastern boundary of the site. 

Three buildings are located within the fenced area that encompasses the Torpedo Shops. -Buildings 450 and 

477 are located at an approximate ground elevation of 60 feet msl. Building 325 is located at a slightly lower 

ground elevation of approximately 50 feet msl. According to the Phase I RI report (Atlantic, 1992), an 

addition wa.s constructed on the north side of Building 325. There are drainage swales on the south side 

of Buildings 325 and 450. On the south side of Building 450, there are three l,OOO-gallon above-ground 

waste storage tanks and one 4,000-gallon above-ground Otto fuel storage tank. 

12.3.2 Surface Water Features 

Surface runoff from the Torpedo Shops flows southwest to drainage swales and storm sewers located on 

the south siide of Buildings 325 and 450. Runoff contained by the berm, as well as the storm sewer system, 

drains through culverts under Triton Avenue into the Area A Downstream Watercourses and eventually into 

the Thames River. 

12.3.3 Soil Characteristics 

The SCS S’oils Map (SCS, 1963) classifies the soil at the Torpedo Shops as Udorthents-Urban land. This 

soil type is defined as excessively drained to moderately drained soils that have been disturbed by cutting 

and filling. The area within and outside the Torpedo Shops has a history of quarrying and filling activii. 

Native soils have been replaced by fill. 
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12.3.4 Geologv 

The geology of the Torpedo Shops consists of a southwest-thickening wedge of overburden materials 

overlying metamorphic bedrock. Bedrock surface topography is depicted on Drawing 4 (Volume Ill). 

General geologic conditions are shown on cross-sections D-D’ and F-F’ on Drawings 19 and 20, respectively 

(Volume II). The surficial deposits underlying the Torpedo Shops site consists of fill material that varies in 

thickness from 2 to 10 feet. The fill consists primarily of sand and gravel. The fill either lies directly on 

bedrock (in the northeast portion of the site) or is underlain by up to 30 feet of silty sand (along the 

southwest edge of the site). The Torpedo Shops area has a history of quarrying and filling, thus, the silty 

sand is natural alluvium. 

The Torpedo Shops area is bounded to the north and east by a steep bedrock escarpment. In the northeast 

portion of the site, the bedrock surface is relatively flat and has a mild slope toward the southwest. The 

bedrock surface in this area has been altered by quarry activity. Overburden thickness istypically less than 

6 feet in this area (7TB8, 7TB9, 7TB10, 7TB12, TTB13, 7MW7S, and 7MW2D). Southwest of 7MW7S and 

7MW2D, and southeast of 7TB10, the bedrock slopes to the west and southwest more steeply from 

elevations of 40 to 45 feet msl to elevations of 15 to 20 feet msl. The overburden thickness increases to 

30 to 40 feet in this area (7TB15, 7MW3D). 

The bedrock at the Torpedo Shops has been identified as the Mamacoke Formation. The bedrock surface 

between 7MWl D and 7MW7S slopes at a grade of approximately 2 percent. The bedrock surface between 

7MW7S and 7MW3D slopes at a steeper grade of approximately 14 percent. 

12.3.5 Hvdrogeology 

Groundwater was encountered in both the overburden and bedrock underlying the Torpedo Shops. Depths 

to groundwater average less than 10 feet across the site. Within the overburden, the water table was 

generally encountered near the fill/alluvium interface, where both units were present. Figure 12-4 shows 

the overburden groundwater flow pattern across the Torpedo Shops. The general direction of shallow 

groundwater flow is to the west-southwest toward the Area A Downstream Watercourses (cross-sections 

D-D’ and F-F’). Groundwater flow directions in the shallow bedrock, based on data from wells 7MWlD, 

7MW2D, 7MW4S, 7MW5D, and 7MW7S which are screened in the bedrock, are to the west and southwest 

(Figure 12-5). In the overburden, the hydraulic gradient across the site is approximately 0.015. Wiihin the 

bedrock, the flow gradient appears to be slightly higher, at 0.02. 
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I Downward vertical gradients were consistently observed at the Torpedo Shops. Well clusters 7MW2S/2D 

(alluvium/bedrock), 7MW3S/3D (combined fill and alluvium/deep alluvium), and 7MW5S/5D (combined 

overburden and bedrock/deeper bedrock) all had downward vertical gradients, indicating that the Torpedo 

Shops area is a local recharge area for groundwater. 

During the Phase I RI, a slug test was performed at the 7MW2S well. The estimated hydraulic conductivity 

based on th,is slug test was 10.7 feet/day (3.8E-3 cm/set). Assuming a hydraulic gradient of 0.015 and a 

porosity is 6.30, the estimated groundwater seepage velocity in the alluvium at the site is 0.5 feet/day. The 

value of hydraulic conductivity is slightly higher than most values estimated for the alluvium at other sites 

investigated during the Phase II RI, therefore, the seepage velocity may be somewhat overestimated. 

12.3.6 JEcoloaical Habitat 

The Torpedo Shops are relatively welldeveloped and much of the area is paved with asphalt. Buildings and 

maintained lawn cover the unpaved areas. The Torpedo Shops are bounded to the north and east by 

bedrock cliffs and the entire area is fenced. Consequently, the Torpedo Shops provide poor habitat for 

wildlife. The nearest potential ecological habitats are the Area A Downstream Watercourses (see Section 

9.3.6), which are located south of the Torpedo Shops on the opposite side of Triton Avenue and a wooded 

area, southwest of this location. 

12.4 NATURE AND EXTENT OF CONTAMINATION 

This section1 contains a summary of the nature and extent of contamination observed in samples collected 

from the Torpedo Shops site. Both the Phase I and Phase II RI samples are discussed, as well as samples 

collected during the Site Characterization, with one exception; results from the analysis of the surface soil 

sample from boring B325-MW02 are not included in the discussion of nature and extent of contamination 

since the soil in this area was excavated during the Site Characterization. The complete chemical and 

physical data base for all samples is contained in Appendix D.8. 

12.4.1 ;soJl 

As noted in Section 12.2.1, the Phase I RI of this site began with a soil gas survey in the area surrounding 

Buildings 4!jO and 325. Targeted volatile compounds were detected in only six of the 45 soil gas samples. 

These inclujde the following: 
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Sample 
Location 

Tl 

T2 

Analvte 

acetone 

acetone 

Result 
IPDm) 

2940 

550 

T2 freon 

T3 acetone 

T6 freon 

T14 acetone 

T18 acetone 

3.3 

1.9 J 

2.2 

1.4 J 

1 J 

These six samples were all collected in the northern half of the site, in the areas surrounding Buildings 450 

and 477. Samples Tl and T2, which contained relatively high concentrations of acetone, as well as sample 

T3, were collected along the northern side of Building 450. 

Soil samples from the Torpedo Shops were collected for chemical analyses from three specific areas (shown 

in Figure 12-2). These include: 1) the area surrounding Building 450 and its associated (north) leach field; 

2) the area surrounding Building 325 and its associated (south) leach field; and 3) the area downgradient 

of the buildings and leach fields. Positive analytical results for all soil samples collected from the Torpedo 

Shops are provided in Table 12-4. Table 12-5 presents TCLP results. Analytical results are summarized by 

area in Tables 12-6 and 12-7. 

Acetone, methylene chloride, toluene, and total xylenes were detected in from one to seven of the soil 

samples collected from the area of Building 450. With the exception of acetone (27 pg/kg) in surface 

sample TTB13, all volatile concentrations were less than 15 pg/kg. These same volatiles plus 1 ,l- 

dichloroethene, 2-butanone, benzene, carbon disulfide, and tetrachloroethene were infrequently detected 

in the soil samples from the area of Building 325. While acetone and 2-butanone were detected in 

subsurface soils at concentrations ranging from 32 pug/kg to 170 pg/kg in the area of Building 325, the 

remaining volatiles were all at concentrations of 11 pg/kg or less. Methylene chloride (60 pg/kg to 420 

pg/kg) and tetrachloroethene (3 fig/kg to 18 pg/kg) were each detected in four of five of the samples 

collected from the downgradient soils. 

Several semivolatiles, primarily PAHs, were detected in the soil samples in the area of Building 450. With 

the exception of 2-methylnaphthalene, maximum concentrations of all PAHs in the surface soils in this area 

(C,, = 610 pg/kg, benzo(b)fluoranthene) were found in sample 7MWlD, located upgradient of the 

buildings but near the drum storage area (Building 477). Diethyl phthalate was detected at a concentration w 
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of 14,000 pig/kg in the surface soil sample from boring 7MW7S. A greater number of semivolatiles were 

detected in the subsurface soils; concentrations were also generally slightly higher in the subsurface soils, 

suggesting contaminant migration. The maximum concentrations of all PAHs (with the exception of 

acenaphthene) in subsurface soils (C,, = 980 pg/kg, benzo(b)fluoranthene) werefound in sample 7TB12, 

collected near the location of the Otto fuel and hazardous waste USTs. Figure 12-6 provides a graphic 

presentation of concentrations of total petroleum hydrocarbons (TPH), carcinogenic and noncarcinogenic 

PAHs (CPAH and NPAH, respectively) detected in surface and subsurface soil samples. Benzoic acid, 4- 

methyiphend, dibenzofuran, carbazole, and phthalates were also detected in soil samples from this area. 

Although PAHs were also the primary semivolatile contaminants detected in the area of Building 325, they 

were detect:ed more frequently and at much higher concentrations in the surface soil samples than in 

subsurface Isoil samples in this area. This suggests the possibility of a recent spill and/or little contaminant 

migration from surface to subsurface soils. Surface soil samples collected from 7MW4S (1 to 3 feet) and 

7TBlO (1 to 3 feet) both contained several PAHs, with most concentrations ranging from 1,100 pg/kg to 

4,200 lug/kg. Benzoic acid, carbazole, dibenzofuran, and di-n-butylphthalate were also detected in the 

surface soils. Subsurface soils in this area contained only eight PAHs with maximum concentrations ranging 

from 24 pg/‘kg to 190 pg/kg. Most of these were each detected in only one sample, which was often from 

boring 7TB3 (in the south leach field). 

The subsurface sample collected from 7MW8S (4 to 8 feet), collected along Triion Road in the downgradient 

area, contained several PAHs with concentrations ranging from 48 pg/kg (indeno(l,2,3-cd)pyrene) to 1,800 

pg/kg (phenanthrene). No other semivolatiles were detected in any of the remaining four downgradient soil 

samples. 

4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and endosulfan sulfate (with concentrations ranging from 5.4 pg/kg to 

35 pg/kg) were detected in surface sample 7MW7S, collected between the two drainage swales in the 

south-central portion of the Building 450 area. 4,4’-DDD was also detected at 6.1 pg/kg in the sample from 

7TB13 (1.5 to 3.5 feet). 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and endrin aldehyde were detected at generally lower 

concentrations in from two to three subsurface soils from this area. Aroclor-1254 was detected at 

660 pg/kg in the 2- to 4-foot subsurface soil sample from 7MW2 (located in the north leach field), which was 

collected during the Phase I RI. 
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Endrin ketone, 4,4’-DDT heptachlor, and methoxychlor were detected at concentrations ranging from 

4.7 pg/kg to 32 pg/kg in the surface soil sample from 7MW4S, located near the southeast end of Building 

325. Endosulfan sulfate (13 pg/kg) was detected in the surface sample from 7TBlO. 4,4’-DDE (210 pg/kg 

in 7TB3, in the south leach field) was the only pesticide detected in subsurface soil samples from the 

Building 325 area. 

A subsurface sample from 7MW8S (4 to 8 feet) was the only sample from the downgradient area analyzed 

for pesticides/PCBs; no pesticides/PCBs were detected in this sample. 

Maximum concentrations of most metals detected in the surface soil samples from the Building 450 area 

were detected in sample 7MWlD, collected upgradient of the buildings and near the drum storage area 

(Building 477). Maximum concentrations of several metals detected in the subsurface soils from this area 

were found in sample TTB7, collected along the bedrock cliff west of Building 450. The concentrations of 

metals in surface and subsurface samples were fairly similar. Maximum concentrations of almost all 

detected metals in surface and subsurface soils in this area were above NSB-NLON background levels. 

Arsenic, barium, and selenium were detected in the TCLP analytical results of Building 450 samples. All 

TCLP metals concentrations were below Federal Toxicity Characteristic regulatory levels and Connecticut 

remediation standards for pollutant mobility, as seen in Table 12-5. 
e 

The maximum concentrations of all detected metals in the two surface soil samples collected in the Building 

325 area were found in boring 7MW4S (at the southeast end of Building 325), while the maximum 

concentrations for most metals in subsurface soils in this area were found in boring 7MW6S (west of Building 

325). Maximum concentrations were generally higher in subsurface samples than in surface samples; and 

in turn, maximum concentrations of most metals in subsurface soils exceeded NSB-NLON background, while 

maximum concentrations of fewer metals in surface soils (including barium, cadmium, calcium, magnesium, 

manganese, nickel, potassium, sodium, and zinc) exceeded background. Arsenic, barium, cadmium, and 

selenium were detected in from one to five of the five Building 325 TCLP analytical results. Barium was 

detected most frequently. Concentrations of all metals detected in TCLP leachates were below Federal 

Toxicity Characteristic regulatory levels and state pollutant mobility standards. 

The maximum concentrations of metals in the downgradient area were spread among all five samples. 

Fewer metals were detected in this area, and concentrations were generally lower than concentrations 

detected in the other two Torpedo Shop areas. Maximum concentrations of antimony, arsenic, calcium, iron, 

magnesium, manganese, mercury, nickel, sodium, and zinc exceeded NSB-NLON background. Although 

barium was detected in the TCLP extract of 7MW8S the corresponding concentration was below both the 
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Federal Toxicity Characteristic regulatory level and the Connecticut remediation standards for pollutant 

mobility. 

TPH was detected in the surface soil sample from boring 7TB13 (1.5 to 3.5 feet) and the subsurface soil 

sample from boring 7TB12 (2 to 4 feet) at concentrations of 238 mg/kg and 160 mg/kg, respectively. 

Boring 7TBl2 is located on the south side of Building 450 near the Otto fuel and hazardous waste ASTs, 

while boring 7TB13 is located near the southeast corner of Building 450. 

In the area d Building 325, TPH was detected in surface soils at concentrations ranging from-28 mg/kg to 

367 mg/kg, and in subsurface soils at concentrations ranging from 28.9 mg/kg to 386 mg/kg. The highest 

TPH concentrations were detected in the surface soil sample from boring B325-SB06 and the subsurface 

soil sample,from boring B325-MW03, both located south of Building 325 in the area immediately surrounding 

UST R02 (as shown in Figure 12-2). 

-. 

TPH was detected in the subsurface soil sample from boring 7MW8S (4 to 8 feet), located along Triton Road 

in the downstream area, at a concentration of 898 mg/kg. TPH was not detected in any of the remaining 

four subsurface soil samples collected in the downstream area. 

12.4.2 (Groundwater 

Analytical results for all groundwater samples collected in the Torpedo Shops site are presented in 

Table 12-8. Analytical results for the Phase I RI are summarized in Table 12-9. Analytical results for the 

Phase II RI (Rounds 1 and 2) are summarized in Tables 12-10 and 12-11, respectively. 

The Phase II RI analytical results indicate that there were low concentrations of volatile organic chemicals 

in samples ,from the shallow wells in the two leach fields and that the deep well, located upgradient of the 

buildings, contained no organic compounds and lower concentrations of most metals. The sample collected 

from well 7MW2S in the north septic system contained 1,l dichloroethane (2 pg/L) and several metals. The 

sample collected from the south septic system well 7MW3S contained 1,ldichloroethene (1 pg/L), 

1 ,l ,l -trichloroethane (42 pg/L), and 1 ,l dichloroethane (30 pg/L). No other organic compounds were 

detected in this well. Concentrations of all metals except aluminum, iron, lead, and potassium were higher 

in this sample than in well 7MW2S. Notable metals results include antimony (108 pg/L) in well 7MW3S, 

manganese (879 pg/L and 960 pg/L) in wells 7MW2S and 7MW3S, respectively, and silver (38.9 pg/L) in 

well 7MW3S. 
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1 ,l ,l -Trichloroethane, 1 ,l dichloroethane, and 1 ,l dichloroethene were again detected in samples from well 

7MW3S during both rounds of the Phase II RI. Two other halogenated aiiphatics and carbon disulfide were 

also detected in the Round 2 Phase II RI sample from this well. Concentrations of volatiles in the Phase II 

RI samples from well 7MW3S ranged from 1 pg/L to 7.5 pg/L. Detections of volatile organics in other 

shallow wells during Round 1 included 2-butanone (10 pg/L) and methylene chloride (4 pg/L) in 7GW8S. 

Detections in other shallow wells during Round 2 of the Phase II RI included 21 pg/L of 

4-methyl-2-pentanone in well 7MW4S, 2 pg/L of 1 ,l dichloroethane and 1 ,l ,l -trichloroethane in well 7MW6S, 

and 2 pg/L of carbon disuifide in one of a duplicate pair of samples collected from well 7MW9S. l,l,l- 

Trichloroethane (2 pg/L in sample 7GW3D) was the only volatile compound detected in deep well samples 

during Round 1 of Phase II. This compound, as well as 1 ,ldichloroethane, 1 ,ldichloroethene, and 

chlorobenzene, were detected in the Round 2 Phase II RI sample from 7MW3D at concentrations ranging 

from 2 pg/L to 12 pg/L. Methylene chloride and 1 ,l ,l -trichloroethane were the only other voiatiles detected 

in deep wells, at concentrations ranging from 1 to 2 pg/L. Overall, there does not-appear to be an 

extensive amount of volatile organic contamination in groundwater at this site. The presence of volatile 

organics is mostly confined to the shallow well in the south septic leach field and the deep well located 

approximately 100 feet west of the south septic leach field. 

_ 
4 

While no semivolatile organic compounds were detected in the three Phase I RI wells, several phthalate 

esters, monocyclic aromatics, PAHs, dibenzofuran, and phenol were detected infrequently and at low 

concentrations during the Phase II RI. Di-n-butylphthalate was detected in three wells at a maximum 

concentration of 2 pg/L during Round 1. Benzoic acid was detected in five wells at a maximum 

concentration of 2 pg/L, during Round 2. Other semivolatile organic compounds were detected sporadically 

(i.e., in only one or two wells). During both Phase II RI sampling rounds, the largest number and generally 

the greatest concentrations of semivolatiles in the shallow wells were found in the samples from well 7MW8S, 

located approximately 200 feet west of the north leach field along Triion Road. The Round 1 Phase II RI 

sample from deep well 7MW3D contained benzoic acid, diethyl phthalate, and phenol at concentrations of 

2 pg/L or less; the Round 2 Phase II RI sample from this well contained only benzoic acid (0.6 pg/L). With 

the exception of phenol and benzoic acid (which were both detected at concentrations less than 1 pg/L in 

the Round 1 Phase II RI sample collected from well 7MW5D), no other semivolatiles were detected in deep 

well samples. 

All 14 monitoring wells were also sampled and analyzed for total and dissolved TAL metals. Metals were 

generally detected at greater frequency and at higher concentrations in the unfiltered samples than in the 
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filtered samples. These results indicate that suspended sediment was prevalent in these samples, and that 

the metals (observed are not likely to be mobile in the groundwater system. It should be noted that the 

highest overall concentrations of most metals (including aluminum, barium, beryllium, cadmium, calcium, 

chromium, cobalt, copper, lead, magnesium, manganese, mercury, nickel, potassium, silver, vanadium, and 

zinc) were found in the samples from well 7MW5D, which is located off the southwest corner of Building 450. 

These results indicate that Building 450 is a potential source of metals contamination, although the soil 

analytical results did not confirm this. The only soil sample collected from this area was from boring 7MW5S 

at a depth of 10 to 11 feet, and it did not contain the maximum concentrations of metals. Well 7MW5D is 

screened at a depth of 32 to 42 feet. It is possible that the metals concentrations observed in this sample 

are related to the local bedrock chemistry. 

Groundwater samples collected during the Phase I RI were not analyzed for TPH. During Round 1 of the 

Phase II RI, TPH was detected at a concentration of 1,200 pg/L in the sample from shallow well 7MW8S, 

collected along Triton road downstream of the three buildings. TPH (700 pg/L) was also detected in the 

sample from well 7MW8S during Round 2 of the Phase II RI. 

12.4.3 ;Surface Water 

Positive analytical results for surface water are provided in Table 12-12. Di-n-butylphthalate, (0.6 pg/L in 

the Phase II RI sample) was the only organic compound detected in the two surface water samples. 

Concentrations of all metals except magnesium and sodium decreased from the Phase I RI to the Phase II 

RI. Notable detections include barium (30.5 pg/L - Phase I RI; 18.7 pg/L - Phase II RI), lead (4.4 pg/L - 

Phase I RI), and manganese (32.1 pg/L - Phase I; 10.5 pg/L - Phase II RI). 

12.4.4 jSediment 

Positive analytical results for sediment samples are provided in Table 12-13. The analytical results are 

summarizecl in Table 12-14. Methylene chloride, 4,4’-DDD, and 4,4’-DDE (which were detected at 

concentrations of 18 pg/kg, 93 pg/kg, and 12 pg/kg in upstream sediment sample 7SD2) were the only 

volatile organics and pesticides detected in the three sediment samples. Several PAHs, ranging in 

concentration from 31 pg/kg to 240 pg/kg, and benzoic acid were also detected in from one to three of 

the sediment samples. The maximum concentrations of all semivolatiles, except benzo(b)fluoranthene (130 

pg/kg in midstream sample 7SD3) and phenanthrene (140 pg/kg in downstream sample 7SDl), were also 

found in upstream sample 7SD2. Although the midstream sample contained a greater number of 
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semivolatiles than the downstream sample, concentrations of sem’wolatiles that were detected in both the 

downstream and midstream samples were higher in the downstream sample. 

The concentrations of many metals were highest in the two downstream samples. This was true for several 

of the potentially toxic metals such as arsenic, cadmium, chromium, lead, nickel and selenium. Several 

other metals (antimony, copper, manganese, mercury, vanadium, and zinc) were found at the highest 

concentrations in the most upstream sample. No overall pattern of sediment contamination could be 

discerned based on these data. 

12.5 CONTAMINANT FATE AND TRANSPORT 

The analytical results for soil, groundwater, and sediment samples collected at the Torpedo Shops (Site 7) 

are not indicative of significant offsite transport of contaminants. Although there was a direct subsurface 

discharge (i.e., the septic systems), the samples collected in the vicinity of these sources-appear to contain 

little contamination (the soil contained a few ketones at concentrations ranging from 32 to 170 pg/kg and 

halogenated aliphatics at concentrations ranging from 3 to 420 pg/kg). Halogenated aliphatics 

(1 ,l,l-trichloroethane and 1,ldichioroethane) were also detected in a shallow well installed in the south 

septic system. While the soil data do not clearly indicate a source of volatile organic chemicals, these 

compounds were detected in the groundwater, although at low concentrations. 

A number of PAHs were detected in the soil samples, especially subsurface samples collected from relatively 

shallow depths (e.g., 1 to 4 feet). A sample collected from an upgradient well boring at the same depth 

contained similar concentrations to a sample collected from the septic systems. These results may be 

indicative of either past practices at the Torpedo Shops or may possibly be related to fill material emplaced 

during site construction. PAHs are not typically soluble, and are most likely to be retained by soil particles 

and migrate during erosional events (wind or water). 

12.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section contains the results of the baseline human health risk assessment for the Torpedo Shops. 

Section 12.6.1 addresses the selection of Chemicals of Concern (COCs) for the risk assessment, and 

Section 12.6.2 presents a summary of the identified potential receptors and the routes by which they are 

most likely to be exposed. The numerical results of the risk assessment are presented in Section 12.6.3. 
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12.6.1 -Data Evaluation 

COCs in site media were selected using the risk-based COC screening values described in Section 3.3.3. 

All data collected during Phase I and II Rls and all additional investigations were used to identify COCs, with 

the exception of soil data obtained from the Phase I RI soil gas survey. Appendix F.11 contains the COC 

summary screening tables for the Torpedo Shops. 

The list of COCs for soil includes the following chemicals: 

0 PAHs(benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene,andindeno(l,2,3-cd)pyrene). 

0 Aroclor-1254. 

0 Metals (antimony, arsenic, beryllium, cadmium, chromium, manganese, thallium, and vanadium). 

0 ‘I-PH 

-. 

Aroclor-1254, chromium, thallium, and vanadium were retained for the “all soil” (soil from depths of 0 to 10 

feet) category only. TPH was also identified as a parameter of concern for “all soil” because the maximum 

detection, 8i98 mg/kg, exceeded the 500 mg/kg Connecticut remediation standard for direct exposure. 

As presented in the site-specific COC summary screening tables (in Appendix F.ll), maximum soil 

detections were also compared to USEPA SSLs for migration to groundwater. Maximums for several 

chemicals @ethylene chloride, benzo(a)anthracene, carbazole, chrysene, barium, chromium, nickel, and 

thallium) were detected in the site soil samples at concentrations in excess of the SSLs, indicating the 

potential for these chemicals to migrate to groundwater and potentially impact water quality. 

For groundwater, data from shallow and deep wells were used to identify COCs for this medium. The 

following chemicals were retained: 

0 Chloroform 

0 ‘I ,CDichlorobenzene 

l 13is(2-ethylhexyhphthalate 

l Metals (antimony, arsenic, barium, beryllium, cadmium, chromium, lead, manganese, mercury, 

nickel, selenium, silver, thallium, and vanadium) 

Of these chemicals, maximum detections of bis(2-ethylhexyl)phthalate, antimony, arsenic, chromium, lead, 

mercury and thallium exceeded primary MCLs. TPH is also considered to be a parameter of concern for 
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groundwater since the maximum TPH detection (1200 pg/L) exceeded the 500 pg/L CTDEP groundwater 

protection criteria. 

No COCs were identified for site surface water. All chemicals were detected at concentrations less than risk- 

based COC screening values, indicating that potential exposure would result in minimal risks. None of the 

reported organic or inorganic concentrations exceeded AWQC. 

A limited number of compounds that were detected in the sediment samples exceeded the risk-based 

residential soil COC screening values. These compounds were selected as COCs for sediment exposure: 

l Benzo(a)pyrene 

0 Metals (antimony, arsenic, and beryllium) 

Several organic compounds (acenaphthylene, benzo(g,h,i)peryfene, 2-methylnaphthalene, phenanthrene, 

endosulfan sulfate, endrin aldehyde, endrin ketone, and TPH) and inorganic essential human nutrients 

(calcium, magnesium, potassium, and sodium) were detected in the site soil samples, but could not be 

addressed in the quantitative risk assessment because of the absence of published toxicity criieria. In 

addition, USEPA Region I does not advocate a quantitative evaluation of exposure to aluminum, copper, and 

iron because the only available toxicity criieria for these chemicals are provisional reference doses based 

on allowable intakes rather than adverse effect levels. Exposure to these chemicals is discussed in the 

general uncertainty section of the baseline human health risk assessment. 

UCLs determinations were made for the “all soil” (soil from depths of 0 to 10 feet) COC category. In general, 

these concentrations were used as exposure concentrations. However, in general, if the distribution of a 

data set was determined to be undefined, average and maximum detections were used. Exposure 

concentrations for groundwater and sediment were also defined as the average and maximum detections 

because of the limited number of samples collected for these media. A summary of the COCs and exposure 

concentrations for each media is provided in Table 12-15. 

12.6.2 Exposure Assessment 

This section presents a summary of the persons potentially exposed to site media at the Torpedo Shops. 

Three potential receptor groups: full-time employees, construction workers, and future residents, were 

considered. The routes by which these receptors may be exposed is summarized in this section. The 

details on the specific exposure assumptions for all exposure scenarios were presented in Section 3.3.3. 
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The most likely receptors at this site are full-time employees or military personnel assigned to Buildings 450 

or 325. These persons could be exposed to surface soil via direct contact (incidental ingestion and dermal 

contact). They are assumed to be exposed 150 days/year for 6 years (CTE) or 25 years (RME). 

A construction scenario was also evaluated at this site. The length of the construction project is assumed 

to be 1 year. This receptor is expected to experience exposure to “all soil” (soil from depths of 0 to 10 feet) 

for 80 days/year under the CTE and 120 days/year for the RME. Dermal contact with groundwater is also 

evaluated. 

Although the site is secure, and recreational users and trespassers are not considered to be likely receptors, 

a future residential exposure scenario was considered. This scenario is dependent upon base closure, which 

is highly unlikely because of the critical nature of the facility with respect to support of the submarine fleet 

and national defense. Future potential residents are assumed to be exposed to “all soil” (soil from depths 

of 0 to 10 feet) (via incidental ingestion and dermal contact), as well as groundwater, which could 

conceivably be used for domestic purposes. Direct ingestion, dermal contact while showering/bathing, and 

inhalation of volatiles while showering/bathing are evaluated. Exposures to soil could occur 150 days/year, 

while exposures to groundwater is assumed to occur on a daily basis (234 day/year for the CTE and 350 

days/year under the RME). 

All potential receptors could also be exposed to soil chemicals via inhalation of fugitive dust and volatile 

emissions. This exposure pathway is evaluated qualitatively by a comparison of maximum soil 

concentrations to USEPA SSLs for the inhalation pathway, as summarized in the site-specific COC summary 

screening tables in Appendix F.11. Maximum concentrations for all soil chemicals were below the Inhalation 

SSLs, which indicates that the inhalation pathway is not a significant route of exposure. 

Exposure to sediment at the site was not quantitatively evaluated as this exposure is presumed to be of a 

lesser magnitude for the identified potential receptors than direct contact with soil. Full-time employees, 

construction workers, and future residents’are more likely to contact soil at a greater frequency and duration 

than anticipated exposure to sediment. Only a few COCs were selected for sediment. As seen in Table 12- 

15, similar exposure concentrations for COCs are observed for soil and sediment. Consequently, exposure 

to site media is considered to be adequately addressed by the quantitative evaluation of direct contact with 

soil. 
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12.63 Risk Characterization 

The quantitative risk assessment for the Torpedo Shops site is summarized in this section. Total 

noncarcinogenic and carcinogenic risks for each exposure route, as well as the cumulative risks for each 

receptor, are presented in Table 12-16 for the RME and CTE scenarios. Sample calculations are provided 

in Appendix F.3. Chemical-specific risks for the site are contained in Appendix F.11. 

12.6.3.1 Noncarcinogenic Risks 

Cumulative Hazard Indices (HIS) were less than unity for the full-time employee under both exposure 

scenarios (CTE and RME) and for the construction worker for the CTE. Toxic effects could occur for the 

future resident (adult/child) under both exposure scenarios and for the construction worker under RME 

conditions. Associated cumulative HIS for these receptors exceeded unity. Elevated noncarcinogenic risks 

for the RME construction worker and the CTE future resident are primarily attributed to contact with 

manganese in groundwater. For future residents under the RME, chemical-specific HIS for 

bis(2-ethylhexyi)phthalate, antimony, arsenic, manganese, and thallium exceeded unity for total groundwater 

exposure. Exposures to soil are not considered to be significant for all receptors. The inhalation of volatiles 

while showering or bathing is also not considered to be a significant exposure for the future residents. 

12.6.3.2 Carcinogenic Risks 

Cumulative incremental cancer risks were below 1 E-6 for the full-time employee and the construction worker 

under exposure conditions defining the CTE. Cumulative incremental cancer risks for the RME full-time 

employee, the RME construction worker, and the CTE future resident were within the USEPA’s target risk 

range, 1 E-4 to 1 E-6. The only carcinogenic risk which exceeded 1 E-4 was calculated for the future resident 

under the RME (1.3E-3). Elevated risks for this receptor are primarlly a result of exposure to bis(2- 

ethylhexyl)phthalate and arsenic in groundwater. Exposures via direct ingestion and dermal contact with 

groundwater are significant; associated chemical-specific incremental cancer risks for these exposure routes 

exceed 1 E-4 for these chemicals, as seen in Appendix F.11. Incremental cancer risks associated with 

incidental ingestion of soil, dermal contact with soil, and the inhalation of volatiles in groundwater alone 

exceed 1 E-6. Significant contributors to the risks for these exposure pathways include PAHs and PCBs for 

soil and 1,4-dichlorobenzene and bis(2-ethylhexyl)phthalate for the inhalation pathway. 
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12.6.3.3 Exposure to Lead 

Lead was identified as a potential COC for groundwater at the site. The maximum detected concentration 

of this chemical in a single site groundwater sample (84.1 pg/L) exceeded the Federal Action Level of 

15 pg/L. Exposure to lead was addressed using the USEPA IEUBK Model, as discussed in Section 3.3.3; 

support documentation for the site-specific analysis is provided in Appendix F.11. Exposure concentrations 

for groundwater, which were presented in Table 12-15, were used, as well as default parameters (for soil, 

dust maternal contribution, etc.), to estimate blood lead levels for children in a residential setting. Estimated 

geometric mean blood lead levels for exposure to lead in are 3.9 ,ug/dL for the CTE and 6.9 pg/dL for the 

RME. No adverse effects are anticipated for a child in a residential setting under both exposure scenarios 

since these values are less than the established level of “concern”, 10 pg/dL. 

12.6.3.4 Uncertainties 

-._ 

A detailed discussion of uncertainties associated with the various aspects of risk assessment, in general, was 

provided in Section 3.3.5. Site-specific uncertainties for the Torpedo Shops risk evaluation are presented 

below. 

Some inorganic chemicals detected in site soil samples may be attributable to naturally occurring 

background levels. Background levels for metals in soil at NSB-NLON, developed by Atlantic Environmental 

Services, Inc., were presented in Table l-2. Reported concentrations of aluminum, arsenic, beryllium, 

chromium, #cobalt, and lead in the site soils were below the background levels. Since exposure to soil was 

not found to result in significant human health risks, the inclusion of data for these chemicals does not 

impact the results of the risk assessment. 

For this risk assessment, construction workers were assumed to come in contact with shallow and deep 

groundwater during excavation activities. The resulting estimated risks for this exposure route are 

overestimated to a certain degree since this receptor is more likely to be exposed to shallow groundwater. 

Several chemicals (phenol, diethylphthalate, beryllium, chromium, mercury, nickel, and selenium) were 

detected in the groundwater samples from deep wells only. However, since the calculated noncarcinogenic 

and carcinogenic risks for the construction worker are not attributed to these chemicals, the inclusion of 

shallow and deep groundwater data in the evaluation is not expected to impact potential risks to a notable 

degree. 

D-01-95-10 12-19 CT0 129 



Revision 1 
March 1997 

Some degree of uncertainty is associated with the use of validated data only in the baseline human health 

risk assessment. TPH data for soil are available for two additional locations at the site (B325SS and 

B325SW; 2 to 3 feet). TPH results for these samples (92.4 mg/kg and 157 mg/kg) are similar to the TPH 

results in the soil samples subject to data validation. Although the unvalidated TPH data were not used in 

the risk assessment, potential human health risks associated with the entire sfte are expected to be 

adequately addressed by the use of the validated data for 10 soil samples at the site. 

12.7 ECOLOGICAL RISK ASSESSMENT 

This section contains a site-specific ecological risk assessment for the Torpedo Shops. Both maximum and 

average exposure point concentrations were considered in determining potential risks to ecological 

receptors. The process followed to determine exposure point concentrations and the methodology used 

to characterize risks to ecological receptors is summarized in Section 3.4. Detailed calculations are provided 

in Appendix 1.8. During conversations with representatives from USEPA Region I and CTDEP, it was 

determined that chemicals present in soil were of primary ecological concern for this site. Therefore, surface 

soil was the only medium considered in the ecological risk assessment. 

12.7.1 Conceptual Site Model 

Samples of surface soils (0 to 2 feet) were collected from the Torpedo Shops and analyzed. Under current 

conditions, ecological receptors are most likely to be exposed to chemicals associated with this site by 

direct contact or indirect (consumption of prey) contact with the soil. 

12.7.2 Exposure Assessment 

As discussed in Section 12.3.6, the Torpedo Shops are relatively welldeveloped and do not represent 

desirable wildlife habitat. It is possible that transient organisms may come into direct contact with chemicals 

present in the surface soils at this location as they travel from one location of the NSB-NLON to another. 

However, for the purposes of this risk assessment, this site was conservatively assumed to be inhabited. 

Complete exposure pathways for the Torpedo Shops therefore included potential uptake via roots by 

terrestrial vegetation and exposure of soil invertebrates via direct contact with chemicals present in soil 

moisture or through soil ingestion. Complete exposure pathways for small mammals included direct contact 

with soil, incidental ingestion of soil while foraging, and consumption of prey. Predators could be exposed 

to chemicals at this site via consumption of prey or incidental ingestion of soil while foraging. 
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12.7.3 JIeceptor Organisms 

As noted in Section 12.3.6, the Torpedo Shops are industrialized and most of the area consists of buildings, 

pavement, or maintained lawn. As such, this site does not represent either desirable habitat or a foraging 

area for wildlife. However, in order to evaluate potential impacts to ecological receptors, it was assumed 

that the Torpedo Shops supported diverse vegetation, and a population of soil invertebrates. Short-tailed 

shrews were assumed to inhabit and forage in the area, preying on soil invertebrates (earthworms). These 

small mammals in turn served as prey for red-tailed hawks. The same conservative assumptions 

summarized in Section 3.4.4.2 were retained for this assessment. 

12.7.4 Chemicals of Concern 

As discussed in Section 12.7.1, surface soils are the only medium wlth which ecological receptors are likely 

to contact. COCs associated with this medium were selected by comparing exposure point concentrations 

(both maximum and average values; Appendix 1.8) in surface soil samples to the following (see also Section 

3.4.2): 

0 

0 

linorganics were compared to NSB-NLON background concentrations of inorganics. 

lnorganics present in concentrations greater than concentrations of background constituents and 

all organic compounds were compared to conservative benchmark values protective of terrestrial 

vegetation, soil invertebrates, the short-tailed shrew, and the red-tailed hawk. 

COCs identified as a result of comparing both the maximum and average concentrations to benchmark 

values are summarized in Table 12-l 7. 

12.7.5 JIisk Characterization 

The ecologilcal risk characterization for Site 7 Torpedo Shops is summarized in this section. Risks to 

terrestrial vegetation, soil invertebrates, and terrestrial vertebrates are evaluated. Detailed media- and 

receptor-specific calculations used to determine ecological risks for this site are contained in Appendix 1.7. 
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12.7.5.1 Terrestrial Vegetation 

As discussed in Section 3.4.2.3, potential risks to terrestrial vegetation were determined by comparing 

concentrations of chemicals to conservative, phytotoxic benchmarks. The benchmark values listed in Will 

and Suter (1994) are conservative and do not consider site-specific soil characteristics which may affect 

bioavailability of (and their potential toxicity) to plants (Section 3.4.2.3). Maximum and average 

concentrations detected in surface soil samples were compared to these phytotoxic benchmark values and 

HQs were determined. Chemicals detected at the Torpedo Shops were considered to represent a risk to 

terrestrial vegetation if the HQs exceeded 1 .O. The HQs determined for this site are summarized in Tables 

12-l 8 (maximum concentrations) and 12-l 9 (minimum concentrations). 

When maximum concentrations of contaminants detected in Torpedo Shops surface soils were compared 

to phytotoxic benchmark values, eight inorganics with HQs greater than 1 .O were identified. The maximum 

concentrations of aluminum, vanadium, and chromium produced the highest HQs with-respect to these 

receptors (HQs = 2.7E+2, 2.3E+ 1, and 1.8E+ 1, respectively). When average concentrations were 

compared to these benchmarks, HQs decreased somewhat (the HQs for aluminum, chromium, and 

vanadium of 1.6E+2, 1.2E+ 1, and 9.3E+O, respectively). However, with the exception of cadmium and 

silver, the same chemicals identified as representing a potential risk to vegetation when maximum 

concentrations were considered still had HQs greater than 1.0 when average concentrations were used. 

Based on this conservative assessment, terrestrial vegetation associated with the Torpedo Shops may be 

adversely impacted as a result of exposure to surface soil. 

12.7.5.2 Terrestrial Fauna 

Soil Invertebrates 

Conservative benchmark values protective of earthworms were used to identify potential risks to soil 

invertebrates inhabiting the Torpedo Shops. The maximum and average concentrations of inorganics 

detected in surface soil were compared to concentrations of constituents present in NSB-NLON background 

samples. lnorganics present at concentrations greater than NSB-NLON background values and all organics 

were then compared to benchmark values developed for earthworms (see Section 3.4.2.3) and HQs were 

determined (see Appendix 1.8). Chemicals associated with the Torpedo Shops were considered to represent 

a risk to terrestrial invertebrates if the HQs exceeded 1 .O. The HQs determined for this site are summarized 

in Appendix 1.8. 
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Of the chemicals detected in surface soil samples collected from the Torpedo Shops, only the maximum 

concentration of copper (HQ = 1.3E +0) exceeded benchmark values protective of soil invertebrates. As 

summarized in Appendix 1.8, all of the average surface soil concentrations were less than benchmark values 

and therefore do not represent a risk to these receptors. As discussed in Section 3.4.2.3, data regarding 

the toxicity d soil chemicals to soil invertebrates is limited and difficult to interpret but the results of this 

assessment suggest that soil invertebrates exposed to the maximum concentration of copper are potentially 

at risk. 

Terrestrial Vertebrates 

Potential risks to terrestrial vertebrate receptors coming in contact with surface soil at the Torpedo Shops 

were assessed by examining risks to short-tailed shrews and red-tailed hawks. Exposure pathways 

considered in the assessment for this site included direct contact with soil, the ingestion of prey and the 

incidental ingestion of soil. Because surface soil was the only contaminated medium associated with this 

site, potential risks associated with other media (e.g., water) were not considered. All calculations performed 

for representative animals potentially inhabiting the Torpedo Shops are contained in Appendix 1.8. 

As discussed in Section 3.53, risks to terrestrial receptors are expressed in terms of HIS, which are the sum 

of chemical-specific HQs. Tables 12-20 and 12-21 contain the HIS calculated for each receptor exposed to 

the maximulm and average surface soil concentrations. 

The HI calculated for the short-tailed shrew using maximum surface soil contaminant concentrations (HI = 

5.6E+2) indlicates that this species was potentially at risk (Table 12-20). Three inorganics (vanadium, 

antimony, and barium) contributed most significantly to this receptor’s potential risk. Ingestion of soil 

contributed to the majority of the risk (57.7%; Table 12-20). 

Use of average concentrations resulted in somewhat lower risks (HI = 1.3E+2; Table 12-21). Antimony, 

barium and thallium were the analytes that made the greatest contribution to the this receptor’s potential 

risk (HQ = !9.3E+ 1, 1.4E+ 1, and 1.2E+ 1, respectively; Table 12-21). 

Using acute toxicity benchmark values, vanadium (HI = 2.8E+OO) had an HI value in excess of one for the 

maximum concentration scenario (Appendix l.8), but no HIS > 1 were calculated for the average scenario. 

.-. 
When the maximum soil concentrations were compared to conservative benchmark values developed for 

the red-tailed hawk, an HI of 1.6E+ 1 was calculated (Table 12-20). Antimony was the primary contributor 
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to this receptor’s risk (48.00/o), followed by 4,4’-DDD (17.5%). Like the short-tailed shrew, the ingestion of 

soil represented this receptor’s primary means of exposure to site chemicals contributing 84.3% to the HI, 

while the ingestion of food (i.e., ingestion of shrews) accounted for 42.3%. 

Comparison of average surface soil concentrations to the benchmark values developed for the red-tailed 

hawk resulted in a moderate reduction in risk (HI = 7.3E+O; Table 12-21); these results indicate that 

exposure to the average concentrations also represents a potential risk to these raptors. 

Using acute toxicity benchmark values for the red-tailed hawk, no HIS > 1 were calculated (Appendix 1.8). 

This indicates no potential acute risks to this receptor. 

12.7.5.3 Uncertainties 

As discussed in Section 3.4, the following conservative assumptions were maintained in performing this 

ecological risk assessment: 

0 the site use factor was assumed to equal lOOoh (i.e., the organisms were assumed to live and 

forage exclusively within the boundaries of this site), 

0 minimum body weights were used to calculate receptor dose 

0 maximum ingestion rates were used to calculate receptor dose 

0 contaminants were assumed to be 100% biologically available 

0 the most sensitive life stage was assumed to be exposed to site contaminants 

0 it was assumed that only contaminated prey were consumed. 

By adopting these conservative assumptions, the final risk estimates are deliberately conservative and are 

likely to overestimate the actual risk associated with contaminants detected at the Torpedo Shops. This 

approach was taken so it may be concluded with confidence that certain chemicals detected at this site are 

unlikely to represent an ecological risk. While this process serves to significantly reduce the uncertainty 

associated with eliminating certain chemicals from further consideration, uncertainty is associated with 

concluding that exposure to the remaining chemicals are adversely impacting ecological receptors. An 

analysis of the uncertainty associated with the risk assessment process is important in that it identifies, and, 

to the extent possible, quantifies the uncertainty associated with the entire process (problem formulation, 

data analysis and risk characterization). The uncertainty introduced into the risk assessment process stems 

from three sources: 1) imperfect knowledge of things that should be known, 2) systematic errors (e.g, 

computational, data, or analytical transformation errors), and 3) nonsystematic errors (i.e., random or 
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stochastic errors) and variability in the system being assessed (Solomon et. al, 1996). A detailed discussion 

of uncertainties associated with the assessment process is contained in Section 3.4. This section focuses 

on uncertainties and assumptions that should be considered when interpreting the results of the ecological 

risk assessment performed at the Torpedo Shops. 

As noted ablove, it was conservatively assumed that the site use factors for both the shrew and the red-tailed 

hawk equaled 100%. Given the lack of desirable habitat at the site, lt is unlikely that these receptors would 

utilize this area to any great extent. In addition the lack of desirable habitat, the areal extent of the Torpedo 

Shops (approximately 1.7 ha) is much smaller (2.7%) than that of the red-tailed hawk (home range = 60 ha; 

Table 3-27). When the difference between the hawk’s home range and the size of the site is factored into 

HI calculations for this species, the resulting HIS are less than 1.0. These results indicate that even if the 

Torpedo Shops did represent desirable habitat, it is unlikely that the dose of contaminants received by the 

red-tailed hawk would be sufficient enough to adversely impact this receptor. 

-. 

The shrew’s home range (0.1 - 0.22 ha) is much smaller than that of the red-tailed hawk and could be 

encompassed within the boundaries of the Torpedo Shops. Therefore, aside from the undesirable nature 

of the habitat, the assumption that the shrew could forage exclusively in this area is appropriate. However, 

as indicatecl above, it was also assumed that this receptor exclusively consumed contaminated prey. It is 

much more likely that the shrew would feed on contaminated and uncontaminated prey, which would reduce 

its exposure to site contaminants. This assumption therefore results in an overestimation of risk. 

The concentration of total organic carbon (TOC) was not measured in any of the soil samples collected from 

the Torpedo Shops. Therefore, in order to calculate bioaccumulation factors for organic contaminants 

detected at this site, it was assumed that the concentration of TOC measured in samples collected from the 

Area A Downstream Watercourses and OBDA was also representative of TOC concentrations present at this 

location. It is not known if these TOC values accurately reflect the concentration of TOC in the Torpedo 

Shops surface soils. Therefore, uncertainty is associated with the earth worm bioaccumulation factors 

developed for organic contaminants detected in soil samples collected from this site. 

Uncertainty is also associated with characterizing the toxicity of contaminants detected at this site. Of these 

contaminants, it was determined that antimony was among the contaminants making the greatest 

contribution to the potential risks calculated for terrestrial vegetation and contributed most significantly to 

the HIS calc:ulated for both the shrew and red-tailed hawk (Tables 12-20 and 12-21). Antimony is commonly 

employed in the manufacturing of alloys, armaments (e.g., bullets), fireworks, coating metals, etc, (Merck 

Index, 1989). As summarized in Appendix H, environmental leaching is low and antimony does not appear 
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to concentrate in fish or other aquatic organisms. The use of a bioaccumulation factor of 1 .O to account 

for the uptake of antimony from soil by earthworms therefore contributes to the conservative nature of this 

risk assessment. Studies conducted on moles, shrews, and rabbis collected from near a smelter also 

indicate that although the amount of antimony measured in various organs was elevated, it was low 

compared to the amount of antimony ingested. These results indicate that antimony does not appear to 

biomagnify in food chains (ATSDR 1992). 

Antimony is regarded as a nonessential metal and is easily taken up by plants if present in soluble forms 

(Kabata-Pendias and Pendias, 1992). Other than a general, qualitative description of the appearance of 

plants grown in antimony-contaminated soil, no other information exists on the phytotoxic effects of this 

metal. In animals, antimony is similar to arsenic in its general effects and in its affinity for sulfhydryl groups 

in enzymes. By binding to sulfhydryl groups, antimony and arsenic disrupt oxidative phosphorylation, 

consequently producing widespread impacts. Target organs include the cardiovascular system, the 

gastrointestinal tract, the kidneys, skin, nervous system, and liver (Ellenhorn and Barcebux, 1988). 

The benchmark used to characterize the risks to terrestrial vegetation resulting from exposure to antimony 

was taken from Will and Suter (1994). According to the authors, no primary reference data exists to 

describe the toxicity of antimony to plants in soil. The benchmark reported by Will and Suter for this metal 

was taken from Kabata-Pendias and Pendias (1992). Because this benchmark is based on a single study, 

Will and Suter (1994) placed little confidence in this benchmark. A high degree of uncertainty is therefore 

associated with concluding that antimony actually represents a risk to terrestrial vegetation at this site. 

As summarized in Table 3-l 7, the endpoint (NOAEL) used to assess risks to terrestrial vertebrates associated 

with exposure to antimony were based on a study summarized in Opresko et. al (1994). This study repotted 

the results of a laboratory toxicity test conducted on female mice exposed to a single concentration of 

antimony (5 mg/kg antimony potassium tartrate) administered orally in drinking water. This form of antimony 

has been used as a mordant in the textile or leather industry or as a veterinary therapeutic agent for the 

treatment of parasites (Merck Index, 1989). Because the form of antimony detected in samples collected 

from the Torpedo Shops is not known, the degree to which the benchmark based on these test results 

accurately reflects antimony’s toxicity can not be determined. 

The study performed on female mice extended for more than a year. The results of the test therefore 

represent the effects of long term chronic exposure and are consistent with the assumption that exposure 

to site contaminants is also probably chronic. Chronic exposure to antimony resulted in a decrease in the 

median lifespan of female mice. Because only one concentration tested in the study, the resulting LOAEL 
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values were converted to NOAEL values by multiplying by 0.1. No studies concerning the toxicity of 

antimony to bird species could be located. Therefore, to evaluate the potential risks of this contaminant to 

avian receptors, conversion factors were applied to the mammalian test results. The use of conversion 

factors to extrapolate from LOAELs to NOAELs and from mammalian to avian toxicity endpoints contributes 

to the uncertainty associated with the results of this risk assessment. 

In addition 1:o antimony, DDTR (i.e., 4,4’-DDD), contributed to the HI values calculated for the red-tailed 

hawk. DDTR manifests its toxic effect by affecting the nervous system and as a hepatotoxin. It’s affect on 

avian reproduction (i.e., egg shell thinning) is also well known. As summarized in Appendix H, long-term 

dietary exposure to 2.8 to 3.0 mg/kg (wet weight) results in adverse reproductive effects in mallards, screech 

owls, and black ducks. 

The LOAEL ,for the brown pelican, as reported by Anderson et. al (1975), served as the basis for developing 

NOAELs for the red-tailed hawk. According to USEPA (1993), this study was deemed most appropriate for 

the development of avian wildlife criteria for the Great Lakes because: “it represented a peer-reviewed field 

study that pirovided a chemical-specific dose-response curve for reproductive success”. A UF of 4.00E-02 

was appliecl to the brown pelican LOAEL (2.80E-03 mg/kg/day), resulting in a NOAEL of 1.12E-04 

mg/kg/day for the red-tailed hawk. As noted by USEPA (1993), piscivorous (fish-eating) birds such as the 

brown pelican are among the avian species most severely affected by DDTR. Because development of 

wildlife criteria protective of piscivorous birds was among the goals of the Great Lakes Initiative, use of these 

data were particularly appropriate. However, the red-tailed hawk is not plscivorous. Therefore, employing 

the LOAEL generated for the brown pelican probably results in an overly conservative NOAEL for these two 

species. LOAELs reported for mallards provide some indication of the conservative nature of the value 

(1.12 E-04 mg/kg/day) used to characterize risks to the red-tailed hawk. LOAELs for this species ranged 

from 0.58 to 2.91 mg/kg/day (USEPA, 1993). Using a UF of 2.00E-01 to convert from LOAELs to NOAELs 

produces mallard NOAELs that range from 0.116 to 0.582 mg/kg/day. While no similar DDTR toxicity data 

were identified for the red-tailed hawk, results of a study conducted on the American kestrel (LOAEL = 0.39 

mg/kg/day; Peakall et. al, 1973) were reported. This species, like the red-tailed hawk, feeds on small 

mammals, riather than fish. When a UF of 4.00E-02 is used to account for taxonomic differences between 

kestrels and hawks and to convert from a LOAEL to a NOAEL, a NOAEL of 1.56E-02 mg/kg/day is 

generated flor the red-tailed hawk. This value is substantially higher (less conservative) than the brown 

pelican NOAEL used to assess risks to avian receptors associated with DDTR detected at the Torpedo 

Shops. 
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As summarized in Section 12.7.5.1, aluminum was also determined to represent a significant risk to terrestrial 

vegetation. According to Will and Suter (1994), aluminum exerts a toxic response in terrestrial vegetation 

by interfering with cellular division in roots, decreasing root respiration, binds with phosphorus so that it is 

not biologically available, interferes with the uptake of essential nutrients (calcium, magnesium, phosphorus) 

and water, and disrupts enzyme activity. Seedlings are more susceptible to the effects of aluminum toxicity 

than are older plants (Will and Suter, 1994). 

The aluminum benchmark value used to determine if this metal represented a potential risk to terrestrial 

vegetation was taken from Will and Suter (1994). The benchmark is based on the results of a single study 

that documented a 30% reduction in white clover seedling establishment when 50 mg/kg aluminum was 

added to a sandy loam soil with a pH of 5.0. Because only a single study describing the phytotoxicity of 

aluminum could be identified, the confidence in this benchmark, and therefore the conclusions regarding 

the potential impacts of aluminum on vegetation within the Torpedo Shops, is limited, 

12.8 COMPARISON OF SITE DATA TO CONNECTICUT STANDARDS 

Analytical data for the Torpedo Shops were compared to Connecticut drinking water standards, remediation 

standards (CTDEP, January 1998) and Water Quality Standards (1992). Tables summarizing the comparison 

of site data to Connecticut standards are provided in Appendix F.11. These tables, which follow the 

quantitative risk assessment spreadsheets in the cited appendix, identify, on a media-specific basis, those 

chemicals detected at concentrations in excess of state criteria. Maximum and average chemical 

concentrations are presented in the summary tables. Although the maximum concentration of a chemical 

may exceed an associated state criteria, the distribution of the chemical in the medium is also important with 

respect to decision making. Therefore, the average chemical concentration was included to provide some 

information on the potential distribution of the chemical. A brief narrative of the findings of this qualitative 

analysis is provided in the remainder of this section. 

’ 

-w 

Site-specific soil data were compared to Connecticut remediation standards for direct exposure and pollutant 

mobility. Direct exposure criteria for residential land use were used to conservatively evaluate exposure to 

soil at the site. The following chemicals were found at maximum concentrations exceeding the state 

remediation standard for direct exposure under residential land use: 

0 Benzo(a)anthracene 

0 Benzo(a)pyrene 
. 

=d 
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0 Benzo(b)fluoranthene 

0 TPH 

To address concerns regarding migration of chemicals from soil to groundwater, site soil data were 

compared to Connecticut remediation standards for pollutant mobility. The groundwater classification for 

the Torpedo Shops is GB, which indicates that although the state recognizes that groundwater may not meet 

GA criteria ;at the time, the goal is to restore groundwater to GA quality. The list of chemicals reported at 

maximum c.oncentrations exceeding the GB pollutant mobility criteria consists of: 

l Benzo(a)anthracene 

0 Benzo(a)pyrene 

l Benzo(b)fluoranthene 

A qualitative evaluation of the TCLP analytical results for the site soil samples (in relation to state pollutant 

mobility criteria for inorganics and PCBs) is provided in Table 12-5. No exceednaces of the state pollutant 

mobility criteria were noted for these chemicals. 

Analytical groundwater data for the site were compared to Connecticut MCLs and remediation standards 

for groundwater and surface water protection. The following chemicals were detected in the unfiltered 

groundwater samples at maxima exceeding the state MCLs: 

0 Bis(2-ethylhexyl)phthalate 

0 Antimony 

0 Arsenic 

0 Chromium 

0 Mercury 

0 Thallium 

Exceedances of MCLs were noted for antimony and thallium in the filtered groundwater samples. Sodium 

was detected at maximum concentrations in the unfiltered and filtered samples exceeding the state 

Notification Level of 28 mg/L. Manganese was detected in the unfiltered samples at a maximum 

concentratilon in excess of the 5 mg/L Connecticut Department of Public Health and Addition Services 

Action Level. 
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Maximum groundwater concentrations (unfiltered and/or filtered) for the following chemicals exceeded the 

Connecticut remediation standards for groundwater protection: 

Bis(2-ethylhexyf)phthalate 

Antimony 

Arsenic 

Chromium 

Lead 

Mercury 

Silver 

Thallium 

Vanadium 

TPH 

-. 

It should be noted that the groundwater protection criteria are applicable for GA or GAA designated 

groundwater and are also used to protect existing groundwater regardless of the classification. 

Since groundwater at the Torpedo Shops eventually discharges to a surface water body (i.e., Thames River), 

site-specific groundwater data were also compared to Connecticut remediation standards for surface water 

protection. Those chemicals found at maxima (unfiltered and/or filtered) exceeding the surface water 

protection criteria are, as follows: 

Acenaphthylene 

Bis(P-ethylhexyl)phthalate 

Phenanthrene 

Arsenic 

Copper 

Lead 

Mercury 

Silver 

Zinc 

For surface water, a qualitative analysis of risk associated with the site data was conducted using 

Connecticut Water Quality Standards for aquatic life and human health criteria, which are similar to Federal 
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AWQC. None of the chemicals detected in surface water exceeded the state human health AWQC for the 

consumption of organisms and/or water and organisms. 

Sediment samples were also collected at the site. No state criteria are available to address potential 

exposure to this medium. Site-specific sediment data were compared to Connecticut remediation standards 

for soil (i.e., for direct exposure and pollutant mobility) to provide some qualitative indication of the risks 

associated with sediment from the state’s perspective. Arsenic was the only chemical found at a maximum 

detection in excess of the direct exposure criieria for residential land use. It should be noted that, in 

general, direct exposure to sediment is expected to occur on a less frequent basis than exposure to soil. 

Consequently, the qualitative analysis for this medium is regarded as conservative. 

As mentioned previously, concentrations of chemicals detected in sediment samples were also compared 

to Connecticut remediation standards for pollutant mobility. No exceedances of this criteria were observed 

in the sedimlent samples. -~ 

12.9 SUMMARY AND CONCLUSIONS 

This section presents a summary of major findings of the investigations for the Torpedo Shops. A summary 

of the nature and extent of contamination is provided in Section 12.9.1. Sections 12.9.2 and 12.9.3 

summarizes the baseline human health risk assessment and ecological risk assessment for the site, 

respectively. Section 12.9.4 summarizes the comparison of site data to state standards and Section 12.9.5 

provides recommendations regarding additional action or investigatory efforts for the site. 

12.9.1 Nature and Extent of Contamination 

Minimal environmental contamination was detected in each of the matrices sampled at the Torpedo Shops 

site. Samples were obtained of soil, groundwater, surface water, and sediment. Although various organic 

and inorganic chemicals were detected, the concentrations were typically much lower than those found at 

other NSB-NLON sites. 

Examples of maximum detected concentrations in the soil matrix include methylene chloride (420 pg/kg), 

diethylphthalate (14,000 pg/kg in one sample), phenanthrene (4,300 @g/kg), endosulfan sulfate (35 pg/kg) 

and TPH (366 mg/kg). A variety of organic contamination has also been detected in soil samples collected 

in the vicinity of the abandoned leach fields which indicates impacts in these areas. It is known that a 
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variety of liquid wastes have been historically dumped in the drains which lead to the leach beds. This 

practice was stopped when sanitary sewers were installed in 1983. 

Although several organic chemicals were detected in groundwater at the site, these detections are not 

considered indicative of a pervasive and persistent groundwater problem. For example, although volatile 

organics were detected at concentrations ranging as high as 42 pg/L during the Phase I RI (l,l,l- 

trichloroethane), 4-methyl-2-pentanone was detected in one sample at 21 pg/L and no other volatile 

organics were detected above 6 pg/L during either of the Phase II RI sampling rounds. Low levels of 

sorptive organic chemicals were detected in various groundwater samples with the exception of one 

detection of bis(2-ethylhexyl)phthalate in one sample at a concentration of 380 pg/L. This chemical is most 

likely associated with entrained sediments in the sample and is not typically considered to be 

environmentally mobile. TPH was detected in groundwater samples collected from well 7MW8S during both 

rounds of the Phase II RI, with a maximum detection during Round 1 at 1,200 mg/L. It appears that some - 
of the detections of groundwater contamination are associated with monitoring wells located in the vicinity 

of, or immediately downgradient of, the abandoned leach fields and sewer system. 

Similarly, surface water and sediment samples collected in the vicinity of the Torpedo Shops site revealed 

only minimal contamination. Representative maximum concentrations for analytes detected in sediments w 

include methylene chloride (18 fig/kg), pyrene (240 pg/kg), and 4,4’-DDD (93 pg/kg). No organic 

chemicals other than di-n-butylphthalate (0.6 pg/L) were detected in the two surface water samples obtained 

at this site. 

12.9.2 Baseline Human Health Risk Assessment 

The baseline human health risk assessment for the Torpedo Shops site considered the potential exposure 

of three receptor groups, including full-time employees, construction workers, and future potential residents. 

Noncarcinogenic risks exceeded the USEPA acceptable level of one for the construction worker under the 

RME scenario and for the future resident under both the RME and CTE scenarios. The noncarcinogenic 

risks for the construction worker are attributable to potential exposure to manganese in groundwater, while 

elevated noncarcinogenic risks for the future resident are a result of groundwater exposure to bis(2- 

ethylhexyl)phthalate and several metals (antimony, arsenic, manganese, and thallium). Incremental cancer 

risks were within the USEPA’s acceptable target risk range of 1 E-6 to 1 E-4 for all of the receptor groups and 

exposure scenarios, except for the RME future resident. Bis(2-ethylhexyl)phthalate and arsenic contribute 

significantly to the carcinogenic risks for this receptor. Exposure to lead, which was identified as a potential 
-w 
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COC for groundwater, is not expected to produce adverse health effects. TPH was identified as a potential 

COC for groundwater and soil at the site. Detections of TPH in these media exceeded Connecticut 

remediation standards. 

12.9.3 Ecological Risk Assessment 

The Torpedo Shops represent a welldeveloped area and do not provide either cover or forage for wildlife 

receptors. Areas near the Torpedo Shops (e.g., the wooded area to the south) do represent desirable habitat 

for wildlife. Organisms inhabiting this area may come in contact with on site soil while moving through the 

area to forage in the nearby Area A Wetland. Using the conservative assumptions discussed in Section 

3.4.4.2, the maximum concentrations of chemicals detected in surface soils collected from this site were 

compared to benchmark values protective of various terrestrial ecological receptors. While the potential for 

exposures to soil does exits, actual exposure would be much more limited than that considered in this 

evaluation (see Section 3.4.4.2 for exposure assumptions), thereby resulting in actual ecological risks 

associated wiih this site which are significantly lower than those estimated in this assessment. When the 

current site conditions are factored into this evaluation, it is concluded that the Torpedo Shops represents 

little potential risk to ecological receptors. 
A 

12.9.4 _Comparison of Site Data to State Standards 

Various chemicals were detected in the site media at maxima exceeding the state standards discussed in 

Section 12.8. All soil chemicals reported at concentrations in excess of state remediation standards for 

pollutant mobility were selected as COCs in the baseline human health risk assessment. 

For groundwater, most of the chemicals found at concentrations exceeding state standards were retained 

as COCs in the baseline human health risk assessment. Exceptions included acenaphthylene, phenanthrene, 

sodium, and zinc, each of which was not identified as a COC. No dose-response parameters are available 

to quantitatively evaluate exposure to acenaphthylene, phenanthrene, and sodium. It should also be noted 

that the applicable state standard for sodium is a Notification Level for a drinking water source. The 

maximum detection of zinc was less than the risk-based COC screening level for tap water ingestion, 

therefore, this chemical was not retained as a COC. 

lr’-- 

Surface watler and sediment data were also compared to state standards. Minimal exceedances of state 

criteria were observed for sediment, and all chemicals wlth maximum detections in excess of the applicable 

state criteria were selected as COCs in the baseline human health risk assessment. None of the chemicals 
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detected in surface water exceeded the state human health AWQC for the consumption of organisms and/or 

water and organisms. 

12.9.5 Recommendations 

It is recommended that further characterization of the Torpedo Shops be completed. The characterization 

should focus on sampling and analyses in the vicinity of the abandoned sewer lines and leach fields, as well 

as gaining a better understanding of the construction details and integrity of the Torpedo Shops historical 

sewer system. It should be noted that all of the ASTs and USTs located along the southern edge of Building 

325 contained No. 2 fuel oil. Therefore, all additional characterization work in this area should be deferred 

to, and conducted under, the UST program. Both surface and subsurface soil sampling as well as 

groundwater sampling including additional groundwater monitoring points are required to evaluate the nature 

and extent of contamination in the vicinity of the sewer system. This recommendation is supported by the 

following information: -~ 

0 Notable detections of contamination have been observed in soil and groundwater samples 

collected in the vicinity of the abandoned sewer system. As discussed in Section 9, one of the 

wells located within the Area A Downstream Water Courses (2DMW29S) detected chlorinated 

solvent contamination at significant concentrations. This well is located in close proximity to the 

storm sewer drain system that exits the Torpedo Shops area. Low concentrations of chlorinated 

solvents have also been detected in shallow wells 7MW2S and 7MW3S, and deep well 7MS3D, 

all located within close proximity to, and immediately downgradient of the Torpedo Shops 

abandoned leach fields. A variety of organic contaminants including chlorinated solvents have 

also been detected in soil samples collected from well boring 7MW8S which is located in the 

vicinity of the Torpedo Shops drainage system. 

Although contamination has been detected in soil and groundwater at the site that requires further 

characterization in the vicinity of the Torpedo Shops sewer system, it should be noted that based on the 

current land use at the site and the information collected during the Phase I and II Rls, relatively low human 

health and ecological risks are present at the site. This conclusion is based on the following information: 

0 The human health risk assessment concluded that noncancer risk estimates were all below the 

USEPA acceptable level of one for all receptor groups except the RME construction worker and 

the RME and CTE future resident. Incremental cancer risks were all within the USEPA 

acceptable target risk range of 1 E-6 to lE-4 except for the RME future resident. The 
4 
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noncarcinogenic risks and carcinogenic risks for the construction worker and the future resident 

are partially attributable to exposure to manganese and arsenic In groundwater beneath the site. 

Manganese and arsenic are commonly found naturally occurring metals. It should be noted that 

it is required (per OSHA standards for work on hazardous waste sites) that Health and Safety 

measures (i.e., personal protect’We equipment and monitoring) be instituted to minimize direct 

soil and groundwater contact during future construction. Therefore, following these measures 

would lower the risk to the construction worker to acceptable levels. It is also unlikely that a 

future resident would contact groundwater beneath the site due to the availability of public water. 

Eliminating exposure to groundwater beneath the site would therefore lower the risk to the future 

resident to acceptable levels. 

0 The Torpedo Shop area consists of buildings, paved areas, and lawns which do not provide 

dlesirable habitat for terrestrial ecological receptors. Therefore, it is highly unlikely that organisms 

inhabiting the area around the site would spend a significant amount of-time at the site. 

Although the ecological risk assessment concluded that chemicals at the site could adversely 

impact ecological receptors, the evaluation performed used highly conservative assumptions and 

tlhe actual risks would be significantly lower. It is therefore concluded that the Torpedo Shops 

r’epresent little risk to ecological receptors. 

If the results of the focused characterization effort reveal that the nature and extent of contamination is 

somewhat localized, and contaminant types and concentrations are similar to that found during the Phase I 

and II Rls, no additional work may be required at this site. An evaluation of the data collected during the 

focused characterization and a comparison to the data collected during the Phase I and II RI will be 

required. At that time, a decision can be made regarding whether or not the site should proceed to an FS. 
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TABLE 12-1 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 7 - TORPEDO SHOPS 

NSB-NLON, GROTON, CONNECTICUT 

i 

Sample 
Analysis 

Sample ID Depth Target Compound List (TCL) TALla TCLP”’ 
(feet below 

ground) Volatiles Semivolatiles Pesticides/ Metals 
PCBs”’ (total) Metals 

SOIL 

7TBl 

7TB7(5’ 

7TB2 

7TB3 

7TB4 

7TB5 

7TB6 

7MWl o-2 0 0 0 l 0 

7MW2 2-4 0 0 0 0 0 

7MW3 6-6 0 0 0 0 0 

GROUNDWATER 

-- 0 0 0 0 

-- l 0 0 

120690-7MW2 -- 0 a 0 0 

120690-7fvtW3 -- 0 0 0 a 

SEDIMENl 

120790-7SDl o-o.5 0 0 0 0 

SURFACE WATER 

1 Polychlorinated biphenyfs. 
2 Target Analyte List (TAL) metals plus cyanide. 
3 Toxicity Characteristic Leaching Procedure (TCLP) for metals only. 
4 0 - Iindicates samples analyzed at a fixed-base laboratory. 
5 7TB7 is a field duplicate of 7TBl. 
6 120790 - 7MW4 is a field duplicate of 120790-7MWl 
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Sample ID 

TABLE 12-2 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 7 - TORPEDO SHOPS 

NSB-NLON, GROTON, CONNECTICUT 

Sample Analysis 
Depth 

(feet below Target Compound List (TCL) TAL Metals”’ 
TPH’4’ 

ground) Volatiles Semivolatiles Pesticides 1 PCB’*’ 
TCLPO’ Total 

Dissolved 
Engineeringm 

I ~~ 7SO6S-0305 

I 7MW8S-0408 

I 7MW9S-0608 

7SOl O-01 03 1-3 0 0 0 0 0 

7TB 12-0204 2-4 0 0 0 0 a l 0 

’ \ 
4 II 

’ \ 

c j I# 
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TABLE 12-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

7TB13-0001 

7TB13-01.503.5 

7TBl4-0507 

7TBl5-0608 

7TB 16-0305 I 

Sample 
Depth 

(feet below 
ground) 

ROUND 1 - GROUNDWATER 

7GWl D -- m 0 0 0 

7GW2S - - l 0 0 0 

7GW2D _- l l 0 0 0 

7GW3S -- 0 l 0 0 

7GW3D - _ 0 l 0 l 0 

7GW4S -_ 0 0 0 0 

7GW5S _ - l a 0 0 0 

7GW5D - - 0 0 0 0 l 

7GW6S -- a 0 , 0 0 

7GW7S -- 0 0 0 0 

7GW8S -- 0 0 0 0 0 

7GW9S _- 0 0 0 0 0 



TABLE 12-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 

iG 
.b 
0 

? 
0 

ii 

Sample ID 

7GW9S-D(” 

7GWlOS 

7GW11 S 

SEDIMENT 

7SD2 O-l 0 l 0 0 0 0 

7SD3 O-l l 0 0 0 0 a 

SURFACE WATER 

I 7SWl Surface 0 0 0 0 0 I I I 
ROUND 2 - GROUNDWATER 

7GW1 D-2 -- l l 0 0 

7GW2S-2 -- 0 0 0 l 

7GW2D-2 -- 0 0 0 0 0 

7GW3S-2 -- 0 0 0 a 

7GW3S-D-2(“) - - 0 0 0 0 

7GW3D-2 - _ 0 l I 0 0 0 

7GW4S-2 -- l 0 0 0 

7GW5S-2 - - 0 0 0 0 0 

7GW5D-2 -- 0 0 0 0 0 

d,, 
1 
I c, 

\ 
s I ) 



TABLE 12-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 

Sample Analysis 

Sample ID 
Depth 

(feet below Target Compound List (TCL) TAL Metals”’ 

ground) Volatiles Semivolatiles Pesticides PCBl*’ 
TCLP”’ - Total Dissolved TPH@’ Engineerlngm 

7GW6S-2 -- 0 0 0 0 

7GW7S-2 - - 0 0 l 0 

7GW8S-2 -- 0 l 0 0 0 

7GW9S-2 _- 0 0 0 0 l 

7GWl OS-2 _ _ 0 0 0 0 0 

7GWll S-2 - - 0 0 0 0 

5 
1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

TAL metals plus boron. Water samples were also analyzed for hardness. 
Polychlorinated biphenyfs. 
Toxicity Characteristic Leaching Procedure (TCLP) for volatile and semivolatile organics, pesticides, herbicides, and metals. 
Total Petroleum Hydrocarbons. 
Engineering characteristics for soil include grain size distribution, moisture content, specific gravity, organic content, cation exchange 
capacity, pH, and total organic carbon content. Engineering characteristics for waters include biochemical oxygen demand (5day), 
chemical oxygen demand, total organic carbon, oil & grease (hydrocarbon fraction), total suspended solids, hardness, ammonia (as 
nitrogen), and total phosphorus. 
l - Indicates samples analyzed at fiied-base laboratory. 
7MW9S-0608D is a field duplicate of 7MW9S-0608. 
7TB8-0202.9D is a field duplicate of 7TB8-0202.9. 
7GW9S-D is a field duplicate of 7GW9S. 
7GW3SD-2 is a field duplicate of 7GW3S2 
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TABLE 12-3 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - SITE CHARACTERIZATION 
SITE 7 - TORPEDO SHOPS 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID Sample Depth (feet 
below ground) 

Analysis 

Volatiles (BTEXI”’ 1 TPH”’ 

SOIL 

B325-MW01-0204 2-4 l (3) l 

6325-MWOl -0406 4-6 0 0 

B325-MW02-0002 o-2 l l 

B325-MW03-0002 o-2 0 0 

B325-MW03-0408 4-8 0 0 

B325-MW04-0406 
- 

4-6 0 e 

B325-MW04-0608 6-8 a 0 

B325-SB05-0002 o-2 0 0 

B325-SB05-0406 4-6 0 a 

B325-SB06-0002 o-2 0 l 

DUP-0214) o-2 l 0 

B325-SB07-0003 o-3 a 0 

B325SS-0203 2-3 0 

B325SW-0203 2-3 0 

GROUNDWATER 

B325-GW04 I 
-- 

I 0 

1 Benzene, toluene, ethylbenzene, and total xylenes. 
2 Total Petroleum Hydrocarbons. 
3 0 - Indicates samples analyzed at a fixed-base laboratory. 
4 DUP-02 is a field duplicate of B325-SB06-0002. 
5 DUPLICATE-04 is a field duplicate of B325-GW02. 
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TABLE 12-4 

g 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS: NSB-(WON: GROTON. CONNECTICUT 

z 
r 
s 

. -... --- -._-_ -, ---- ~~~~ -* 
SAMPLE NUMBER: 7 so 100103 7 so 4s 0103 7SO6SO305 7so6So507 7MWl lS-0507 7MW3(6-8) 7TB3(4-6) 
DEPTH (feet): 

LOCATION: 
ZONE: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
..A. a-.. -a ,..-“#1. 

l-3 

7TBlO 
Building 325 

03lO6J94 

PH2-1 

GRAB 

l-3 

7MW4S 
Building 325 

03lO6l94 

PH2-1 

GRAB 

3-5 5-7 

7MW6S 7MW6S 
Building 325 Building 325 

03lO6&4 03nwg4 

PH2-1 PH2-1 

GRAB GRAB 

5-7 

7MWllS 
Bullding 325 

03lO9i94 
PH2-1 

GRAB 

6-8 

7MW3S 
Building 325 
08/14/90 

PHI 

GRAB 

4-6 

7TB3 

Bulldlng 325 
08/13/90 
PHl 

GRAB 

;u 

t 

1 

vuut 1 ILt3 pwnuj . 
1 ,I -DICHLOROETHENE ! 11 u ! 3J I 12 u I 11 u I 24 U I 6U I 8U 

-- . . A.. II . . II -a* II *. . . .A II I 
2-BUTANONE 11 u 11 v 1L u II ” L-9 ” 11 v 1L u 

ACETONE 11 u 11 J 12 u 11 u 24 U 11 u 12 u . BENZENE 11 u 11 u 12 u 11 u 24 U 6U 6U 
CARBON DISULFIDE 11 u 11 u 12 u 11 u 24 U 6U 6U 
METHYLENE CHLORIDE 11 u 11 J 12 u 11 u 10 J 6U 6U 

TETRACHLOROETHENE 11 u 11 J 12 u 11 
-mm I *r.,s- ci I 4J 12 u 11 

U 24 U 6U 6U 

U 24 U 6U 6U 
I ULUtNt I “” I - I I 
XYLENES, TOTAL 11 u 11 J I 12 u I 11 u 24 U 6U 6U 

SEMIVOLATILES (UGIKG) 
2-METHYLNAPHTHALENE I 110 J I 170 J I 410 u 
1 . ..--I-. I”, -4fit-l II 350 u 410 u 

BENZO(A)ANTHRACENE I 2700 I 2400 I 410 u 
--..--._ .-.. se..- ,- i7nf-l 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BENZOIC ACID 

BlS(2-ETHYLHEXYL)PHTHALATE 

BUNL BENZYL PHTHAIATE 
A.““.T1\, I” 

1200.. 

360 u 350 u I 
110 J ran I 

360 u 

360U 
Mn 

350 u I 410 u I 380U I A70 II I 17n II I 7M I I 

-en II *an II 4cm II 

ClRKDtUVLC I 

CHRYSENE . 

DI-N-BUNL PHTHAIATE 

DlBENZO(A,H)ANTHRACENE 360U I 350U I 

DIBENZOFURAN ,3&-l .I 350 J 

DIETHYL PHTHALATE 
FI I InRANTHFNF : 

470 u I 370 u I 130 J 

470 u 370 u 390 u 

390 u 



TABLE 12-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 

F 
G 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

, 

7MW3(6-8) ITKI(4-6) 

6-6 4-6 

7MW3S 7TB3 

Building 325 Building 325 

06/14!90 06l13l90 
PHl PHl 
GRAB GRAB 

FLUORENE 

INDEN0(1,2&CD)PYRENE 

NAPHTHALENE 
PHENANTHRFNF ..-._ . . . . . . . . -._- 
PYRENE 
PESTlClDESlPCBr fUG/KGI 

!- 660 I 710 I 410 u I 360U I 470 u I 370 u I 390 u 

I 1200 1100 J 24 J I 380 L1 --- _ 470 u 370 u 390U 

I 260J ! 310 J 1 410 u I 360U j 470 u ! 370 u I 390 u I 
I 4100 J I 4300J 1 410 u I 360U I 470 u I 370 u I 390 u 

I 4200J 3900J 410 u 38oU 470 u 370 u 465 

4.4’~DDD 36U 35 u 41 UJ 37 u 47 u 20U 21 u 

4,+-DDE 36U 35 u 41 UJ 37 u 47 u 20U 210 

4,$-DDT 36U 6.7 J 41 UJ 37 u 47 u 20U 21 u 

AROCLOR-1254 360U 350 u 410 u 370 u 470 u 200U 
-..---...-... - 

t Mf 
INORGANICS IMG/KGI 

HEPTACHLOR I 16 U I 4.7 J I 21 UJ I 19 u I 24 U I 10 u 

ETHOXYCHLOR 1 160 u 32 J 210 UJ 190 u 240 u loo u I loll u I 

ALUMINUM 4450 9460 12600 16000 6460 10206 

ANTIMONY 3.0 u 3.2 U 7.6 U 10.0 u 6.6 14.2 J 17.9 J 

ARSENIC 1.1 J 1.6 J 1.1 J 0.62 J 3.6 J 2.2 1.4 

BARIUM 42.2 99.6 J 102 J 506 64.4 56.1 64.4 

BERYLLIUM 0.2 u 0.35 0.36 J 0.35 J I 0.72 I 0.46 I 0.52 

CADMIUM 
I 

0.4 u 0.46 0.67 J 0.64 J ! 0.56 u I 2.1 I 2.9 

CALCIUM 
I 

649 J 1960 1910 2610 1110 1640 1660 

CHROMIUM 7.0 17.5 13.7 61.1 25.6 13.6 J 14.0 J 

COBALT 2.9 u 6.6 J 7.2 J 19.2 J 6.9 6.6 
I 

7.0 

I 16.1 ! 10.0 1 19.0 J ! 23.7 J I COPPER 10.6 20.6 24.9 

IRON 6950 15200 I 
I 

17QM YL- I 
I 

12500 I 
I 

10600 I 
I 

136M) .---- I 
LEAD 10.5 J 11.7 J 3.3 J ?-t 8 r)., .I I 78 .I ..- - I 11 7 J . ..- - I 217 .I -.- w I 

MAGNESIUM 2340 5390 6260 19500 3350 3590 4190 

MANGANESE 164 367 437 725 119 229.J 3645 



TABLE 12-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 7 so 10 0103 7 so 4s 0103 

DEPTH (feet): l-3 l-3 

LOCATION: 7TBlO 7MW4S 

ZONE: Building 325 Building 325 

SAMPLE DATE: 03lO6iW 03lO6t94 

INVESTIGATION: PH2-1 PH2-1 

SAMPLE TYPE: GRAB GRAB 

STATUS: 

7so6So3J35 

3-5 

7MW6S 
Building 325 

0306l94 

PH2-1 

GRAB 

7so6So507 

5-7 

7MW6S 
Building 325 
OW6l94 

PH2-1 

GRAB 

7MWilS-cm7 

s-7 

7MWllS 

Build@ 325 
03/09/94 

PH2-1 

GRAB 

7MW3(68) 7T83(4-6) 
6-6 4-6 
7MW3s 7TB3 
Building 325 Building 325 
06/14&O 06/13/90 

PHl PHI 

GRAB GRAB 

I 
INORGANICS (MGIKG) 
MERCURY 

NICKEL 

POTASSIUM 
r-iEGKsELENIUM~ 

I I I L 

I 0.1 UJ I 0.11 UJ I 0.26 J 0.16 J 0.14 u 0.11 u 0.11 u 
5.1 6.0 9.4 42.1 J 12,7 10.0 J 6.4 J 

1 2100 J 4610 J 569OJ 16400J 609 2440J 2600J 
I ! 

0.6 U I 
! 

0.65 U I 0.71 ‘U 0.6 U 0.65 UJ 0.45 u 0.44 u 

0.56 u 4.9 J 4.7 J 

203 106 J 112 J 

SILVER 0.4 UJ 0.65 u 0.47 UJ I 0.4 UJ 
SODIUM 34OJ 706 221 J 240 J 
THALLIUM 0.2 u 0.26 0.36 J ~~~ 1.0 J 0.26 U 0.91 u 0.67 U 
VANADIUM I 14.3 u I 31.9 u I 36.4 u 66.7 26.6 22.7 26.5 
ZINC 46.7 J 133 J 76.6 J 64.2 J 31.4 35.2 J 46.9 J 

TOTAL PETROLEUM HYDROCARBONS (MO/KG) 
.rn, 1 I I I I I 14.2 U I I I , ,I-” I I I 
MICFFI I ANFnlIS PARAMETERS lMG/KGI 
,.I, ““--- ..---- . _..- . . ..- . -. __ ,... -. _-, 

TOTAL ORGANIC CARBON (MGIKG) 1 I 16600 I I I I I I 



TABLE 12-4 

x 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 
DEPTH (feet): 

LOCATION: 

ZONE: 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 
STATUS: 

7TB4(4-6) 17785(64) 

4-6 6-6 

7TB4 7TB5 

Building 325 Building 325 
06l14KN 06/l OKlO 
PHl PHI 
GRAB GRAB 

6-6 

7TB6 

Building 325 
06/14/W 
PHl 

GRAB 

B325-MWO1 

, 

E 

a Iii FLUORANTHENE I 410 u I 5CQU I 460U I I I I 
FLUORENE 410u I 5OOU 460U I 



TABLE 12-4 

SUMMARY OF POSITIVE SOIL ANALYTICAL R 
TORPEDO SHOPS; NSB-NLON; GROTON, COI 
SAMPLE NUMBER: 7TB4(4-8) 

DEPTH (feet): 4-6 

LOCATION: 7TB4 

ZONE: Building 325 

SAMPLE DATE: 08/1490 

INVESTIGATION: PHl 

SAMPLE TYPE: GRAB 

STATUS: 

ZSULTS 
INECTICUT 
7TB5(68) 

6-8 

7TBS 
Building 325 

06/10190 

PHl 

GRAB 

77880% 
6-8 

7TB6 

Building 325 

06/14/90 

PHl 

GRAB 

Building 325 

llKw94 

8325 
GRAB 

Building 325 

1lm4IQ4 

8325 

GRAB 

Building 325 
11KMM 

8325 

GRAB 

EXCAVATED 

Building 325 
llnblm 

8325 

GRAB 



TABLE 12-4 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON: GROTON. CONNECTICUT 

8 SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

ZONE: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

7T8q4-6) 

4-6 

7TB4 

Building 325 

06/14/90 

PHl 

GRAB 

UB5(W 
8-8 

7TBS 
Building 325 

08/10/90 

PHI 

GRAB 

1 I 
INORGANICS (MGIKG) 

7T88(8-8) 

6-8 

7TB6 

Building 325 
08/14/90 

PHl 

GRAB 

k3325MW01-0408 KG!S-MWO2-00M 

14-6 o-2 

B325hMIOl B325-MW02 
Building 325 Building 325 
ll/o4/94 llm4i94 

8325 8325 

GRAB GRAB 

EXCAVATED 

B32S-h4W03-0002 

o-2 

B325MW03 
Building 325 

llm4&4 

8325 

GRAB 



TABLE 12-4 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS . 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 8325MW03-0408 8325MW04-0406 

DEPTH (feet): 4-8 4-6 

LOCATION: B325-MW03 B325-MW04 

ZONE: Building 325 Building 325 

SAMPLE DATE: llm4m4 llm4/94 

INVESTIGATION: 8325 8325 

SAMPLE TYPE: GRAB GRAB 

STATUS: 

832sMW060608 
6-8 
B325-MW04 
Building 325 

1lm4lg4 

8325 

GRAB 

~ll/oY94 111ms4 

~ 8325 8325 

GRAB GRAB 

8325MW060002 

o-2 
832~SB06 

Building 325 
lltos94 

8325 

GRAB 

B32!wwo7-ooo3 
o-3 
B325-S 807 

Buifding 325 
11mv94 

8325 

GRAB 

VWLATILtS (UWKCS) . 

BENZENE 1.07 u 1.22 u 1.32 U 1.12 u 1.2 u 1.11 u 1.05 u I 

TOLUENE 1.07 u 1.22 u 1.32 U 1.12 u 1.2 u 1.11 u 1.05 u 

XYLENES, TOTAL 1.07 u 1.22 u 1.32 U 1.34 0.96 J I 0.76 J 0.53 J 
TOTAL PETROLEUM HYDROCARBONS (MGIKG) 

t TPU I 386 I 12.2 u I 13.2 U I 28 I 70.9 I 367 I 253 I 



TABLE 12-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 6325sso203 6325SWXQO3 
DEPTH (feet): 2-3 2-3 
LOCATION: 83265s B326SW 
ZONE: Building 326 Building 325 
SAMPLE DATE: 12/02lg5 12lo2m 
INVESTIGATION: 8325 8326 
SAMPLE TYPE: GRAB GRAB 
STATUS: 

OUPM 7MW l(b2) 
o-2 o-2 
B326-SB06 7MWl D 
Building 326 Building 450 
llIom4 06/1J/9o 
B325 PHl 
GRAB GRAB 

7MW2(2-4) 

2-4 
7MW2 
Building 450 

o8l09/90 

PHl 
GRAB 

VOLATILES (UGIKG) 

7h4w5!&1011 

10-11 

7MWSS 
Bullding 450 

03/08/94 
PH2-1 

GRAB 

7Mw7sJla3 

l-3 
7MW7s 

Building 450 
03/07/94 
PHZ-1 

GRAB 

DIBENZOFURAN DIBENZOFURAN 4!5OU 40OU 370 u 360 u 

DIETHYL PHTHAIATE DIETHYL PHTHAIATE 46OU 46OU 400U 400U 370 u 370 u 14WJ 14WJ 

FLUORANTHENE FLUORANTHENE 390 J 390 J 580 580 130 J 130 J 16 J 16 J 

BENZO(K)FLUORANTHENE I I 510 I 2905 I 49 J I 35OU 

BENZOIC ACID 2200U 66J 26 J 1700 u 

BlS(2-ETH! 
I 

CHRYSENE I I I I 360J I 260 J I 66J I 350 il I 
DIBE 



TABLE 12-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: B325SS-0203 B325SW-0203 

DEPTH (feet): 2-3 2-3 

LOCATION: B325SS B325SW 

ZONE: Building 325 Building 325 

SAMPLE DATE: l2lO2l95 12lo2l9!i 

INVESTIGATION: 8325 8325 

SAMPLE TYPE: GRAB GRAB 

STATUS: 

DUPM 7Mwl(@2) 

o-2 o-2 

B325-SBO6 7MWl D 

Building 325 Building 450 

llmf94 0&13@0 

8325 PH1 

GRAB GRAB 

7MW2(2-4) 

2-4 

7MW2 

Building 450 
oBm/90 

PHl 

GRAB 

7MW5s-1011 

10-11 

7MWSS 

Building 450 

PH2-1 

GRAB 

7h4w7sxm3 

1-3 

7MW7s 

Building 450 
03Kb7ig4 

PH2-1 

GRAB 

SEMIVOLATILES (UGIKG) ; 

FLUORENE 45OU 43J 370 u 35oU 
INDENO(l,S,J-CD)PYRENE 540 230J 24 J 350 u 
NAPHTHALENE 45ol.J 4OOU 370 u 350 u 
PHENANTHRENE 170 J 560 97 J 350 u 
PYRENE 330 J 550 110 J 23 J 



SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 

F 
s 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

ZONE: 
SAMPLE DATE: 

INVESTIGATION: 
SAMPLE TYPE: 

STATUS: 

B325ssoa3 

2-3 
B325SS 

Building 325 
12102195 

8325 
GRAB 

B325SWo203 

2-3 

B325SW 

Building 325 

lZO2l95 

8325 

GRAB 

DUP-02 7MWl(O-2) 

o-2 o-2 
e325-SBO6 7MWlD 

Building 325 Building 450 
llmI94 08113/90 

8325 PHl 
GRAB GRAB 

7MW2(2-4) 

2-4 
7MW2 

Building 450 

PHl 
GRAB 

7MW5s-1011 

10-11 
7MW5s 

Building 450 
03iOWB4 

PH2-1 
GRAB 

7hlw7s-0103 

l-3 

7Mw7s 
Building 450 

o3KmQ4 

PHZ-1 

GRAB 

INORGANICS lMG/KGI 

TABLE 12-4 

TOTAL ORGANIC CARBON (MG/KG) 1 I I I I I 9370 I I 

I 



TABLE 12-4 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 7TB1(2-4) 7TB128204 
DEPTH (feet): 2-4 2-4 

LOCATION: 7TBl 7TBl2 
ZONE: Building 450 Building 450 

SAMPLE DATE: 06/09/90 03lO6l94 

INVESTIGATION: PHI PH2-1 

SAMPLE TYPE: GRAB GRAB 

STATUS: 
..a. --.a -1 ,,,A,,-a. a. 

7lB134lOOl 7TB13015 03 5 

O-l 1.5-4 

7TBl3 7TBl3 
Building 450 Building 450 

03KW94 03/06@4 

PH2-1 PH2-1 

GRAB GRAB 

7TBlWO5 

3-5 

7TBl6 
Building 450 

03lo7i94 

PH2-1 

GRAB 

7TB2(2-4) 

2-4 

7TB2 
Bultding 450 

o#o9l9o 

PHl 

GRAB 

7TB7(2-4) 

2-4 
7TBl 

Building 450 

PHl 

GRAB 

VULA I ILC~ (uwnu~ 

1 ,l-DICHLOROETHENE I 6U I 11 u I I 11 u I 13 u I 6U I 6U 

2.BUTANONE 12 u 11 u 11 u 13 u 12 u 13 u 

ACETONE 
#3r.,-7h-.,r 

12 u 11 u 27 J 13 u 12 u 13 u 

6U 11 u 11 u 13 u 6U 6U 

c II 11 II 11 11 13 u 6U 6U L;AKUUN IJIDULf-IIJC “V *. I . . - .- - 

METHYLENE CHLORIDE 6U 6J 6J 13 u 3J 3J 

TETRACHLOROETHENE 6U 11 u 11 u 13 u 6U 6U 

TOLUENE 6U 5J 4J 6J 6U 6U 

XYLENES, TOTAL 6U 3J 11 u 13 u 6U 6U 

SEMIVOLATILES (UGKG) 
2-METHYLNAPHTHALENE 1 410 u 1 360U I ! 23J ! 430U I 4OOU I d 420 u 

QMETHYLPHENOL 410 u 360U I I 360U I 430U ! 4OOU ! 420 u 

ACENAPHTHENE 4lOU 43 

ACENAPHTHYLENE 410 u 20J 36OU 430U 4OOU 420 u 

ANTHRACENE 410 u 160 J 3BOU 430U 4OOU 420 u 

BENZO(A)ANTHRACENE 410 u 650 36J 430U 4OOU 420 u 

RFN7nlAIPYRFNF 420 u 

i J I I 3BOU I 43OU ! 4OOU ! 420 u 
I 

I 410 u I 600 I ! 61 J ! 430U I 4OOU I ‘-..-v,. .,. . ..-.-- 
#..-..-,,-.,m\c. I amr3..ITllr.,C I ,i,n II I am-l I I 48.l I 430U I 4OOU I 420 u I LltNLU(U)rLUUKMN I “CI”(E I 7,” Y I “..” I I .- - I I I 

BENZO(G,H,l)PERYLENE 
410 u 590 57 J 43OU 4OOU 4 420 u 

I 
BENZO(K)FLUORANTHENE 410 u 520 35 J 430U 4OOU 420 u I 

BENZOIC ACID I 
- II 
LVVV ” I 

Ml 
-” I I 

57 .I -. - 1 
21m u 2 0OOlJ _.-- - 2OOOU I 

BlS(2.ETHYLHEXYL)PHTHALATE I q ~ r 180 J 430U I 190 J I 140 J I 

BUTYL BENZYL PHTHALATE 1 410 u I 360 -iJ I 1 36OU ! 430U I 4OOU I 

CARBAZOLE 

CHRYSENE - 
720 I I 365 I 430U I 4COU I 420 u 

I 
. _. -..-I. -..-I#.. ..-I- I *ml I I ?ml II 22 .I 430 u 4COU 

I I 92 J I I 36OU I 430U ! I 
410 u 

420 u I 
DI-N-W I Y L rn I KALH I t 

DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 

DIETHYL PHTHAIATE 

FLUORANTHENE 

.-- - tvv ” ““” - -- - 

410 u 360U 360U 430U I 4OOU 420 u 

410 u 27 J 360U 430U 4OOU 420 u 

410 u 36l 1t.l I I 360U ! 430U ! 4QOU I 420 u 

410 u 960 I I 70 J I 21 J I 43J I 420 u 



TABLE 12-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

ZONE: 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

7181(2-4) 7TB120204 

2-4 2-4 
7TBl 7TBl2 

Building 450 Building 450 
om9m 03lO6ENl 
PHl PHZ-1 
GRAB GRAB 

7TB13-0001 

O-l 
7TBl3 

Building 450 
03/06/94 
PH2-1 

GRAB 

7TBl3015 03 5 

1.5-4 
7TBl3 

Building 450 
03lO6l94 
PH2-1 

GRAB 

7TBl60305 

3-5 

7TB16 

Building 450 
03/07i94 

PH2-1 
GRAB 

7TB2(2-4) 

2-4 

7TB2 

Building 450 
o6m9/90 

PHl 
GRAB 

7TB7(2-4) 

2-4 

7TBl 

Building 450 
06/09/90 

PHl 
GRAB 

SEMIVOLATILES fUG/KGI .: 

I 410 u I 66J 360U 430U 4WU 4m u 

I 410 u ! 

! 
560 ! 

! 

! 

! 

! 

! ! 1 
5oJ 430U I 4ooU I 420 u I 

410 u 36OU 36OU 430U 4OOU 4m u 

410 u 570 63 J 430U 4OOU 420 u 

410 u 660 64J 21 J 41 J 4mu 

! mu ! 14 J ! ! 6.1 J 1 4.4 J ! mu ! mu I 

FLUORENE 

INDENO(l,2,3XD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 
PESTlClDESlPCBs (UGIKG) 

4,4’-DDD 

4,4’-DDE mu 6.4 J 37 u 5.4 J mu mu 
4,4’-DDT mu 16 J 37 u 26J mu mu 
AROCLOR-1254 200U 370 u 370 u 430U 2OOU 200U 

ENDOSULFAN SULFATE mu 37 u 37 u 43U mu mu 
ENDRIN ALDEHYDE 37 u 37 u 43U 

ENDRIN KETONE mu 37 u 37 u 43U mu mu 

HEPTACHLOR 10 u 19 u I 19 u 22U I 9.6 u 10 u 

METHOXYCHLSR la0 u 190 u I 190 u 220U 96U loo u 
INORGANICS (MGIKG) 



L 

TABLE 12-4 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

ZONE: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: I 
INORGANICS (MO/KG) . . 

7TBl(2-4) 17TB12-0204 

2-4 

?TBl 

Building 450 

o6l09/90 

PHl 

GRAB 

I 2-4 

7TB12 

Building 450 

03l08/94 

PH2-1 

GRAB 

Buiiding 450 

03l0&94 

PH2-1 

GRAB 

7TBl3015 03 5 

1.5-4 

7TBl3 

Building 450 

03lO6l94 

PH2-1 

GRAB 

r 
. 

Building 450 
03io7l94 

PH2-1 

GRAB 

7TB2(2-4) 

2-4 

7TB2 

Building 450 

o6l!39Klo 

PHl 

GRAB 

7TB7(2-4) 

2-4 

AB! 

Building 450 

PHl 

GRAB 

MERCURY I 0.11 u I 0.13 ! 1 0.11 u I 0.1 UJ I 0.11 u I 0.13 u I 
NICKEL 15.0 J 16.0 J 9.9 5.4 14.4 J 12.3 J 

POTASSIUM 625 5130 1910 744 J 1940 666 

SELENIUM 0.5 u 0.7 UJ 0.66 UJ 0.6 U 0.47 u 0.51 u 

SILVER 2.0 u 0.66 J 0.46 u 0.4 UJ 3.0 2.0 u 

SODIUM 54.8 J 

THALLIUM 0.99 u 

VANADIUM 32.7 

ZINC 43.0 J 

TOTAL PETROLEUM HYDROCARBONS (MGIKG) 

TPH 1 -__. 
MISCELLANEOUS PARAMETERS (MGIKG) 

TOTAL ORGANIC CARBON (MG/KG) 1 

121 J 68.2 191 J 118 J 105 

0.44 u 0.23 U 0.2 u 0.94 u 1.0 u 

33.7 201 15.7 u 31 .o 32.6 

66.0 36.2 47.4 J 46.9 J 37.3 J 
/a. 

I 160 I I 238 I I I 1 

I 8390 I 4740 I I I I I 



TABLE 12-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 

SAMPLE NUMBER: 7’107-0406 7188-0202 9 

DEPTH (feet): 4-6 2 2.9 - 
LOCATION: 7TB7 7TB8 
ZONE: Building 450 Building 450 
SAMPLE DATE: 03/l 4t94 03/l 5l94 
INVESTIGATION: PH2-1 PH2-1 
SAMPLE TYPE: GRAB GRAB 
STATUS: 

7TBB0202 90 

2 - 2.9 

7TB6 

Building 450 
03/l 5l94 

PH2-1 
GRAB 

7TE9-%02 

o-2 
7TB9 

Building 450 
03Mi94 

PHZ-1 

GRAB 

7MWlos-0608 

6-8 

7MWlOS 

Downgradient 
02lO6l94 

PH2-1 

GRAB 

7MW0s-0408 

4-6 

7rvlW8S 

DowngradiiIlt 
OLXW94 

PH2-1 

GRAB 

7MWwIfm 

6-8 

7MW9S 

Downgradienl 

02lC6l94 

PHZ-1 

GRAB 



TABLE 12-4 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 

x TORPEDO SHOPS: NSB-NLON: GROTON. CONNECTICUT 

$ r 77874433 I7Tf38-0202 9 SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

ZONE: 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

4-6 

7TB7 
Building 450 
03/l 494 

PH2-1 

GRAB 

I 2 - 2.9 

7TB6 

Building 450 
OYl5I94 

PH2-1 

GRAB 

~7TeaOa2 90 

2 - 2.9 

7TB8 

Building 450 
03t15l94 
PH2-1 

GRAB 

Building 450 Downgradient 
0306l94 02BMf94 
PH2-1 PH2-1 

GRAB GRAB 

7Mw&0408 

4-8 

7MW6S 

Downgradient 
02lO6l94 
PH2-1 

GRAB 

7Mw9s-0608 

6-8 

7Mw9s 

Downgradiint 

PH2-1 
GRAB 

J I I 

~L,.I,.“- I l&L” ,“Y’,.V, 

FLUORENE 

INDENO(l,2,3-CD)PYRENE 

NAPHTHALENE 

38OU 420 u 42l 360U 38OU 600 400U 

40J 420 u 420 u I 360U I 38OU 48J 400U 

38OlJ 420 U 420 u 360U 38OU 40OU 400U 
4 

PHENANTHRENE I 100 J I 25 J I 420 u I 360U I 38OU I 1800 I 4OOU 

PYRENE 180 J 40J 22 J 360U 38OU 230 J 400U I 
PESTlClDESlPCBs (UGIKG) 
4.4’-DOD 37 u 42 U 42 U 36U 40U 

4,4-DDE 37 u 42 U 42 U 36U 40U 

4,C-DOT 37 u 42 U 42 U 36U 40U 

AROCLOR-1254 370 u 420 u 420 u 360U 400U 

42 U I 36U I I 40U I 
42 U 36U 40U I 

ENDOSULFAN SULFATE 37 u 42 U 

ENDRIN ALDEHYDE 5.5 J 5.5 J 

ENDRIN KETONE 37 u 42 U 

HEPTACHLOR 19 u 22U 

mrrunwrul f-m 190 u 22OU 

I 

42 U 36U 40U 

22U 18 U 21 -u 

22oU 180 u 210 u 
I 

.-- - 
I 

--- - 
I I 

I 1.6 U I 4.6 U 3.0 u 3.5 J 4.5 3.0 8.1 I 

I 2x3 I 16.9 I 6.6 I 9.1 J I 16.1 J I 18.2 J I CHROMIUM _-.- 

COBA’ T 

LI 

I 
I 

fan 
-.- 

I 
I 

78 

. .- 

I 
I 

69 I I 3.5 u I 6.1 I 3.9 u I 5.6 I 

CD I 37A I 33l-l I 93 I 11.7 I 13.6 I 14.2 I 

IRON 
LEAD 15.8 J 22.4 J 22.2 J 4.5 J 2.5 U 9.1 u 4.4 u 

MAGNESIUM 7310 I 5170 3370 -.-- I 3790 -.-- I 
1510 ._._ 

I 
22OOJ 3060 

MANGANESE 357 J I 230 J I 194 J I 87.7 I 171 I 106 I 161 I 

3 
0 

ii 



TABLE 12-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL R fSULTS 
TORPEDO SHOPS: NSB-NLON: GROTON. COI INECTICUT 
SAMPLE NUMBER: 

~ DEPTH (feet): 

LOCATION: 

ZONE: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

7TB7-0406 

4-6 

7TB7 

Building 450 

03/l 4f94 

PH2-1 

GRAB 

@64202.9 

12 - 2.9 

~t:ng 450 

03/l 5t94 

PH2-1 

GRAB 

I7TB9-0202.90 

2 - 2.9 

rrB6 

Building 450 
030 5l94 

PH2-1 

GRAB 

pKmoo2 

o-2 

7TB9 

Building 450 
0306i94 

PH2-1 

GRAB 

pMw105osoa 

6-8 

7MwlOS 

DOWngWklt 

02lO6i94 
PH2-1 

GRAB 

7Mw8s0408 

4-8 

7MW6S 

Dcnmgradienl 

0206l94 

PH2-1 
GRAB 

THALLIUM 0.34 J 

VANADIUM 56.0 

ZINC 87.5 
TOTAL PETROLEUM HYDROCARBONS (MGIKG) 

TPH I 
MISCELLANEOUS PARAMETERS (MGkG) 

TOTAL ORGANIC CARBON (MG/KG) 1 

0.25 UJ 0.23 UJ 0.22 u 0.23 u 0.24 U 0.25 u 

37.9 26.0 7.7 12.3 23.6 21.9 

44.2 35.7 13.6 18.7 30.2 25.9 

I I I I 11.6 UJ I 698 J I 12 UJ I 

I I I I I 2740 I I 

7Mwgw6c8 

6-8 

7Mw9s 

DovmgfacJient 

PH2-1 

GRAB 
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TABLE 12-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: ~7Mw9s06080 17TBl60507 

DEPTH (feet): 

LOCATION: 

ZONE: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

I 

6-8 

7MW9S 

Downgtadiint 

02lW94 

PH2-1 

GRAB 

5-7 

7TBl4 

Downgradient 

PHZ-1 

GRAB 

7TBl506C@ 

6-8 

?TB15 

Downgtadiint 

wo7l94 

PH2-1 

GRAB 

T 

i 
II II 

7 II 
-J 

12 u 12 u 

rnbL I “I”ci I -hl” 48U 29U 

BENZENE 12 u 12 u 12 u 

1 ,I-DICHLOROETHENE 12 u I 12 u 12 u I 
2-BUTANONE 12 u 

! 1 1 ! I 
At-CTniIC “? II 

CARBON DISULFIDE 12 u 12 u 12 u 

METHYLENE CHLORIDE 60J 60J 60J 

TETRACHLOROETHENE 6J 4J 3J 

TOLUENE 12 u 12 u 12 u 

XYLENES, TOTAL 12 u 12 u 12 u 
SEMIVOLATILES (UG/KG) 

BIS(ZETHYLHEXYL)PHTHALATE 

BUTYL BENZYL PHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUlYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

4OOU 390 u 4OOU 

400U 390 u 400U 

400U 390 u 400U 

400U 390 u 4WU 

400U 390 u 40OU 

400U 39oU 400U 

4OOU 390 u 4WU 

400U 390 u 4OOU 
1 

1 FLUORANTHENE I 4ooU I 390 u I 4ooU I I I I I 
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TABLE 12-4 . 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON: GROTON. CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

ZONE: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE lYPE: 

STATUS: 

7MW9M608D 770140507 
6-6 5-7 
7Mw9s 7TBl4 
Damgradient Downgradient 
02/06/94 D2lo6l94 
PHZ-1 PHZ-1 
GRAB GRAB 

I 
SEMNOLATILES (UWKG) ‘1. 

7TBl50608 

6-6 

7TBl5 

Dovmgradient 

02/07/94 

PH2-1 

GRAB 

II II II II 

FLUORENE 

INDENO(l,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 
INORGANICS lMGMGI 

400U 39OU 4ooU 

400U 390 u 400U 

400U 390 u 400U 

400U 390 u 400U 

400U 390 u 400U 
-- -----._.-. -- . ..-.._- 

i ALUMINUM 1flQlXl I I I I I 

I IRON I 16400 I 8230 173-M I I I I I 

1 SELENIUM 0.74 UJ 0.72 UJ I 0.74 UJ I I I 

THALLIUM I 0.25 u I 0.24 U I 0.25 iJJ I ~~ I I 
VANADIUM 21.3 J 16.5 J 26.4 J 

1 ZINC I 28.3 I 23.5 I 33.4 I I I I 
TOTAL PETROLEUM HYDROCARBONS (MGIKG) 

1 



TABLE 12-4 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

ZONE: 
SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

7MW9SmD I7TBl44EiI7 

IMGIKG) 

12.2 UJ I 11.8 UJ I 12.2 UJ I I I I I 

II II II 

I 

TOTAL PETROLEUM HYDROCARBON 

1 TPH 



TABLE 12-5 
SUMMARY OF POSlTlVE TOXICITY CHARACTERISTIC LEACHING PROCEDUFE ANALYTICAL RESULTS (SOIL) 

B TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
r 

0’ SAMPLE NUMBER: 7MW3@8) Aa3(W 7TB4(4-6) ~W6-4 7W6-4 7hlWl(o-2) 7MW2(2-4) 

INVESTIGATION: PHI PHl PHl PHI PHI PHI PHI 

SAMPLE DATE: 06/14/90 08/1390 06/14/90 08/10/90 08/l 4/90 06/13/90 o6lDQl9o 

LOCATION: 7Mw3S 7TB3 7TB4 7TB5 7TB6 7MWl D 7Mihf2 

SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB GRAB ’ 

STATUS: 

TCLP METALS (MO/L)* 

ARSENIC (5.OAI.5) 

BARIUM (lOO.O/lO.O) 

CADMIUM (1.0/0.05) 

SELENIUM (l.OKI.5) 

0.100 u 0.100 u 0.170 J 0.360 J 0.160 J 0.130 J 0.190 J 

0.240 J 0.160 J 0.190 J 0.370 J 0.260 J 0.440 J 0.330 J 

o.oo5o u 0.0095 J o.oo5o u o.oo5o u o.w50 u 0.0050 u o.oo5o u 

0.100 u 0.100 u 0.100 u 0.110 J 0.0160 u 0.100 u 0.100 u 

l Federal Toxicity Characteristic Regulatory Level (68 FR 46049)IConnectkut Remdiation Standard Pollutant Mobility Criteria for GB waters. 
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TABLE 12-5 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 7TB1(2-4) 7TB7(2-4) 7TB2(2-4) 7MWBS-0408 

INVESTIGATION: PHl PHl PHl PH2-1 

SAMPLE DATE: 08/09/90 o8Kw9o o8mJ/90 02lO8l94 
LOCATION: 7TBl 7TBl 7TB2 7MW8S 

SAMPLE TYPE: GRAB GRAB GRAB GRAB 

STATUS: 

TCLP METALS (MDIL)’ 

ARSENIC (5.0x).5) 0.150 J 0.140 J 0.240 J o.o5oo u 

BARIUM (100.0/l 0.0) 0.390 J 0.370 J 0.490 J 0.145 

CADMIUM (1 .O/O.OB) o.oosJ u o.oo5o u o.oo5o u 0.0030 UJ 

SELENIUM (1.0/0.5) 0.100 u 0.100 u 0.140 J 0.0240 u 

l Federal Toxicity Charactefktk Regulatory Level (68 FR 48048)/Connecticut RemediaMn Standard Pollutant Mobility Criteria for GB waters. 



TABLE 12-6 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 7 - TORPEDO SHOPS 

is 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

8 

Analyte 

Building 450 (1) Building 325 (2) 

Surface Soils (<2 Feet) Subsurface Soils (*2 Feet) Surface Soils (<2 Feet) Subsurface Soils (~2 Feet) 

Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maxlmum of Range Maximum of Range Maxlmum 

Detection Detection Detection Detection Detection Detection Detection Detection 
VOLATILE ORGANICS (@kg) 

’ l,l-Dichlorcethene 014 . - ND (3) 018 ND 112 3 7MW4s 018 ND 
P-Butanone o/4 ND O/8 ND o/2 ND 118 32 7TB5 
Acetone II4 27 7TB13 018 ND l/2 11 7MW4s 218 77-l 70 7TB5 

SEMIVOLATILE ORGANICS (@kg) 

;3 2-Methylnaphthalene 114 23 7TB13 018 ND 212 110-170 7MW4S 018 ND 
k ‘;~JMt&y,” 014 ND 118 560 7MW2 012 ND 018 ND 

o/4 ND 218 4347 7MW2 2t2 720-790 7MW4s 018 ND 
Acenaphthylene o/4 ND II8 20 7TB12 212 28-55 7TBlO 018 ND 
Anthracene o/4 ND 318 21-180 7TBl2 212 1100-1300 7TBlO 018 ND 
Benzo(a)anthracene 2/4 36-270 7MWlD 418 55-650 7TB12 212 2400-2700 7TBlO 018 ND 
Benzo(a)pyrene 2l4 61-570 7MWlD 418 46-800 7TB12 212 1700-l 900 7TBlO 318 33-l 90 7MwllS 
BenzoIb)fluoranthene 2l4 48-610 7MWlD 518 21-980 7TB12 2l2 2800-3200 7TBlO 118 61 7TB3 



TABLE 12-6 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 

8 PAGE 2 OF 3 

$ 
s Building 4SS (1) Building 325 (23 

Surface Soils (~2 Feet) Subsurface Soils (*2 Feet) Surface Soils (~2 Feet) Subsurface Soils (a2 Feet) 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentratkm Location of Frequency Concentration Lo&ton of 

of Range Maximum of Range Maximum of Range Waxlmum of Range Maximum 

Detection Detection Detection Detectlon Detection Detection Detection Detection 

Nap~halene 014 ND 016 ND 212 260-310 7MW4s 016 ND 

Phenanthreme 2l4 ‘. 63-170 7MWlD 516 25-570 7TB12 212 4100-4300 7MW4s 018 ND 

Pyrene 1 314 23-330 7MWl D 718 21-860 7TBl2 212 3900-4200 7TBlO 118 46 1 7TB3 

PESTlClDESIPCBs (uglkg) 

-/. 

. . . 

,. 

,- 

iG 

el 

3 
ru= 
0 

s 
= E, 

0 $$ 

E 4-L 



TABLE 12-6 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 7 - TORPEDO SHOPS 

F 
NSB-NLON, GROTON, CONNECTICUT 

;; PAGE 3 3 OF 

Building 450 (1) Building 325 (2) 

Surface Soils (~2 Feet) Subsurface Soils (~2 Feet) Surface Soils (~2 Feet) Subsurface Soils (~2 Feet) 

Anaiyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration LOCatiOfI of 

of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Detection Detection Detection 

, Sodium 414 60.9366 7MWlD 818 105212 7TB8 212 340-708 7Mw4s 818 87.6-240 7Mw6s 

Thallium 014 : - ND 118 0.34 7TB7 l/2 0.26 7Mw4s 18 0.38-l 7Mw6s 

Vanadium 314 7.745.8 7MwlD 718 24.8-56 7TB7 012 ND 718 22.7-86.7 7MW6S 

Zinc 414 13.8-62.9 7MWlD 818 43-l 01 7Mw5s 2l2 48.7-133 7MW4S 818 26.8-84.2 7MW6S 

TCLP METALS (mg/L) (5) 

Arsenic (5.OIO.5) 111 0.13 

Barium (lOO.O/lO) 111 0.44 

Cadmium (1.010.05) OH 

Selenium (1.0105) O/l 

TOTAL PETROLEUM HYDROCARBONS (mg/kg) 

;s .ITPH 1 111 1 238 

B, 
MISCELLANEOUS PARAMETERS (mglkg) 

Total omanic carbon I 111 I 4740 

7MWl D 313 

7MWl D 313 

ND 013 

ND 113 

1 7TBl3 1 l/l 

1 7TBl3 i 212 

0.15-0.24 7TB2 NA (4) 315 

0.33-0.49 7TB2 NA 515 

ND NA 115 
0.14 7TB2 NA 115 

160 1 7TB12 1 414 1 28-367 1 B325-SB06 1 519 

8390-9370 1 7MW5S 1 - I I NA I I NA 1 

28.9-386 1 B325-hfWO3~ 

1 Includes samples 7hW1, 7MW2,7MW5S, 7MW7S, 7TB1, 7TBl2. TTBl3 (O-l), 7TBl3 (1.5-3.5) 7TBl6, 7TB2, 7TB7 (24) 7TB7 (4-6) 7TB8, 7-l-B-D (5&d duplicate of 7TB8), and 7TB9. 

Maximum concentrations are used for evaluation of field duplicates and are counted as one sample. 

2 indudes samples 7SOlO,7SCW 7SG6S (3-5) 7SG6S (57), 7MWll S, 7hW3,7TB3,7TB4,7TBS, 7TB6, B325-MWOl-0204, B325-MVVOI-0406, B325-MVVO3-0002, B325-MWO3-0408, 

B325-MVVO4-6406,8325-1111\11104-0608,8353-MWO5-0002. B325-MWO5-0406, B325-MWO6-0002, DUP-02 (fteid duplicate of B325-h+lW06-0002), B325-Mwo7-6003, B325SS-0203, 

and B325SW-0203. Maximum concentrations are used for evaluation of fieid duplicates and are counted as one sample. B325-f~WO2-0002 is not included since soils from this 

sampling area were excavated. 

3 ND - Not Detected. 

4 Nh - Not Anaiyzed. 

5 Values in parentheses represent Federal Toxicity Characteristic Regulatory Level (58 FR 46049)IConnecticut Clean-Up Standard Pollutant Mobiiii Criteria for GB waters. 

( i 
,’ 

(i LII 
,I 

c 



TABLE 12-7 

Revision 1 
March 1997 

- 

SUMMA ,RY OF SOIL ANALYTICAL RESULTS 
SITE 7 - TORPEDO SHOPS 
NSB-NL .ON, GROTON, CONNECTICUT 
PAGE 1 OF2 

Is 111 I Downgradient Soi , , 
ubsurface Soils (>2 Feet) (2) 

Concentration Location of 

fBsrium (100.0/10)(3) I l/l I 0.145 I 7MW8S 
TOTAL PETROELUM HYDROCARBONS (mglkg) 

I 

[TPH I 115 I 898 I 7MW8S I 

D-01-95-10 12-67 



TABLE 12-7 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Revision 1 
March 1997 

Downgradient Soils (1) 
Subsurface Soils (>2 Feet) (2) 

Analyte Frequency Concentration Location of 
of Range Maximum 

Detection Detection 
MISCELLANEOUS PARAMETERS (mglkg) 

ITotal organic carbon I l/l I 2740 I 7MW8S I 

1 Includes samples 7MWlOS 7MW8S, 7MW9S 7MW9S-D (field duplicate 
of 7MW9S), 7TB14, and 7TB15. Maximum concentrations are used for 
evaluation of field duplicates and are counted as one sample. 

2 There are no surface soil samples in this area. 
3 Values in parentheses represent Federal Toxicity Characteristic Regulatory Level 

(58 FR 46049)Eonnecticut Clean-Up Standard Pollutant Mobility Criteria for 
GB waters. 

- 

D-01-9510 

. - 

12-68 CT0129 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

5 TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 

6 
SAMPLE NUMBER: 7GWlOS 7GWlOS 

s 
INVESTIGATION: PH2-1 PH2-1 

SAMPLE DATE: OY29l94 03t29194 

LOCATION: 7MWlOS 7MWlOS 

SCREEN DEPTH: Shallow Shallow 

FILTERING: Unfiltered Filtered 

VOLATILES (IJGIL) 

7GWlOS-2 7GWlOS-2 

PH2-2 PH2-2 

07lO0194 07lOW94 

7MWlOS 7MWl OS 
Shallow Shallow 

Unfiltered Filtered 

7GWllS 

PH2-1 

04io4t94 

7MWll S 

Shallow 

Unfiltered 

7GWllS 

PH2-1 

04to4t94 

7MWll S 

Shallow 

Filtered 

7GWllS-2 

PH2-2 

07107t94 

7MWll s 

Shallow 

Unfiltered 

DI-N-BUTYL PHTHALATE 0.5 J 10 u 10 u 10 u 

DIBENZOFURAN 10 u 10 u 10 u 10 u 

DIETHYL PHTHALATE 10 u 10 u 10 u 10 u 

FLUORENE 10 u 10 u 10 u 10 u 

PHENANTHRENE 10 u 10 u 10 u 10 u 

PHENOL 10 u 10 UJ , 10 u 10 u 
INORGANICS (UGIL) 

ALUMINUM 57.9 u 39.1 u 90.6 U 65.3 U 49.5 u 26.2 u 44.2 u 

ANTIMONY 15.0 UJ 15.0 UJ 17.5 u 12.0 u 15.0 u 15.0 u 12.0 u 

ARSENIC 2.0 u 2.0 u 6.9 U 5.0 u 2.0 u 2.0 u 4.3 u 

9 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 7GW10S 7GWlOS 7GW lOS-2 

INVESTIGATION: PH2-1 PH2-1 PH2-2 

SAMPLE DATE: 03QQl94 03/29/94 07lO0i94 
LOCATION: 7MWl OS 7MW10S 7MWlOS 
SCREEN DEPTH: Shallow Shallow Shallow 
FILTERING: Unfiltered Filtered Unfiltered 

7GW 105-2 I7GWllS 7GWllS 17GWllS2 

, 
INORGANICS (UG/L) 
BARIUM ! . 115 ! 116 ! 143 ! 153 I 76.1 74.7 I 765 

1.0 u 1.0 u 1.0 u 
-. 

BERYLLIUM 1.0 u 1.0 u 1.0 u 1.0 u 

BORON 
, 

50.0 UJ 50.0 UJ 95.1 96.9 I 77.8 J I 81.4 J ! 120 I 
CADMIUM 2.0 UJ 2.0 UJ 2.0 u 2.0 u I 

-- 
2.0 u I 2.0 u I 2.7 J 

I 

CALCIUM 25500 25400 31800 34600 I 39Ooo 39000 40000 I 

[ TPH 
MISCELLANEOUS PAF 

HARDNESS as CaC03 

I 6930 I 6900 I 7730 

3.0 u 3.0 u 3.0 u I 

I 5.0 u I 5.0 u I 3.0 u 

5.0 u 3.2 U 8.1 u I 
IYDROCARBONS (UGIL) 

I 500U I I 500U 
ZAMETERS (M&IL) 

I I I I I 

I 94 I I 108 I 1 I 136 I 140 I 130 I 

c Ii f, 



TABLE 12-8 

x 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TnRPFOO SHOPS! NSE-NLON. GROTON. CONNECTICUT 

8 I r 6 ’ I 

.-... --- -..-. -, .--- .---.- , ---- .-.-, -- .-.- --__--_ 

SAMPLE NUMBER: 7GWllS-2 120790-7MWl 120790-7Mw4 7GWlD 7GWlD 7GWlD-2 7GWlD-2 

INVESTIGATION: PH2-2 PHI PHl PH2-1 PH2-1 PH2-2 PH2-2 

SAMPLE DATE: 07io7l94 12tO7l90 12lo7190 03131 I94 03l31l94 07iO6l94 07l06&+4 
LOCATION: 7MWllS 7MWl D 7MWlD 7MWl D 7MWl D 7MWl D 7MWlD 

SCREEN DEPTH: Shallow D=P Deep D-P D=P D-P D-P 

L 
FILTERING: 
Unl ATM EC IIIP,tl \ 

Filtered Unfiltered Unfiltered Unfiltered Filtered Unfiltered Filtered 

DI-N-BUTYL PHTHALATE 10 u 10 u 10 UJ 10 UJ 

DIBENZOFURAN 10 u 10 u 10 u 10 UJ 

DIETHYL PHTHALATE 10 u 10 u 10 u 10 UJ 

FLUORENE 10 u 10 u 10 u 10 UJ 

PHENANTHRENE 10 u 10 u 10 UJ 10 UJ 

PHENOL 10 u 10 u 10 u 10 u 
INORGANICS (UGIL) 
ALUMINUM 51.5 u 30.0 u 30.0 u 377 J 26.3 U 563 45.7 u 

ANTIMONY 19.6 U 25.0 u 25.0 U 13.0 u 17.1 J 12.0 UR 12.0 UR 

9 ARSENIC 3.0 u 3.0 u 3.0 u 5.6 J 2.0 u 5.0 u 5.0 u 

0 

ii 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLOIi 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

SCREEN DEPTH: 

FILTERING: 

J, 

INORGANICS (UC/L] 

GROTON. CONNECTICUT 
7GW 115-2 I1207937MW1 12079@-7MW4 

PHl 

12/07/90 

7MWl D 

D-P 
Unfiltered 

7GWlD 

PH2-1 

03131 I94 

7MWl D 

D-P 
Unfiltered 

7GWlD 7GWlD-2 

PH2-1 PH2-2 

03/31 I94 o7m6l94 

7MWlD 7MWl D 

D=P D=P 
Filtered - Unfiltered 

7GWlD-2 

PH2-2 

07/cw94 

7MWl D 

Deep 
Filtered 

MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 I I I I 26 I I 72 I I 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 7GW2D 7GW20 7GW2D-2 

INVESTIGATION: PH2-1 PH2-1 PH2-2 

SAMPLE DATE: 04105l94 04lO5l94 07/07/94 
LOCATION: 7Mvi2D 7MW2D 7MW2D 
SCREEN DEPTH: D=P Deep Deep 
FILTERING: Unfiltered Filtered Unfiltered 

VOLATILES (UG/L) 

1 ,l ,l-TRICHLOROETHANE 10 u 10 u 5u 10 u 

1 ,l-DICHLOROETHANE 10 u 10 u 2J 10 u 

1 ,l-DICHLOROETHENE I 10 u I 10 u 5u 10 UJ 

TANONE I 10 u I 10 u 10 u 10 u 2-BU 

QMETHYL-2-PENTANONE 10 u 10 u . I 10 u 10 u 

CARBON DISULFIDE 10 u 10 u 5U 10 u 

CHLOROBENZENE 10 u 

CHLOROFORM 10 u I 10 u 1 ! 5u I 10 u I I 
METHYLEI 

17GW2D-2 

PH2-2 

07l07i94 
7MW2D 

Deep 

Filtered 

1X690-7MW2 7GW2S 

PHI PH2-1 

12lO6/90 03/31194 
7MVQS 7MWZS 

Shallow Shallow 

Unfiltered Unfiltered 

7GW2S 

PH2-1 

03131194 

7MW2S 

Shallow 

Filtered 

-1 

I 10 u I I 5u 1 10 u ! I 
rlE CHLORIDE I 14 u I I 1 J I I 5u I 10 u I 

IE 10 u 10 u 5U 10 u TRlCHLOROETHEIv I I 
XYLENES, TOTAL I 10 u I I 10 u I I 5u I 10 u I 
SEMIVOLATILES lUG/Ll 

I 

DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 

DIBENZOFURAN 10 u 10 u 10 u 10 u 

DIETHYL PHTHALATE 10 u 10 u 10 u 10 u 

FLUORENE 10 u 10 u 10 u 10 u 

PHENANTHRENE 10 u 10 u 10 u 10 u 

PHENOL 10 u 10 u ! 10 u 10 u 
INORGANICS (UGIL) 

ALUMINUM 3450 25.1 U 105 12.9 u 33.4 J 71.6 U 66.1 u 

ANTIMONY 13.0 u 13.0 u 12.0 UR 12.0 UR 25.0 U 13.0 u 15.6 J 

ARSENIC 2.1 J 2.0 u 5.0 u 5.0 u 3.0 u 4.6 J 4.5 J 

9 
0 

_,. . 

I -  



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 

i SAMPLE NUMBER: 7GW2D 7GW2D 

~ INVESTIGATION: PH2-1 PH2-1 

SAMPLE DATE: 04lO5l94 04lO5l94 
LOCATION: 7MW2D 7MW2D 

SCREEN DEPTH: D=P Deep 
FILTERING: Unfiltered Filtered 

7GW2D-2 

PHZ-2 

07lO7l94 

7MWZD 

Deep 
Unfiltered 

7GW2D-2 

PH2-2 

07lO7l94 

7MW2D 

D=P 
Filtered 

120690-7MW2 

PHl 
12ml90 
7MW2S 
Shallow 

Unfiltered 

7Gw2S 

PHZ-1 
03131194 
7MW2S 
Shallow 

Unfiltered 

7GW2S 

PH2-1 

03131194 
7MW2S 
Shallow 

1 

I I a I 
1 Filtered I 

INORGANICS (IJGIL) 
BARIUM 51.0 J 13.9 12.3 U 10.1 u 15.0 u 10.4 u 10.1 u 

BERYLLIUM 1.5 J 2.1 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
. BORON 27.1 U 50.0 u 22.7 u 28.0 u 1.8 R 11.1 u 9.6 

rAnLlll IL1 3n I1 30 11 20 u 20 u 2.6 3.0 u 3.0 u 

CALCIUM 10400 9790 8880 8510 11600 6020 5850 

CHROMIUM 6.4 J 4.0 u 3.0 u 3.0 u 50 u 4.0 u 4.0 u 

COBALT 5.0 u 5.0 u 3.0 u 30 u 5.0 u 11.7 J 13.6 J 

COPPER 7.7 J 5.0 u 20 UJ 2.0 UJ 12.1 J 5.0 u 5.0 u 

IRON 3760 9.4 u 96.7 u 33.6 U 24000 12200 I 11700 

I FAn 20 UJ 20 UJ 7.2 U 5.9 4.3 J 2.0 UJ 2.0 UJ 
Lb,.- I 

_.- -- 
L I 

MAGNESIUM 1 3010 J ! 1760 ! 1670 ! 1600 I 2410 I 146OJ I 1460 

879 441 430 1 MANGANESE ! 482 ! 427 ! 237 ! 224 
1 MERCURY I 0.2 u I 0.2 u I 0.2 u ! 0.2 u 0.2 u 0.2 u 0.2 u 

1 NICKFI I I 
! 

11.0 u 11.0 u I 7.0 u I 7.0 u I 
! 

7.0 u I 
! 

11.0 UJ I 11.0 UJ . ..-. .-- , 
POTASSIUM I 2540J 1 1550 ! 2300 u ! 19oOu I 5000J I 1770 J I 1620 J 

10 u 3.0 UJ 3.0 UJ 1 SELENIUM ! 1.0 u ! 1.0 u I 5.0 UJ I 5.0 UJ 

1 WVFR I 20 u I 2.0 u I 2.0 UJ I 2.0 UJ 1.0 u I 2.0 u I 2.0 u . ..-1-v. I I I 

I A7Rn I A3Qn I 7830 I 7480 I 6060 I 3250 J I 3240 J - 

HARDNESS as CaC03 28 32.0 32 24 

TOTAL ORGANIC CARBON 2u 2u 

TOTAL PHOSPHORUS 0.1 u 0.1 u 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 7GW2D 7GW2D 7GW2D-2 

INVESTIGATION: PH2-1 PH2-1 PH2-2 

SAMPLE DATE: 04ms.m 04!S!W g7m7m4 #,“I,” 

LOCATION: 7MW2D 7MW2D 7MW2D 
SCREEN DEPTH: Deep D-P Deep 
FILTERING: Unfiltered Filtered Unfiltered 

MISCELLANEOUS PARAMETERS (MO/L) 

TOTAL SUSPENDED SOLIDS I 84 I I 1lJ I I I I I 

7GW2S 

PH2-1 
pm ma “I”,,” 
7Mw2S 

Shallow 

Filtered 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 1 7GW2S-2 1 7GW2S-2 17GW3D 17Gw3D 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 

FILTERING: 

PH2-2 

07/07/94 

7MW2S 

Shallow 
Unfiltered 

PH2-2 

07lO7l94 

7MW2S 

Shallow 

Filtered 

PH2-1 

04105l94 

7MW3D 

D=P 
Unfiltered 

PH2-1 

04105l94 

7MW3D 

Deep 
Filtered 

PH2-2 

07/06l94 

7MW3D 

Deep 
Unfittered 

PH2-2 

07/06l94 

7MW3D 

D=P 
Filtered 

120690-7MW3 

PHl 

12/06/90 

7MW3S 

Shallow 

Unfiltered 
, s 

VOLATILES (UGIL) 

1 ,l ,l-TRIC HLOROETHANE I 10 u I I 2J I I 12 I I 42 

1 ,l-DICHLOROETHANE 10 u 10 u ti I 30 I 
1 ,l-DICHLOROETHENE . 10 u 10 u 25 1 J 
2-BUTANONE 10 u 10 u 10 u 10 u 
QMETHYLZ-PENTANONE 10 u 10 u 10 u 10 u 
CARBON DISULFIDE 10 u 10 u 10 u 5U 
CHLOROBENZENE 10 u 10 u 3J 5lJ 
CHLOROFORM 10 u 10 u 10 u 5U 
METHYLENE CHLORIDE 10 u 14 u 10 u 5U 
TRICHLOROETHENE 10 u 10 u 10 u 5U 
XYLENES, TOTAL 10 u 10 u 10 u 5U 

7GW3D-2 I7GW3D-2 

INORGANICS (UG/L) 
ALUMINUM 18500 33.3 u 1BSGil 35.6 U 2290 45.5 u 32.2 J 
ANTIMONY 12.0 UR 12.0 UR 13.0 u 13.0 u 12.0 u 12.0 u 106 J 
ARSENIC 6.4 5.0 u 6.9 J 2.0 u 5.0 u 5.0 u 3.0 u 



TABLE 12-8 

z 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 

F SAMPLE NUMBER: 7GW2S2 7GW2S-2 7GW3D 

s INVESTIGATION: PH2-2 PH2-2 PH2-1 

SAMPLE DATE: 07107l94 07/07/94 04/05/94 

LOCATION: 7MW2S 7MW2S 7MW3D 

SCREEN DEPTH: Shallow Shallow D-P 
FILTERING: Unfiltered Filtered Unfiltered 

7GW3D I7GW3D-2 I7GW3D-2 I12%90-7MW3 

04105l94 

INORGANICS (W/L) 

BARIUM 106 6.0 U I 256 I 23.2 I 51.9 I 29.4 I 39.5 

BERYLLIUM 1.0 u 1.0 u 2.1 J 1.5 u 1.0 u 1.0 u 1.0 u 

BORON 25.5 U 36.5 U I ~~~ 165 I 187 I 184 I 184 

CAIMAIIIM 2.0 u 2.0 u I 3.0 u I 3.0 u I 2.0 u I 2.0 u I 4.0 

I 4.0 R 

CALCIUM 11800 6250 45300 27400 35000 33700 30300 

CHROMIUM 21.8 3.0 u 35 2 40 u 11.3 u 3.0 u 5.0 u 

COBALT 8.8 30 u 288 J 75 u 6.0 U 4.5 u 5.0 u 

r.nPPl=R 336 J 20 UJ 38.9 5.0 u 159 4.7 u 13.1 J 

IRON 32700 14200 19ooo 357 u 3230 51.0 u 140 J 

LEAD 12.4 U 2.4 J 4.9 J 2.0 UJ 23.0 4.6 3.2 J 

G MAGNESIUM 5360 1410 18200 8900 12800 11600 8760 

=1 MANGANESE 704 431 1510 808 1130 1080 960 

MERCURY 02 u 0.2 u 02 u 0.2 u 02 u 0.2 u 0.2 u 

NICKEL 13.0 u 7.0 u 24.3 J 11.0 u 7.0 u 7.0 u 7.0 u 

POTASSIUM 5390 206OU 11600 4970 6520 5170 466OJ 

1 SELENIUM I 5.0 UJ I 50 UJ ! 1.0 UJ ! 1.0 u ! 5.0 UJ ! 5.0 UJ ! 1.0 u 
1 

SILVER 2.0 UJ 2.0 UJ 2.0 u 2.0 u 3.0 u 2.0 u 38.9 

SODIUM 5340 3960 111000 112000 118000 116000 69900 

THALLIUM 5.0 UJ 5.0 UJ 1.0 UJ 1.0 UJ 5.0 UJ 5.0 u 2.0 UJ 

VANADIUM 39.1 3.0 u 57.5 4.0 u 7.5 3.0 u 20.3 

ZINC 47.7 7.5 u 74.2 7.9 u 78.5 46.2 19.5 J 

TOTAL PETROLEUM HYDROCARBONS (UGk) 

1 OIL I GREASE I I I 500 u I I 600 I I I 
MISCELLANEOUS PARAMETERS (MGIL) 

INIA, AS NITROGEN I I 1 0.1 u ! 
, 

! 0.1 u ! I J AMMO 

CHEMICAL OXYGEN DEMAND I 10 u I I 22 I I 
HARDNESS as CaC03 38 190 106 130 
TOTAL ORGANIC CARBON I 2u 

I 
I 

I 
1 2u 

I 
! 

I 

I 
1 

I 
I 

? TOTAL PHOSPHORUS 3.61 0.22 I 
0 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS: NSB-NLON, GROTON. CONNECTICUT 
SAMPLE NUMBER: 7GW2S-2 7GW2.S2 7GW3D 7GW3D 7GW3D-2 7GW3D-2 120690-7MW3 

INVESTIGATION: PH2-2 PH2-2 PHZ-1 PH2-1 PH2-2 PH2-2 PHl 

SAMPLE DATE: 07107l94 07107194 04nsl94 04lO5194 07/06/94 07lw94 12/06/90 

LOCATION: 7MW2S 7MW2S 7MW3D 7MW3D 7MW3D 7MW3D 7MW3S 

SCREEN DEPTH: Shallow Shallow Deep Deep Deep Deep Shallow 
FILTERING: Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered 
MISCFI I ANFnl IS DAPAMSTSPC IMr-II -. ..- 1 
. . . . -----.I---“. --..,L ,L,.Y \..*uraq 

I I I I I 
. -, 

TOTAL SUSPENDED SOLIDS 7840 358 
1 I I .i 



“‘I, 
I ., ? 

TABLE 12-S 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 7GW3S 7GW3S 

INVESTIGATION: PH2-1 PH2-1 

SAMPLE DATE: 03131 I94 03131194 

LOCATION: 7MW3S 7MW3S 

SCREEN DEPTH: Shallow I Shallow 

7GW3S-2 

PH2-2 

07lO6l94 

7MW3S 

Shallow 

Unfiltered Unfiltered Filtered Filtered 

PH2-1 

04104194 

7MW4S 
Shallow 

Unfiltered FILTERING: 

VOLATILES WGR) . . 
1 ,l ,l-TRICHLOROETHANE 3J 13 J 1 25 ! 1 ! 10 u I 

7GW3SD-2 17GW3S-2 17GW3S-D-2 

PH2-2 

07lO6l94 

7MW3S 
Shallow 

I 

PH2-2 

07/06l94 I 

PH2-2 

07lO6l94 

I 7MW3S I 7MW3S 

I Shallow I Shallow 

7GW4S 

1 1 ,l-DICHLOROETHANE ,. 6J 6J ! 10 u ! ! ! 10 u 
I 

l,l-DICHLOROETHENE 2J 2J 10 u 10 u 
2-BUTANONE 10 u 10 u 10 u 10 u 
QMETHYL-2-PENTANONE 10 u 10 u 10 u 21 
CARBON DISULFIDE 2J 10 u 10 u 10 u 
CHLOROBENZENE 10 u 10 u IO u 10 u 

CHLOROFORM 45 10 u 10 u 10 u 
METHYLENE CHLORIDE 10 u 10 u 10 u 10 u 

i 
TRICHLOROETHENE I 1 J I I 10 u I 10 u I I I 10 u 

I 
6 10 u 10 u 10 u 10 u 

2 

XYLENES, SEMIVOLATILES TOTAL 

(UGIL) 1,4-DICHLOROBENZENE 2J 10 u 10 u 10 u 
2-METHYLNAPHTHALENE 10 u 10 u 10 u 10 u 
ACENAPHTHENE 10 u 10 u 10 u 10 y 

.- .- 
10 u ACENAPHTHYLENE I 10 u I I 10 u I 10 u 

AUTUPdPEhlE 10 u 10 u 10 u .I - 
I-II. I I II\rt”LI.L .- - 

t 

BENZOIC ACID 5OU 5OU 5OU 5OU 
BlS(2-ETHYLHEXVL)PHTHAbITE 10 u 10 u 10 u 1ou 

‘DI-N-BUNL PHTHALATE 10 u 10 u 10 u 10 u 
DIBENZOFURAN 10 u 10 u 10 u 10 u 
DIETHYL PHTHALATE 10 u 10 u 10 u 10 u 
FLUORENE 10 u 10 u 10 u 10 u 
PHENANTHRENE 10 u 10 u 10 u 10 u 
PHENOL 10 u 10 u 10 iJ 10 u 

INORGANICS (UGIL) 
ALUMINUM 81.6 u 23.9 u 98.4 U 113 u 55.0 u 63.1 U 72.1 U 
ANTIMONY 13.0 u 13.0 u 12.0 u 12.0 u 12.0 u 12.0 u 15.0 u 

3 ARSENIC 2.0 u 2.0 UJ 5.0 u 5.0 u 5.0 u 5.0 u 112 



SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

SCREEN DEPTH: 

FILTERING: 

INORGANICS fllG/l \ 

7GW3S 

PH2-1 

03131194 

7MW3S 

Shallow 

Unfiltered 

7GW3S 

PH2-1 

0313 1 I94 

7MW3S 

Shallow 

Filtered 

TABLE 12-8 

g 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 

7GW3S-2 I7GW%-D-2 I7GW3S-2 I7GW3S-D-2 I7GW4S 

PH2-2 PH2-2 

07lO6l94 07lffil94 

7MW3s 7MW3S 
Shallow Shallow 

Unfiltered Unfiltered 

PH2-2 

07106194 

7MW3S 

Shallow 

Filtered 

PH2-2 

07lO6/94 

7MW3S 

Shallow 

Filtered 

PH2-1 

04lO4l94 

7MW4S 

Shallow 

Unfiltered 
..--__- __.-_-- __._ 

BARIUM 41.9 J 41.6 J 43.3 43.3 43.3 41.3 62.3 

BERYLLIUM . . 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

BORON 136 129 136 138 135 137 110 

CADMIUM 3.0 u 3.0 u 2.0 u 20 u 2.0 u 2.0 u 2.0 u 

CALCIUM 22200 22100 22800 23100 22600 22000 45100 

-gHROMlUM 4.0 u 4.0 u 3.6 U 43 u 30 u 6.1 U 30 u 
I 

COBALT I 5.0 u 5.0 u 
! 

30 u 
1 

30 u 
COPPER 5.0 u ! 

30 u 
! 

5.0 u 
! 

4.0 UJ 
I 

I 5.0 u I 20 u I 22 u ! 2.0 u ! 5.2 U ! 6.9 u 1 I 
IRON 992 55.9 J 166 176 76.8 U 93.7 56.8 U 

LEAD 2.0 UJ 2.0 UJ 2.3 J 2.0 u 3.1 J 2.1 J 2.2 u 

MAGNESIUM 8540 8490 6890 9050 8560 8310 9870 

MANGANESE 1030 978 1020 1030 1000 978 142 

MERCURY I 0.2 u 0.2 u 0.2 u 02 u 02 u 02 u 07 II 
I 
1 NICKEL 

I _- - _.- - -.- - 

I I I 
r 

11.0 UJ 110 UJ 7.0 u 7.0 u 70 u 7.0 u 19.3 U 

ilUM 3180 J 3380 J 3370 3690 3280 3610 6950 

VANADIUM I 4.0 u I 4.0 u I 3.0 u I 3.0 u I 3.0 u I 3.0 u I 5.0 u 

ZINC 6.4 J 3.0 u 10.1 u 14.9 U 20.9 U 12.9 u 67.9 
MISCELLANEOUS PARAMETERS (MO/L) 

HARDNESS as CaC03 I 98 I I 88 I 84 I I I 152 I 

s 
0 

E 

c II 

88 
c 

\ 
/Ii 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

f$ TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: lGW4s lGW4S.2 7GW4S-2 

INVESTIGATION: PH2-1 PH2-2 PH2-2 

SAMPLE DATE: O4lO4/94 07/07/94 07/07/94 

I 

LOCATION: 

I 

7MW4S 7MW4S 7MW4S 

SCREEN DEPTH: Shallow Shallow Shallow 

7GW5D 

PH2-1 

04/06/94 

7MWSD 

D=P 
Unfiltered Filtered 

7GW50 

PH2-1 
04/06/94 

7MW5D 

D=P 

7GW5D-2 

PHZ-2 

07106/94 
7MimD 

DIP 
Unfiltered 

7GW502 

PH2-2 

07h36l94 7 -. ..,-- /n4vv3v 

Deep 
Filtered 



TABLE 12-8 

g 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 

e 
SAMPLE NUMBER: 7GWds lGW&-2 7GW4S-2 7GW50 7GW5D 7GW5D-2 7GW5D2 

s INVESTIGATION: PH2-1 PH2-2 PH2-2 PH2-1 PH2-1 PH2-2 PH2-2 
SAMPLE DATE: 04fO4l94 07/07/94 07107l94 04/06/94 - 04mi94 07loal94 07lO8l94 
LOCATION: 7w4s 7MW4S 7MW4S 7MW5D 7MW5D 7MW5D 7MW5D 
SCREEN DEPTH: Shallow Shallow Shallow D-P D*P 
FILTERING: 

INORGANICS (ljG/L) 

Filtered Unfiltered Filtered 
Deep 

Unfiltered Filtered Unfiltered 
D=P 
Filtered 

BARIUM 62.3 63.8 ! 60.9 I 
BERYLLIUM 

! ! 585 

BORON I 105 I 220 u CADMIUM 2.0 u 2.0 u ! 204 ! 97.6 ! 50.0 u ! 34.3 u ! 20.0 

I 49.5 I 247 I 82.2 

I 1.0 u I 1.0 u ! 1.0 u ! 3.3 J 1.9 u 1.0 u 1.0 u 

I 2.0 u ! 3.0 ! 3.0 u 1 2.0 u I 2.0 u 
CALCIUM I 44800 I Slloa I I 777nn I 41000 I 79600 I 81500 
CHROMIUM 1n a. ^^ ^ _- - I -- - “0 II 4u u ZZ.b -I” ” 

COBALT 4.0 UJ 30 u 30 u 41 7 J 57 u 91 30 u 

COPPER 6.2 U 8.6 92 797 50 u 164 2.0 u 

IRON 60.5 u 357 397 80400 3&-l 31llXl 49.9 u 

I 20 UJ I 3.0 J 1 64.1 1 20 UJ 1 19.6 I 2.0 u 
I 

--. .- I 

MAGNESIUM I 9760 I 12000 I 117M I 7crulrl I 5080 I 12500 I 7400 

I 1 --- I -w" I Iv- ?l?4tl ?I -m 105tl 
0.2 u I 02 UJ I 

111.1 IT.8 I”... “IlrN &I,” .--- 

0.2 UJ 3.0 0.2 u 0.99 0.2 u 

7.2 U 7.0 u 94.0 21 .o 24.6 U 7.0 u 

8520 8470 29100 4630 11600 5760 

3.0 u 3.0 u 1.2 J 1.0 UJ 6.1 5.0 UJ 

19500 14100 22200 I 227GO 

OTAL PETROLEUM HYDROCA 

OIL 8 GREASF 
M,SCC’ I ALlCd 

AMM,..,,, “v ,.,I ,\wwL,. I I I 
CHEMlCAL -.,.,--.* --. _ _. .- I 

I 
~.MI&~S PARAMETERS (MGIL) 

I I I 500U I I 5oou .I I 
nNlA AC NITPAP_EN I I I 0.58 0.2 

UAYkitN UtMANlJ 48 04 

tlAKLJNtSS SS CSC03 156 156 240 230 

-e-e. -----..- -_-- ION 6.7 2.9 

IO 1 AL PHOSPHORUS 7.5 1.2 



I' 

s 

I 

INVESTIGATION: 

I 

PH2-1 

I 

PH2-2 

SAMPLE DATE: 04lO4l94 07lO7l94 

LOCATION: 7MW4S . 7MW4S 

SCREEN DEPTH: Shallow Shallow 

FILTERING: Filtered Unfiltered 

TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 

7GW4S-2 7GW5D 

PHZ-2 PH2-1 
07107l94 04lo6l94 

7MW4S 7MW5D 

Shallow Deep 

7GW5D 

PH2-1 

04/06/94 

7MWSD 

Deep 
Filtered Unfiltered Filtered 

7GW50-2 

PHZ-2 

07/08/94 

iMW5D 

Deep 
Unfiltered 

7GW5D-2 

PH2-2 

07/08l94 

7iiW5D 

Deep 

Filtered 
c 

MISCELLANEOUS PARAMETERS (MGIL) 

TOTAL SUSPENDED SOLIDS I I I I 16400 I I 2600 I I 
. 



TABLE 12-8, 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 

FILTERING: 

7GW5S 

PH2-1 

04/05/94 

7MW5S 

Shallow 

Unfiltered 

7GW5S 

PH2-1 

04105/94 

7MW5S 

Filtered 

7GW5S-2 

PH2-2 

07l06/94 

7MWSS 

Shalbw 

Unfittered 

7GW5s-2 

PH2-2 

07lo6l94 

7MW5S 

Shallow 

Filtered 

7GWfj.5 

PHZ-1 

04lO4l94 

7MW6S 

Shallow 

Unfiltered 

7GW6S 

PHZ-1 

04l04l94 

7MW6S 

Shallow 

Filtered 

7GW6S-2 

PHZ-2 

07lo6l94 

7MW6S 

Shallow 

Unfiltered 

ALUMINUM 26.3 U 22.3 u 59.8 u 37.2 U 956 18.2 U 3380 

ANTIMONY 13.0 u 13.0 u 12.0 u 12.0 u 13.0 u 13.0 u 12.0 UR 

ARSENIC 2.0 u 2.0 u 5.0 u 5.0 u 2.2 J 2.8 J 5.0 u 

d lh Cl 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 7GW5.S 7GW5S 7GW5S-2 

INVESTIGATION: PH2-1 PH2-1 PH2-2 

SAMPLE DATE: 04lO5l94 04Knl94 07Kw94 
LOCATION: 

I 

7Mw5s 

SCREEN DEPTH: Shallow I 

7MW5S 

Shallow I 

7Mw5s 

Shallow 

FILTERING: Unfiltered 1 Filtered 1 Unfiltered I 

MISCELLANEOUS PARAMETERS (MO/L) 

AMMONIA, AS NITROGEN 0.1 u 0.1 u I 

CHEMICAL OXYGEN DEMAND 10 u 10 u 
HARDNESS as CaC03 20 18.0 46 154 152 128 

TOTAL ORGANIC CARBON 2u 2u 

0 
TOTAL PHOSPHORUS 0.1 u 0.1 u 



TABLE 126 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS: NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 7GW5s 7GW5s 7GW5S-2 

INVESTIGATION: PH2-1 PH2-1 PH2-2 
SAMPLE DATE: o4m5l94 o4lo5l94 o7m6l94 
LOCATION: 7Mw5s 7w5s 7Mw5S 
SCREEN DEPTH: Shallow Shallow shalklw 
FILTERING: 1 Unfiltered 

MISCELLANEOUS PARAMETERS (W/L) 

t TOTAL SUSPENDED SOLIDS I 6 

1 Filtered 

I 

1 Unftiered 

I 3 

7GW!iS-2 

PH2-2 

07/06/94 

7MW5S 
Shallow 

1 Filtered 

I 

7GW6S 7Gw6s 

PH2-1 

04/04@4 
7MW6S 

Shallow 

1 Unfiltered 

I I 

PH2-1 

o4ml94 

7MW6S 
Shallow 

Filtered Unfiltered 

I I 
, 
. 

c II 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 7GW&2 7GW7s 7GW7S 

INVESTIGATION: PH2-2 PH2-1 PH2-1 

SAMPLE DATE: 07lo6l94 04lO4/94 041o4l94 
LOCATION: 7MW6S 7Mw7s 7MW7S 
SCREEN DEPTH: Shallow Shallow Shallow 
FILTERING: Filtered Unfiltered Filtered 

7GW7.S2 7GW7S-2 

PH2-2 PH2-2 

07ml94 07106l94 

7MW7S 7MW7.S 

Shallow Shallow 

Unfiltered Filtered 

7GW0S 

PH2-1 

03/29/94 

7MW6S 

Shallow 

Unfiltered 

7GW8s 

PH2-1 

03l29l94 
7Mw6S 

Shallow 

Filtered 

INORGANICS (UGIL) 
ALUMINUM 59.5 u 20.3 u 20.7 u 73.5 u 51.9 u 1660 23.6 U 
ANTIMONY 12.0 UR 13.0 u 13.0 u 12.0 UR 12.0 UR 15.0 UJ 15.0 UJ 
ARSENIC 5.0 u 2.0 UJ 2.0 UJ 5.0 u 5.0 u 2.0 u 2.0 u 



TABLE 128 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 

r;r 
SAMPLE NUMBER: 7GW6S-2 7GW7s 7Gw7s 7GW7S2 7GW7S-2 7GwEs 7Gwtx 

0’ 
INVESTIGATION: PH2-2 PH2-1 PH2-1 PH2-2 PH2-2 PH2-1 PH2-1 
SAMPLE DATE: 07m6l94 04lO4l94 04OW4 07ml94 07/06/94 03mi94 03/29/94 
LOCATION: 7MW6S 7MW7s 7MW7s 7MW7S 7MW7s 7MW8S 7MW6S 
SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow Shallow Shallow 
FILTERING: Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered 

pmlNORGANICS (W/L) 

BARIUM I 46.5 I 23.2 J I 24.7 I 24.5 U I 24.2 U I 99.5 I 92.6 

BERYLLIUM 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
BOR( I 

CADMIUM 2.0 u I 3.0 u I -.- - I -- - -.- -- 
CALClUb 

I 
I -. -__ I --. _- 

CHROMlUh 

COBP 

IN I 149 I 
39.3 u 

I 
543.0 u 

I 
36.5 U I 

37.0 u 
I 

50.0 UJ 
I 

50.0 UJ 

313 II 79 .I 2.0 u 2.0 UJ 20 UJ I 

1 COPF 

-._ - -.- - 
I 

“... ” 

NICKEL 7.0 u I 11.0 u I 20.2 

POTASSIUM 7740 3620 J 4040 

SELENIUM I 5.0 UJ I 1.0 u I 1.0 u 

1 2.0 UJ 2.0 u 20 u SILVEF -.- 

SODIUM 67500 66300 699-v 

THALLIUM 6.0 U 1.0 UJ In III 

VANADIUM 3.0 u 4.0 u 7.” ” 
ZIf 

I.” ” 

4600 

5.0 UJ 
7 n I I.1 

5.0 UJ 

2.0 UJ I -.- -- I I 
M 52400 ! 50100 ! 136Om ! 136000 I 

JC I 10.4 u I 40.1 I 43.9 I 
TOTAL PETROLEUM HYDROCARBONS lUGiLl 

..” WI I 6.1 U 7.7 u 10.0 UJ 1.0 UJ 

An II 3.0 u 3.0 u 5.2 U 5.0 UJ 

I 44.5 34.1 6.3 2.0 u 

._” . 

5210 

1 TPH I 
MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 I 

I I I I I 1200 I I 

I 64 I 66.0 I 1161 I I 132 I I 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 7GW8S-2 7Gw8S 2 7GW9S 

INVESTIGATION: PH2-2 PH2-2 PH2-1 

SAMPLE DATE: 07lO7i94 07107194 03lm94 
LOCATION: 

SCREEN DEPTH: 

FILTERING: 

7GW9S 

PH2-1 

03/29/94 

7MW9S 
Shallow 

7GW9S-D 7GW9.S2 

PH2-1 PH2-2 

03lzJt94 o7ml94 
7MW9S 7MW9S 

Shallow Shallow 

Filtered Unfiltered 

7GW9.5D 

PH2-1 

03/29/94 

7MW9S 
Shallow 

Unfiltered , 
VOLATILES (UGk) _ 
, , l-T”‘^’ II I rn II I I rn II I I I I I 

I 
1 ,l-DICHLUKUt I HANt I” ” I” ” IV u IU ” 

1 ,l-DICHLOROETHENE 10 u 10 u 10 u 10 u 

2-BUTANONE 10 10 u 10 u 10 u 

QMETHYL-ZPENTANONE 10 u 10 u 10 u 10 u 
rn II in II rn I, 

, 

AlLtNtS, I U IAL I I” Y 1 I 1 I I I I 

$3. 

SEMNOLATILES (UG5) 
1,4DIc”’ r\ml\mc.l7lz.lrz I in II I I Ill II I I I rn II I in II I 
2-METI 
_^__.. 

ACENAPHTHYLtNt I U.P J I I I” ” I I I IU u I IV u 
I..-..-.-r.*r an II qn 11 rn II 4n II I 

LflLUKUMtNLtNt I” ” I” ” I” ” 

CHLOROFORM 10 u IO u 10 u 10 u 

METHYLENE CHLORIDE 45 10 u 10 u 10 u 

in II rn II 

iG 
$3. 

SEMNOLATILES (UG5) 
1 ,QOICHLOROBENZENE 10 u 10 u 10 u 10 u 
2-METHYLNAPHTHALENE 10 u 10 u 10 u 10 u 
ACENAPHTHENE 2J 10 u 10 u 10 u 
ACENAPHTHYLENE 0.5 J 10 u 10 u 10 u 
ANTHRACENE 10 u 10 u 10 u 10 u 

BENZOIC ACID 25 U 5OU 0.5 J 50U 
BIS(2-ETHYLHEXYL)PHTHALATE 10 u 10 u 10 u 10 u 
DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 
DIBENZOFURAN 1 J 10 u 10 u 10 u 
DIETHYL PHTHALATE DIETHYL PHTHALATE I 10 u 1u u I I 10 u I” ” I I I 10 10 u u I 10 u IU u 
C.. *L-C..,- FLUORENE c) I 2J in II 10 u 10 rn II u rn II 10 u 
PHENANTHRENE 10 u 10 u 10 u 10 u 

1 
1 PHtNOL 

PHENOL 
I 

10 u I” ” I I 
10 u I” ” I I I IO I” ” u I 10 u I” ” 

INORGANICS (UGIL) INORGANICS (UGIL) 
ALUMINUM ALUMINUM 34411 34411 63.4 63.4 U U 269 269 56.4 56.4 u u 20.2 20.2 u u 99.6 99.6 U U 220 220 
ANTIMONY ANTIMONY 12.0 u 12.0 u 12.0 12.0 u u 15.0 UJ 15.0 UJ 15.0 15.0 UJ UJ 15.0 15.0 UJ UJ 12.0 12.0 u u 15.0 UJ 15.0 UJ 

3 3 ARSENIC ARSENIC 7.4 u 7.4 u 5.1 5.1 u u 2.0 u 2.0 u 2.1 2.1 J J 2.0 2.0 u u 3.0 3.0 u u 2.0 u 2.0 u ’ ’ 

0 0 

6 

BENZOIC ACIU I LJ u I I 4” I I I u.3 .I I Ju” 

BISf2-ETHYLHEXYI ‘n”T”A’ A-,-C rn II rn II I .n II 4n II I 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESl 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 1 7GW8S-2 I7GW&2 

INVESTIGATION: PH2-2 
SAMPLE DATE: 07107l94 
LOCATION: 7MW8S 
SCREEN DEPTH: Shallow 
FILTERING: Unfiltered 

PH2-2 

07m7i94 
7MW8S 
Shallow 
Filtered 

ILTS 

17GW9S 

PH2-1 

03mv94 

7MW9S 
Shallow 
Unfiltered 

7Gw9s 

PH2-1 

03/29/94 

7MW9S 
Shallow 
Filtered 

TPH I 700 I I 5OOU I I I soou I 50OU 
MISCELLANEOUS PARAMETERS (MO/L) 

I 

HARDNESS as CaC03 I 42 I I 120 I ! I I 130 I 118 I 

7Gw9s-0 

PH2-1 

03Lw94 
7MW9S 

Shallw 
Filtered 

6, 
II 

6 ” I, 



TABLE 12-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLOI 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

SCREEN DEPTH: 

1 FILTERING: 

, GROTON. CONNECTICUT 

07/08/94 

Shallow 

j 

untinefed Unfiltered Unfiltered 

Emi-Gwo4 

B325 

11129l94 

B3XMWO4 

Shallow 

Unfiltered 

I II 
I 

I 
VOLATILES (UGR) 

XYLENES, TOTAL I I 1 u I 1.2 I 1u I 1 u I 1u I I 
INORGANICS IUG/Lh 

ZINC I 10.8 U I I I I I I I 
TOTAL PETROLEUM HYDROCARBONS (UGIL) 

TPH I I 5ooLl I 5OOU I 5ooU I !%OU I BOOU I I 



TABLE 12-9 
SUMMARY OF PHASE I GROUNDWATER ANALYTICAL RESULTS 
SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 

8 
PAGE 1 OF 1 

s 

Analyte 
I Shallow Wells (1) I Deep Wells (2) 
I Frequency I Concentration I Location of 1 Frequency 1 Concentration I Locationof 

VOLATILE ORGANICS (u@L) 
1 ,l , 1 -Trichloroethane * 
1 ,l-Dichloroethane 
1 ,l -Dichloroethene 
INORGANICS (ug/L) 

of 
Detection 

II2 
2l2 
l/2 

Range 

42 
2-30 

1 

Maximum of 
Detection Detection 

7GW3S O/l 
7GW3S O/l 
7GW3S 011 

Range 

- 

Maximum 
Detection 

I ND (3) 
ND 

I ND 

iron I 2l2 I 140-24000 
Lead 2l2 3.2-4.3 7GW2S l/l I 5 7GWl D 
Magnesium 212 241 O-8760 7GW3S 111 1130 7GWl D 
Manganese 2l2 879-960 7GW3S l/l 22.7 7GWl D 
Potassium 212 4860-5000 7GW2S 111 2875 7GWl D 
Silver 
Sodium 
Vanadium 
Zinc 

-- 
I 

II2 38.9 fGW3S o/i ND 
a2 6080-69900 7GW3S l/l 3970 7GWl D 
112 20.3 7GW3S 011 ND 

I 212 I 12.2-19.5 7GW3S 111 51.2 7GWl D 

1 Includes samples 7MW2S and 7MW3S. 
2 Includes sample 7MWl D and 7MW4D (field duplicate of 7MWl D). Duplicate results are averaged 

and counted as one sample. I 
3 ND - Not Detected. 

c lil 



TABLE 12-l 0 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 7 - TORPEDO SHOPS 

g NSB-NLON, GROTON, CONNECTICUT 

$ 
PAGE 1 OF 2 

s Shallow Wells (1) Deep Wells (2) 
I InfiHew#d “...I...,.“W F!!tered Unfiltered FlItsred 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detectlon Detection Detection Detection Detection Detection 

Phenol I I Q/10 I I ND I NA I 2/4 I 0.8-2 1 7GW3D I - - I NA I 

I 

77.8-138 I 7GW3S 
ND 

8020-45100 7GW4S 
ND 

“.:;1:.’ 

.-.- 
3llO 1.55-4.5 
9110 9.3-l 18 

0110 
S/IO 9.8-129 
0110 
lOl10 5850-44800 

0110 

Ill0 13.8 
Ill0 11.7 

187 1 7GW30 f 
ND w 1.5-3.3 7GW5D 014 

7GW3S 2l4 97.8-185 7GW3D 114 1 - -~ 
ND 114 3 7GW5D 014 1 ND 

7GW4S 414 9450-77700 7GW5D 414 8730-41000 1 7GW5D 

ND 314 8.4-104 7GW5D 014 ND 
7GW2S 2/4 28.8-41.7 7GW5D 014 ND 

7GW7S 414 7.7-797 7GW5D 014 ND 

(* 



TABLE 12-10 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 7 - TORPEDO SHOPS 

g 
m 

NSB-NLON, GROTON, CONNECTICUT 
A DAP-C 9 PIG 3 

TABLE 12-10 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 7 - TORPEDO SHOPS 

i$ 
m 

NSB-NLON, GROTON, CONNECTICUT 

6 PAGE 2 OF 2 
s- 

Shallow Wells (1) Deep Wells (2) 
Unfiltered Filtered Unfiltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 
of Range Maxlmum of Range Maximum of Range Maximum of Range Maximum 

Detectloh Detection Detection Detection Detection Detection Detection Detection 
hll 600 550-12200 7GW2S 6llO 55.9-11700 7GW2S 414 3760-60400 7GW5D 2l4 90.6-360 7GW5D 

1 includes samples 7GW2S, 7GW3S, 7GW4S, 7GW5S, 7GW6S. 7GW7S. 7GW6S, 7GW9S, 7GW9S-D (field duplicate of 7GW9S), 7GWlOS, and 7GWllS. 

Duplicate sample results are averaged and counted as one sample. 

2 Includes samples 7GWl D, 7GW2D, 7GW3D, and 7GW5D. 
3 NA - Not Analyzed. 

4 ND - Not Detected. 



TABLE 12-11 
SUMMARY OF ROUND 2/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 

8 PAGE 1 OF 2 

Analyte 

VOLATlLE ORGANICS (ugll) 

Shallow Wells (1) Deep Wells (2) 

Unfiltered Filtered Unfiltered Filtered 

Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Locatlon of 

of Range Maxlmum of Range Maxlmum of Range Maxlmum of Range Maxlmum 

Detection Detection Detectlon Detection Detectlon Detection Detection Detectlon 



TABLE 12-I 1 
SUMMARY OF ROUND 2iPHASE II GROUNDWATER ANALYTICAL 
SITE 7 - TORPEDO SHOPS 

g NSB-NLON, GROTON, CONNECTICUT 

r;: PAGE 2 OF 2 

6 

RESULTS 

Shallow Wells (1) Deep Wells (2) 

Unfiltered Flltered Unfiltered Flltered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Locatlon of 

of Range Maximum of Range Maximum of Range Maximum of Range Maxlmum 

Detection Detectlon Detection Detectlon Detectlon Detectlon Detectlon Detectlon 

TOTAL PETROLEUM HYDROCARBONS (q/L) 

4 1 

h 

Includes samples 7GW2S-2. 7GW3S-2. 7GW3S-D-2 (field duplicate of 7GW3S-2). 7GW4S-2, 7GW5S-2. 7GW6S-2. 7GW7S-2, 7GWBS-2. 7GW%S-2, 7GWl0S-2, and 7GWllS-2. 
Duplicate sample results are averaged and counted as one sample. 

2 Includes samples 7GWlD-2.7GW2D2.7GW3D2. and 7GW5D2. 
3 NA - Not Analyzed. 

4 ND - Not Detected. 



“81, 
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TABLE 12-12 
SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS 
TORPEDO SHOPS: NSB-NLON. GROTON. CONNECTICUT 
SAMPLE NUMBER: 12119%7SWl 

LOCATION: 7swt 

SAMPLE DATE: 12/11/90 

!NVEST!GATION: PHI 

FILTERING: Unfiltered 

7SWl 

7SWl 

01106194 

PHZ-1 

Unfiltered 

I I II II I I II 

SEMIVOLATILES (UGIL) 
-. . -..-.. -..-. . _-- I a,. I. I a.,. . I I I I I I 

1 DI-N-BUTYL PHTHAtATt 
INORGANICS (UGIL) 

ALUMINUM 

BARIUM 

CALCIUM 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

POTASSIUM 
G SELENIUM 

5. SODIUM 

ZINC 

I 1u U I U.0 J I I I I I I 

t 356 28.0 U 

30.5 18.7 

32700 30800 J 

16.2 J 4.4 

558 56.5 J 

4.4 1.0 UJ 

2440 2650 

32.1 J 10.5 

4270 J 3ooa 

1.2 J 2.0 UJ 

9150 17000 

64.1 34.5 

r 



TABLE 12-13 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 

LOCATION: 
SAMPLE DATE: 

INVESTIGATION: 

\rnt h-r,, ec ,I ,e,w#-!\ 

1207%7SD1(00.5) 7SD2 lSD3 

7SDl 7SD2 7SD3 I 
12lo7i90 01106/94 01Km94 

I 
i’ 

PHl PH2-1 PH2-1 ‘I 

““ln I ILCO (““,rw, , 
METHYLENE CHLORIDE I 7u I 18 I 14 u I I I I 
SEMIVOIATILES (UGIKG) 

1 
: 

4/l’-ODD I 22 u I 93 J I 47 UJ I I I I 
4.4’-DDE 22 u 12 J 47 UJ 
INORGANICS (MGIKG) 

ALUMINUM 119ocl 6190 8410 

ANTIMONY 6.9 UJ 5.0 J 4.0 u 

ARSENIC 5.6 1.8 U 13.6 

BARIUM 45.6 40.5 J 37.4 J 

BERYLLIUM 0.49 J 0.35 J 0.38 J 

CADMIUM 2.4 J 0.52 J 0.63 J 

CALCIUM 2300 1930 J 1570 J 

CHROMIUM 15.0 11.7 14.1 

COBALT 5.3 J 3.7 J 4.2 J ! 

COPPER 16.4 J 30.3 J 16.0 J 

IRON 11600 11300 10000 

LEAD 13.5 J 25.4 119 

MAGNESIUM 2980 3120 2700 

MANGANESE 147 173 158 

MERCURY 0.12 u 0.24 J 0.13 u 

NICKEL 9.5 J 7.0 J 7.9 J 

POTASSIUM 767 J 156OJ 1330 J 
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TABLE 12-13 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
TORPEDO SHOPS; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 120790.7sD1(0-0.5) 7SD2 7SD3 

LOCATiON: 7SD? 7SD2 7SD3 , 
SAMPLE DATE: 12/07/90 Olio6l94 Olm6i94 I 

i’ 
INVESTIGATION: PHl PH2-1 PHZ-1 

‘I 
INORGANICS (MGIKG) 1 

SELENIUM 0.26 0.51 u 0.53 u 
SODIUM I 76.0 J 246 J 229 J 
VANADIUM , 24.9 27.3 24.3 J 
ZINC 56.5 J 101 J 54.5 J , 
MISCELLANEOUS PARAMETERS (MGIKG) 

TOTAL ORGANIC CARBON (MGIKG) 1 I 2700 I 2600 I I I I 

F 
8 

‘1 

I 
, ‘. 



TABLE 12-14 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS (1) 
SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 1 

Revision 1 
March 1997 

Analyte 

VOLATILE ORGANICS (uglkg) 

Benzo(k)fluoranthene 

Methylene chloride 

I 

I 
SEMIVOLATILE ORGANICS (ug/kg) 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzotb)fluoranthene 

l/3 

l/3 

I- 

I 

130 

18 

7SD: 

I 7SD2 ] 

313 72-140 7SD2 
213 52-100 7SD2 
l/3 130 7SD3 

Benzoic acid 
Chrvsene 

I 213 I 56-74 I 7SD2 
3/3 90-l 80 7SD2 

- ,- 

Fluoranthene 
I I , 

--- 

I 3;; I G-210 I 7SD2 i 
Indeno(l,2,3cd)Dvrene 

I 

2/3 
I I 

I I 31-71 I 7SD2 t . . 
Phenanthrene 
Pyrene 
PESTICIDEWPCBs lualka) 

)4.4’-DDD 
-- a-a---w- 

4;4’-DDE 
INORGANICS (mdko) 

313 68-l 40 7SDl 
313 81-240 7SD2 

-. 

1 
113 I3 93 12 7SD2 7SD2 

[Total organic carbon (mg/kg) I t/2 I 2600-2700 1 7SD2 I 

1 Includes samples 7SD1, 7SD2, and 7SD3. 

Dal-95-10 12-100 CT0 129 



Revision 1 
March 1997 

TABLE 12-15 

CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS 
SITE 7 - TORPEDO SHOPS 

NSB-NLON, GROTON, CONNECTICUT 

Chemicals of Concern 
Exposure Concentration”) 

Surface Soil I All Soil I Groundwater 1 Sediment 

Arsenic 2.1135 3.2 0.0068/0.0568 6.7113.6 

Barium NA NA 0.0847/0.416 NA 

Beryllium 

Cadmium 

Chromium 

0.32/0.58 [ 0.56 0.00069/0.0019 0.41 IO.49 

0.9914.6 1.5/5.1 0.0014/0.0022 NA 

NA 21.9 0.0083/0.0633 NA 

Lead 

Manganese 

Mercury 

NA NA 0.0068/0.0519 NA 

218/367 301 0.891/5.00 NA 

NA NA 0.00024/0.0020 NA 

Nickel NA NA 0.0088/0.0532 NA 

Selenium NA NA 0.0022/0.0102 NA 

Silver NA NA 0.0022/0.0136 NA 

NA 0.31 /l .o 0.0027/0.0060 NA 

NA 35.6 0.0116/0.0753 NA 

NA 143 /898 0.4810.95 NA 

1 UCL if single concentration presented, otherwise average for CTE and maximum for RME. For 
groundwater, maximum is defined as the highest average concentration in a single well, and 
average is defined as the overall average concentration of all well-specific averages. 

2 NA - Not applicable. Chemical is not a chemical of concern for this medium. 
3 Maximum. Average exceeds maximum. 

D-01-95-10 12-101 CT0 129 



Revision 1 
March 1997 

TABLE 12-l 6 

ESTIMATED RISKS”’ 
SITE 7 - TORPEDO SHOPS 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Route 

HAZARD INDEX 

Full-Time Construction 
Employee Worker 

RME” 1 CTEp’ RME CTE 

Future 
Resident 

RME CTE 

2.1 E-l Incidental Ingestion of Soil 

Dermal Contact with Sail(4) 

Dermal Contact with Groundwater 

5.OE-2 4.6E-3 3.1 E-2 2.5E-2 

4.1 E-2 8.8E-4 7.2E-2 1.4E-3 

NAf5) NA 1.9E+O 2.4E-1 

2.8E-2 

5.1 E-3 

1.7E+O 1.3E-1 

Ingestion of Groundwater NA 1.7E+l 1.7E+O 

~ 8.2E-3 3.9E-3 Inhalation of Volatiles in Groundwater 

Cumulative Risk: 

NA 

9.1E-2 

NA NA NA 

5.5E-3 2.OE + 0 2.7E-1 l.gE+l 1.9E+O 

INCREMENTAL CANCER RISK 

Incidental Ingestion of Soil 

Dermal Contact with Soil14) 

I Dermal Contact with Groundwater 

1 Ingestion of Groundwater 

I Inhalation of Volatiles in Groundwater 

5.6E-6 

--(6) 

NA NA 1 2.0E-6 2.3E-6 1 

NA NA 1 NA NA 1 l.lE-3 2.2E-5 1 

NA NA 1 NA NA 1 3.3E-5 6.7E-7 1 

5.6E-6 lSE-7 1 2.9E-6 2.7E-7 1 1.3E-3 2.5E-5 1 Cumulative Risk: 

1 Chemical-specific risks presented in Appendix F.11. 
2 RME - Reasonable Maximum Exposure. 
3 CTE - Central Tendency Exposure. 
4 Quantitative evaluation performed for cadmium, PCBs, and dioxins (if detected). 
5 NA - Not applicable. Exposure route not evaluated for this receptor. 
6 No carcinogens selected as COCs for this medium. 

D-01-95-10 12-102 CT0 129 
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-- 
TABLE 12-17 

ECOLOGICAL CHEMICALS OF CONCERN 
SITE 7 - TORPEDO SHOPS 

NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern 

Notes 1 NA - Not applicable. Chemical is not chemical of concern for this receptor. 
2 X - Chemical of concern for this receptor. 

D-01-95-10 12-103 CT0 129 



Revision 1 
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TABLE 12-16 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

Aluminum 2.7E +2 

Vanadium 2.3E+ 1 

Chromium 1.8E+l 

Antimony 3.9E+O 

Silver 

Zinc 

2.8E+O 

2.7E+O 

I Cadmium I 1.5E+O I 

D-01-95-10 12-l 04 CT0 129 
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TABLE 12-19 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 
BASED ON MEAN CONCENTRATIONS 

SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

1.6E+2 

1.2E+l 

9.3E+O 

1.2E+O 

1 .OE+O 

=- 
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TABLE 12-20 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 

Receptor Chemicals of 
Concern 

Short-Tailed Shrew Antimony 

Vanadium 

Barium 

Cobalt 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

Chemicals of 
Concern 

Ml-Tailed Hawk Antimony 

4,4’-DDD 

4,4’-DDE 

Cobalt 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

Total HI per COC for % Contribution of COC to iota 
all Pathways Receptor HI 

3.5E+2 62.3 

9.8E+l 17.5 

2.8E + 1 5.0 

2.7E+l 4.8 

5.8E+ 1 10.4 

5.6E+2 

Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

3.2E+2 57.9 

2.4E+2 42.1 

O.OE+O 0.0 

Total HI per COC for % Contribution of COC to Tota’ 
all Pathways Receptor HI 

7.9E+O 48.0 

2.9E+O 17.5 

1.2E+O 7.0 

7.9E-1 4.8 

3.7E+O 22.7 

1.6E+1 

Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

l.lE+l 64.3 

5.9E+O 35.7 

O.OE+O 0.0 
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TABLE 12-21 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS 

SITE 7 - TORPEDO SHOPS 
NSB-NLON, GROTON, CONNECTICUT 

Receptor Chemicals of 
Concern 

;hort-Tailed Shrew Antimony 

Barium 

Thallium 

Phenanthrene 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

Chemicals of 
Concern 

?ed-Tailed Hawk Antimony 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Ail others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

Total HI per COC for % Contribution of COC to Total 
all Pathways Receptor HI 

9.3E + 1 69.3 

1.4E+l 10.6 

1.2E+l 8.9 

4.3E+O 3.2 

l.lE+l 8.0 

1.3Et2 

Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

7.7E+ 1 57.2 

5.8E t 1 42.8 

O.OE+O 0.0 

Total HI per COC for % Contribution of COC to Total 
all Pathways Receptor HI 

2.lE+O 28.8 

1.8E+O 24.8 

1.2EtO 15.7 

7.7E-1 10.5 

1.5EtO 20.2 

7.3EtO 

Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

3.4EtO 46.5 

3.9EtO 53.5 

O.OEtO 0.0 

-- 
I = 
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NOTES: 
1. UNDERGROUND UTILIM LOCATIONS ARE APPROXIMATE. 
2. BASE MAP AND UTILIN INFORMATION FROM MAPS 

OF NSB-NLON AND PHASE II RI WORK PLAN. 
3. 8325SS IS A CONFIRMATION SOIL(S) SAMPLE COLLECTED 

FROM THE SOUTH(S) END OF THE EXCAVATION. 
4. B325SW IS A CONFIRMATION SOIL(S) SAMPLE COLLECTED 

FROM THE WEST(W) END OF THE EXCAVATION. 

AREA A 
DOIHNSTREAM 
WATERCOURSES 

[,/-:$v, &B325-MWl I I II;:’ i I I’“’ 

I A3’ b APPROXIMATE ( ii! /! i; 

FIGURE 12-2 
SAMPLING LOCATIONS 

TORPEDO SHOPS 

PHASE II STAFF CAua - -ZONE 

-- 
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I. UNDERGROUND UTILITY LOCATIONS ARE APPROXIMATE. 
P v. BASE MAP AND UTILITY INFORMATION FROM MAPS 

OF NSB-NLON AND PHASE II RI WORK PLAN. 
I. POTENTIOMETRIC SURFACE FOR WATER LEVELS 

MEASURED ON AUGUST 23-24, 1994. 
I. 7MW5S WAS COMPLEi-ED IN OVERBURDEN AND 

BEDROCK. SCREENED INTERVAL IS SIMILAR TO 
OVERBURDEN WELLS. 
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3TES: 
UNDERGROUND UTILIM LOCATIONS ARE APPROXIMATE. 
BASE MAP AND UTILIM INFORMATION FROM MAPS 

nF NSR-NI ON AND PHASE II RI WORK PLAN. 
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13.0 GOSS COVE LANDFILL - SITE 8 

This section provides a site-specific summary of various aspects of the Goss Cove Landfill Site 

investigations. Section 13.1 provides a brief site description. The sampling and analysis program is 

summarized in Section 13.2. Section 13.3 discusses site physical features. The nature and extent of 

contamination is discussed in Section 13.4. Contaminant fate and transport is summarized in Section 13.5. 

Section 13.6 provides the baseline human health risk assessment and Section 13.7 provides the ecological 

risk assessment. Section 13.8 includes a comparison to state standards. Section 13.9 provides a summary 

and conclusions. 

13.1 SITE DESCRIPTION 

The Goss Cove Landfill is located in the southwestern portion of NSB-NLON, adjacent to the Thames River. 

It is west of Shark Boulevard and the intersection of Crystal Lake Road and Military Highway, east of the 

Thames River and north of Goss Cove. Figure 13-l displays the general site arrangement. The site location 

is depicted on Drawing Number 1 (Volume Ill). The Nautilus Museum and a paved parking lot are 

constructed directly over the site of the former landfill. The Nautilus Museum is a submarine museum 

operated by the Navy which is open to the public. 

The IAS report indicated that a landfill was operated at this site from 1946 through 1957. Incinerator ash 

and inert rubble were disposed at the site, in what was then the northern portion of Goss Cove. It is not 

known if any other materials were disposed in the former landfill. It has been reported that several large 

compressed gas cylinders were uncovered during the excavation of a utility trench in the parking area north 

of the Nautilus Museum building. One of the cylinders was leaking propane, one was filled with ammonia, 

and the others were empty. 

-. -- 

Atlantic personnel reviewed archive photographs for the Goss Cove area available at the Connecticut State 

Library. In a 1934 aerial photograph, the limits of Goss Cove appeared to be open water with no evidence 

of fill. Railroad tracks are shown at their present position between the cove and the Thames River. In 1951 

aerial photographs, the fill extended south to approximately the location of an access driveway to the 

museum. The 1965 aerial photographs show the landfill extending to the present limit of encroachment on 

Goss Cove. Aerial photographs from 1965, 1970, 1975, and 1980 show cars parked on the landfill surface. 

In 1986 photographs, the Nautilus Museum is present on the southern limits of the landfill and a paved 
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parking area extends over the remaining limit of the landfill to the north. Construction of the Nautilus _ 

Museum was completed in 1985. 4 

Atlantic personnel reviewed boring logs generated during the construction of the Nautilus Museum. The 

boring logs indicated the presence of fill material consisting of cinders, metal, brick, glass, and sand and 

gravel to a depth of 15 feet. Beneath the fill is a layer of organic silt approximately 10 to 15 feet thick. This 

material is presumably the sediment bottom of the former cove. The silt is underlain by fine sand to depths 

ranging from 25 to 100 feet below the surface. The thickness of overburden increases from east to west, 

toward the river. 

13.2 SITE INVESTIGATIONS 

Section 2.0 included a detailed discussion of the general sampling procedures and analytical methods 

employed during the Phase II RI at NSB-NLON. Sample locations (both Phase I RFI and Phase II RI) are 

depicted on Figure 13-2. The remainder of this section summarizes the scope of both the Phase I and 

Phase II RI field investigations. 

13.2.1 Phase I RI 

The Phase I RI field investigation at this site consisted of a soil gas survey; test borings; monitoring well 

installation; and soil, surface water, and groundwater sampling. A soil gas survey was conducted in an 

attempt to locate potential sources of volatile organic contamination. Seven subsurface (3 feet deep) soil 

samples plus one field duplicate were collected from three test borings and four monitoring well borings to 

confirm the soil gas survey results. The soil borings showed the thickness of fill to range from 10 to 20 feet. 

Fill materials consist of sand and gravel with small quantities of brick, glass, sandblast grii, ash, wood, and 

metal. All soil samples were collected from within the landfill material, generally at or below the water table. 

Four overburden monitoring wells were installed within the former landfill and one groundwater sample was 

obtained from each well. One surface water sample was collected in the Thames River downstream of the 

landfill. Sample locations are shown on Figure 13-2. Table 13-1 provides a sample-specific summary of the 

sampling and analysis programs for the Phase I RI. 

13.2.2 Phase II RI 

Five surface (~3 feet deep) and four subsurface (~3 feet deep) soil samples were collected during the 

installation of six monitoring wells during Round 1 of the Phase II RI. In addition, four surface and eleven 

subsurface soil samples plus two field duplicates were collected from twelve test borings during the Round 1 
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sampling event. Three supplemental surface soil samples plus a field duplicate were collected during the 

Round 3 sampling event. Three shallow and four deep monitoring wells were also installed during the 

Phase II RI. Eleven groundwater samples (plus two field duplicates) were collected from the seven new and 

four previously installed monitoring wells during both Rounds 1 and 2. Surface water and sediment sampling 

during the Phase II RI focused on Goss Cove. Five surface water samples (plus one field duplicate) and 

five sediment samples (plus one field duplicate) were collected from the perimeter of the cove. One 

additional sediment sample was collected from Goss Cove during the supplemental ecological sampling 

round Phase II RI. 

Three rounds of air sampling were performed during the Phase II RI. Air samples were collected from three 

locations in or near the Nautilus Museum during Round 1; these locations included 1) the ledge above the 

sump in the boiler room of the museum (8ASl), 2) on the museum floor on top of the USS Plunger 

showcase (8AS2), and 3) on top of the rail on the deck outside the museum (8AS3). Samples were 

collected from these same three locations during Round 2. A fourth location, the pipe chase area beneath 

the west end of the museum which leads to the docked Nautilus submarine, was also sampled during 

Round 2 (8AS4). Samples collected during Rounds 1 and 2 were analyzed for TCL volatile organic 

compounds using EPA methodology (Method TO-l). 

A confirmatory third round of air sampling was performed using sampling and analysis methods specified 

by the National Institute for Occupational Safety and Health (NIOSH) since it had been determined that these 

methods may be more appropriate in evaluating the air at the museum (see Section 2.6.3). Four air samples 

plus one field duplicate were collected from the same four locations used for air sampling during Round 2. 

Three tubes were used for sample collection at each location; these included two tubes in series (rl and 

T2) which were filled with coconut charcoal and a third tube (T3) filled with Anasorb. Tubes Tl and T2 were 

used for the analysis of acetone, toluene, ethylbenzene, methyl chloride, methylene chloride, and 1 ,l ,l- 

trichloroethane. Tube T3 was used for the analysis of P-butanone. Most of these compounds were 

previously detected in sample Rounds 1 and 2 which served as the basis for selection and analysis during 

sample Round 3. 

All sample locations are shown on Figure 13-2. Tables 13-2 and 13-3 provide sample-specific summaries 

of the sampling and analysis programs for the Phase II RI. 
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13.3 PHYSICAL CHARACTERISTICS \ 

e 
This section presents a summary of site physical characteristics for the Goss Cove Landfill based on 

information generated during the Phase I and Phase II Rls. Topography and surface features, surface water, 

soils, geology, and hydrogeology are discussed in the subsections that follow. 

13.3.1 Topography and Surface Features 

Figure 13-l shows the topography and surface features at the Goss Cove Landfill. An exposed bedrock high 

is located along the northeast edge of the landfill. In the most northern portion of the landfill, the ground 

surface has an approximate slope along the bedrock ridge of approximately 50 percent. The slope of the 

hill is steeper in the central part of the landfill. The ground surface across the remainder of the site slopes 

mildly toward the Thames River. 

The Nautilus Museum and a paved parking lot are constructed directly over the site of the former landfill. 

Railroad tracks are located between the site and the Thames River. Remaining portions of the site are grass- 

covered. 

13.3.2 Surface Water Features 

The Goss Cove Landfill is located along the eastern bank of the Thames River. Goss Cove borders the site 

to the south. Several storm sewer systems transect the site, running east-west, and discharge to the 

Thames River. All drainage from the site flows west and southwest to the Thames River and Goss Cove. 

13.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the Goss Cove Landfill as Rock Outcrop-Hollis. This 

soil is defined as rock outcrop covered by Hollis soil and Urban land. The bedrock outcrop occurs along 

the northeast border of the site. The overlying Hollis soil is a very dark brown, fine, sandy loam. As a result 

of landfilling activity urban land exists across most of the site. 
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13.3.4 Geology 

The geology of the Goss Cove Landfill generally consists of alluvial deposits overlying metamorphic bedrock. 

Fill overlies the natural geologic materials within the landfill area. Bedrock surface topography across the 

site is depicted on Drawing Number 4 (Volume Ill). General geologic conditions are shown on 

cross-sections JJ’ and K-K’ on Drawing Number 21 (Volume Ill). There is a bedrock hill at the site that rises 

toward the northeast and a cove that borders the site to the south. The site contains fill materials (primarily 

sand and gravel with miscellaneous refuse) that slightly thicken as the bedrock surface slopes to the 

southwest toward the Thames River. From the landfill edge, the fill material increases to thicknesses of 

10 to 15 feet at 8TB6, 8TB2, and 8TBl5. The fill material is more than 15 feet thick at 8TB7, 8TB10, 8TB5, 

8MW6D, and 8MW7S. The maximum observed thickness of 24 feet was encountered at 8MW6D. As 

expected since located upgradient of the landfill, fill was not present at the 8MW8 well cluster. The 

overburden at this location consists of 12 feet of sand, silt, and rock fragments that lie directly on the 

bedrock. 

Across most of the landfill, the overburden immediately beneath the fill consists of clayey silt that also 

thickens toward the southwest. This layer was identified at 8MW5S, 8TB8, 8MW2D, 8MW6D, and is 20 feet 

thick at 8MW2D. The clayey silt layer is not present near the bedrock high at 8TB1, 8TB2, 8TB3, 8TBl5, or 

at the 8MW8 well cluster. Beneath the clayey silt, or beneath the fill where the clayey silt is not present, the 

overburden consists of irregular thicknesses of fine to medium sand with intervals that contain gravel and 

rock fragments. The natural materials are mapped as stratified drift of glacial outwash streams (USGS, 

1960), but may also be modern day stream deposits. 

The bedrock at the 8MW8 well cluster has been identified as the Mamacoke Formation. ihe bedrock 

surface was identified only in the northern outcrop area and at 8MW8D at an elevation of 7.8 feet. Although 

the bedrock surface was not encountered at 8MW2D and 8MW6D, the depths of the borings indicate that 

the bedrock surface elevation at these locations is lower than 50 and 60 feet below mean sea level, 

respectively. 

13.3.5 Hydrogeology 

1. 

Groundwater is found within both the overburden and bedrock. Depth to groundwater averages about 7 

feet, and the water table extends up into the landfill materials over most of the site. Figure 13-3 shows 

shallow overburden groundwater contours for the Goss Cove Landfill. Groundwater flows west and 

southwest through the Goss Cove area toward the Thames River. Based on Table 4-5 and 

cross-section K-K, there is a downward component of flow from the overburden to the bedrock at the 8MW8 
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well cluster. There was also a downward component of flow from the shallow to the deeper overburden for 

two of the three comprehensive water level measurement rounds at the 6MW2 and 6MW6 well clusters. 

Based on tidal studies performed at the Lower Subase, it is expected that shallow overburden groundwater 

levels will fluctuate with the tide over most of the area of the Goss Cove Landfill. 

‘CJ 

Slug tests were performed at the 8MW2S and 8MW2D wells during the Phase II RI. The estimated hydraulic 

conductivities based on these slug tests are 3.9 feet/day (1.4E-3 cm/set) at 8MW2S and 0.4 feet/day 

(1.4E-4 cm/set) at 8MW2D. 8MW2S is completed in landfill materials, while 8MW2D is completed in fine- 

medium gralned sandy alluvium. 

An average hydraulic conductivity for the shallow overburden at the site was estimated by taking the 

geometric mean of Goss Cove-specific hydraulic conductivities (Phase I and Phase II RI) from wells 

completed within 20 feet of the ground surface. Hydraulic conductlviiies from overburden wells 8MWl 

(109 ft/day), 8MW2S (3.9 ft/day), 8MW3 (101 ft/day), and 8MW4 were used to estimate the geometric mean. 

Hydraulic conductiviiies were estimated at these wells using slug test results (Phase I RI and Section 4.6.2). 

An average hydraulic gradient was calculated using groundwater measurements taken on August 23 and 

24, 1994 (Figure 13-3). 

The volumetric rate of groundwater discharge from the Goss Cove Landfill to the Thames River was 

estimated using site-specific information. The estimated discharge rate (4,272 cubic feet/day) was 

calculated using Darcy’s equation, an average hydraulic conductivity of 43 feet/day, an average hydraulic 

gradient of 0.012, an aquifer thickness of 12 feet, which is the approximate thickness of the saturated landfill 

materials overyling the clayey silt along the Thames River, and the length of the Goss Cove Landfill site 

along the Thames River of 690 feet. This volumetric discharge rate is likely to be biased high, as during high 

tides surface water recharges groundwater instead of groundwater discharging to surface water, and there 

is no net discharge to the river. 

e 

Generic contaminant loading rates for groundwater discharge into the Thames River from the Goss Cove 

Site were generated using an estimated groundwater discharge rate (Q, discounting tidal effects) of 4,272 

cubic feet/day, a 0.75 x factor applied to this flux rate to account for the lack of groundwater discharge 

during periods of high tide (assumed about 6 hours/day over 2 tidal cycles), hypothetical solute 

concentrations (C) of 10, 100, and 1,000 pg/L, and the following mass flux equation (Mass flux = Cl x 0.75 

x C). The corresponding daily discharge rates from the Goss Cove Site into the Thames River are 2.3E3, 

2.00E-2, and 2.00E-1 Ibs/day for solute concentrations of 10, 100, and 1,000 ,zg/L, respectively. Actual 

discharge rates for individual dissolved constituents can be approximated by using these generic discharge 

rates and the average concentration of the constituent. For example, a compound present at an average 
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concentration of 25 pg/L in groundwater would have a loading rate 2.5x the generic rate calculated for a 

solute present at the 10 pg/L concentration. This loading estimate does not factor in retardation and 

degradation of solutes, which may be substantial in some cases and would reduce the loading rate. 

13.3.6 Ecological Habitat 

Goss Cove Landfill is located in the southwestern portion of NSB-NLON, next to the Thames River, and north 

of Goss Cove. An exposed bedrock outcrop is located along the northeast portion of the former landfill, 

beyond the highly industrialized portion of the NSB-NLON. Goss Cove is a small cove that lies south of the 

Goss Cove Landfill, adjacent to the Thames River. The northern half of the cove was filled to form the 

landfill. The Nautilus Museum and a paved parking lot have been constructed directly over the site of the 

former landfill, next to the cove. Remaining portions of the former landfill site are grass-covered. 

Goss Cove is separated from the Thames River by a railroad embankment. The cove has no direct outlet 

(e.g., no channel) to the river. However, it is hydraulically connected to the river through the rail bed as 

evidenced by the similarities in the water quality of the cove and the surface water layer of the river 

(Appendix G). The cove has been lined by rip-rap to stabilize the banks. No emergent vegetation grows 

in the cove and the majority of the land adjacent to the cove is either paved, comprised of rip-rap, or 

consists of maintained lawn. 

-- -= 

While it is unlikely that ecological receptors such as waterfowl heavily utilize the cove as a feeding area, it 

is probable that the cove does support a benthic macroinvertebrate community. It is not known if Goss 

Cove supports shellfish or a population of fish. However, the fact that the cove has no direct connection 

to the Thames River limits the potential diversity of its aquatic community. Due to the development of the 

Goss Cove Landfill, this area represents poor habitat for most wildlife. 

13.4 NATURE AND EXTENT OF CONTAMINATION 

This section contains a summary of the chemical analytical results for samples collected during Phase I and 

Phase II RI at the Goss Cove landfill. The chemical and engineering analytical results for the samples 

collected during both phases of investigation are contained in Appendix D.9 of this report. 

13.4.1 SoiJ 

Positive results for all soil samples are presented in Table 13-4. TCLP results are presented in Table 13-5. 

The soil analytical results are summarized in Table 13-6. 
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Elevated concentrations of ethylbenzene, toluene, and xylenes (which indicate the presence of fuel-related 

contamination) as well as acetone and methylene chloride were detected in a few of the subsurface soil 

samples. The soil sample collected from a depth of 10 to 12 feet in boring 8TB8 (located in the central 

portion of the site) contained the maximum concentration of each of these compounds except toluene; 

toluene was detected in this sample at a concentration of 15,000 pg/kg, ethylbenzene at a concentration 

of 69,000 pg/kg, xylenes at a concentration of 480,000 pg/kg, acetone at a concentration of 23,000 pg/kg, 

and methylene chloride at a concentration of 38,000 pg/kg. Other samples containing elevated 

concentrations of volatiles include the 5 to 7-foot sample from 8TB12 (ethylbenzene at 3,300 pg/kg, xylenes 

at 25,000 pg/kg, and methylene chloride at 1,800 pg/kg), the 8- to lo-foot sample from 8MW3 (toluene at 

22,000 pg/kg and xyfenes at 25,000 pg/kg), the lo- to 1 P-foot sample from 8TB4 (toluene at 21,000 pg/kg), 

and the lo- to 12-foot sample from 8MW2 (xylenes at 2,200 pg/kg). These sampling locations were all 

located in the central portion of the site. Figures 13-14 and 13-5 provide graphical presentations of fuel- 

related compound concentrations (i.e., BTEX or the sum of benzene, toluene, ethylbenzene, and xylenes) 

for surface and subsurface soils, respectively. Concentrations of other volatile organics in subsurface soils, 

including four halogenated aliphatics, two ketones, two monocyclic aromatics, and carbon disulfide, were 

all below 200 pg/kg. 

Surface soil samples contained fewer volatile organics; volatiles were also detected at lower concentrations 

in surface soils. With the exceptions of acetone (at 210 pg/kg in 8MW5S) and 2-butanone (detected in two 

samples at 36 pg/kg and 64 pg/kg), all concentrations of volatiles in surface soil samples were less than 

20 /-a/b 

Several semivolatile organics were also detected in the surface and subsurface soils. Approximately two- 

thirds of the maximum concentrations detected in subsurface soils were higher than respective maximum 

concentrations detected in surface soils. Subsurface samples from boring 8TB5, 8TB6, and 8TB8, collected 

from the central portion of the Goss Cover landfill, collectively contained a majority of the maximum 

concentrations of semivolatiles in subsurface soils. Surface soil sample 8MW8S (collected just outside the 

eastern border of the former landfill) contained most of the maximum semivolatile concentrations detected 

in surface soils. PAHs were the most prevalent class of semivolatile compounds and were generally 

detected at the highest concentrations. Concentrations of individual carcinogenic PAHs ranged up to 

500,000 pg/kg (chrysene), while noncarcinogenic PAHs ranged up to 190,000 pg/kg (phenanthrene). Total 

carcinogenic and noncarcinogenic PAH concentrations (CPAH and NPAH, respectively) are shown for 

surface and subsurface soil samples on Figures 13-14 and 13-15. Other semlvolatiles detected in soil 

samples include phenols (ranging up to 1,600,OOO pg/kg of phenol in the subsurface sample collected from 
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boring 8TB5), 3,3’dichorobenzidine (one detection of 15,000 pg/kg in the subsurface sample collect& from 

boring 8TB2), benzoic acid (Cm== 420 pg/kg), phthalates (ranging up to 31,000 pg/kg 

bis(2-ethylhexyl)phthalate), carbazole (C,, = 35,000 pg/kg), dibenzofuran (C,, = 42,000 pg/kg), and 

isophorone (one detection of 440 pg/kg in the subsurface sample collected from 8TBl). 

Pesticides and PCBs were detected in both surface and subsurface soil samples. The highest 

concentrations of individual pesticides and PCBs were generally detected in subsurface samples. The 14- 

to 16-foot sample from boring 8TB5 yielded maximum concentrations of five pesticides. This sample also 

contained the highest concentrations of Aroclor-1248 (19,000 pg/kg) and Aroclor-1254 (33,000 pg/kg). 

4,4’-DDT and its breakdown products were generally detected at greater frequency than other pesticides, 

although endrin and endrin aldehyde were also detected in a majority of samples. The maximum detections 

of 4,4’-DDT and 4,4’-DDD were found in the subsurface sample collected from 8MW2 at concentrations of 

3,400 pg/kg and 1,700 pg/kg, respectively. Total concentrations of 4-4’DDT, 44’DDD, and 4-4’DDE 

(i.e., DDTR) for surface and subsurface soils are also provided on Figures 13-4 and 13-5. 

Of the two subsurface soil samples analyzed for chlorinated dibenzo-pdioxins and furans, only 

octachlorodibenzo-pdioxin (OCDD) was detected at a concentration of 2.84 pg/kg in 8TB5 (14 to 16 feet). 

With the exceptions of aluminum in surface soils and thallium in subsurface soils, maximum concentrations 

of all metals detected in surface and subsurface soils exceeded NSB-NLON background levels. 

Concentrations of metals were also generally higher in subsurface soils than in surface soils. Maximum 

concentrations of half of the metals detected in surface soils were found in the sample from well 8MW2D, 

while maximum concentrations of metals in subsurface soils were found in various samples. Concentrations 

of three representative metals (arsenic, lead, and manganese) are shown for surface and subsurface soils 

on Figures 13-4 and 13-5. 

Several metals, including arsenic, barium, cadmium, chromium, lead, selenium, and silver, were detected 

in TCLP analyses of soil samples collected from the Goss Cove Landfill. All concentrations were below 

Federal toxicity characteristic regulatory levels; however, maximum concentrations of cadmium, lead, and 

silver exceeded state pollutant mobility criteria for GB waters. 
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13.4.2 Groundwater 

Positive results for all groundwater samples collected at the Goss Cove Landfill are presented in Table 13-7. 

Tables 13-8, 13-9, and 13-10 provide summaries of groundwater results for Phase I RI, Phase II RI-Round 1, 

and the Phase II RI-Round 2, respectively. 

Phase I RI results indicated that fuel-type constituents (benzene, toluene, ethylbenzene, and xylenes at 

concentrations ranging to 610 pg/L) were present in groundwater. Acetone (700 pg/L), 4-methyl-2- 

pentanone (200 pg/L), vinyl chloride (5 pg/L), and 1,2dichloroethene (C,,.,, = 12 pg/L) were also detected 

in the Phase I RI samples. Several noncarcinogenic PAHs, three phenols, benzoic acid, and dibenzofuran 

were also detected in groundwater samples during the Phase I RI. With the exception of phenolic 

compounds (which ranged in concentration up to 500 pg/L), all semivolatile concentrations were less than 

65 pg/L. Wells 8MW2S and 8MW3S contained the maximum concentrations of all organic compounds 

except benzoic acid during the Phase I RI. No pesticides or PCBs were detected in the Phase I RI 

groundwater samples. Metals were not limited to a specific area on the site, but were present in all four 

monitoring wells. 

Benzene, ethylbenzene, toluene, and xylenes were also detected in groundwater samples collected during 

Rounds 1 and 2 of the Phase II RI, with concentrations ranging to 520 pg/L (xylenes) during Round 1 and 

ranging to 390 pg/L (xylenes) during Round 2. Maximum concentrations of these fuel-related compounds 

during both rounds were detected in samples from well 8MW3S. Several other volatile organic compounds 

were detected during both rounds, including halogenated aliphatics, ketones, and carbon disulfide. 

Tetrachloroethene was detected at concentrations of 100 pg/L and 120 pg/L in samples collected from 

shallow well 8MW8S during Rounds 1 and 2, respectively. Tetrachloroethene was also detected at 

concentrations of 3,700 fig/L and 5,600 pg/L in samples collected from deep well 8MW8D during Rounds 1 

and 2, respectively. These wells are located upgradient just outside the eastern border of the Goss Cove 

Landfill area. The maximum concentration of tetrachloroethene in any other sample was 10 pg/L. Acetone 

was also detected at 220 kg/L in the Round 1 sample from 8MW8D. All other volatile organics were 

detected at concentrations less than 60 pg/L. The source of volatile organic contamination could not be 

defined. However, it is possible that an upgradient source of contamination exists, which may be 

contributing to the tetrachloroethene contamination observed in wells 8MW8S and 8MW8D. The 1990 soil 

gas survey did not indicate the presence of elevated levels of volatile organics in this area. 
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All semivolatile organic compounds detected during the Phase I RI were also detected during both rounds 

of the Phase II RI. Several additional noncarcinogenic PAHs, as well as several carcinogenic PAHs, 

phthalates, carbazole, 4-bromophenyl phenyl ether, and N-nitrosodiphenylamine were also detected during 

one or both Phase II RI sampling rounds. Although several PAHs were detected, concentrations were 

relatively low (i.e., ~50 pg/L). Samples from wells 8MW2S, 8MW2D, 8MW3S, 8MW6S, and 8MW7S 

contained the greatest variety of PAHs. Samples from well 8MW3S (shallow) and well 8MW2D (deep) 

contained a majority of the maximum concentrations of PAHs during Round 1. During Round 2, samples 

from well 8MW2S (shallow) and well 8MW6D (deep) contained a majority of the maximum concentrations 

of PAHs. During both rounds, the samples from wells 8MW2S and 8MW3S also contained several phenolic 

compounds (phenol, 2-methylphenol, 4-methylphenol, and 2,4dimethylphenol) at concentrations as high 

as 320 pg/L. 

Concentrations of metals detected in the Phase II RI samples were generally higher than those detected 

during the Phase I RI. In addition, a larger number of metals were detected during both rounds of Phase 

II. Maximum concentrations of a majority of metals in shallow wells during Round 1 were found in well 

8MW7S, while a majority of metals in deep wells during Round 1 were found in wells 8MW6D and 8MW8D. 

Maximum detections of metals detected during Round 2 were found in deep wells 8MW2D and 8MW8D, but 

were found in various shallow well samples. Several metals, including aluminum, arsenic, barium, boron, 

copper, iron, lead, manganese, mercury, silver, vanadium, and zinc, were detected at notably elevated 

concentrations in groundwater samples. 

Based on the levels of uncertainty reported with results (i.e., uncertainty levels are greater than results) for 

gross alpha in all samples except in the Phase I RI sample from well 8MWlS and the samples collected 

during both rounds of the Phase II RI from well 8MW4S, gross alpha was considered as not being detected 

in these samples. Wiih this in mind, overall results (including samples from the Phase I RI and both rounds 

of the Phase II RI) for gross alpha ranged from 7 pCi/L to 28.9 pCi/L, while overall results for gross beta 

ranged from 21.7 pCi/L to 145 pCi/L. Complete gamma spectrum analysis was performed only during 

Rounds I and 2 of the Phase II RI. Naturally-occurring potassium-40 was the only radionuclide detected 

(at an average concentration of 145 pCi/L in duplicate samples collected from well 8MWlS). 

13.4.3 Surface Water 

Positive analytical results for the Phase I and Phase II RI surface water samples collected from Goss Cove 

are presented in Table 13-l 1. Table 13-l 2 provides a summary of surface water results based on sampling 

events. 
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The single surface water sample collected from the Thames River downstream of the Goss Cove Landfill 

during the Phase I RI did not contain any organic compounds. Several metals, including aluminum, calcium, 1 u 
copper, iron, magnesium, manganese, potassium, selenium, sodium, and zinc, were detected. 

Toluene (2 pg/L), bis(2-ethylhexyl)phthalate (3 pg/L), and butyl benzyl phthalate (1 pg/L) were detected 

in surface water sample 8SW4 during the Phase II RI. Other detections of organic compounds include 

trichloroethene (3 pg/L in sample 8SW2) and heptachlor (0.05 pg/L in 8SW5). Maximum concentrations 

of metals in unfiltered surface water samples were found in various samples; maximum concentrations of 

all metals, however, detected in filtered samples were found in sample 8SW4. The cove contains saline 

water, with sodium concentrations as high as approximately 0.53 percent. 

The surface water sample collected during the Phase I RI (8SWl) was also analyzed for gross alpha and 

gross beta. Gross beta was detected at 44.9 pCi/L. However, based on the level of uncertainty reported 

with the gross alpha result (i.e., the uncertainty level was greater than the result itself), gross alpha was 

considered as being not detected in this sample. 

13.4.4 Sediment 

Positive analytical results for all sediment samples collected from Goss Cove during the Phase I and Phase II 

RI are presented in Table 13-13. Table 13-14 presents positive TCLP results. Additionally, Table 13-15 

provides a summary of the sediment sample results. The highest concentrations of almost every constituent 

were noted in samples 8SD2, 8SD3, or 8SD4, which were collected along the shoreline closest to the Goss 

Cove Landfill and the Town of Groton sewage pumping station. 

A few volatile organic compounds, including carbon disulfide, ketones, and aliphatic hydrocarbons, were 

detected in sediment samples. Acetone was detected most frequently and at concentrations ranging from 

110 pg/kg to 740 pg/kg in four of six samples. 2-Butanone was detected in sample 8SD2 at 120 pg/kg. 

All other volatiles were detected in one or two samples at concentrations less than 80 pg/kg. 

As with the soil samples, PAHs were the most prevalent sediment contaminants, ranging up to 8,000 pg/kg 

(pyrene). Both potentially carcinogenic and noncarcinogenic PAHs were detected in these samples. Many 

of the individual maxima were found in sample 8SD2. The concentrations were lower than those noted in 

the soil samples, which could have acted as a source area before the site was paved. However, another 

possible contributing source of these chemicals could be urban runoff from the parking lot that now covers 

the Goss Cover Landfill. The samples collected along the northern shoreline of the cove also contained the 
-4 
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highest concentrations of most metals. Benzoic acid, phthalates, carbazole, and dibenzofuran were also 

detected in from one to three of the sediment samples. 

Pesticides and PCBs were detected in most sediment samples. A majority of the maximum concentrations 

of pesticides and PCBs were detected in samples 8SD3 and 8SD5. Aroclor-1260, 4,4’-DDT, and 4,4’-DDD 

were the most frequently detected pesticide/PCB compounds. Concentrations of Aroclor-1260 ranged from 

540 pg/kg to 1,000 pg/kg, with the maximum concentration found in sample 8SD4. Aroclor-1254 was 

detected in sample EC-8SD3 at 627 pg/kg, and DDD ranged from 54 pg/kg to 200 pg/kg in four samples. 

All other pesticide concentrations were less than 65 pg/kg. 

13.4.5 Air 

The analytical results for the air sampling conducted during Rounds 1 and 2 of the Phase II RI at the 

Nautilus Museum are summarized in Table 13-l 6. Air samples collected during these rounds were analyzed 

using USEPA methodology (Method TO-l). These results are not adjusted for acetone and 2-butanone 

(which were the only contaminants reported in the trip blanks), but a mass balance indicates that the level 

’ of acetone detected in museum floor samples would be essentially unaffected by such an adjustment. 

c r Therefore, the results are used as they were reported by the laboratory. 

The Round 1 results may have been affected by lawn mowing outdoors and cleaning activities indoors 

during the sampling interval. In addition, the air conditioning system was in use during the first round of 

sampling. The Round 2 results may be more representative since maintenance activities were not occurring 

and the air conditioning system was not in use during that round. The following results were reported: 

l Boiler Room air (location 8ASl) contained several volatile organic compounds. Acetone and 2- 

butanone were probably attributable to blank contamination. 1 ,I ,I -Trichloroethane and 1 ,I - 

dichloroethene were also detected at average concentrations of 325 and 88 ppm spectively, 

during Round 1. During Round 2, toluene (29 ppm) and trichloroethene (45 ppm) were detected. 

0 The museum floor samples (location 8AS2) were collected in series to measure breakthrough. 

Therefore the results from the two tubes (Sl and S2) are additive. Acetone was detected at a 

total concentration of 8,900 ppm during Round 1. The Round 2 results for acetone and 

2-butanone were probably attributable to blank contamination. Toluene was detected at 

21.7 ppm and 16 ppm, respectively during Rounds 1 and 2. Styrene (10 ppm) 

l,l,l-trichloroethane (380 ppm), and methylene chloride (90 ppm) were detected only during 
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Round 1. Based on the low concentrations detected in conjunction with the fact that these 

compounds are common laboratory contaminants. 

0 Outdoor air samples (location 8AS3) contained only acetone and 2-butanone, which were found 

at concentrations that may also be attributable to blank contamination. 

l The conduit leading to the submarine (location 8AS4) contained acetone (1,400 ppm), 2- 

butanone (9.7 ppm) and toluene (17 ppm). 

The positive analytical results for air sampling conducted during Round 3 are summarized in Table 13-l 7. 

Round 3 air samples were collected and analyzed using NIOSH methodology. No breakthrough occurred 

from the first to second coconut charcoal tube (Tl to T2) for any of the samples. Acetone was the only 

compound detected at an average concentration of 0.145 ppm in the duplicate samples collected from the 

boiler room (8ASl) and at an estimated concentration of 0.08 ppm in the sample collected from the conduit 

area (8AS4). 

13.5 CONTAMINANT FATE AND TRANSPORT 

The analytical results presented in the previous section indicate that the landfill acts as a source of 

contamination. Various mobile chemicals were found in the deep and shallow subsurface soil samples 

collected during the Phase II RI field investigation. Many of these chemicals were also detected in the 

groundwater, surface water, and sediment, confirming the occurrence of contaminant transport from the site. 

Volatile organic chemicals detected in the soil (ketones, halogenated aliphatics, monocyclic aromatics) are 

relatively mobile and can leach to groundwater via infiltrating precipitation. Less soluble, more persistent 

chemicals found in the soil consist primarily of phthalate esters, PAHs, and inorganics. Since sorption of 

these chemicals to soil is strong (as evidenced by high K,,,), they are more likely to be transported via 

erosional processes than to migrate to the water table. Surface water runoff from the parking lot and the 

landfill may carry these contaminants to down slope locations. 

The Thames River is the eventual discharge point for groundwater at the site. The sediment in the river bed 

will most likely serve as a sink for PAHs, phthalate esters, and some metals. Volatile organics will most likely 

remain in the dissolved phase (surface water). 
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13.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section contains the site-specific risk assessment for potential future exposures at the Goss Cove 

Landfill. The methodology followed was described in Section 3.3. Detailed sample calculations are provided 

in Appendix F.3 and site-specific risk estimates are provided in Appendix F.12. 

A human health risk assessment for the current land use scenario at the Goss Cove Landfill was provided 

in a letter report (BRE, October 20, 1995b). This assessment characterized the potential health risks 

associated with soil at the picnic area and submarine exhibits and air inside the Nautilus Museum. Section 

13.6.3.6 provides a brief summary of the results of the current land use risk assessment. 

13.6.1 Data Evaluation 

Chemicals of concern (COCs) at the site were selected using the risk-based COC screening values 

described in Section 3.3.3. Criteria for residential use of groundwater were used to select COCs for 

groundwater and surface water. Detected soil and sediment concentrations were screened against risk- 

based levels for residential soil exposure. Air data were screened against residential criteria for ambient air. 

All data collected during the Phase I and II Rls and all additional investigations were used to identify COCs, 

with the exception of soil obtained from depths greater than 10 feet. Appendix F.12 contains the COC 

summary screening tables for the site. 

COCs for soil are as follows: 

PAHs (benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 

carbazole, dibenz(a,h)anthracene, and indeno(l,2,3-cd)pyrene). 

3,3’-Dichlorobenzidine. 

Dibenzofuran. 

Pesticides (aldrin, dieldrin, and heptachlor epoxide). 

PCBs (Aroclor-1248, -1250, and -1260). 

Metals (antimony, arsenic, barium, beryllium, cadmium, chromium, lead, manganese, mercury, 

nickel, vanadium, and zinc). 
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Carbazole, pesticides, antimony, barium, cadmium, chromium, lead, nickel, vanadium, and zinc were - 

retained as COCs for the “all soil” (soil from depths of 0 to 10 feet) category only. -4 

As presented in the site-specific COC summary screening tables (in Appendix F.15) maximum soil 

detections were also compared to USEPA SSLs for migration to groundwater. Maximums for several 

chemicals (chloromethane, methylene chloride, toluene, 3,3’dichlorobenzidine, benzo(a)anthracene, 

benzo(a)pyrene,benzo(b)fluoranthene,benzo(k)fluoranthene,bis(2-ethylhexyl)phthalate,carbazole,chrysene, 

isophorone, aldrin, dieldrln, endrin, heptachlor epoxide, arsenic, barium, cadmium, chromium, mercury, and 

nickel) detected in the site soil samples exceeded the SSLs. This indicates that these chemicals have the 

potential to migrate to groundwater and potentially impact water quality. 

COCs for groundwater were selected using site groundwater samples from shallow and deep wells and the 

risk-based screening levels for residential groundwater use. This approach results in a conservative list of 

COCs for groundwater since 1) groundwater at the site is not expected to be used as a potable water supply 

under potential future land use conditions (primarily because of saline conditions) and 2) dermal contact with 

shallow groundwater during construction activities is the only anticipated exposure to this medium. The 

following chemicals were retained for this medium: 

0 Halogenated aliphatic hydrocarbons (bromodichloromethane, chloroform, 1,2dichloroethene, -& 

tetrachloroethene, trichloroethene, and vinyl chloride). 

0 Acetone. 

0 Monocyclic aromatics (benzene and toluene). 

0 PAHs (benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 

carbazole, dibenz(a,h)anthracene, and indeno(l,2,3-cd)pyrene). 

l Bis(2-ethylhexyl)phthalate. 

0 Phenolic compounds (2,4dimethylphenol and 4-methylphenol). 

0 Metals (antimony, arsenic, barium, beryllium, boron, cadmium, chromium, lead, manganese, 

mercury, nickel, silver, thallium, vanadium, and zinc). 
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Of these chemicals, maximum detections of benzene, tetrachloroethene, toluene, trichloroethene, vinyl 

chloride, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, antimony, cadmium, chromium, lead, mercury, nickel, 

and thallium exceeded primary drinking water standards (i.e., MCLs and the Action Level for lead). The 

maximum concentration of copper also exceeded MCLs. 

Surface water COCs reported at concentrations exceeding risk-based levels for tap water ingestion consisted 

of: 

0 Trichloroethene. 

0 Bis(2-ethylhexyhphthalate. 

0 Heptachlor. 

0 Metals (boron and manganese). 

Maximum detections of trichloroethene, bis(2-ethylhexyl)phthalate, and heptachlor also exceeded AWQC. 

The COCs for sediment at the site are as follows: 

0 PAHs (benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene, and 

indeno(l,2,3-cd)pyrene). 

l PCBs (Aroclor-1254 and -1260). 

0 Metals (arsenic, beryllium, chromium, lead, manganese, and thallium). 

Data from all three rounds of air sampling inside and outside the Nautilus museum were used to select 

COCs for air. Several COCs were identified for indoor air on the main floor of the museum and in the 

outdoor air samples. The samples collected in the boiler room and in the submarine conduit during 1994 

were not considered as personnel would not spend their entire working day in these areas and visits are 

expected to be brief. Acetone, methylene chloride, and 1 ,l ,l -trichloroethene were identified as COCs based 

on the 1994 data. Acetone was the only chemical detected in the 1995 air samples. The selection of COCs 

for air at the Nautilus Museum is considered to be conservative since risk-based values for residential 

exposure were employed. 

A few organic compounds (2-hexanone, acenaphthylene, 2-methylnaphthalene, benzo(g,h,i)perylene, 

phenanthrene, endosulfan sulfate, endrin aldehyde, and endrin ketone) and inorganic essential human 

nutrients (calcium, magnesium, potassium, and sodium) were detected in the site media, but could not be 
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addressed in the quantitative risk assessment because of the absence of published toxicity criteria. In 

addition, USEPA Region I does not advocate a quantitative evaluation of exposure to aluminum, copper, and 

iron because the only available toxicity criteria for these chemicals are provisional reference doses based 

on allowable daily intakes rather than adverse effect levels. Exposure to these chemicals is discussed in 

the general uncertainty section of the baseline human health risk assessment. - 

Exposure concentrations for groundwater, surface soil, surface water, and sediment are the average 

concentration for CTE and the maximum concentrations for (RME). A limited number of samples were 

collected for surface soil, surface water, and sediment. UCL determinations were made for “all soil” (soil 

from depths of 0 to 10 feet). UCLs were used as exposure concentrations when the distribution of the data 

set was defined. In instances when the distribution was determined to be undefined, the average and 

maximum detections were used. For indoor air, the maximum detected concentration was used to assess 

risks associated with this medium. A summary of the COCs and exposure concentrations for each media 

is provided in Table 13-18. 

13.6.2 Exposure Assessment 

A large portion of the Goss Cove Landfill is occupied by the Nautilus Museum and a paved parking lot. The 

Nautilus Museum is open year-round six days a week and attracts approximately 270,000 tourists and 

visitors annually. Since a state coastal park is located offsite and the military highway along the Thames 

River is to be designated as a coastal viewing area, many residents and tourists are attracted to areas near 

the site. Potential future receptors for the site are varied. The potential exposure scenarios and receptors 

are discussed in this section The characteristics of both the CTE and the RME scenarios for these 

receptors were provided in Section 3.3.3. 

Full-time employees including museum workers and military security personnel could be exposed to surface 

soil via incidental ingestion, dermal contact, inhalation of dust, and indoor air. All employees are assumed 

to be adults who are exposed at a frequency of 150 days/year for 6 years under the CTE and 25 years for 

RME. Exposure to indoor air is assumed to occur daily (i.e., 250 days/year). 

Although access to Goss Cove is currently restricted by a fence, children could access the cove from the 

Thames River estuary coastal viewing area. Consequently, an older child trespasser (ages 6 to 16) was also 

evaluated for the site. This receptor could be exposed to surface soil, dust and/or volatile emissions, 

surface water, and sediment. The exposure frequency was set at 52 days/year under CTE conditions and 

120 days/year for the RME. Exposure durations of 3 years (CTE) and 10 years (RME) were used. 
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Because several future construction projects are planned at the site (e.g., a new storm sewer system, an 

addition onto the Nautilus Museum), construction workers are also considered to be potential receptors. 

This receptor would be involved in ground-intrusive activiiies and is assumed to come in contact with “all 

soil” (via direct dermal contact, incidental ingestion, and inhalation of fugitive dust/volatile emissions). 

Construction workers could also be exposed to groundwater during excavation. The length of a potential 

construction project is assumed to be 1 year. Exposures are expected to occur during the entire length of 

the project. 

Since the Goss Cove Landfill is located along the Thames River and waterfront property is typically regarded 

as an attractive location for residential development, future residents were evaluated as potential receptors. 

This exposure scenario is dependent upon base closure, which is highly unlikely because of the critical 

nature of the facility with respect to support of the submarine fleet and national defense. Future potential 

residents are not expected to come in contact with groundwater at the site as saline conditions that exist 

near the river would prevent domestic use of groundwater. Receptors are assumed to be exposed to “all 

soil” (soil from depth of 0 to 10 feet) via incidental ingestion, dermal contact, and inhalation of fugitive dust 

and volatile emissions. Exposure to soil is assumed to occur 150 days/year, while the inhalation of air is 

expected to occur on a daily basis (234 days/year for CTE and 350 days/year for RME). 

,-.. 
As indicated previously, most of the Goss Cove Landfill Site is occupied by the Nautilus Museum and a 

paved parking lot. Some soil samples collected at the site were obtained from beneath the parking lot 

pavement (see Figure 13-2). All soil samples (from currently exposed areas and from under the pavement) 

were used to conservatively evaluate potential risks for the site. Therefore, actual exposure under current 

site conditions is less than exposure that is assumed for this risk assessment. 

13.6.3 Risk Characterization 

This sections provides a summary of the quantitative risk assessment for the Goss Cove Landfill. Total 

noncarcinogenic and carcinogenic risks for each exposure route, as well as the cumulative risks for each 

future potential receptor, are presented in Table 13-19 for the RME and CTE scenarios. Sample calculations 

are provided in Appendix F.3. Chemical-specific risks for the site are contained in Appendix F.12. 

13.6.3.1 Noncarcinogenic Risks 

Cumulative Hazard Indices (HIS) were less than unity for the full-time employee under both CTE and RME 

&--- 
exposure scenarios, for the future resident for the CTE, for the construction worker for the CTE, and for the 

older child trespasser for CTE. No adverse effects are anticipated for these receptors under the defined 
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exposure conditions. The remaining cumulative HIS (for the older child trespasser under RME, the 

construction worker under both scenarios, and the future resident under RME) exceeded unity. 

A cumulative HI of 1.1 was calculated for the RME older child trespasser. Although this value slightly 

exceeded unity, all chemical- and route-specific HIS were below 1 .O. Incidental ingestion of sediment is the 

primary exposure route of concern for the trespasser. The total HI associated with this exposure route is 

0.76. Risks associated with the inhalation pathway and exposures to surface water and sediment are 

relatively insignificant. The major contributors to the cumulative RME risk for the trespasser are arsenic 

(59%) and PCBs (18%). Because exposure to arsenic and PCBs do not effect the same target organs (as 

seen in Table 3-7), chemical-specific risks for these COCs-are not truly cumulative. Therefore, no single HI 

is expected to exceed unity and adverse impacts are not expected for the older child trespasser under the 

RME. 

In addition, the cumulative HI exceeded unity for the construction worker (8.3) and for the future resident 

(2.6) under RME. Both of these receptor groups are assumed to be exposed to “all soil” (soil from depths 

of 0 to 10 feet). Incidental ingestion of soil and dermal contact with groundwater are the main exposure 

routes of concern for the construction worker. Total HIS associated with these exposure routes alone 

exceeded unity. Elevated hazards for this receptor are primarily attributed to tetrachloroethene in 

groundwater. The chemical-specific risk for this chemical via dermal contact with groundwater exceed unity, 

as seen in Appendix F.12. Incidental ingestion of soil is the primary exposure route of concern for the future 

resident. PCBs and various metals (primarily arsenic and antimony) contribute to the noncarcinogenic risks 

associated with exposure to “all soil”. 

13.6.3.2 Carcinogenic Risks 

Most of the cumulative incremental cancer risks were less than 1 E-6 or within the USEPA’s target risk range 

(lE-4 to lE-6). Cumulative incremental cancer risks greater than or equal to lE-4 were calculated for the 

full-time employee (l.lE-4), the older child trespasser (l.OE-4), and the future resident (2.7E-4) under the 

RME. The primary route of concern for these receptors under the RME scenarios is incidental ingestion of 

soil. Carcinogenic risks associated with soil ingestion alone exceed lE-4 for the full-time employee and 

future potential resident. Additional exposure routes of concern are incidental ingestion of sediment for the 

older child trespasser and dermal contact with groundwater for the construction worker. Elevated risks 

associated with soil/sediment ingestion are primarily a result of exposure to PAHs and arsenic. These 

chemicals were detected in the soil and sediment at the site. Tetrachloroethene is the main contributor to 

the carcinogenic risks for dermal contact with groundwater. 
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13.6.3.3 Exposure to Ambient Air at Nautilus Museum 

Quantitative risks associated with exposure to ambient air at the nautilus museum were calculated for a full- 

time employee under RME conditions only. The estimated Hazard Index (0.28) was less than unity. The 

incremental cancer risk (1 .OE-5) was within the USEPA’s target risk range. 

A qualitative assessment of the human health risks associated with ambient air inside the Nautilus Museum 

was also conducted, as summarized in the COC screening tables in Appendix F.12. Reported 

concentrations were compared to TLVs (ACGIH, 1995), consisting of Time-Weighted Averages (TWAs) and 

Short-Term Exposure Limits (STELs). All detections were below the TLVs, indicating that exposure is 

expected to be minimal for employees. Although TLVs are occupational standards, they are considered to 

be protective of human health for the occasional museum visitor because of this receptor’s reduced 

exposure time and duration. 

13.6.3.4 Exposure to Lead 

Lead was identified as a potential COC for “all soil” (soil from depth of 0 to 10 feet), sediment, and 

groundwater at the Goss Cove Landfill. Exposure to lead in soil was addressed using the USEPA IEUBK 

Model, as discussed in Section 3.3.3. The UCL (1,280 mg/kg) was used as the exposure concentration, as 

well as several default parameters (for air, dust, drinking water, etc.), to estimate blood lead levels in children 

exposure to soil in a residential setting. The estimated geometric mean blood lead level (8.2 pg/dL) is less 

than the established level of “concern”, 10 pg/dL, indicating that no adverse effects would be anticipated 

for a child receptor. 

The USEPA IEUBK model was not used to evaluate exposure to lead in groundwater since, as mentioned 

previously, groundwater at the site is not expected to be used as a potable water supply. Saline conditions 

near the Thames River would preclude the use of this medium for domestic purposes. 

Exposure to lead in sediment is addressed in a qualitative fashion. As presented in Table 13-16, exposure 

concentrations for lead in this medium are 345 mg/kg (CTE) and 646 mg/kg (RME). These values are less 

than the UCL for “all soil” (soil from depths of 0 to 10 feet). Therefore exposures to lead in soil are more 

significant than exposure to sediment. No adverse effects are anticipated for exposure to lead in sediment 

and soil at the Goss Cove Landfill. 
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13.6.3.5 Uncertainties 

A detailed discussion of uncertainties associated with the various aspects of risk assessment, in general, was 

provided in Section 3.3.5. Site-specific uncertainties for the Goss Cove Landfill risk evaluation are presented 

below. 

Some inorganic chemicals detected in site soil samples may be attributable to naturally occurring 

background levels. Background levels for metals in soil at NSB-NLON, developed by Atlantic Environmental 

Services, Inc., were presented in Table l-2. Repotted concentrations of aluminum, iron, and vanadium in 

the site surface soils were below the established background levels. 

For the construction worker, calculated risks associated with dermal contact with groundwater may be 

overestimated since this receptor was assumed to come in contact with groundwater collected from shallow 

and deep monitoring wells. Bromodichloromethane, 2-butanone, chloroform, 2-hexanone, and 

trichloroethene were detected in samples collected from deep wells only. Dermal risks associated with 

groundwater for the construction worker are a result of exposure to tetrachloroethene. The highest levels 

of tetrachloroethene were reported in a deep monitoring well. Consequently, the calculated risks for this 

chemical for this receptor is overestimated. 

As discussed previously, air data collected from locations inside and outside the Nautilus Museum during 

the Phase II RI Rounds 1 and 2 (1994) sampling effort may be suspect because of potential problems (i.e., 

a leaking air conditioning unit, the presence of cleaning people and groundskeepers, etc.) surrounding the 

actual collection of the air samples. Although cleaning crews were not performing maintenance duties at 

the exact location when the air samples were being collected, detected concentrations of volatiles may be 

attributable to their activiiies since air from other locations may have circulated via the air conditioning 

system. Estimated risks for the air data may be overestimated because of these uncertainties. 

Additionally, risks associated with exposure to soil, as presented in Table 13-9, are overestimated to some 

degree because all soil samples collected at the site were used to estimate these risks. Some of the soil 

samples were obtained from beneath the parking lot pavement. Under current conditions, potential 

receptors would not be exposed to soil at these locations. 

13.6.3.6 Summary of Human Health Risk Assessment for Current Land Use 

On July 17 and 18, 1995, additional sampling was performed at the Goss Cove Landfill site to support the 

Phase II RI Investigation and to further characterize the potential human health risks associated with soil at 
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the picnic area and submarine exhibits and air inside the Nautilus Museum. Potential receptors for exposure 

to these environmental media under current land use are occasional visitors (adult and children) and site 

employees. 

Exposure to airborne chemicals inside the Nautilus Museum was addressed qualitatively by a comparison 

of detected concentrations to ACGIH TLVs. Acetone was the only organic compound detected in the air 

samples collected for chemical analysis. Reported levels of this chemical (ranging from 0.08 ppm to 0.20 

ppm) were well below the associated TWA (750 ppm) and STEL (1,000 ppm), indicating that exposure to 

this media is not expected to result in significant human health risks for museum employees and visitors. 

An evaluation of air quality at the site is also provided in Section 13.6.3.3. 

Quantitative carcinogenic and noncarcinogenic risks for RME and CTE scenarios were calculated for visitors 

and employees exposed to surface soil near the picnic area and submarine exhibits. Specific details on the 

exposure scenarios are provided in the aforementioned letter report (BRE, October 20, 1995b). Risks 

associated with incidental ingestion and dermal contact with soil (cadmium and PCBs only) were 

quantitatively evaluated. Quantitative risks associated with specific sample locations are presented in Tables 

13-20 through 13-22. These tables were taken directly from the letter report. 

_--. 
Cumulative HIS for the potential receptors were at least two orders of magnitude less than unity. Therefore, 

no adverse health effects are anticipated for adult and child visitors exposed to soil intermittently and 

employees exposed to soil on a frequent basis. All cumulative incremental cancer risks, except for the RME 

employee at location 8-SSO2, were less than 1 E-6. The cumulative incremental cancer risk (2.7E-6) for the 

employee at location 8-SS02 (near the submarine exhibits) under RME conditions slightly exceeds 1 E-6 and 

is within the USEPA’s target risk range of 1 E-4 to lE-6. Benzo(a)pyrene is the major contributor to the 

carcinogenic risks at this location. 

Soil samples were collected from two discrete locations at the submarine exhibit area, 8-SSO2 and 8-SS03. 

Although reported concentrations of most inorganics are similar at the two locations, detected levels of 

benzo(a)pyrene and other PAHs at location 8SSO2 are significantly greater than those found at location 8- 

SS03. Although the incremental cancer risk for location 8-SSO2 slightly exceeds 1 E-6, potential receptors 

are not expected to be exposed to this one location for the entire exposure period. The average between 

the location-specific detected concentrations is expected to be more representative of the exposure point 

concentration a potential receptor would contact over the entire exposure period. Therefore, incremental 

cancer risks for potential receptors (visitors and employees) at the exhibit area are most likely less than 

1 E-6. 

. 
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13.7 ECOLOGICAL RISK ASSESSMENT 

This section contains a site-specific ecological risk assessment for Goss Cove. As discussed in 

Section 13.3.6, the Goss Cove Landfill site is located in the southwestern portion of NSB-NLON, adjacent 

to the Thames River, and north of Goss Cove. Due to the development of the Goss Cove Landfill, this area 

represents poor habitat for most wildlife species. While it is unlikely that ecological receptors such as 

waterfowl heavily utilize the cove as a feeding area, it is likely that the cove does support a benthic 

macroinvertebrate community. 

Several different sets of data have been collected from Goss Cove in support of the Phase II RI. During the 

Phase II RI Round 1, samples of surface water and sediments were collected from 5 locations in the cove. 

The data indicated that a number of inorganic and organic analytes (i.e., heavy metals and pesticides) were 

present in concentrations in excess of benchmark values protective of aquatic biota. These results 

suggested that aquatic biota inhabiting the cove could be adversely impacted. In response to these results, 

another sediment sample was collected from Goss Cove during the supplemental ecological sampling round. 

This sample was collected from station 8SD3. The intent of the supplemental ecological sampling round 

was to focus more closely on the potential impacts that these chemicals might be having on aquatic biota 

and to determine if they were biologically available in concentrations that could represent an actual risk to 

the aquatic community. 

The sediment sample collected during the supplemental ecological sampling round was analyzed to 

determine the concentrations of TCL VOCs, TCL semivolatile organic compounds, TCL pesticides/PCBs, 

TAL metals, acid volatile sulfide (AVS), semi-extractable metals (SEM), total organic carbon content, and 

grain size. In addition, the toxicity of the sediment was determined. 

Water quality parameters (temperature, dissolved oxygen, salinity, pH, and turbidity) and sample depth were 

also measured during the 1993 and 1995 sampling events. These results are summarized in Appendix G. 

Methods to collect and analyze all of the samples taken in 1993 and 1995 are described in greater detail in 

Section 2.7. The process followed to determine exposure point concentrations and the methodology used 

to characterize risks to ecological receptors is summarized in Section 3.4. Detailed calculations are provided 

in Appendix 1.9. 

13.7.1 Site-specific Conceptual Model 

Several pathways have been identified for potential exposure of ecological receptors to chemicals associated 

with Goss Cove. Aquatic ecological receptors utilizing this area are most likely to be exposed to sediment 
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and surface water through direct contact with sediment or surface water and incidental ingestion of sediment 

while feeding. As noted in Section 13.3.6, it is not known whether this small cove supports either shellfish 

or fish. The small size of the cove and the fact that it has no direct connection to the Thames River limits 

the likelihood that, if present, these types of organisms are abundant. Given its small size and proximity to 

the Nautilus Museum, it is unlikely that waterfowl rely on this location for food. In addition, because the 

surface water is brackish (see Appendix G), it is unlikely that the cove serves as a source of drinking water 

for these organisms. Because of these considerations, this evaluation was confined to evaluating potential 

risks to aquatic biota. 

13.7.2 Exposure Assessment 

As discussed in Section 13.3.6, Goss Cove is a small, estuarine cove located adjacent to the Thames River. 

Aquatic biota inhabiting Goss Cove may be exposed to contaminants through direct contact with and 

ingestion of surface water and sediment and indirectly, through the ingestion of prey. 

13.7.3 Receptor Organisms 

As noted above and discussed in Section 13.3.6, it is likely that Goss Cove supports a benthic community 

and may support a population of fish. Potential risks to these ecological receptors are evaluated in this 

section. The same conservative assumptions summarized in Section 3.4.4.2 were retained for this 

assessment. 

13.7.4 Site-specific Chemicals of Concern 

As discussed in Section 13.7.1, surface water and sediment represent the media with which ecological 

receptors are likely to come into contact. Chemicals of concern associated with these media were selected 

by comparing exposure point concentrations (both maximum and average values, when applicable; 

Appendix 1.9) detected in surface water and sediment to the following (see also Section 3.4.2): 

0 lnorganics in surface water and sediments were compared to NSB-NLON background 

concentrations. 

0 lnorganics present in concentrations greater than concentrations of background constituents and 

all organics were compared to conservative surface water and sediment benchmark values 

protective of aquatic biota. In addition, all contaminants whose maximum and average 
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concentrations exceeded chronic surface water or sediment benchmarks were compared to 

acute benchmark values. 

Chemicals detected in surface water and sediments in concentrations greater than these various benchmark 

values were identified as ecological chemicals of concern. These chemicals are summarized in Table 13-23. 

13.7.5 Risk Characterization 

As discussed in Section 3.4.2.3, potential risks to aquatic biota were determined by comparing chemical 

concentrations to conservative benchmarks for the protection of these receptors. The resulting hazard 

quotients are summarized in Table 13-24. 

13.7.5.1 Surface Water 

When surface water concentrations were compared to benchmarks protective of aquatic receptors, it was 

determined that copper (HQ = 3.4E+O), nickel (HQ = 2.OE+O), and aluminum (HQ = 1.6E+O) were present 

in concentrations that exceeded both the NSB-NLON background concentration and benchmark value. 

Heptachlor was the only organic compound found in concentrations that resulted in an HQ greater than 1 .O 

(HQ = 1.3E+ 1; Table 13-24). These results indicate that potential risks to aquatic biota are confined to 

exposure to these four chemicals. 

For acute comparisons, only the maximum concentration of copper exceeded its acute benchmark 

(Appendix 1.9). 

It should be noted that the concentration of manganese in surface water exceeded the background 

concentrations (Appendix 1.9). However, few data on the potential toxicity of this metal to aquatic biota 

could be identified. Toxicity test data were confined to the results of a study conducted on L. minor. This 

study determined that exposure to 31 mg/L of manganese resulted in a reduction in the growth and number 

of fronds produced by this aquatic macrophyte (USEPA, 1995b). The effects concentrations for manganese 

reported in AQUIRE are several orders of magnitude greater than those measured in Goss Cove 

(Appendix 1.9). While these data are limited and are associated with freshwater rather than estuarine 

species, these results do suggest that the concentrations of manganese measured in surface water samples 

collected from Goss Cove are probably too low to adversely impact aquatic receptors. 
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Sediment samples were collected from Goss Cove during the Phase II RI Rounds 1 and 2. As noted 

previously in this section, only one of the Goss Cove sediment sample locations was resampled during the 

supplemental ecological sampling round (i.e., 8SD3). In addition, a duplicate sample was collected during 

Round 1 from 8SD4. The maximum and average concentrations of contaminants present in the two samples 

collected from 8SD3 and from 8SD4 were determined and compared to background and to benchmark 

values. In all other instances, contaminant concentrations measured in each individual sample collected in 

1993 were compared to background and benchmark values. 

Several inorganic and organic chemicals were detected at maximum concentrations that exceeded their 

respective benchmark values (Table 13-25). Lead, mercury, and copper were found at all of the Goss Cove 

stations in concentrations greater than benchmark values protective of aquatic biota. Station 8SD3 had the 

highest Hazard Quotients (HQs) calculated for these three metals (Table 13-25). Other metals, arsenic 

(Station 8SD4), nickel (Station 8SD3), cadmium (Station 8SD3), and zinc (Stations 8SD3, 8SD4, and 8SD5) 

were also detected at concentrations in excess of benchmark values. The pesticides 4,4’-DDD, 4,4’-DDT, 

and endrin aldehyde were detected in samples collected from all Goss Cove stations, except 8SD4 and 

8SD6, in concentrations that resulted in HQs greater than 1 .O (Table 13-25). 4,4’-DDE, Gamma-chlordane, 

Aroclor-1254, and endosutfan II were also detected occasionally at concentrations in excess of benchmark 

values (Table 13-25). Of the chemicals detected in these sediment samples, the maximum concentrations 

of gamma-chlordane present in samples collected from several Goss Cove locations resulted in the highest 

HQs values recorded during these studies (Table 13-25). 

When the average concentrations at stations 8SD3 and 8SD4 were compared to benchmark values, many 

of the same organics and inorganics identified as representing a risk when maximum concentrations were 

considered remained potential chemicals of concern (Table 13-26). The average concentrations of lead, 

copper, and mercury were present at both locations in concentrations in excess of benchmark values. The 

average concentrations for three additional metals (arsenic, cadmium, and zinc) each produced a HQ 

greater than one at one station. Average concentrations of seven organics (gamma-chlordane, heptachlor, 

Aroclor-1254, 4,4’-DDT, 4,4’-DDD, endrin aldehyde, and dieldrin) produced HQ values greater than one at 

station 8SD3 with gamma-chlordane HQ for this station being the highest HQ produced by any average 

concentrations of contaminants considered in these comparisons (Table 13-26). The results of these 

comparisons indicate that aquatic biota inhabiting Goss Cove are potentially at risk. 

- .- 
For acute comparisons of inorganics in sediments to acute benchmarks, several inorganics exceeded 

benchmark values, including arsenic, lead, and mercury at several stations (Appendix 1.9). for comparison 
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to average concentrations, lead and mercury exceeded acute values at Station 8SD3, and arsenic and lead 

exceeded acute values at Station 8SD4. Endosulfan was the only organic compound to be retained as an 

acute sediment COC (the maximum concentration at Station 8SD5. 

13.7.5.3 Sediment Toxicity Tests 

Sediment data collected during Round 1 of the Phase II RI indicated that metals and pesticides were present 

in concentrations in excess of benchmark values protective of aquatic biota, suggesting that aquatic biota 

inhabiting Goss Cove were being adversely impacted. As a result, an additional sample (8SO3) was 

collected from Goss Cove during the supplemental ecological sampling Round to determine the toxicity of 

these sediments to aquatic biota. Two estuarine invertebrate species (Ampelisca abdita and Leptocherius 

plumosus) served as test species for the 1 Oday laboratory toxicity tests. Sediment samples collected from 

location EC-SDTROl served as the reference for these tests (see also Section 17.0). The methods used to 

perform these tests and the test conditions are described in detail in Section 2.7. 

As summarized in Table 13-27, the results of these tests demonstrated that the response of test organisms 

exposed to sediments collected from Goss Cove differed significantly from that of organisms exposed to 

samples collected from the reference location. These results indicate that sediments from Goss Cove are 

toxic to both of the test species. As summarized in Tables 13-25 and 13-26, several organic compounds 
w 

and metals were present in the Goss Cove sediments at concentrations that exceeded their respective 

benchmark values. The results of the toxicity tests are consistent with these predictions. 

13.7.5.4 Concentrations of Acid Volatile Sulfides and Semi-extractable Metals 

In addition to toxicity testing, the concentrations of acid volatile sulfide (AVS) and semi-extractable metals 

(SEM) were also measured so that the bioavailability of cationic metals could be determined. As discussed 

in Section 3.4, AVS can bind certain cationic metals, reducing and potentially eliminating their bioavailability. 

The USEPA has determined that site-specific sediment criteria can be developed based on the relationship 

between AVS and these cationic metals. A sediment will meet site-specific sediment criteria if the sum of 

the molar concentrations of SEMcopper, SEM,,dmium, SEMnicke,, SEM,,,, and SEMZi,, are less than the molar 

concentrations of AVS (USEPA 19949). However, even though a sediment meets its site-specific sediment 

quality criterion, the criterion is specific only for these five cationic metals and does not mean that a 

sediment is not toxic. 
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In addition to derlling site-specific metals criieria, USEPA’s National Sediment Inventory program has 

developed the following preliminary classification scheme for the sum of the molar concentrations of 

SEM copper’ SEM cadmium’ SEM nickel! SEMI,,, , SEM,in, and AVS: 

0 SEM - AVS > 5 indicates a high probability of adverse impacts to aquatic life 

0 SEM - AVS = 0 to 5 indicates a medium probability of adverse impacts and 

0 SEM < 0 indicates a low probability of adverse impacts 

The concentrations of SEM and AVS measured in the 8SD3 sample is summarized in Table 13-28. SEM 

concentrations were less than those of AVS, indicating that the site-specific sediment criteria for these five 

metals was met at this location. In addition, the concentration of SEM recorded at this station was less than 

zero, indicating that these five cationic metals are unlikely to adversely impact aquatic biota inhabiting this 

Goss Cover location. These results also suggest that contaminants other than copper, cadmium, nickel, 

lead, and zinc are responsible for the adverse response exhibited by A. abdita and L. plumosus. As noted 

in Section 13.7.5.2, several metals and pesticides were present in concentrations in excess of benchmark 

values protective of benthic macroinvertebrates (Tables 13-25 and 13-26). Chemicals that may have reduced 

test organism survivability include several pesticides (gamma-chlordane, heptachlor, 4,4’-DDD, 4,4’-DDT, 

- endrin aldehyde, and dieldrin), Aroclor-1260, and mercury. Qf these, gamma-chlordane was present in 

concentrations that produced the highest HQs. 

13.7.5.4 Uncertainties 

As discussed in Section 3.4, the following conservative assumptions were maintained in performing this 

ecological risk assessment: 

0 the site use factor was assumed to equal 100% (i.e., the organisms were assumed to live and 

forage exclusively within the boundaries of this site), 

0 minimum body weights were used to calculate receptor dose 

0 maximum ingestion rates were used to calculate receptor dose 

0 contaminants were assumed to be 100% biologically available 

0 the most sensitive life stage was assumed to be exposed to site contaminants 

0 it was assumed that only contaminated prey were consumed. 

By adopting these conservative assumptions, the final risk estimates are deliberately conservative and are 

likely to overestimate the actual risk associated with contaminants detected at Goss Cove. This approach 

was taken so it may be concluded with confidence that certain chemicals detected at this site are unlikely 
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to represent an ecological risk. While this process serves to significantly reduce the uncertainty associated 

with eliminating certain chemicals from further consideration, uncertainty is associated with concluding that 

exposure to the remaining chemicals are adversely impacting ecological receptors. An analysis of the 

uncertainty associated wlth the risk assessment process is important in that lt identifies, and, to the extent 

possible, quantifies the uncertainty associated the entire process (problem formulation, data analysis and 

risk characterization). The uncertainty introduced into the risk assessment process stems from three 

sources: 1) imperfect knowledge of things that should be known, 2) systematic errors (e.g, computational, 

data, or analytical transformation errors), and 3) nonsystematic errors (i.e., random or stochastic errors) and 

variability in the system being assessed (Solomon et. al, 1996). A detailed discussion of uncertainties 

associated wfth the assessment process is contained in Section 3.4. This section focuses on uncertainties 

and assumptions that should be considered when interpreting the results of the ecological risk assessment 

performed at Goss Cove. 

It was assumed that Goss Cove supported that a benthic community and these organisms could come in 

contact with contaminants present at this site. Preliminary investigations indicate that a few individual 

shellfish are present in the cove, populations of these organisms are not present. Numerous small fish have 

been observed within the cove. However, the fact that the cove has no direct connection to the Thames 

River limits the potential size and diversity of its aquatic community. Due to the development of the Goss 

Cove Landfill, this area represents poor habitat for most wildlife. Therefore, although the ecological risk 

assessment indicates that aquatic biota may be at risk, the impacts to populations of biota inhabiting this 

portion of the Thames River is likely to be limited. 

The ecological risk assessment determined that heptachlor and a number of inorganic contaminants present 

in surface water samples collected from Goss Cove produced HQ values in excess of unity for aquatic biota. 

The benchmark values used to characterize risks to aquatic biota were deliberately conservative and tend 

to overestimate risks. For Instance, ambient water quality criteria are based on total contaminant 

concentrations (measurement includes bound and dissolved contaminants) rather than dissolved (i.e., more 

biologically available) contaminant concentrations. Furthermore, the ambient water quality criteria for metals 

and other contaminants are primarily based on the results of laboratory toxicity tests. Metals used in these 

tests are typically in the form of simple salts that are added to relatively clean (e.g., laboratory grade) water. 

Organic contaminants are also tested by adding laboratory-grade forms of these chemicals to clean water. 

Contaminants in these laboratory toxicity tests are generally more bioavailable than contaminants present 

in ambient water that typically contains significant concentrations of binding agents. These laboratory test 

conditions contribute to the conservative nature of ambient water quality criieria. 
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Conservative benchmark values were also used to assess risks to benthic macroinvertebrates exposed to 

contaminated sediments. Contaminants resulting in the highest HQ values included gamma chlordane, 

heptachlor, and several other pesticides. The methods used to characterize ecological risks for benthic 

organisms were those reviewed and approved by USEPA’s Science Advisory Board for establishing sediment 

quality criteria for nonpolar organic chemicals (Equilibrium Partitioning; USEPA, 1993). This method 

depends on the sediment organic content, the chronic ambient water quality criierion for organic 

contaminants, and Kocs. Kocs were calculated from K,,Ws for sediment organic contaminants using the 

regression equation listed in Section 3.4. Therefore, the reliability of the site-specific benchmark value for 

an organic contaminant depends directly on the reliability of the Kows for these contaminants. Measured 

KoWs for most organic chemicals repotted in the literature are highly variable - a range of two orders of 

magnitude is not unusual (USEPA, 1993). Investigations by USEPA have determined that newer 

methodologies for measuring K,, (i.e., the generator column and the slow stirring methods) appear to 

produce reproducible, accurate results, whereas values generated using older methods of measurement 

were highly variable. The K,,,,s used to calculate the site-specific sediment benchmark values were those 

reported in Table 3-2 of this report and compiled by USEPA in Appendix IX to 40 CFR Part 264, September, 

1992. Uncertainty associated with these values would be reduced if it could be determined whether or not 

the generator column or slow stirring methods were used to generate the Kows used in these calculations. 

Alternatively, Q,,, values generated by the USEPA Research Laboratory in Athens, GA and summarized in 

an unpublished USEPA internal report (USEPA, 1995b) might be used to perform these calculations and 

reduce the uncertainty associated with these calculations. 

Finally, it should be noted that the Equilibrium Partitioning Method (EqP) is based on the assumption that 

pore water, sediment organic carbon, and benthic organic contaminants are in equilibrium. However, EqP 

assumptions are only approximately true; therefore, predictions based the model are inherently uncertain. 

This uncertainty reflects the inherent variability in the experimental results used to test the model and the 

fact that various phenomena have not been accounted for by the model (USEPA, 1993). 

Results of sediment toxicity tests confirmed that exposure to these sediments can adversely impact benthic 

macroinvertebrates. SEM/AVS analysis determined that cationic metals present in this sample were not 

biologically available and were unlikely to have resulted in the high percent mortality observed among the 

laboratory test organisms. These data serve to reduce the uncertainty associated with the conclusion that 

benthic macroinvertebrates are being adversely impacted. These results also suggest that these adverse 

impacts may be attributable to organic compounds. 
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13.8 COMPARISON OF SITE DATA TO CONNECTICUT STANDARDS 

Analytical data for the Goss Cove Landfill were compared to Connecticut drinking water standards, 

remediation standards (CTDEP, January 1998) and Water Quality Standards (1992). Tables summarizing 

the comparison of site data to Connecticut standards are provided in Appendix F.12. These tables, which 

follow the quantitative risk assessment spreadsheets in the cited appendix, identify, on a media-specific 

basis, those chemicals detected at concentrations in excess of state criteria. Maximum and average 

chemical concentrations are presented in the summary tables. Although the maximum concentration of a 

chemical may exceed an associated state criteria, the distribution of the chemical in the medium is also 

important with respect to decision making. Therefore, the average chemical concentration was included to 

provide some information on the potential distribution of the chemical. A brief narrative of the findings of 

this qualitative analysis is provided in the remainder of this section. 

Site-specific soil data were compared to Connecticut remediation standards for direct exposure and pollutant 

mobility. Direct exposure criteria for residential exposure were used to conservatively evaluate potential 

exposure to soil at the site. The following chemicals were found at maximum concentrations exceeding the 

state remediation standard for direct exposure under residential land use: 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Aroclor-1248 

Dieldrin 

Heptachlor epoxide 

Antimony 

Arsenic 

Beryllium 

Chromium 

Copper 

Lead 

Mercury 

To address concerns regarding migration of chemicals from soil to groundwater, site soil data were 

compared to Connecticut remediation standards for pollutant mobility. The groundwater classification for 

the Goss Cove Landfill is GB, which indicates that although the state recognizes that groundwater may not 
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-- 
meet GA criieria at this time, the goal is to restore groundwater to GA quality. The list of chemicals reported 

at maximum concentrations exceeding the GB pollutant mobility criteria consists of: 

---A- 

0 Methyiene chloride 

0 Xylenes (total) 

0 Benzo(a)anthracene 

0 Benzo(a)pyrene 

0 Benzo(b)fluoranthene 

0 Benzo(k)fluoranthene 

0 Bis(2-ethylhexyl)phthalate 

0 Fluoranthene 

0 Fluorene 

0 Naphthalene 

0 Phenanthrene 

0 Pyrene 

0 Dieldrin 

0 Heptachlor 

0 Heptachlor epoxide 

0 Cadmium 

0 Lead 

0 Silver 

As mentioned above, TCLP analytical results for cadmium, lead, and silver exceeded the pollutant mobility 

criteria. A qualitative evaluation of the TCLP analytical results for the site soil samples (in relation to state 

pollutant mobility criteria for inorganics and PCBs) is provided in Table 13-5. 

Analytical groundwater data for the site were compared to Connecticut MCLs and remediation standards 

for groundwater and surface water protection. The following chemicals were detected in the unfiltered 

groundwater samples at maxima exceeding the state MCLs: 

0 Tetrachloroethene 

0 Trichloroethene 

0 Vinyl chloride 

0 Benzo(a)pyrene 

0 Bis(2-ethylhexyl)phthalate 

0 Antimony 
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0 Cadmium 

0 Chromium 

0 Mercury 

0 Nickel 

0 Thallium 

Exceedances of state MCLs were also noted for antimony in the filtered groundwater samples. In addition, 

maximum concentrations of sodium in the unfiltered and filtered samples exceeded the state Notification 

Level of 28 mg/L. 

Maximum groundwater concentrations for the following chemicals exceeded the Connecticut remediation 

standards for groundwater protection: 

0 Benzene 

l Chloroform 

0 Tetrachloroethene 

0 Trichloroethene 

0 Vinyl chloride 

0 Xylenes (total) 

0 Benzo(a)anthracene 

0 Benzo(a)pyrene 

0 Benzo(b)fluoranthene 

l Benzo(k)fluoranthene 

0 Bis(2-ethylhexyl)phthalate 

0 Antimony 

l Barium 

0 Cadmium 

0 Chromium 

0 Copper 

0 Lead 

0 Mercury 

0 Nickel 

l Thallium 

0 Vanadium 
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It should be noted that the groundwater protection criteria are applicable for GA or GAA designated 

groundwater and are also used to protect existing groundwater regardless of the classification. 

Since groundwater at the Goss Cove Landfill eventually discharges to a surface water body (i.e., Thames 

River), site-specific groundwater data were also compared to Connecticut remediation standards for surface 

water protection. Those chemicals found at maxima exceeding the surface water protection criieria are, as 

follows: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

l 

0 

0 

0 

Tetrachloroethene 

Acenaphthylene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Bis(P-ethylhexyhphthalate 

Phenanthrene 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Silver 

Zinc 

For surface water, a qualitative analysis of risk associated with the site data was conducted using 

Connecticut Water Quality Standards for human health, which are similar to Federal AWQC. The list of 

chemicals reported at maxima exceeding the state AWQC for the consumption of organisms and/or water 

and organisms includes: 

0 Trichloroethene 

l Bis(2-ethylhexyl)phthalate 

0 Heptachlor 

Sediment samples were also collected at the site. No state criteria are available to address potential 

exposure to this medium. Site-specific sediment data were compared to Connecticut remediation standards 
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for soil (i.e., for direct exposure and pollutant mobility) to provide some qualitative indication of the risks 

associated with sediment from the state’s perspective. Maximum detections of the following chemicals were 

in excess of direct exposure criteria for residential land use: 

0 Benzo(a)anthracene 

0 Benzo(a)pyrene 

0 Benzo(b)fluoranthene 

0 Arsenic 

0 Lead 

It should be noted that, in general, direct exposure to sediment is expected to occur on a less frequent basis 

than exposure to soil. Consequently, the qualitative analysis for this medium is regarded as conservative. 

Sediment chemicals reported at concentrations exceeding the soil pollutant mobility criieria for a GB 

designated area are, as follows: 

0 Benzo(a)anthracene 

0 Benzo(a)pyrene 

0 Benzo(b)fluoranthene 

0 Benzo(k)flouranthene 

0 Dieldrin 

0 Heptachlor 

Air data from inside and outside the Nautilus Museum were compared to Connecticut remediation standards. 

Although the summary table provided in the aforementioned appendix contains target indoor air 

concentrations for residential and industrial areas, the industrial criteria are considered to be applicable for 

the site. The following chemicals exceeded the applicable state criteria: 

. Acetone 

. I,1 -Dichloroethene 

. Styrene 

. Trichloroethene 

D-01-95-10 13-36 CT0 129 



Revision 1 
March 1997 

- 13.9 SUMMARY AND CONCLUSIONS _ 

This section presents a summary of major findings of the Phase II RI for the Goss Cove Landfill Site. A 

summary of the nature and extent of contamination is provided in Section 13.9.1. Sections 13.9.2 and 13.9.3 

summarize the baseline human health risk assessment and ecological risk assessment for the site, 

respectively. Section 13.9.4 summarizes the comparison of site data to state standards and Section 13.9.5 

provides recommendations regarding additional action or investigatory efforts for the site. 

13.9.1‘ Nature and Extent of Contamination 

Some of the most substantial environmental contamination detected at NSB-NLON was encountered at the 

former Goss Cove Landfill. Representative examples of soil contamination include the following chemicals 

with the respective maximum concentration shown in parentheses: acetone (23,000 pg/kg); toluene 

(22,000 pg/kg); ethylbenzene (69,000 pg/kg); xylenes (480,000 pg/kg); methylene chloride (38,000 pg/kg); 

phenol (1,600,OOO pg/kg); benzo(a)anthracene (490,000 pg/kg); Aroclor-1248 (19,000 pg/kg); Aroclor-1254 

(33,000 pg/kg); and lead (3,540 mg/kg). Numerous other organic chemicals were also detected in the soil 

matrix at this site, primarily pesticides, phthalate esters, phenols, and polynuclear aromatic hydrocarbons. 

Organic and inorganic chemicals were also found in groundwater samples obtained from this site. Of 

primary concern is the detection of teirachloroethene (5,600 pg/L) in a groundwater sample from a deep 

monitoring well. It is possible that an upgradient source of groundwater contamination exists which is 

contributing to the tetrachloroethene contamination detected at the site. Low levels of organic constituents 

and high concentrations of inorganic constituents (particularly boron) were encountered in surface water 

samples obtained from Goss Cove. Many of the chemicals detected at high concentrations in site soil and 

groundwater samples were also detected in Goss Cove sediment samples. Based on the available data, 

it appears likely that the former Goss Cove Landfill is contributing to environmental contamination in Goss 

Cove. Other potential sources of contamination could include storm sewer oulfalls and runoff from Military 

Highway. 

13.9.2 Baseline Human Health Risk Assessment 

-- =_ 

The baseline human health risk assessment focused on multiple receptor groups: full-time employees, older 

child trespassers, future residents and construction workers. Noncarcinogenic risks for construction 

workers, future residents, and older trespassers under the RME exceeded the USEPA acceptable level of 

one. Elevated risks are attributed to tetrachloroethene in groundwater and PCBs, PAHs, and metals in soil. 

Although the noncarcinogenic risks for the RME older child trespasser exceeded one, no adverse effects 
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are anticipated since chemicals contributing to the risk do not impact the same target organs. Carcinogenic 

risks were within the USEPA’s acceptable target risk range of 1 E-4 to 1 E-6 for all receptors under CTE, but 

exceeded lE4 for the future resident, full-time employee and older child trespasser under RME. 

Carcinogens of interest include tetrachloroethene in groundwater and PCBs, PAHs, and arsenic in soil. The 

risks associated with inhalation of indoor air were below the USEPA acceptable level of one for 

noncarcinogenic risks and below the USEPA acceptable target risk range of lE-8 to lE4. 

Human health risks were also evaluated to address potential health risks associated with child visitors, adult 

visitors, and full-time employee exposure under current site conditions. Incidental ingestion and dermal 

contact with soil were evaluated for the adult visitor, the child visitor, and the full-time employee, using data 

from surface soil sampling (O-12 inches beneath the ground surface) conducted in the vicinity of the 

museum exhibits and picnic area. The potential for exposure to soil is believed to be greatest in these 

areas. The inhalation of indoor air was also evaluated for occupational exposure to the full-time employee. 

All noncarcinogenic risks were below the USEPA acceptable level of one and all carcinogenic risks were 

below the USEPA acceptable target range of lE-8 to lE4 for soil exposures. Air concentrations were 

compared to occupational standards and all concentrations were below those standards. The results of the 

evaluation concluded that minimal risks exist for the current child and adult visitor and the full-time 

employee. 

13.9.3 Ecological Risk Assessment 

Goss Cove is separated from the Thames River by a railroad embankment. The cove has been lined by rip- 

rap to stabilize the banks. No emergent vegetation grows in the cove and the majority of the land adjacent 

to the cove is either paved, comprised of rip-rap, or consists of maintained lawn. 

While it is unlikely that ecological receptors such as waterfowl heavily utilize the cove as a feeding area, it 

is probable that the cove does support a benthic macroinvertebrate community. However, the fact that the 

cove has no direct connection to the Thames River limits the potential diversity of its aquatic community. 

Due to the development of the former Goss Cove Landfill (i.e., the presence of the Nautilus Museum and 

the attendant parking lot), this area represents poor habitat for most wildlife receptors. 

Several different sets of data have been collected from Goss Cove in support of the Phase II RI. Results 

of analyses conducted on samples of surface water and sediments collected from 5 locations in the cove 

indicated that several inorganics and organic compounds (i.e., metals and pesticides) were found at 

concentrations in excess of benchmark values protective of aquatic biota, suggesting that aquatic biota 

inhabiting the cove could be adversely impacted. 
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- In response to the results of the studies conducted during Round I of the Phase II RI, an additional sediment 

sample was collected from Goss Cove during the Supplemental Ecological Sampling Round. The intent of 

the Supplemental Ecological Sampling Round was to focus more closely on the potential impacts that these 

contaminants might be having on aquatic biota and to determine if the contaminants were biologically 

available in concentrations that could represent an actual risk to the aquatic community. 

The results indicated that four chemicals (aluminum, copper, nickel and heptachlor) were present in surface 

water at concentrations that represent a potential risk to aquatic biota. A number of chemicals also had 

HQs greater than 1.0, suggesting that benthic macroinvertebrates were potentially at risk. The results of 

toxicity tests confirmed that chemicals present in this sample were biologically available in concentrations 

that could adversely impact aquatic biota. Results of an SEM/AVS analyses to determine the biological 

availability of copper, cadmium, nickel, lead and zinc demonstrated that these five metals are not biologically 

available. Adverse impacts to test organisms (A. abdita and L. plumosos) exposed to sediments collected 

from station 8SD3 are more likely to be associated with the presence of other inorganics (mercury and 

cadmium) or organic compounds (e.g., gamma-chlordane, heptachlor, 4,4’-DDD, 4,4’-DDT, endrin aldehyde, 

dieldrin, and Aroclor-1254) that were present in concentrations that exceeded benchmark values for benthic 

receptors. The results indicated that sediments in Goss Cove could adversely impact aquatic biota. 

13.9.4 Comparison to Site Data to State Standards 

Various chemicals were detected in the site media at maxima exceeding the state standards discussed in 

Section 13.8. Although not retained as soil COCs in the baseline human health risk assessment, methylene 

chloride, xylenes, bis(2-ethylhexyl)phthalate, fluoranthene, fluorene, naphthalene, phenanthrene, pyrene, 

heptachlor, selenium and silver were reported at maxima in excess of Connecticut remediation standards 

for pollutant mobility. While these compounds may migrate to groundwater and potentially impact water 

quality, no dose-response parameters are available to quantitatively evaluate exposure to phenanthrene and 

maximum detections of the remaining chemicals were less than risk-based COC screening levels for soil 

ingestion. 

For groundwater, maxima of a few chemicals (chloroform, xylenes, acenaphthylene, phenanthrene, and 

sodium) exceeded the applicable state standards, but were not identified as COCs in the baseline human 

health risk assessment. No dose-response parameters are available to quantitatively address exposure to 

acenaphthylene, phenanthrene, and sodium. It should also be noted that the applicable state standard for 

sodium is a Notification Level for a drinking water source. Chloroform and xylenes were reported at 

maximum concentrations less than the risk-based COC screening levels for tap water ingestion. 

D-01-95-10 13-39 CT0 129 



Revision 1 
March 1997 

Surface water and sediment data were also compared to state standards. Wiih respect to human health 

AWQC for surface water, minimal exceedances of state criteria were observed. All chemicals with maximum 

detections in excess of the state AWQC for human health were selected as COCs in the baseline human 

health risk assessment. Although not retained as sediment COCs in the baseline human health risk 

assessment, benzo(k)fluoranthene, dieldrin and heptachlor were reported at maxima in excess of 

Connecticut soil remediation standards for pollutant mobility. While these compounds may migrate to 

groundwater and potentially impact water quality, maximum concentrations of these chemicals were less 

than risk-based COC screening levels for sediment ingestion. 

For air data collected at the Nautilus Museum, several exceedances of state standards were observed. 

Those chemicals which were detected at elevated maximum concentrations, but were not selected as COCs, 

include 1 ,I ,dichloroethene, styrene, and trichloroethene. Styrene was reported at a maximum less than the 

risk-based COC screening criteria for ambient air. Trichloroethene and l,ldichloroethene, which were 

detected in the samples obtained from the boiler room only, were not quantitatively evaluated in the human 

health risk assessment as museum personnel are not expected to spend their entire day in this area and 

visitors do no come in contact with this sampled location. 

13.9.5 Recommendations 

It is recommended that a Feasibility Study (FS) of remedial alternatives be conducted at the former Goss 

Cove Landfill. This recommendation is supported by the following information: 

0 Relatively high concentrations of chemicals are present in the site soils, and are impacting the 

groundwater and the adjacent Goss Cove. Numerous organic and inorganic constituents were 

found in soil at the site at notable concentrations. Similar inorganic and organic constituents 

were also detected in groundwater samples collected at the site, and it appears that an 

upgradient source of PCE contamination to groundwater exists. Similar types of chemicals were 

detected in the soil, groundwater, and sediment indicating the occurrence of chemical transport. 

0 The human health risk assessment concluded that noncarcinogenic risks exceeded the USEPA 

acceptable level of one for the construction worker, the future resident, and the older child 

trespasser under the RME. Carcinogenic risks exceeded the upper bound (1 E-4) of the USEPA 

acceptable target risk range of lE-6 to lE-4 for the RME full-time employee, RME older child 

trespasser, and the RME future resident. The noncarcinogenic risks and carcinogenic risks 

evaluated are partially attributable to exposure to tetrachloroethene in groundwater and arsenic 

in soil beneath the site. Arsenic is a commonly found natural constituent of soil. It should be 
-4 
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noted that it is required (per OSHA standards for work on hazardous waste sites) that Health and 

Safety measures (i.e., personal protective equipment and monitoring) be instituted to minimize 

direct soil and groundwater contact during future construction. Therefore, following these 

measures would lower the risk to the construction worker to acceptable levels. It is also unlikely 

that a future resident would contact groundwater beneath the site due to the availability of public 

water. Eliminating exposure to groundwater beneath the site would therefore lower the risk to 

the future resident to acceptable levels. 

0 The Ecological Risk Assessment concluded that chemicals present in surface water and 

sediments represent a risk to the aquatic community in Goss Cove. Benthic macroinvertebrates 

represent the receptors primarily at risk in this system. While its small size and lack of a direct 

connection to the Thames River limits the potential productivity of Goss Cove, the presence of 

organic chemicals in the sediments, and the apparent potential for continued contaminant 

migration, represent long term potential risks to aquatic biota in the cove. 

It should be noted that risks associated with the full-time employee scenario were calculated using USEPA 

recommended input parameters which are based on highly conservative estimates. Consequently, when 

unacceptable risks were calculated for this scenario, it was decided to re-evaluate risks for current realistic 

receptors. Human health risks associated with current site use were evaluated and included child visitor, 

adult visitor, and full-time employee exposure with soil, as well as full-time employee occupational exposure 

to indoor air. The results of the evaluation concluded that no unacceptable risks exist for the current child 

and adult visitor, as well as for the full-time employee. 

It is recommended that a phased approach be used to proceed to a feasibility study (FS) for the former 

Goss Cove Landfill. Sufficient data has been collected during the Phase II RI to proceed with an FS with 

respect to surface water and sediment. With the exception of addressing the potential soil source and 

extent of current PCE groundwater contamination at the Goss Cove Site, groundwater will be separated from 

other media and evaluated in a separate base-wide groundwater FS. 

A Data Gap Investigation (DGI) has been performed for the Goss Cove Site with the primary objective to 

determine the source of PCE contamination detected during this Phase II RI in the groundwater beneath the 

former Goss Cove Landfill at well cluster 8MW8S/8MW8D. The findings of the DGI are included in “Data 

Gap Investigation Report for Goss Cove Landfill; BRE, March, 7997”. Results of this DGI showed that PCE 

contamination originates off-base and is migrating into the Goss Cove Landfill Site from a southeasterly 

direction. 
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Although previous investigations have not completely defined the lateral extent of the landfill, it has been 

assumed that for FS purposes, the estimated limit of the landfill is reiat’weiy accurate given the natural site 

boundaries of the Thames River to the west, the bedrock hill to the north, Goss Cove to the south, and the 

lack of VOC contamination to the east. It is assumed that sufficient data regarding soil contamination exists 

to conduct the FS and that if additional data is required to determine the furthest extent of VOC 

contamination, it can be collected during the remedial design or remedial action. 
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TABLE 13-1 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 

SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Atulyrir 

Ssmplm ID 
Smmplr Dvpth 

llsmt below groundl 

Volvtilrr 

lmrgmt compound liit (Tcu 1 Al’l TCLPl 
Radiologicalr’) 

I Smtivolmtilvv 1 PevtioidwlPCBsl” M#IllS (IOb) Mrtsls 

SOIL 

8TBl 4-6 @I51 0 0 l 0 

8TB2 6-8 a 0 0 0 l 

8TB3 lo-12 0 0 0 0 0 

8MWl 6-8 0 0 0 0 0 

8MW2 lo-12 0 a 0 0 0 

8MW3 ~ I 8-10 I.1 . I. I.101 I 
8TB4’” I l&12 I.1 0 I. I0I.I I 
8MW4 I 4-6 I.1 . I. I*I.I I 
SURFACE WATER 

1210908sw1 
I I 

a 
I 

0 
I 

l 
I 

l I I 0 I 
GROLWDWATER 

121890-8MWlS 0 0 0 0 0 

121890-8MW28 0 0 0 0 0 

1218808MW3S l 0 0 0 0 

1218S8MW48 0 0 0 0 0 

1 Polychlorinated biphenyls. ’ 
2 Target Analyte List (TAL) metals, cyanide and boron. 
3 Toxicity Characteristic Leaching Procedure (TCLP) for metals only. 
4 Radiological analyses include gross alpha and gross beta analyses. 
5 0 - Indicates samples analyzed at a fixed-base laboratory. 
6 Sample 8TB4 is a field duplicate of 8MW3. 
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TABLE 13-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

ET61 l-0002 

8TB12-0507 

8TB13-0406 

6TB14-1214 

8TB15-1113 

Anal@ 
Sapb bth 
llwt below Talprt Conpwnd list (TCU TAL Mrtrl#l 

smunn TCLPG’ Dioxlnm 
PCBln 

BadioloSlcal14 EnginaerlngA 
, Volatiln Semivolatile Pnsticidrr Total Dissolved 

: @2 0 0 0 0 l 

5-7 0 0 0 0 l 

4-6 0 0 l l l 

12-14 l l l l l 

12-14 l l l l l 

11-13 l 0 l l l 

I ROUND 1 - GBOUNDWATER 

8GWl S 

8GW2S 

8GW2D 

8GW3 

8GW4S 

8GW4S-DI”’ 

8GW5S 

8GW5S-D”” 

8GW6S 

8GW6D 

8GW7S 



TABLE 13-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

ROUND 1 . SURFACE WATER 

8SW2 Surface 0 0 0 0 a 0 

8SW3 Surface l l 0 l l 0 

8SW4 Surface l l 0 l 0 l 0 

8SW4-D”3’ Surface l l l l 0 l 0 

8SW5 Surface l l l l l 0 

8SW6 Surface 0 l l l l 0 

ROUND 1 . AIR 

l I 8ASl __ 

BASl-of’” __ 0 

8As2-si/s21’9 - - 0 

8As3 _- 0 
I 



TABLE 13-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Analysis 
Sampk hth 

Sample IO Ibat b&w Tarpet Conpound List lTClJ TAL Mml#l 
gmundl . 

1 PCB’O 
TCLPDl a BadioloBicalw Dioxh? Er@mori~m 

Volstilrr Smivolstilss Pesticides Total Dissolved 

ROUND 2 - GRDUNDWATEB ’ 

ROUND 2 - AM 

8AS1-02-D 

8AS242-Sl / 
S2’3 

8AS3-02 

8AS4-02 

__ 

__ 

__ 

__ 

8GWl S-2 __ l l l l l 

8GWl S-D-2”@ - - l l l 0 l 

8GW2S-2 __ l l l l 

8GW2D2 __ l l l l 

8GW3-2 -_ l l l l 

8GW4-2 _ _ l 0 l l l 

8GW5S-2 _ _ l l l l 

8GW6S2 _ _ l l l l 

8GW6P2 -_ 0 l l l 

8GW7S2 __ l l 0 0 0 

8GWRxb2”” - - l l 0 l 

8GW8S-2 .- l l l 0 

8GW8D-2 __ l 0 0 0 



TABLE 13-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Ssmpl* ID 
Sspb Dqtth . 

AnslVsis 

bat bslow Target Compound List ITClJ TAL Nbtrl#’ 
IlrouncO * TCLPPl llioxinm 

Volrlilsa Smnivol&ls8 Pastioidn PCB’l 
Radiologic& Engine&gm 

Total Dirsolvld 

RWNO 3. SW 

8-SSO1-03 C-l 0 0 0 l l 

8-sSo2-03 o-l l l l l l 

asso3-03 O-l l l l l 0 

&Sso3-03D”~’ O-l l l l l l 

MIND 3 . AIR(‘R 

8AS1-03 em 

BASl-03-Dn” - em1 

8AS2-03 l m’ 

8AS3-03 l iMI 

8AS4-03 elMI 

7 
8 
9 
10 
11 
12 
13 

TAL Metals plus boron and hardness. 
Polychlorinated biphenyls. 
Toxicity Characteristic Leaching Procedure (TCLP) for metals only. 
Radiological analyses include gross alpha and beta and complete gamma spectrum analyses. 
Dioxin analyses includes dioxins and dibenzofurans as specified in U.S. EPA CLP SOW DFLMOl .O. 
Engineering characteristics for soil include grain size distribution, moisture content, specific gravity, organic content, cation exchange capacity, pH, and total organic carbon 
content. Engineering characteristics for waters include biochemical oxygen demand @-day), chemical oxygen demand, total organic carbon, oil &grease (hydrocarbon fraction), 
total suspended solids, hardness, ammonia (as nitrogen), and total phosphorus. 
0 - Indicates samples analyzed at a fixed base laboratory. 
Sample 8TB5-1416D is a field duplicate of 8TB51416. 
Sample 8TBl4-1214D Is a field duplicate of 8TB14-1214. 
Sample 8GW4SD is a field duplicate of 8GW4S. 
Sample 8GW5S-D is a fleld duplicate of 8GW5S. 
Sample 8SDCD Is a field duplicate of 8SD4. 
Sample 8SW4-D Is a field duplicate of 8SW4. 
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TABLE 13-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 

c 
SITE 8 - GOSS COVE LANDFILL 

6 NSB-NLON, GROTON, CONNECTICUT 

14 
15 
16 
17 
18 
19 

20 

21 

Sample BASl-D is a field duplicate of 8ASl. 
Two Tenax tubes In series (indicated by -Sl/S2) were used for collection of this sample. 
Sample 8GWl S-D-2 Is a field duplicate of 8GWl S2. 
Sample 8GW7SD-2 is a field duplicate of 8GW7S2. 
Sample 8-SS63-03D Is a field duplicate of 8-SS63-03. 
Three tubes were used foQhe collection of each sample; these included two tubes in series which were filled with coconut charcoal (Tl and T2) and one tube filled with Anasorb 

cr3). 
Samples only analyzed for acetone, toluene, methyl chloride, methylene chloride, 1 ,l ,l-trichloroethane, and ethylbenzene (coconut charcoal tubes), and 2-butanone (Anasorb 
tube) via NIOSH methods. 
Sample 8AS1-93D is a field duplicate of 8AS1-03. 

2 
b 
to 

. 



TABLE 13-3 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI - SUPPLEMENTAL ECOLOGICAL SAMPLING 
SITE 8 - GOSS COVE LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 

SanqJlr ID 
Samplr bth . 

Andysir 

Ifnot below Target Conpound List flClJ TAL MahI&' 
lpundl 

Volrtilr8 Semivolstileo Pssticidrs 1 PCB”’ ITotal) 
AVSISEMM En(linwrinpl’l Toxici@ 

’ RWNO 2 - SEDIMENT 

EG8SD3-02 0 l 
I 

l 
I 

l 
I 

l l 
I 

l l 
I. 

1 Polychlorinated Biphenyi. 
2 Target Analyte Metals plus boron, 
3 Acid Volatile Sulfide/Simultaneously Extracted metals. 
4 Engineering characteristics for sediment include grain size distribution and total organic carbon content. 
5 Toxicity parameters include Ampelisca abdita (amphipod) and Leptocheirus plumulosus (tanaidacean). 
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TABLE 13-4 

SUMMARY OF PbSlTlVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: ass0143 8-5502-03 8-!sso3-03 

DEPTH (feet): o-1 O-l o-1 
LOCATION: ass01 -03 8-SSO2-03 8-SSO3-03 
SAMPLE DATE: 07/18/95 0711 al95 0711 t3B5 
INVESTIGATION: PH2-3 PH2-3 PH2-3 
SAMPLE TYPE: GRAB GRAB GRAB 

STATUS: 

BSS034~D 

O-l 

a-sso3-03 
07l18l95 
PH2-3 
GRAB 

p4Wl(&8) 1 BMW2(1@12) I8MW2D-0103 

6-8 
BMW1 

1 oI3ol9o 
PHl 
GRAB 

10-12 
8MW2 

11106/90 
PHI 
GRAB 

1-3 

8MW2D 

12/o&93 
PH2-1 
GRAB 

1 I I I I I I I 
VOLATILES (UGMG) 

I 

, BENZOIC ACID 8500 u 4!XMMU 63J g!i 
BlS(2-ETHYLHEXYL)PHTHALATE 380 UJ 1400 UJ 350 UJ 350 UJ 1800u 9300 u 420 U -Jd 

BUTYL BENZYL PHTHALATE 380 UJ 1400 UJ 350 UJ 350 UJ 16OOu 9300 u 390 u 



TABLE 13-4 

$ 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 

8 
s 

SAMPLE DATE: 

P 
f;l: 

3 
n,= 

z2 

q =E 
0 

ii 
ENDRIN ALDEHYDE I 3.9 u I 3.4 u I 3.4 u I 3.4 u I I I 39 u 
ENDRIN KETONE 3.9 u 3.4 u 3.4 u 3.4 u 17 u 4SR 39 u . 



g 
tiim&uRs zl- 4 F POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL: NSB-NLON; GROTON, CONNECTICUT 

F 
8 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

8-ss01~3 8-sso2-03 

o-1 o-1 

8-SSOl-03 8-SSO2-03 

07/18l95 07/18t95 

PH2-3 PH2-3 

GRAB GRAB 

fJ-ss03-03 

o-1 

8-sso3-03 

07/18l95 

PH2-3 

GRAB 

8-SSO3-03-0 

o-1 

8-5503-03 

07l18l95 

PH2-3 

GRAB 

6MWl(64l) 

8-8 

8MWl 

1 o/30/90 
PHl 

GRAB 

8Mw2(10-12) 

10-12 

8MW2 

llm6mo 
PHl 

GRAB 

BMw2lmo3 

l-3 

8MW2D 

12n8/93 

PH2-1 

GRAB 

I I I c 
PESTlClDESlPCBs (UGIKG) 

GAMMA-BHC (LINDANE) \ 2u 1.7 u 1.8 U 1.8 U 8.5 U 9 UJ 20U 

GAMMA-CHLORDANE 2u 1.7 u 1.8 U 1.8 U 85 U 90 UJ 20U 

HEPTACHLOR 2u 1.7 u 1.8 U 1.8 U 8.5 U 9 UJ 20 u 

HEPTACHLOR EPOXIDE I 2u I 1.7 u I 1.8 U I 1.8 U I 8.5 U I 9 UJ I 20 u 

METHOXYCHLOR 20U 17 u 18 U 18 U 85 U 55 R 200 u I 
INORGANICS (MGIKG) 

ALUMINUM I 7260 I 112ca ! 6210 I 10000 I 5840 I 6980 ! 9080 J I 
I 21 UJ I 20 UJ I 21 UJ I 20 UJ I 53 UR I 5.7 UJ I 41.8 I 

MAGNESIUM 2700 3800 2230 2560 2150 2950 2430 

MANGANESE 145 230 123 148 123 J 1080 388J 

MERCURY 0.12 u 1.2 0.11 u 0.19 u 0.27 1.8 J 3.1 

NICKFI 8.3 17.6 11.9 13.0 8.3 98.8 108 



TABLE 13-4 
SUMMARY OF POSITIVE SOII 
GOSS COVE LANDFILL; NSB, 

r 
SAMPLE NUMBER: 
DEPTH (feet): 

LOCATION: 
SAMPLE DATE: 
INVESTIGATION: 
SAMPLE TYPE: 

STATUS: 

ANALYTICAL RESULTS 
ILON; GROTON, CONNECTICU 
B-sso1-03 asso2-03 

O-l o-1 
8-sso1-03 8-SSO2-03 
07/l 8/9!3 07/l 8&s 
PH2-3 PH2-3 
GRAB GRAB 

r 

asso3-03 

o-1 

8-sso3-03 
07/l 8lQ5 
PHZ-3 
GRAB 

MISCELLANEOUS PARAMETER9 (MOIKG) 

TOTAL ORGANIC CARBON (MGIKG) 1 I I I I I I 4800 I 

8-sw-D 6MW1(6-8) 

o-1 6-8 

8-SSO3-03 8MWl 

07l18l95 10/30190 
PH2-3 PHl 
GRAB GRAB 

8hlW2(1@-12) 

10-12 
BMW2 

llm6mJ 
PHl 
GRAB 

8MW2D-0103 

l-3 
8MW2D 
lao6lQ3 
PH2-1 
GRAB 



TABLE 13-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 8MW2D-0507 8Mw3(aio) t3TB4(1@12) 
DEPTH (feet): 5-7 6- 10 6- 10 
LOCATION: 8MW2D BMW3 8MW3 
SAMPLE DATE: 12KSi93 11/06i90 11106/90 
INVESTIGATION: PH2-1 PHI PHl 
SAMPLE TYPE: GRAB GRAB GRAB 
STATUS: 

VOLATILES (IJGIKG) 

~WW) 
4-6 
8MW4 

11106lsu 

Ptil 

GRAB 

8Mw5S-0103 

l-3 

BMW% 

12lll193 
PH2-1 

GRAB 

8MW6D-0103 

l-3 

8MW6D 

12Km93 
PHZ-1 

GRAB 

I I 

8MW60-0406 

4-6 

8MW6D 

12m8l93 
PHP-1 

GRAB 

1 ,ZDICHLOROETHENE (TOTALJ- I 11 u I 27000 U I 55OOOU I 5U I 19 u 

2-BUTANONE 28 54OOOU I 11ooaOLJ 11 II RA I 3, I, I '- .I I I . . - I “7 1 II ” I IL” - 

QMETHYL-2-PENTANONE ! 11 u 54Ooau lloooa u ! 7J 19 u 11 u 12 UJ 
63 U 1soooU 2ol 1 

ACETONE I XKJOU I 11 u I 210 25 u 160 u 
BENZENE 

I 
11 u I 27000 U I 55OOOU 5U 19 u 11 u 12 u 

1 

CHLOROMETHANE 

ETHYLBENZENE 11 u I 2700~ u I 33ooolJ I :,U 

METHYLENE CHLORIDE 17 u 27000 U 
----- 

STYREN I 
I 

I - - I .- - I II ” I IL VW 
TETRACHLOROETHENE 1 J I 27000 U I SSOW LJ I SU I 

CARBON DISULFIDE I 11 u I 27OOO U 55OOOU 5u 19 u 11 u 12 u 
4J 54ooou lloooa u 11 u 19 u 11 u 12 u 

a I. rr^^^ 
19 u 11 u 3J 

55ooolJ I 5u 19 u 11 u 10 u 
E I 11 u I 27000 U 1 55owu 5 II IQ II 11 II ,? I’J 

l- 
TOLUENE 11 u 22Oo- - 

TRICHLOROETHENE 11 u 27000 U 

XYLENES, TOTAL 11 u 25OGUJ 
SEMNOLATILES IUGIKG) 

1 ----- - 19 u 11 u 2J 

n .I I 21000 J 5u 3J 11 u 12 u 

55OOOU 5u 19 u 11 u 12 u 
5!soou 5u 6J 11 u 5J 

. 
S.+DIMETHYLPHENOL 370 u 1800 U I 360 u I 1800 U 380U 360U 390 u 

2-METHYLNAPHTHALENE 51 J 1800u 36OU 1800 u 49 J 360U 86J 
2-METHYLPHENOL 370 u 1800 u 1- Y lvvv ” U 360U 29J 

3,3’-DICHLOROBENZIDINE 370 u 3600 u 730 u 3500 u 380U 360U 390 u 

QMETHYLPHENOL 370 u 18Oou 360U 1800 u 310 J 360U 53 J 

ACENAPHTHENE 280 J 18oou 53J 1800 U 310 J 360U 210 J 

ACENAPHTHYLENE 74 J 1800 U 360U 18oou 380U 360U 85 J 

ANTHRACENE 620 1800 U 56J 1800 U 630 43J 470 

BENZO(A)ANTHRACENE 1400 320 J 130 J 550 J 1100 190 J 840 

BENZO(A)PYRENE 1200 1800 u 360U 1800 u 1500 150 J 970 

BENZO(B)FLUORANTHENE 1600 1800 u 170 J 1800 U 25OOJ 180 J 1800 

BENZO(G,H,l)PERYLENE 210 J 18oou 36OU 18OOU 22OJ 36OU 120 J 

BENZO(K)FLUORANTHENE 910 18oou 120 J 1800u 380U 160 J 390 u 

BENZOIC ACID 180 J 8700 U 16OOU 65OOU 1800 u 360 UJ 390 u 

BlS(2-ETHYLHEXYL)PHTHAlATE 370 u 310 J 120 J 680J 26OU 36OU 66OU 

BUTYL BENZYL PHTHALATE 370 u 18OOU 360U 18oou 380U 360U 390 u 



TABLE 13-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 

I 
SAMPLE NUMBER: 8MW2DQ507 8MW3(8-10) 8TB4(10-12) M4(W 8MW5S~lO3 6h4w6D-0103 
DEPTH (feet): 5-7 8- 10 8-10 4-6 l-3 1-3 
LOCATION: 8MW2D BMW3 BMW3 BMW4 8MW5S 8MW6D 
SAMPLE DATE: lXl6/93 ll/c6/9o 11106/90 11/06&O 12llll93 12lo8m 
INVESTIGATION: PHZ-1 PHI PHl PHl PH2-1 PH2-1 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB 
STATUS: 

SEMNOLATILES WG/KGl 

8MW6D-0406 

4-6 

8MWGD 

1203/93 

PH2-1 

GRAB 

I 430 I 36[1 11 I m .I I 

,------I 

CARBAZOLE . 350 J I .-- 

CHRYSENE 1600 370 J 200J 630 J ! 13Cd 

Dl-N-BUTYL PHTHALATE 370 u 1800u 74 J 

DI-N-OCl-YL PHTHALATE 370 u 1600 u 360 u ! 18oou ! 380 u I 36OU ! 390 u 
DlBENZO(A,H)ANTHRACENE 

I 
410 

I I 2OOJ I 720 

I 1800u I 190 J 36OU 390 u I 

1800 U 360 U 1800 u 430 360U 390 J 

DIBENZOFURAN 180 J 1800 u 37 J 18oou 170 J 36OU 150 J 

DIETHYL PHTHALATE 370 u 1800 U 360U 18oou 380 u 360U 390 u 

FLUORANTHENE 2oaJ 86OJ 290J 820 J 5OOOJ 420 2100 
FLUORENE 320 J lmxl u 73 J IFU 

INDENO(l,Z,J-CD)PYRENE 

ISOI ‘HORONE 

NAPHTHALENE 

PHENANTHRENE 

PHENOL 

PVRENE 

IOU I 34OJ I 360U I 340J 

IOU I 360U I 1800u 790 100 J 560 I 
I .- - I .-_ 

! 780 ! 18( I I 1 
I 370 u I 1800 U I 36OU I I 10lxJ u .--- - I I 300 LJ --- - I i 3fXl IJ --- - I I 1ClO II -1 --- - 

! 110 J ! 18ocl u ! 43J 1800 u I 120 J I 36OU I 140 J I 
--- _-- - _--- 

I 370 u ! 1800 u ! 36OU ! 1600 u ! 38OU ! 36OU I 390 u I 
2!xJcJ 

I 18CMl I 720 J I 280 J I 590 .I I 2200 I 160 J I 2oao I 

I 470 J I 2605 I 750 J I 2700 I 360 I 26OOJ I ..-..- ---- 

Y PESTlClDESlPCBs (UGIKG) 

4,4’-DDD 37 u 30J 19 J 170 UJ 67 J 35 J 13 J 

4,+-DDE 37 u 17 UJ 17 UJ 170 UJ 75 10 J 7.1 J 

4,4’-DDT 37 u 87 J 120 J 24 J 5.8 J 32 J 42 J 

ALDRIN 19 u 8.7 UJ 8.6 UJ 
l 

I ALPHA-BHC I 19 u I 0.1 
ALPHA-CHLORDANE ! 19 u ! 87 UJ ! 86 UJ ! 850 

AROCLOR-1241 

I 05 UJ 19 u 8.1 J 20U 

’ UJ ! 8.6 UJ 85 UJ 19 u 19 u 2OU 

UJ 19 u 6.4 J 8.2 J 

3 I 370 u I 07 UJ I 86 UJ I 850 UJ 370 u 360U 390U 



E; A 

TABLE 13-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL: NSB-NLON: GROTON. CONNECTICUT 
SAMPLE NUMBER: 8MWZD-0507 

DEPTH (feet): 5-7 
LOCATION: 6MW2D 

SAMPLE DATE: 12m6l93 
INVESTIGATION: PH2-1 

SAMPLE TYPE: GRAB 

8MW3(8-10) 

B-10 
8MW3 

11/06/90 
PHl 

GRAB 

8TB4(1012) 8MW4(4-6) 

8-10 4-6 
8MW3 8MW4 

11/06/90 1lml9o 
PHI PHl 

GRAB GRAB 

I I I I I I 
PESTlClDESlPCB8 (W/KG) 

I I 

GAMMA-BHC (LINDANE) ‘. I 19 u I 8.7 UJ I 8.6 UJ I 85 UJ I 19 u I 19 UJ I 20 UJ 

GAMMA-CHLORDANE 19 u 87 UJ 86 UJ 850 UJ 19 u 3J 8.8 J 

8MW5S-0103 

l-3 

8MWSS 

12111193 
PH2-1 

GRAB 

8MW6D0103 

l-3 

8MW6D 
12lo8l93 

PHZ-1 

GRAB 

8MW6D-0406 

4-6 
8MWGD 

l2ml93 
PH2-1 

GRAB 

1 HEPTACHLOR ! 19 u 1 8.7 UJ I 8.6 UJ I 85 UJ I 19 u I 27 J I 20 u I 
HEPTACHLOR EPOXIDE I 19 u I 8.7 UJ I 86 UJ I 85 UJ I 19 u I 19 u I MU 

METHOX-YCHLOR 190 u 87 UJ 86 UJ 850 UJ 190 u 190 u 200U 
INORGANICS (MGIKG) 

ALUMINUM 8410 J 13500 11900 9500 10800 9ooo 11700 

ANTIMONY 12.3 U 55 UJ 5.5 UJ 5.4 UJ 4.0 R 4.2 U 42.0 ’ 

ARSENIC 1.7 17 1.7 12.8 25.3 2.5 15.4 , 
RARII IM 73 7 17r; 47-a 47i-l .“a c7c 1-S. 

1 I 

“r.*.#11.1 I 
.-. 

I 
1.” I ICY I I,” I ITa I a, .a 

I I 
I 44L 

BERYLLIUM 0.38 0.47 046 11 I n 76 nw II 1.3 J 
I s 

I I I _. .- I . . . I “.. ., I “.W ” 

RCIRON I 136 J I 11A R I 147 R I 767 R I I 

? 
0 

ii 

--. .- I --_ - I . ..- 

MAGNFSII IM I 2290 I 6QllJ I !%llJ I 7n4-l t 
--- 

* .--.-._--.-... I ---- I --.- I --.- I &I- I 302cl 3960 3460 

MANGANESE ! 160 J I 468 I 393 I 183 I 177 J 268 444 

1 MERCURY ! 1.0 I 0.73 J I 0.69 J I 2.2 J I 63.6 0.11 u 1.1 

NICKEL 20.2 17.0 16.9 36.7 35.0 14.5 183 

POTASSIUM 1500 6310 J 4800 J 1610 J 2470 2430 2160 

SELENIUM 0.45 UJ 0.44 u 0.44 u 0.43 u 0.45 UJ 0.44 UJ 1.2 J 

SILVER 0.64 u 2.2 J 1.5 u 1.5 u 1.6 0.44 u 6.1 

SODIUM 332 777J 564J 518 J 359 J 344U 166OJ 

THALLIUM 0.68 u 0.66 u 0.66 u 0.64 u 0.22 u 0.22 u 0.23 J 

VANAnllJM 199 A25 302 35s 36.4 J 30.3 45.3 _. .._. .-.-... I .-.- I .-.- I --.- I --.- I 

ZINC I 327 1 92.5 J I 219 J 789 ~~ I I 
I 

598 J I 41.0 I 2980 I 



TABLE 13-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: l3Mwmm7 BMW3(&10) 8TB4(10-12) 
DEPTH (feet): 5-7 8-10 8-10 
LOCATION: 8MW2D 8MW3 BMW3 
SAMPLE DATE: lZO8i93 11106l9o 11108l90 
INVESTIGATION: PH2-1 PI-i1 PHl 
SAMPLE TYPE: GRAB GRAB GRAB 
STATUS: 

~V-4 BMW5SO103 

4-6 l-3 

8MW4 8MW5S 
11m8lw 12111/93 
PHl PHZ-1 
GRAB GRAB 

MlSCELLANECNS~ARAMETER$ (MO/KG) 

8h4w8D-0103 

l-3 

8MW6D 

12m8t93 
PH2-1 
GRAB 

8MW80-0406 

4-6 

8MW6D 
12/08/93 
PHZ1 
GRAB 

1 TOTAL ORGANIC CARBON (MG/KG) 1 4ow I I I I 3200 I I 4800 1 



TABLE 13-4 

x 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL: NSB-NLON: GROTON. CONNECTICUT 
SAMPLE NUMBER: aMW6S-0406 BMW7S-0002 aMw7s-$416 

T 
afdwas-0002 IaTBl(4-6) aTBlo-1azcl aTBll-tNXQ 

DEPTH (feet): 4-6 o-2 14-16 o-2 4-6 18-20 o-2 
LOCATION: 8MW6S 8MW7S 8MW7S 8MW8S 8TBl 8Tf310 8TBll 
SAMPLE DATE: 12Jo7t93 12mv93 12mi93 12llOl93 10/30/90 12l11193 12l13l93 
INVESTIGATION: PH2-1 PH2-1 PH2-1 PH2-1 PHl PH2-1 PH2-1 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

I STATUS: 

VOLATILES (UGIKG) 

1 ,ZDICHLOROETHENE (TOTAL) - 11 u 11 u 12 u 30U 270 U 12 u 11 u 

2-BUTANONE 62 J 11 u 55 J 30U 530 u 12 u 11 u 

QMETHYL-2-PENTANONE 11 u 11 u 12 u 30 UJ 530 u 12 u 11 u 

ACETONE 120 u 41 u 130 u 30U 290J 53 33 u 

BENZENE 11 u 11 u 12 u 30 u 270 U 12 u 11 u 

CARBON DISULFIDE 11 u 11 u 2J 30U 270 U 3J 11 u 

CHLOROMETHANE SJ 11 u 12 u 3OU 530 u 12 u 11 u 

ETHYLBENZENE 11 u 11 u 19 J 30 UJ 270 U 81 2J 

METHYLENE CHLORIDE 11 u 11 u 12 u 30U 270 U 3u 14 u 

G STYRENE 11 u 11 u 12 u 45 270 U 12 u 11 u 

8 TETRACHLOROETHENE 11 u 11 u 12 u 8J 270 U 12 u 25 

TOLUENE 11 u 11 u 12 u 30U 270 U 25 2J 

TRICHLOROETHENE 11 u 11 u 12 u 30U 270 U 12 u 11 u 
, XYLENES, TOTAL 11 u 11 u 40 18 J 290 140 8J 

SEMIVOLATILES (UGIKG) 



SAMPLE NUMBER: 
DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

$AMPLE TYPE: 

STATUS: 

TABLE 13-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL: NSB-NLON; GROTON, CONNECTICUT 

aMW6S~m aMW7.93332 aMW7S-1416 
4-6 o-2 14-18 
8MW6S 8MW7S 8MW7S 
12/07/93 12/09/93 12m9i93 
PH2-1 PH2-1 PH2-1 
GRAB GRAB GRAB 

SEMIVOLATILES (UG/Kq : 

aMWaSm aTBl(4-6) 

o-2 4-6 

8MW8S 8TBl 

12/l 0193 lOl3oiw 
PH2-1 PHl 

GRAB GRAB 

BTBKLlB2u 

18-20 

8TBlO 

12illtB3 
PH2-1 

GRAB 

aTB1 lm2 

o-2 

8TBll 

12/l 3l93 

PH2-1 

GRAB 



TABLE 13-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 8MW6S0406 BMW7S-0002 6h4W7S-1416 

DEPTH (feet): 4-6 o-2 14-16 

LOCATION: 8MW6S 8MW7S 8MW7S 

SAMPLE DATE: 12lo7l93 12109193 12/09/93 

INVESTIGATION: PHZ-1 PH2-1 PH2-1 

SAMPLE TYPE: GRAB GRAB GRAB 

STATUS: 

BMWBS-0002 aTBl(4-6) 

o-2 4-6 

8MW8S 8TBl 

12l10193 1 ol3oKKI 

PH2-1 PH1 

GRAB GRAB 

BTBlO-1820 

18-20 
8TBlO 

12llll93 
PH2-1 

GRAB 

aTB1 lMx)2 

o-2 
8TBll 

12/l 3f93 
PH2-1 

GRAB 

. I I 

PESTlClDEWCBs (UGMG) 

GAMMA-BHC (LINDANE) : 19 UJ 19 UJ 21 UJ 3.3 J 8.5 U 21 u 35 

GAMMA-CHLORDANE 6J 6.7 J 17 J 20U 85 U 35 J 19 u 

HEPTACHLOR 19 u 19 u 21 u 47 J 85 U 29 J 3.7 J 

HEPTACHLOR EPOXIDE 19 u 19 u 21 u 17 J 8.5 U 21 u 3.2 J 

METHOXYCHLOR 190 u 190 u 52 J 200 u 85 U 210 u 190 u 

THALLIUM 0.22 u 0.22 u 0.25 UJ 0.23 u 0.63 U 0.25 UJ 0.23 U 

VANADIUM 22.8 24.2 19.0 18.5 64.8 35.6 J 30.5 

ZINC 180 241 872 50.6 3360 J 1740 J 2995 



TABLE 13-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 

! SAMPLE NUMBER: atmww6 i3MW’ISMX)2 aMW7S-1416 aMWas- aTBl(4-6) aTBl@laM aTB110XJ2 
0 DEPTH (feet): 4-6 o-2 14- 16 o-2 4-6 18-M o-2 

LOCATION: 8MW6S 8MW7S 6MW7S 8MW8S 8TBl 8TBlO 8TBll 
SAMPLE DATE: 12/07/93 12Km%3 12to9m 12/l o/93 1 ol3ol9o 12llll93 12l13l93 
INVESTIGATION: PHZ-1 PH2-1 PH2-1 PH2-1 PHl PH2-1 PH2-1 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB GRAB 
STATUS: 

MISCELLANEOUS PARAMETERS (MOIKG) 

1 TOTAL ORGANIC CARBON (MG/KG) 1 4400 I I 7200 I 18000 I I I 1 



“) ” I, 

> 

TABLE 13-4 

8 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 

F SAMPLE NUMBER: aTB12-I.507 BTBlSO405 

;; DEPTH (feet): 5-7 4-6 

LOCATION: 8TB12 8TB13 
SAMPLE DATE: 12/13/93 12l14tB3 
INVESTIGATION: PH2-1 PH2-1 
SAMPLE TYPE: GRAB GRAB 
STATUS: 

VOLATILES (lJG/KG) 

aTB141214 

12- 14 

8TB14 

12l14m3 . 

PH2-1 

GRAB 

aTB14-1216D (aTB151113 

12- 14 

8TB14 

12/14/93 

PH2-1 

GRAB 

11-13 

BTB15 

12l14l93 
PH2-1 

GRAB 

aTB2(68) /8TB3(10-12) 
6-8 

8TB2 

1 o/30/90 

PHl 

GRAB 

lo- 12 

8TB3 

11/06/90 

PHI 

GRAB 

2,4-DIMETHYLPHENOL 
2-METHYLNAPHTHALENE 

P-METHYLPHE NOL 

3,3’-DICHLOROBENZIDINE 

4-METHYLPHENOL 
ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

! 140 J ! 400U ! 390 u 4100 u I 38ou 1, 7700 u I 1800 U 

I I I I 29J 97 J 
- 

42ooJ 5400 120 J 1 xxxl 18oou 
570 4OOU 390 u 4100 u I 380 --- u 7700 u I 18oou 

350 UJ 400 UJ 3% 1 UJ 4100 u I 380 UJ 15000 3500 u 

2200 4OOU 390 u I 4100 u I 130 J I 7700 u I 18oou 

140 J 210 J 9600 loo00 170 J 33ooO 310 J I 

j 440 ! 420 I 
I 29J I 75 J I 280 J I 4100 u I 380U I 19ooJ I 420 J 

7100 J ! 4700 520 J 13WO 16OOJ 

BENi!O(A)ANTHRACENE ! 16OOJ ! 1OOOJ ! 7800 1 7100 I 16OOJ I 19000 I 5300 

BENZO(A)PYRI 
I 

BENZO(B)FLUORANTHENE I 2200J I 19C 
I 15OOJ I 12OOJ 5300 J 5ooo 18OOJ 9300 4700 

K)J 7800J 7800 3000J 1BOCKI 45w 
DJ 18OOJ 2600J 720 J 77wu. 3ow BENZO(G,H,I)PERYLENE 940J 63( 

BENZO(K)FLUORANTHENE 350 UJ 400 UJ I 390 UJ I 41wu ’ 

BENZOIC ACID 420 J 110 J 1900 UJ 2ool 
380 UJ 7600 J 3500 

3oU 320 J 37ooo u 8600U 

‘LHEXYL)PHTHALATE I 270 U I 380U I 850 J I 560J 270 U nwu 810 J 

350 UJ 28 J 390 UJ 4100 u 380 UJ 7700 u 1800 lJ . 

BIS(ZETHY 

BUNL BENZYL PHTHAIATE 



TABLE 13-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 

F 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 

0’ 
SAMPLE NUMBER: 8TBl2-0507 6Tf313-0406 aTB141214 aTB161216D aTB151113 

DEPTH (feet): 5-7 4-6 12-14 12-14 11-13 

LOCATION: 8TB12 8TBl3 8TB14 6TB14 8TB15 
SAMPLE DATE: 12Jl3m 12l14i93 12/14/93 12/14/93 12t14i93 

INVESTIGATION: PH2-1 PH2-1 PH2-1 PH2-1 PH2-1 

SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 

STATUS: 

SEMIVGLATILES (UGIKG) ., 
CARBAZOLE 140 J 835 25WJ 2700 J 180 J 

CHRYSENE 18WJ 14WJ 8400 6200 23WJ 5800 

DI-N-BUML PHTHAIATE 46J 205 38J 4100 u 380 UJ 7700 u 1800 u 

380 UJ 7700 u 18Wu 
* i 

DI-N-OCTYL PHTHALATE 350 UJ 400 UJ 390 UJ I 4100 u 

DIBENZO(A,H)ANTHRACENE 58OJ 430J 13WJ 18WJ 1 890 J I 7700 u I 1800 U I 
lYRFN7OFlIRAN 100 J 140 J 8600 I 6300 140 J 19WO 29OJ -.--._--. - . . . . 1 
DIETHYL PHTHALATE 350 u I 4WU I 390 u I 4100 u I 380 u I 7700 u I 1800 u 

FLUORPNTHFNF I 22w 1300 2WW 22Wa 2100 J 69WO 9400 

FI I InRr 

aTB2(6-8) aTB3(10-12) 

6-8 10-12 

8TB2 8TB3 

lOt3ot90 111oB/su 

PHl PHl 

GRAB GRAB 

,... . .-..- 

_--- 

1 . ,-,..iNE 210 J 340J I 9800 a400 I 170 J I 27W0 I 970 J I 2 
Q 

INDENO(1,2,3XD)PYRENE 980J 630J 19WJ : 

ISOPHORONE 
NAPHTHALENE 

PHENnl 
.-- 

PYRE.., :NE 

_ .-- 
J 

!800 J 920 J 7700 u 4100 

I 350 u I 4WU 3WU I 4100 u 380U 7700 u 18Wu 

51 J 27 J 5200 4500 190 J 1800 u 

24WOJ I 14WJ 82W0 6500 

I 390 u 380U 7700 u 18W u 
I 

1100 I 4E 
I i 

4100 u 

I I 27on J -.-- - I I 2300 .I ---- - I I IHNXI .---- I m 19ow I 4100 I 11Wo .---- I 

1 PHENANTHRENE I 1500 ! 12 

4,4’-DDD 29J 4OU 110 J 23 J 27 J 19 u 17 UJ 

4,1-DDE 5.9 J 40U lzo0 36J 4.1 J 19 u 47 R 

4,+-DDT 16 J 11 J 910 J 445 15 J 19 u 14 J 

ALDRIN 18 U 20 u 20U 21 u 20U 9.3 u 8.6 UJ 

ALPHA-BHC 18 U 20U 2.1 J 21 u 20U 9.3 u 8.6 UJ 

ALPHA-CHLORDANE 18 U mu mu 21 u mu 93 u 86 UJ 

AROCLOR-1248 350 u 4WU 390 u 410 u 38ClU 4900 86 UJ 

AROCLOR-1254 350 u 4WU 27W0 1100 380U 190 u 170 UJ 

AROCLOR-1260 350 u 4WU 390 u 410 u 380U 190 u 170 UJ 

DIELDRIN 35 u 4OU 39 u 41 u 38U 19 u 17 UJ 

. s ENDOSULFAN II 35 u 40U 39U 41 u 38lJ 19 u 17 UJ 

0 ENDOSULFAN SULFATE 35 u 40U 39U 41 u 38U 19 u 17 UJ 

ii ENDRIN 35U 40U 170 J 4.5 J 38U 19 u 17 UJ 

ENDRIN ALDEHYDE 4.4 J 4.7 J 23OJ 30J 6.5 J 
ENDRIN KETONE 35 u 40U 39 u 41 u 38 U 19 u 12 R 
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TABLE 13-4 

x 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 

? 
0 

I2 

8TB12-0507 

5-7 

BTB12 

12/13/93 
PH2-1 
GRAB 

8TB13-0406 

4-6 
8TBl3 

12l14193 
PH2-1 
GRAB 

8TB14-1214 

12- 14 

8TBl4 
12ll4I93 
PH2-1 
GRAB 

I8T83(10-12) I 8TB161214D 18~Bl51113 1 tlTB2(68) 

12-14 11-13 6-8 lo- 12 
8TBl4 8TBlS 8TB2 8TB3 

12l14i93 12ll4J93 1 ol3OK+O 11 m/90 
PH2-1 PH2-1 PHl PHl 
GRAB GRAB GRAB GRAB 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 
SAMPLE TYPE: 

STATUS: 

J 
SILVER 1.2 0.47 u 3.0 1.3 3.5 1.7 u 1.5 u 

SODIUM 235 95.8 922 J 372 576 J 111 J 219 J 

THALLIUM 0.22 u 0.24 U 0.25 U 0.24 U 0.24 U 0.73 u 0.65 U 

VANADIUM 16.1 22.4 28.4 J 34.6 20.1 J 18.7 31 .!?I 
1 I 

ZINC I 780 J I 209J I 23WJ I 930 J I 4805 I 123 J I 94.3 1 



TABLE 13-4 

SUMMARY OF POSITIVE SOIL 
GOSS COVE LANDFILL; NSB- 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 
SAMPLE TYPE: 

STATUS: 

VOLATILES (UGIKG) 

ANALYTICAL R 
ILON; GROTON 
aTB4-O 52 5 

.-- 

0.5 - 2.5 

8TB4 

i 12/10/93 
~ PH2-1 

GRAB 

ESULTS 
CONNECTICU 

87860406 

4-6 

8TB4 

12llOl93 
PH2-1 
GRAB 

r 

aTB51416 a18514160 

14-18 14-18 

8TB5 8TB5 

‘12llO193 12/l 0193 
PH2-1 PH2-1 

GRAB GRAB 

8TEww2 

o-2 

8TB6 

12l10193 
PH2-1 
GRAB 

BTB6Oam 

8-9 

8TB6 

12/10/93 
PH2-1 
GRAB 

aTB70406 

4-6 

8TB7 

12l12l93 
PH2-1 
GRAB 



TABLE 13-4 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

8184-O 52 5 

0.5 - 2 5 
8TB4 

12/l o/93 

PHZ-1 

GRAB 

8TB40406 

4-6 
8TB4 

12/l O/93 

PH2-1 

GRAB 

aT851416 

14-16 

6TB5 

12llOl93 

PH2-1 

GRAB 

aTB51416D 

14- 16 

8TB5 

12l10193 

PHZ-1 

GRAB 

8TB6-w2 

o-2 

8TB6 

12llOl93 

PH2-1 

GRAB 

SEMNOLATILES (UGIKG) ,, 

1 CARBAZOLE 
. . I 2WOJ I 12OW 1 23WWUJ I 22M 

CHRYSENE 

DI-N-8UML PHTHAIATE 

DI-N-OCl-YL PHTHALATE 

DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

INDENO(1,2$CD)PYRENE 
ISOPHORONE 

NAPHTHALENE 

PHENANTHRENE 

PHENOL 

PYRENE 
PESTlClDEWCBs IlJG/KG1 

-p-J J 3700 u 35OOOJ 2100 
12W0 5OWWJ 21WW J 22WJ 3lWa 14OW 

3700 u 36cul u 23WW U 1lWo u 3700 u llooo u 380 u 
3700 u 3600 u 23WW U 11Wo u 3700 u 1lWcl u 380U 

5600 16WJ 230000 UJ 19WJ 450J 1800 J 1100 J 

12WJ 760 J 230000 UJ 24OOJ 3700 u 42WO 2400 
190 J 2WJ 12WOJ 11WO UJ 3700 u 11Wo u 380 u 

18WO 31WO J 22Wo 2100 J 11WW 2700 J 
3300 J 15WJ 12WO J 82WJ 230 J 65WO 5900 

6ow 4900 230000 UJ 35WJ 4505 35WJ 2300 J 
3700 u 3600 u 23WWU 11Wo u 3700 u 11Wo u 380U 
4305 25WJ 15OWJ 46WJ 3700 u 11oW 

16WO 84oWJ 1WilJ 190000 25Wo 
3700 u 36WU 16WWOJ 78WWJ 3700 u 12WCl 380U 
22Wo 230000 UJ 990J 73WO 23Wo 

BTB6x@o!I aTB7-0406 

8-9 4-6 
8TB6 8TB7 
12/10/93 12l12i93 
PH2-1 PH2-1 
GRAB GRAB 

t 
4,+-DDD 37 u 36 U 330 J 420 J 37 u 170 J 38U 

4,+-DDE 37 u 5.7 J 37 u 38U 7.4 J 270 J 14 J 

4,+-DDT 37 u 35 J 37 UJ 14WJ 40J 450J 200 
ALDRIN 19 u 19 u 19 u mu 19 u 82 J 7.4 J 

ALPHA-BHC 19 u 19 u 19 u mu 19 u 19 u mu 

ALPHA-CHLORDANE 19 u 19 u 19 u mu 19 u 19 u 2.1 J 

AROCLOR-1248 370 u 360U 19WOJ 15WOJ 370 u 360U 380 u 
AROCLOR-1254 370 u 360U 25WOJ 33WOJ 370 u 360U 380U 

AROCLOR-1260 370 u 360 u 370 u 380U 370 u 360U 380U 

DIELDRIN 37 u 36U 37 u 38U 16 J 130 J 38U 

ENDOSULFAN II 37 u 36U 280 J 180 J 37 u 36U 38U 

ENDOSULFAN SULFATE 37 u 36U 650 J 38 UJ 37 u 36U 38U 
ENDRIN 34J 41 J 14WJ 15WJ rnJ 8WJ 270 J 

ENDRIN ALDEHYDE 37 u 31 J loo0 38 UJ 37 u 36U 38U 

ENDRIN KETONE 17 J 36U 37 u 38U 13 J 430J 62 J 



TABLE 13-4 

z 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 

A GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: ETWO 52 5 8TB4-0406 

DEPTH (feet): 0.5 - 2 5 4-6 
ET851416 

14-16 
BTBS 

12llOl93 

PH2-1 
GRAB 

67851416-D 

14- 16 

8TB5 

12/l 0193 
PH2-1 

GRAB 

BTB6OW-2 

o-2 
8TB6 

12llOl93 
PH2-1 

GRAB 

BTB6W9 

8-9 
8TB6 

12/10193 
PH2-1 

GRAB 

8TB7-0406 

4-6 
8TB7 

12l12l93 
PH2-1 

GRAB 

LOCATION: 8TB4 8TB4 , 

SAMPLE DATE: 12llOl93 12llOt93 
INVESTIGATION: PHZ-1 PH2-1 I 

SAMPLE TYPE: GRAB GRAB , 

STATUS: 

PESTlClDES/PCBs (WKG) ., 
GAMMA-BHC (LINDANE) *. 19 UJ 19 UJ 19 UJ 20 UJ 19 UJ 19 UJ 20U 

GAMMA-CHLORDANE 19 u 19 u 19 u 20U 4.6 J 19 u MU 

HEPTACHLOR 19 u 19 u 19 u 20 u 19 u 19 u 2.8 J 

HEPTACHLOR EPOXIDE 19 u 19 u 19 u 20 u 19 u 92 J 4.1 J 

METHOXYCHLOR 190 u 190 u 190 UJ 1OOOJ 190 u 190 J 320 J 
DIOXINWFURANS (UGIKG) 

OCDD I I 1 1.55 J I 2.84 J I I 0.66 UJ I I 
INORGANICS (MGIKG) 

x 
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TABLE 13-4 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 8TB4-0 52 5 8TBb0406 8TB5-1416 

DEPTH (feet): 0.5 - 2.5 4-6 14-16 

LOCATION: 8TB4 8TB4 8TB5 

SAMPLE DATE: 12llOl93 12/l ol93 12/l ol93 
INVESTIGATION: PH2-1 PH2-1 PH2-1 

SAMPLE TYPE: GRAB GRAB GRAB 

STATUS: 

8TB51416-D 8TB6WO2 

14- 16 o-2 
BTB5 8TB6 
12/l 0193 12/l o/93 
PH2-1 PH2-1 
GRAB GRAB 

8TB6-0809 

8-9 
8TB6 

12llOl93 
PH2-1 
GRAB 

8TB7-0406 

4-6 

8TB7 

lZ12193 
PH2-1 
GRAB 

INORGANICS (MGMG) . 

ZINC I 236 I 274 I 74.7 J I 139 J I 76.1 I 262 I 1970 J I 



TABLE 13-4 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 

z 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 

$ r SAMPLE NUMBER: 

DEPTH (feel): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 
SAMPLE TYPE: 

STATUS: 

81B8-0525 

0.5 - 2 5 

8TB8 

12tlll93 
PH2-1 
GRAB 

OTtI@-1012 

lo- 12 

8TB8 

12lIIlQ3 
PH2-1 

GRAB 

8TB9-0406 

4-6 

8TB9 

12l12l93 II II II II 

PH2-1 

GRAB 
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TABLE 13-4 

$ 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON; GROTON, CONNECTICUT 

I 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

8TB8-0525 

0.5 - 2.5 
8TB8 

12llll93 

PH2-1 

GRAB 

8TB8-1012 

10-12 

8TB8 

12l11l93 

PH2-1 

GRAB 

BTEBO4C6 

4-6 

8TB9 

12/12193 
PH2-1 

GRAB 

II II II II 

--._ .._- - . ..- -- ,-- .._- 
CARBAZOLE \ 260J 66OOJ 9SOJ 

CHRYSENE 1800 8300 

Dl-N-BUML PHTHALATE 350 u 7800 U 390 u 

DI-N-OCl-YL PHTHALATE 350 UJ 7800 U 390 UJ 

DlBENZO(A,H)ANTHRACENE 460 J 5200J 14OOJ 

1 DIBENZOFURAN I 75 J 2600 J 750 

XETHYL PHTHAlATE 350 u 7800 U 65ooJ I 

FLUORANTHENE I 4OWJ I 88000J ! 22000J I 
FLUORENE 230 J 64OOJ 

2 
I I I 

! 
1800 ! I 

! ! I 

4 
INDENO(1,2.3-CD)PYRENE I IOOOJ 1 6100 J I 2400J I 

! 

I 

1 

I 
I 

ISOPHORONE 350 u 7800 U 390 u 

NAPHTHALENE 350 u 52tMJ 3ooo 

PHENANTHRENE 1300 llooo 

-I SC.*-* 350 u 29C0J 390 u 

JE 
:!DES/PCBs (UGiG) 

4100 J 69000J 12OOOJ 

..-..-- 
PYREF 
PESTIt 

35 u I 110 J I 43J I 4,4’-DOD 

4$-DDE 35 u 80 395 

4,+-DOT 10 J 170 39 u 

ALDRIN 18 U MU 20U 

ALPHA-BHC 18 U 3.4 J 20 u. 

ALPHA-CHLORDANE 18 U 20 u 20 u 

AROCLOR-1248 350 u 390 u 390 u 

AROCLOR-1254 96J 1800 36OJ 
I 

AROCLOR-1260 350 u 390 u 390 u 

DIELDRIN 35 u 39 u 39 u 

ENDOSULFAN II 35 u 39 u 39 u 

ENDOSULFAN SULFATE 3!5U 39 u 39 u 

ENDRIN 13 J 47 J 39 u 

ENDRIN ALDEHYDE 35 u 39 u 39 u 

ENDRIN KETONE 35 u 39 u 39 u 



TABLE 13-4 

g SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
GOSS COVE LANDFILL: NSBNLON: GROTON. CONNECTICUT 

8 
G 

SAMPLE NUMBER: - BTEE-0525 8TW1012 

DEPTH (feet): 0.5 - 2.5 lo- 12 
LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

8TB8 8TB8 
12lllt93 12l11l93 
PH2-1 PH2-1 
GRAB GRAB 

T BTB9-0406 

4-6 

8TB9 
12llz93 
PH2-1 

GRAB 

II II II II 

I I I 

PESTlClDEWPCBs (W/KG) 

GAMMA-BHC (LINDANE) ‘* 18 U 20U MU 

GAMMA-CHLORDANE 18 U 20U 20U 

HEPTACHLOR 18U . 8J 26 J 

HEPTACHLOR EPOXIDE 18 U 38J 20U 

METHOXYCHLOR 180 u 2OOU 200U 

z 
mJJ 

SILVER 0.77 3.6 6.5 a8 
SODIUM 176 599R 812 J = 9 5. 

0 THALLIUM 0.3 0.24 U 0.24 U ss 

fi VANADIUM 28.1 12.5 J 24.2 sa 
ZINC 277 J 2910 J 285OJ 
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z TABLE 13-5 

$ 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

z 
r 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 
SAMPLE TYPE: 

STATUS: 
TPl D UCTA, e rue” \* 

f3MWl(!sa) 

PHI 

1013Ol90 
8MWl 

GRAB 

8MW2(1@12) 

PHI 

11106/90 
8MW2 

GRAB 

8MW2D-0103 

PHS-I 

12m6l93 
8MW2D 

GRAB 

8Mw3(aio) 

PHl 

llKl6l9u 
BMW3 

GRAB 

8TB4(10-12) 

PHl 
11/06/90 

8MW3 

GRAB 

8MWq4-6) 

PHl 

11/06/90 
8MW4 

GRAB 

8MW5S-0103 

PH2-1 

1201193 
8MW5S 

GRAB 

I Y&r I.&L ICILY ,murr, 

ARSENIC (5.010.5) 0.170 0.500 u 0.05oo u 

BARIUM (1 OO.OllO.O) 0.330 1.60 0.709 

CADMIUM (1 .OlO.O5) 0.0020 u 0.0380 0.0130 

CHROMIUM (5.010.5) 0.0620 0.0290 J 

LEAD (5.010.15) 0.200 4.80 0.123 J 

SELENIUM (1.0/0.5) 0.100 u 0.200 u 0.100 J 

SILVER (5.010.36) 0.0070 UR 0.0070 UJ 0.0030 UJ 

0.5w u 0.500 u I o.soo u 1 0.0180 UJ I 
0.560 0.680 0.190 0.494 

0.0090 0.0081 0.0078 0.0058 

0.0130 J 00170 J 0.0200 J 0.0222 u 

2.20 1.50 2.10 0.631 J 

0.200 u 0.200 u 0.200 u 0.0850 UJ 

0.0070 UJ 0.0070 UJ 0.0070 UJ 0.0030 UJ 

* Federal Toxicity Characteristk Regulatory Level (68 FR 48048)IConnectkut Remediation Standard Pollutant Mobility Criteria for GB waters. 



5 TABLE 13-5 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 
GOSS COVE LANDFILL: NSB-NLON. GROTON. CONNECTICUT 

8TBl(66) 

PHl 

1 o/30/90 

8TBl 

GRAB 

8TB2(6-8) 

PHl 

1 ol3oKlo 
8TB2 

GRAB 

8TB3(10-12) 

PHl 

11lO6m 
8TB3 

GRAB 

8TBU406 

PH2-1 

12/10193 
8TB4 

GRAB 

8TB51416 

PH2-1 

12/1Ot93 
8TB5 

GRAB 

TCLP METALS (MO/L)’ 

ARSENIC (5.OlO.5) o.o5w u o.osoo u 0.150 0.140 0.500 u o.osw u o.o5oo u 
BARIUM (1 W.OllO.0) 2.21 1.48 0.870 0.260 0.610 0.449 0.667 
CADMIUM (1.0/0.05) 0.109 0.0020 u 0.0130 0.0020 u 0.0020 u 0.0020 u 0.0020 u 
CHROMIUM (5.010.5) 0.0038 u 0.0043 u 0.100 0.270 0.0086 J 0.0044 u 0.0063u 
LEAD (S.OlO.15) 2.33 o.o5oo u 1.60 0.100 u 0.160 o.o5oo u o.o5oo u 
SELENIUM (1 .OlO.5) 0.100 u 0.100 u 0.100 u 0.100 u 0.200 u 0.100 u 0.100 u 

SILVER ~5.0/0.36~ o.w20 u o.w20 u 0.0070 UR 0.390 J 0.0330 J 0.0020 u o.oo2o u 

l Federal Toxkity Chwacteristk Regulatw Level (68 FR 48049)IConnectkut Remdhtkm Standard Pollutant Mobility Criteria for GB waters. 

1, I/ II,, (‘ II,, 



TABLE 135 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 
GOSS COVE LANDFILL: NSB-NLON, GROTON, CONNECTICUT 

I 
l-sizz? I o.o5oo u 1 o.o5oou 0.0 
t BARIUM llW.O/lO.OI 

L 
0.552 I 0.164 I 767 I 2.( 

I80 UJ 1 0.0180 UJ I I 
CL 

\------.-.-I I I I 
-.-. w 

CADMIUM (1 .OlO.O5) 0.0020 u 1 0.0020 u 1 0.0020 u 0.0052 

04OU o.oo4o u 

8TE51416D ~8TB6080!3 I8TB8-1012 8TB9-0406 

I PH2-1 

12/l 2l93 
8TB9 

GRAB l- L J 

CHROMIUM (5.0/0.5) 0.0067 u 1 0.0147 u 1 0.0 

I 
I 

LEAD 15.010.151 o.osoo u I 0.0500 u I 00350 UJ I 2.66 J I -.---- _- 

SELENIUM (1 .OlO.5) 0.100 u 0.100 u 0.0850 UJ 0.117 

SILVER (5.0/0.36) O.WM u O.WM u 0.0246 J 0.0086 J 

l Federal Toxkity Characterlstk Regulatory Level (68 FR 48048)/Connectkut Remediation Standard Pollutant Mobility Criteria for GB waters. 



TABLE 13-6 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 4 

Surface Soils (~3 Feet) (1) Subsurface Soils (>3 Feet) (2) 
Frequency Concentration Location of Frequency Concentration Location of 

Analyte of Range Maximum of * Range Maximum 
Detection Detection Detection Detection 

VOLATILE ORGANICS (uglkg) 
1,2-Dichlorqethene (total) I 0110 I 1 ND (3) 1 l/22 I 24 I 8TB9 
2-Butanone. I 2112 36-64 1 8MW5S i 6122 28-l 20 1 8MW6D 

3 
0 

E4 

4-Methyl-Zpentanone 
Acetone 
Benzene 
Carbon disulfide 
Chloromethane 
Ethvlbenzene 

o/12 ND 2122 7-190 8TB14 
1112 210 8MW5S 9122 53-23000 8TB8 
o/12 ND l/22 3 8MW2 
o/12 ND 5122 2-5 8TB14 
l/12 8 8MW2D 2122 4-5 8MW6S 
2112 l-2 8TBll 10122 3-69000 8TB8 

. ‘, .-. .--, _-_-. I . . .- I - .- -._.- --- .-.-- . .----- - .-- 
SEMIVOLATILE ORGANICS (uglkgr 
2,4-Dimethylphenol I o/12 

I 

- 
r------- I I ND I 2122 1 140-160 1 8TBlO 
ithalene I 6112 I 30-4400 I 8MW8S I 17122 1 29-40000 1 8TB6 2-Methylnapt . ._ I I I I I I 

I o/12 I I ND I 3122 I 2943400 i 8TB5 1 
3,3’-Dichlorobenzidine 
4-Methvlohenol 

o/12 ND l/22 15000 8TB2 
2/l 2 33-310 8MW5S 7122 51-I 1nnn 8TB8 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzola.h.i)Derviene 

-. ..--- -.-- 
5165000 8TB6 

I .-.-- 29-1 900 8TB2 
IS I 20122 56-55000 8TB6 

8112 160-4000 8MW8S 19122 
6112 -. .- 25-11000 .--- 

ia-1 8000 
8MW8S 12122 

10112 8MWB 
12112 130-55000 8MW8S 22122 320490000 8TB5 
12112 150-44000 8MW8S 19122 330-l 8000 8TB8 
12112 180-40000 8MW8S 21122 170-32000 8TB8 
9/l 2 97-7500 8MW8S 16122 120-3000 8TB3 

--..-- \-‘I‘.-- -.._..-..- I .-. .- .-- ----- -.-._ _- 

Benzoic acid 219 I 63-110 1 8TBl 

.“. . II r 

BenzolkWluaranthene I 10112 I 160-33000 I SMWSS 15122 99-24000 8TB8 
1 4122 110420 8TB12 

c ’ 



TABLE 13-8 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 4 

Surface Soils (~3 Feet) (I) I Subsurface Soils (~3 Feet) (2) 

I 
Frequency 1 Concentration1 Location of 1 Frequency /Concentration/ Location of 

of I Range 1 Maximum 1 of - I Range I Maximum I 
I Detection Detection Detection Detection 

Bis(2-ethylhexyl)phthalate 1 l/l2 I 1600 I RMWRS 7122 310-31000 8TB9 
Butvl benzvl ohthal II33 7FI RTRI? 

,.I 

I Carkazole * 
ate 

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

l/l2 30 8TBll , .,__ I L” VlYl” 
8112 170-7200 8MW8S I I 8~-m-mn I 

Iibenzofuran IDiethvl ohthalate 
--- .---- 

8112 755200 22-l 90 8 2112 8TR4 ._. . .__ 

----- -._._ --- 

Fluorene 9112 180-13000 8MW8S , -...-- 
Indeno(l.2.3-cdkwene 1 l/l2 100-25000 8MW8S I l6/33 

llsophoione ” ’ 
- _ _ _ .-.-- 

I I 
, .d”“YI”” , OIPO 

O/l 2 I ND I 1122 I 440 1 RTRI 

Nabhthalene 

V.I. 

7112 54-6600 8MW8S 18J22 27-99000 . .- 8TB6 
Phenanthrene 12/12 160-72000 8MW8S 22122 160-I 90000 8TB6 
Phenol l/12 20000 8MW8S 5122 400-I 600000 8TB5 
D,trans 4?,4? 9nn 77nnn C9..\A,OC *.-I mn 1-n 7nmna ,-.-,-me I y,-a,-z I ILJ IL 1 LJu-f fVVU 1 oIvIvvo3 I LLlLL I 4/u-IJUUU 1 tlltm PESTlClDESlPCBs (uglkg) 1 

t4.4’-DDD I 4112 I 5 2-67 I RMW!iS I 43122 1 13-1700 I 8Mw2 I 
4:4’-DDE 

.- 

6/l 2 1.9-10 -.- -. 8MW6D -.-. . .-- 1 ’ 

4,4’-DDT 8112 5.8-120 8MW8S 1 
A lAPi” 

-.-.- -- 
3121 4.1-1200 8TBl4 
7122 1 I-3400 8MW2 

Aroclor-1260 
Dieldrin 

.- 
2/l 0 l-ii-500 -i... _ _-- 
3112 4.2-16 8TB6 

. 



TABLE 13-6 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 4 

Analyte 

Surface Soils (~3 Feet) (1) Subsurface Soils (~3 Feet) (2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 

1 
DlOXlNSlFURANS (uglkg) 

IOCDD I 1 NA (4) 1 l/2 I 2.84 I 8TB5 1 
INORGANICS (mglkg) 
Aluminum 1202 5650-l 1200 8-SSO2-03 22122 4540-31200 8TBl 
Antimony l/l 1 41.8 8MW2D 4/l 5 5.2-43.3 8MW7S 
Arsenic 12112 1.4-25.3 8MW5S 22122 1.3-121 8TBl 

I 

Barium 12112 38.9-l 97 8MW2D 22122 44.3-5620 8TB5 
Beryllium 5112 0.55-4.2 8MW2D 16122 0.24-2.9 8TBl 
Boron 5l7 11.5-15.3 8TB8 618 11.6-25.4 8TB14 
Cadmium 4112 0.52-0.76 8-SSO2-03 13119 0.51-20.7 8TBl 
Calcium 12/12 1050-6280 8MW2D 22122 1250-14400 8TB9 

----._ 

CooDer 
I . . . .- -.- . 

12112 1 16.2-I: 

[Manganese 

-‘---.I 

xkel 
Potassium 
Selenium 

-. .- -..- --.- _.... - 

12112 3.7-l 08 8MW2D 22122 7.5-l 83 8MW6D 
12/12 1120-2900 8TB6 22122 705-6310 8MW3 
2112 0.35-0.64 8-SSO2-03 3122 0.46-l .2 8MW6D 



TABLE 13-8 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 4 OF 4 

Analyte 

Silver 
Sodium 
Thallium l 

Vanadium 
Zinc 
TCLP (ma/L) 
Arsenic (5.0/0.5) (5) 
Barium (lOO.O/lO) 

Surface Soils (<3 Feet) (1) Subsurface Soils (~3 Feet) (2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

4/l 2 0.67-4.7 8MW2D 12122 0.51-6.5 8TB9 
7112 73.8-534 8MW2D 15120 95.6-1660 8MW6D 
l/12 0.3 8TB8 l/22 0.23 8MW6D 

12/12 15.6-36.4 8MW5S 22122 12.5-64.8 8TBl 
12/12 24.6-5550 8MW2D 22122 94.3-7580 BMW2 

kadmium (1 .O/O.d5) 

I o/2 I I ND I 3114 I 0.14-0.17 I 8MWl I 
212 1 0.494-0.709 1 8MW2D i 14114 I I I I ~4 1 0.164-2.67 1 8TB8 

I 212 1 0.0058-0.013 1 8MWZD 1 6/l 4 1 0.0052-0.109 1 8MW6D 

I 

Chromium (5.0/0.5) O/l ND 7114 0.0085-0.27 8TB2 
Lead (5.010.15) 212 0.123-0.631 8MW5S 8114 0.164.8 8MW2 
Selenium (1.010.5) l/2 0.1 8MW2D 1114 0.117 8TB9 
Silver (5.0/0.36) o/2 ND 4112 0.0086-0.39 8TB2 
MISCELLANEOUS PARAMETERS (mglkg) 

ITotal organic carbon I 313 1 3200-18000 1 8MW8S I 414 1 4000-7200 1 8MW7S i 

1 Includes samples 8-SSOl-03, 8-SSO2-03, 8-SSO3-03, 8-5803-030 (field duplicate of 8-SSO3-03) 8MW2D-0103, 8MW5S-0103, 
8MW6D-0103, 8MVV7S-0002, 8MW8S-0002, 8TB4-0.52.5, 8TB6-0002, 8TB8-0.52.5, and 8TBl l-0002. 
Maximum concentrations are used for evaluation of field duplicates and are counted as one sample. 

2 Includes samples 8MW1-0608,8MW2-1012,8MW3-0810,8MW4-0406,8TB1-0406,8T82-0608, 8TB3-1012,8MW2D-O507, 
8MW6D-0406, 8MW6S-0406, 8MVV7S-1416, 8TB4-0406, 8TB5-1416, 8TB5-1416-D (field duplicate of 8TB5-1416) 
8TB6-0809, 8TB7-0406, 8TB8-1012, 8TB9-0406, 8TBlO-1820, 8TB12-0507, 8TB13-0406, 8TB14-1214, 8TB14-1214-D 
(field duplicate of 8TB14-1214) and 8TB15-1113. Maximum concentrations are used for evaluaiton of field duplicates 
and are counted as one sample. 

3 Not Detected. 
4 Not Analyzed. 
5 Values in parentheses represent Federal Toxicity Characteristic Regulatory Level (58 FR 46049)IConnecticut Clean-Up 

Standard Pollutant Mobility Criteria for GB Waters. 



TABLE 13-7 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS’ 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

F SAMPLE NUMBER: 12189a&tWlS &wlS aGw1s BGwlS-2 BGWIS-D-2 &wlS-2 &3’flS-D-2 

s INVESTIGATION: PI-l1 PH2-1 PH2-1 PHZ-2 PH2-2 PH2-2 PH2-2 

SAMPLE DATE: 12/18/90’ WW94 ccm2l94 08/28/94 06/28/94 06/28/94 06l28m 

LOCATION: 8MWl 8MWl 8MWl 8MWl BMW1 8MWl 8MWl 

SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow Shallow Shallow 
FILTERING: Unfilterfd Unfiltered Filtered Unfiltered Unfiltered Filtered Filtered 

zi 
P,JI 

a2 

? 
= h: 

0 gs 

iii 44 
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TABLE 13-7 

l-l SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
4 GOSS COVE LANDFILL: NSB-NLON. GROTON. CONNECTICUT 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 

FILTERING: 

SEMNOIATILES IUG/L1 

-._ - - ._._ -- __--. 

12llw8MWlS 8GWlS 8GWlS &WlS-2 tlGWlS-D-2 mws-2 EGWIS-D-2 
PHI PHZ-1 PH2-1 PH2-2 PH2-2 PH2-2 PHZ-2 
12118190 02tW94 02Q2KM 08l28m 08/28/94 06/28&4 o8l2w94 
8MWl 8MWl BMW1 8MWl B@lWl BMW1 8Mwl 
Shallow Shallow ShdCW Shallow Shallow Shallow Shallow 
Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Filtered 

10 u 10 u BlS(2-ETHYLHEXYL)PHTHAlATE 10 u 10 u 

BUTYL BENZYL PHTHALATE ‘:. 10 u 10 u 10 u 10 u 

CARBAZOLE 10 u 10 u 10 u 

CHRYSENE 10 u 10 u 10 u 10 u 

DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 

DI-N-OCTYL PHTHALATE 10 u 10 u 

DlBENZO(A,H)ANTHRACENE 10 u 10 u 

DIBENZOFURAN 10 u 10 u 

FLUORANTHENE 10 u 10 u 10 u 10 u 

10 u 10 u 

s INDENO(1,2+CD)PYRENE 10 u 10 u 10 u 10 u 

& N-NITROSODIPHENYLAMINE 10 u 10 u 10 u 10 u 

NAPHTHALENE 

PHENANTHRENE 10 u 10 u 3J 35 

PHENOL 10 u 10 u , 10 u 10 u 

PYRENE 10 u 10 u 10 u 10 u 



TABLE 13-7 

s 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL! NSB-NLON. GROTON. CONNECTICUT ---- -- -- - _.--_ ---, .--- ------, -__- _ -.- , -- .-_- --__--_ 

SAMPLE NUMBER: 1 12189(18MWlS I8GwlS 1 8GwlS ~aGwlS-2 psvv1s-o-2 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 

FILTERING: 

IMD)nAUWC Illnn 1 

PHl 

12/18/90 
BMW1 

Shallow 

Unfiltemd 

PH2-1 PH2-1 

02l22l94 02l22l94 
8MWl BMW1 
Shalkw Shallow 
Unfiltsfd Filtered 

PH2-2 

06Qw94 

BMW1 
Shallow 

Untiitefed 

PH2-2 

06t28t94 
BMW1 

Shallow 

Unfiltered 

8GwlS-2 

PH2-2 

Ow28l94 

BMW1 

Shallow 

Filtered 
A 

WVIS-D-2 

PH2-2 

o6l2m4 

BMW1 

ShallOW 

Filtered 

.I.VI.VN..“” ,“un., 

MANGANESE 186 75.3 I 72.7 I 73.4 J I 74.7 J I 79.7 I 77.9 MERCURY *. 0.2 u 0.2 u I 02 u -.- - i 02 UJ -.- -- I 0.2 UJ I 0.2 UJ 0.2 UJ i 

NICKEL 7.0 u 10.0 u I I rnn II .-.- - I I 3n II -.- - I I 30 u -.- - I I 70 u ..- - I 7.0 u I 
POTASSIUM 93900 I 93500 I 199000 ! 207000 ! 188000 ! 196ooo I 

1 SELENIUM I 7.0 J 1 1.0 UJ I 10.0 UJ ! 30.0 UJ I 30.0 UJ ! 10.0 UJ ! 10.0 UJ I 
SILVER 7.0 u 2.0 UJ 2.0 UJ 2.0 u 2.0 u 2.0 u 2.0 u 

SODIUM 2670000 203ooo 4&loooo 496OOoO 

THALLIUM 2.0 u 1.0 UJ 1.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 
VANADIUM 20.0 u 5.0 u 5.0 u 3.0 u 3.0 u 3.0 u 3.0 u 

7lNr. 84 .I 54 20 u 18.9 J 14.2 J 2.0 UJ 2.0 UJ 
h...., I 

-.. _ 
I 

-. 
I 

-- - 
I I 1 

RADloNucLlDEs (PCUL) 
GAMMA SPEC (KSO) 130 +I- 80.00 160 +I- 70.00 

GROSS ALPHA 20.9 +I- 25.60 -30 *i-47.00 J 17+1-33.00 J 

GROSS BETA 134 +I- 38.00 170 +I- 80.00 J 120 +I- SO.00 J 

MISCELLANEGUS PARAMETERS (MO/L) 

HARDNESS as CaC03 (MGR) I I 1160 I I 2780 I 2740 I I I 



TABLE 13-7 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESl 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICU 

ILTS c 

8Gw2D-2 8Gw2D-2 

PH2-2 PH2-2 

06l2w94 06/28/94 

l- 

8MW2D 8MW2D 

Deep D-P 
Unfiltered Filtered 

BGW2S 

PH2-1 

OIH II94 
8MW2S 

Shallow 

Filtered 

1 ,l ,I-TRICHLOROETHANE to u 10 u 5 UJ IO u 

1 ,ZDICHLOROETHENE (TOTAL) : 4J 2J 6J 10 u 

P-BUTANONE 10 u 10 u 10 UJ 10 u 

2-HEXANONE 10 u 10 u 10 UJ 10 u 

QMETHYL-2-PENTANONE 10 u 10 u 10 UJ 10 u 

ACETONE 21 u 22 u 28 UJ 16 U 
. 

.,. 

i. 

.“-I, 

* 

._*. 

Y. 

-- 



TABLE 13-7 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

r;: SAMPLE NUMBER: 0GW2D 0GW2D BGWZD-2 8Gwm-2 1218908Mw2s 8Gw2s mm 
s INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-2 PHl PH2-1 PH2-1 

SAMPLE DATE: 02J22J94 06/28&l 06/20/94 12/18/90 OIH 1194 OIH 1194 

LOCATION: BMW2D 8MW2D 8MW2D 8MW2D 8MW2S 6MW2s 8Mw2s 

SCREEN DEPTH: D=P Deep D-P Deep Shallow Shallow Shallow 

FILTERING: Unfiltered Filtered Unfiltered Filtered Unfiltered Unfiltered Filtered 

. g 

9 
0 

iii 
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TABLE 13-7 

x 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

$ 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

s 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 

FILTERING: 

INORGANICS (W/L) 
.l...-..*reC 

eGw2D 8GW2D 0GwzD-2 mm-2 1218908Mw2s tKiw2s 0Gw2s 
PH2-1 PH2-1 PH2-2 PH2-2 PHl PH2-1 .PH2-1 
cww94 0222l94 06ml94 06l28l94 12/18/90 OlHll94 01111/94 
8MW2D 8MW2D BMW20 BMW20 8MW2S 8MW2S 8MW2S 

Deep Deep D-P Deep Shallow Shallow Shallow 
Unfiltered Filtered Unfiltered Filtered Unfiltered Unfiltered Filtered 

I A- l A..*.-. I 1 ^^^ . I --- I --- I 1 
MANCiANt>t I ILaJ I 1LlU J I LIW J I YlU I 226 I 393 I 284 

MERCURY 0.2 u 0.2 UJ 0.2 UJ 0.2 UJ 0.2 u 0.46 0.21 J 

)U NICKEL 

POTASSIUM 
I 10.0 u I 100 UJ 1 3.0 u I 3.0 u I 7.0 u I 10.0 u I 1o.c 

194OOu 1 MSOOOJ 151000 170000 35200 74a-lfl 7nGN-I I . .--- w VW”” 

SELENIUM 10.0 UJ 10.0 UJ 3.0 UJ 30.0 UJ 1.0 u 2.0 UJ 2.0 UJ 

SILVER 2.0 UJ 2.0 UJ 2.0 u 20 u 28.7 2.0 u 2.0 u 

SODIUM 395oooil 774OOU UJ 3500000 4010000 152ooo 824000 766000 

THALLIUM 1.0 UJ 1.0 UJ 20 UJ 2.0 UJ 2.0 u 10.0 UJ 10.0 UJ 

VANADIUM I 9.7 J I 50 UJ I 3.0 u I 3.0 u I 20.0 u I 6.0 U I 5.0 u 

ZINC 47.9 2.0 UJ 165 J 7.2 U 7.6 J 
2 

179 2.0 u 

k 

RADIONUCLIDES (PCM) 

GROSS ALPHA I I I I 1 0 +I- 6.80 I I 
GROSS BETA 1 33.2 +I- 7.70 
MISCELLANEOUS 

1 
PARAMETERS (MO/L) . . 

HARDNESS as CaC03 (MGIL) I 2380 I I 1860 I I I I 1 



TABLE 13-7 
0 SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

GOSS COVE LANDFILL; NSB 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

SCREEN DEPTH: 

FILTERING: 

VOLATILES (UGiL) 

ILON, GROTON, CONNECTICUT 
8Gw2s-2 8Gw2s-2 1218~3s 

PH2-2 PH2-2 PHl 

o6l28J94 06mw94 1z18m 
BMVVZS 8MW2S 8MW3 
Shallow Sh&lOW Shalknv 

Unfiltered Flltered Unfiltered 

8Gw3 WV3 
PH2-1 PH2-1 

01111194 OlIllt94 

BMW3 BMW3 

Shallow Shalbw 

Unfikfed FilkN?d 

eGws2 

PH2-2 

06t28t94 
8MW3 

Shallow 

Unfiltered 

mm2 

PH2-2 

06/28/94 

,8MW3 

Shallow 

Filtered 

1 ,l ,l -TRICHiOROETHANE 10 u 5OU 10 u I 10 u I 

1,2-DICHLOROETHENE (TOTAL) \ 10 u 12 J 25 3J 

rANONF 10 II 1M II In II 2.BlJl. ___-.__ I .- - I I ,..- - I .” ” 10 u 

P-HEXANONE ! ! 

I I ~~~ ~~~~~~ 
10 u I loo u I 10 u ! 10 u 

QMETHYL-2-PENTANONE 10 u 200 10 u 2J 

ACETONE 10 u 700 19 u 10 u 
nC.l9r.*r a s 5OU 5J 3J DCNLCNC I 1 J I 
BROMODlCHLOROMETHANE 10 u I !a u I 1n II I I 10 u I I 

I I 
-- - 

I 
I 

.- - 

ON DISULFIDE 10 u I I 
1 

Sri II I in II I I 10 u I I CARB-.. -_---_ ___ .- - -- - .- - 

CHLOROFORM 10 u 5OU 10 u 10 u 

ETHYLBENZENE 28 120 110 , 99 

TETRACHLOROETHENE 10 u 50 JJ 1n II 16 U 
n 8 I I -- - 

I 
I .- - 

TOLUFNF 10 LJ I I AU-I I 1-U I . ----..- .- - I - I I- 1 I 120 I 
TRICHLOROETHENE 10 u 

I 
I 5OU I 10 u 

I 
I I 

_- . . 
10 u I 

I 

VINYL CHLORIDE 10 u loo u 10 u 10 u 

XYLENES, TOTAL 79 I 610 I 520 
I 

SEMIVOLATILES OJWLl 
I 1 390 I 

I 
.I 

. 
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TABLE 13-7 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 8Gwzs-2 emv2s 2 121890-t3MW3s 

INVESTIGATION: PH2-2 PH2-2 PHl 
SAMPLE DATE: w28t94 06:28/94 12il8l99 
LOCATION: 8Mw2s 8MW2S 8MW3 
SCREEN DEPTH: Shallow Shallow Shallow 
FILTERING: Unfiltered Filtered Unfiltered 

~ ma 
PH2-1 

~01111194 

8MW3 
Shallow 

Unfiltered 

8GW3 IBGw3-2 1 ffiW3-2 
PH2-1 

01t11t94 

8MW3 
Shallow 

Filtered 

8MW3 
Shallow 

Unfiltered 

PH2-2 

O6l28l94 
8MW3 
Shallow 

Filtered 
I I I 

SEMNOLATILES (UGR) 
I 

BlS(2-ETHYLHEXYL)PHTHALATE 8J 20 u 10 u 5OU 

BUTYL BENZYL PHTHALATE - 10 u 2ou 10 u 5OU 

CARBAZOLE 4J 16 8J 

CHRYSENE 2J 20 u 7J 50 u 

Dl-N-BUTYL PHTHALATE 0.5 J 2OU 10 u 501J 

DI-N-OCTYL PHTHAlATE I IO u I ] MU ! 0.7 J ! I 5OU 1 1 
DlBENZO(A,H)ANTHRACENE 10 u ! 20 u ! 10 u I ! 5OU ! I 
DIBENZOFURAN 

FLUORANTHENE 

FLUORENE 

INDENO(1 ,S,%CD)PYRENE 

N-NITROSODIPHENYLAMINE 

25 45 3J 5OU 
7J 201J 15 5OlJ 
2J 7J 6J 4J 

0.9 J 

10 u 

2OU 4J 5OU 
2OU 1 J 5OU 

1 10 J ! 82 42 33 J 1 NAPHTHALENE 

1 PHENANTHRENE I 4J I I 10 J I 14 I I !iOU I I 
PHENOL 

PYRENE 
INORGANICS (UG/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

BORON 

I 17 I I 13 J I 10 u I I -- - I 
4J 2OU 11 I I 5OU I 

85.5 U 30.9 u 30.0 u 214 20.5 u 144 u 10.0 u 

5.0 u 9.4 25.0 u 15.0 u 15.0 u 12.0 u 18.2 U 

4.4 1.0 u 7.0 2.3 J 2.0 u 2.0 u 2.0 u 

417 39.8 524 741 745 943J 928 

1.0 u 1.0 u 1.0 u 1.0 UJ 

899 63.5 1.1 R 856 I 886 I 688J I 610 I 
! 1.0 UJ I 1.0 u ! 1.0 u I 

CADMIUM I 1.0 u I 1.0 u I 2.0 u I 2.0 u I 2.0 u I 1.0 u I 2.0 u CALCIUM 138000 53100 47ooo 738OOJ 722OOJ 82100 78100 I 

CHROMIUM I 1.8 I 1.0 u I 5.0 u I 4.2 J I 3.0 u I 3.0 u I 3.0 u 

COBALT 1.0 u 1.0 u 5.0 u 4.2 J 4.0 u 1.2 u 3.0 u 

COPPER 5.0 7.0 7.8 J 44.4 2.0 u -3.0 3.4 J 

2 IRON 4750 17.0 u 468 2540 50.0 u 1430 561 J 
0 
6 LEAD 2.7 J 1.0 u 2.0 u 14.3 1.0 UJ 2.2 u 1.0 u 

MAGNESIUM 68900 7230 36200 58700 61800 



SAMPLE NUMBER: 
INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 
SCREEN DEPTH: 

FILTERING: 

BGWZS-2 

PH2-2 

06l26i94 
6Mw2s 

Unfiltered I I 
INORGANICS (UG/L) 

TABLE 13-7 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

8Gw2s-2 

PH2-2 

06c!6/94 
6MW2S 

Shallow 
Filtered 

i2~893atdws eGw3 

PHl PH2-1 

12116&O 01111194 
BMW3 6MW3 
Shallow Shallow 
Unfiltered Unfiltered 

8Gw3 

PH2-1 

0111 II94 

0Mw3 
Shallow 

Filtered 

aGwo2 

PH2-2 

06/26/94 
6MW3 

Shallow 
Unfiltered 

ems-2 

PH2-2 

06126l94 
6Mw3 

Shallow 
Filtered 

SODIUM 566OOOJ 16700 J 

THALLIUM 2.0 UJ 20 u 2.0 u 10.0 UJ 10.0 UJ 2.0 UJ 2.0 UJ 

VANADIUM 1.1 1.1 20.0 u 5.0 u 5.0 u 3.0 u 3.0 u 

ZINC 36.5 6.0 6.4 J 127 2.0 u 3.6 U 2.0 UJ 
RADIONUCLIDES (KM) 

GROSS ALPHA I I 1 2.6 +I- 6.90 I I I I 
GROSS BETA 1 24.4 +I- 13.30 1 
MISCELLANEOUS PARAMETERS (MG/L) 

HARDNESS as CaC03 (MGIL) I 640 I , I I I 460 I I 



TABLE 13-7 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTOI 
SAMPLE NUMBER: i2ia9cxaMw4s 

INVESTIGATION: PHl 

SAMPLE DATE: 12ll6/9O 

LOCATION: aMw4 

SCREEN DEPTH: Shallow 
FILTERING: Unfiltered 

VOLATILES (W/L) 

CONNECTICUT 
8GW62 ItIGw4-2 lacws 18GW4S 1 EGW4.s-II 
PH2-2 

O6126t94 
BMW4 

Shallow 

Unfiltered 

PH2-2 

06/28/94 

8MW4 
Shallow 

Filtered 

I 

PH2-1 PH2-1 PH2-1 

01111194 I OlHl194 OlHl/94 

BMW4 BMW4 8MW4 

I 
Shallow Shallow Shallow 

Unfiltered Filtered Filtered 

8GW4S-D 

PH2-1 

0111 Ii94 

BMW4 

Shallow 

Unfiltered 

l,l,l-TRICHLOROETHANE 5U 10 u 10 u 10 u 
1,ZDICHLOROETHENE (TOTAL) ’ 3J 3J 10 u 10 u 
c) CBI ITA.trl.lr an II .,T II If-3 II _- 

I 4ME1 

L-P” I nl”“IYc 

2-HEXANONE 

upTHYL-2-PENTANONE 

ACETONE 

BENZENE 
BROMODICHLOF 

I” ” I” ” 1” ” 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 

12 u 11 u 10 u 10 u 

1 J 10 u 1 J 10 UJ 
SU k IOMETHANE 10 u 10 u IOU 

CARBON DISULFIDE 5U 10 u 10 u 10 u 

CHLOROFORM 5u 10 u 10 u 10 u 

ETHYLBENZENE 2J 10 u 8J 8J 

TETRACHLOROETHENE 5u 10 u 10 u 10 u 

TOLUENE 1 J 10 u 10 u 10 u 

TRICHLOROETHENE 5u 10 u 10 u 10 u 

VINYL CHLORIDE 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 15 10 u 21 #.i=GT..a. m-.. CI . ..^_. 20 
DEMIVULA I ILLS (UWLj 

2,QDIMETHYLPHENOL 

2-METHYLNAPHTHALENE 
2-METHYLPHENOL 

6J 10 u 5J 10 UJ 

10 u 10 u 1 J 10 UJ 
3J 10 11 ‘0 u in II 1 QBf%MOPHENYL .- - . . ..a Y 

PHENYL ETHER 10 u 10 u 10 u 10 u 

QMETHYLPHENOL 12 10 u 10 u 10 u 

ACENAPHTHENE 10 u 10 u 10 u 10 u 

ACENAPHTHYLENE 10 u 10 u 10 u 10 u 

ANTHRACENE 10 u 10 u 10 u 10 u 

BENZO(A)ANTHRACENE 10 u 10 u 10 u 10 u 

BENZO(A)PYRENE 10 u 10 u 10 u 10 u 

BENZO(B)FLUORANTHENE 10 u 10 u 10 u 10 u 

2 BENZO(G,H,I)PERYLENE 10 u 10 u 10 u 10 u 

0 BENZO(K)FLUORANTHENE 10 u 10 u 10 u 10 u 

ii BENZOIC ACID 3J 5OU 5OU 5OU 



TABLE 13-7 
SUMMARY OF POSITIVE GROUNDWATER ANi ,LYTlCAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON CONNECTICUT 

aGw4.s 

PH2-1 

01111194 

6tmM4 
Shallow 

Unfiltered 

liGW4S 

PH2-1 

OlH l/94 

aMw4 

shalhJw 

Filtered 

18GW4S-D 

PH2-1 
0111 II94 

BMW4 

Shallow 

Filtered 

8GW4S-D 

PH2-1 

0111 II94 

BMW4 

Shallow 

unfiltered 



TABLE 13-7 

x 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL: NSB-NLON. GROTON, CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE D.ATE: 
LOCATION: 
SCREEN DEPTH: 

FILTERING: 

1218%-6MW4s 

~ PHl 
12,18!9c! 
BMW4 

Shallcw 

Unfiltered 

8Gw4-2 BGw4-2 

PH2-2 PH2-2 
06!23!94 06/28/94 
BMW4 8MW4 
Shallow Shallow 
Unfiltered Filtered 

aGw4s 

PH2-1 

Olilli94 

BMW4 
Shallow 

Unfiltered 

8GW4S 

PH2-1 

01:11/94 
BMW4 

Shallow 
Filtered 

8GW4SD 

PH2-1 

iililii94 

6MW4 
Shalbw 

Filtered 

8GW4S-O 

PH2-1 
01111194 

mw4 
Shalhnv 
Unfiltered 

lNORGANlCS(UG/L) 

MANGANESE 130 299J 303 72.4 66.6 70.9 72.8 

MERCURY I 0.2 u 0.2 UJ 0.2 UJ 0.28 J 0.22 J 0.22 J 0.27 J 

NICKEL 7.0 u 13.2 14.1 u 10.0 u 10.0 u 10.0 u 10.0 u 

POTASSIUM 31600 26800 25700 28100 27400 28700 28000 

SELENIUM 1.0 u 3.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 

SILVER 7.0 u 20 u 2.1 u 2.0 u 2.0 u 2.0 u 2.0 u 

SODIUM 319000 241ooO 228Om 293000 286000 

THALLIUM 20 u 20 UJ 2.0 UJ 10.0 u 10.0 u 10.0 UJ 10.0 UJ 

VANADIUM 20.0 u 30 u 3.0 u 5.0 u 5.0 u 5.0 u 5.0 u 

ZINC 176 J 61.2 J 9.2 u 5.6 2.0 u 2.0 u 5.8 
E; 

4 

RADIONUCLIDES (PCVL) 

GAMMA SPEC (K40) ND ND ND 

GROSS ALPHA 8.6 +I- 9.10 21 +I- 9.00 7 +I- 6.00 UJ 5 +I-6.00 UJ 

GROSS BETA 21.7 *I- 14.00 42 +I- 10.00 32 +I- 8.00 28 +I- tmo , 
MISCELLANEOUS PARAMETERS (MO/L) 

HARDNESS as CaC03 (MGIL) I I 336 I I I I I I . 

._ 
* 
..,. 
.i. 



TABLE 13-7 

5, 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

8 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

s 
SAMPLE NUMBER: aGw!is m5s aGw5s-o 
INVESTIGATION: PH2-1 PH2-1 PH2-1 
SAMPLE DATE: 02f22l94 02i22i94 02l22B4 
LOCATION: BMWSS 6MWSS BMW5S 
SCREEN DEPTH: Shallow Shallow Shallow 
FILTERING: Unfiltered Fillered Filtered 

VOLATILES (UG/L) 

eGw!iS-2 

PH2-2 

06l26194 

8MW5S 
Shallow 
Unfiltered 

1 llGW5.5-D 

l,l,l-TRICHLOROETHANE I 10 u I I I 10 u 10 u 

1,2-DICHLOROETHENE (TOTAL) ‘. I- ion U 
I 

I 10 u 10 u 10 u 
1 .- ! 1 I 

2.BUTANONE I 10 u I I I 10 u I 10 u 10 u 

P-HEXANONE 
I 

4-ME7 =HYL-2.PENTANONE 

BROMODICHLOROMETHA 
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TABLE 13-7 

z 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 8GW5S aGw5s ffiW!iS-D 8GwfJS-2 8GW5S-D 
INVESTIGATION: PH2-1 PH2-1 PH2-1 PH2-2 PH2-1 
SAMPLE DATE: oz22l94 02KXJ4 02l22194 O6128t94 02l22l94 
LOCATION: 8MW5S 8MW5S 8MW5S 8MW5S 8MW5S 
SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow 
FILTERING: Unfiltered Filtered Filtered Unfiltered Unfiltered 

8Gw%i-2 6GW60 

PH2-2 PH2-1 
06l28194 !I!2~22&4 
BMWSS 8MW6D 
Shallow Deep 
Filtered Unfiltered 

SEMlVOLATlLES (UGR) 
I 

BIS(2-ETHYLHEXYLIPHTHALATE I 17 J I I I 10 u 
I I I 

BUTYL BENZYL PHTHALATE 0.7 J 10 u 

CALCIUM - 141ooo 82400 149ooo 228000 

CHROMIUM 3.0 UJ 3.0 u 3.0 u 3.0 u 3.0 UJ 3.0 u 3.1 J 

COBALT 4.0 u 4.0 u 4.0 u 1.0 u 4.0 u 1.0 u 6.7 J 

COPPER 5.5 J 3.1 J 3.5 J 3.0 u 4.7 R 3.0 u 

? 

27.9 J 

0 IRON 235 94.6 106 241 235 M7 3940 

iii LEAD 1.0 UJ 1.0 UJ 1.0 UJ 10.0 u . 1.0 UJ 10.0 u 50.0 UJ 

MAGNESIUM 274ooo 30100 272000 765000 

n 



TABLE 13-7 

FILTERING: 

INDRGANICS (UG/L) 

MANGANESE 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESI ILTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICU 
SAMPLE NUMBER: aGw5s aGw5s I8Gws2 l8GW6D 
INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-1 
SAMPLE DATE: 02/22/94 02/22/94 06t20l94 02l22/94 
LOCATION: 6MWSS BMWSS 6MW5S 6MW6D 
SCREEN DEPTH: Shallow Shallow Shallow D-P 

Unfinered Filtered 

; 

Filtered Unfiltered 

! 187 1 184 1 193 ! 105 J ! 187 ! 113 ! 3250 I 
MERCURY 0.2 u 0.2 u 0.2 u 0.2 UJ 0.2 u 0.2 UJ 0.2 u 

NICKEL 10.0 u 10.0 u 10.0 u 3.0 u 10.0 u 3.0 u 15.3 J 

POTASSIUM 121000 121000 122000 193000 118000 203ooo 436000 

1 SELENIUM I 10.0 UJ I 1.0 UJ I 1.0 UJ I 30.0 UJ I 10.0 UJ I 30.0 UJ I 10.0 UJ I 
SILVER 2.0 UJ 2.0 UJ 2.0 UJ 2.0 u 2.0 UJ 2.0 u 2.0 UJ 

SODIUM 269ooo4l 257000 263ooo 4770000 2720000 505oooO 78OOOoO 

THALLIUM 1.0 UJ 1.0 UJ 1.0 UJ 20.0 UJ 10 UJ 2.0 UJ 10.0 UJ 

VANADIUM 5.9 R 5.0 u 6.1 J 3.0 u 6.6 R 3.0 u 7.9 R 

ZINC 20 u 2.0 u 2.0 u 17.6 J I 2.0 u 6.7 U 2.0 u 
MISCELLANkOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 (MGIL) I 1600 I I I 3080 I 1560 I I 5200 I 

I 

c II 



TABLE 13-7 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: BGWGD 8GW6D-2 ffiw6D-2 

INVESTIGATION: PH2-1 PH2-2 PH2-2 

SAMPLE DATE: 02l22ml 06/28/94 06l20l94 
LOCATION: 6Mw6D BMWGD BMWGD 
SCREEN DEPTH: Deep Deep Deep 
FILTERING: Filtered Unfiltered Filtered 

VOLATILES (UGR) 

8Gw6s 8Gw6.s 
PH2-1 PH2-1 

02l22t94 Oz22l94 

6MW6S 8MW6S 

Shallow Shallow 

Unfiltered Filtered 

flGw6S-2 

PH2-2 
O6/26/94 
8MW6S 
Shallow 
Unfiltered 

ffiws2 

PH2-2 
@6,26!94 
8MW6S 
Shallow 
Filtered 

1 ,I ,I-TRICHLOROETHANE 10 u 10 u IJ 

1,2-DICHLOROETHENE (TOTAL) :. 10 u 10 u 10 u 

ZBUTANONE 5J 10 u 10 u 

2-HEXANONE 10 u IO u 10 u 

QMETHYL-2-PENTANONE 11 10 u 10 u 

ACETONE 22 u 18 U 10 u 

BENZENE 10 u 10 u 10 u 

BROMODICHLOROMETHANE 10 u 10 u 10 u 

CARBON DISULFIDE 10 u 10 u 10 u 

CHLOROFORM lb u 10 u 10 u 

ETHYLBENZENE 1 J 10 u 10 u 

TETRACHLOROETHENE 10 u 2J 10 u 

TOLUENE 10 u 10 u 10 u 

TRICHLOROETHENE 10 u 10 u 10 u 

VINYL CHLORIDE 10 u 10 u 10 u 

XYLENES,TAL 6J 10 u 10 u 
SEMIVOLATILES /UG/L) . . 

ACENAPHTHYLENE 10 u 0.7 J 10 u 

ANTHRACENE 10 u 1 J 10 u 

BENZO(A)ANTHRACENE 10 u 0.6 J 10 u 

BENZO(A)PYRENE 10 u 0.6 J 10 u 

BENZO(B)FLUORANTHENE 1 J 10 u 10 u 

BENZO(G,H,I)PERYLENE 2 10 u 10 u 10 u 

0 BENZO(K)FLUORANTHENE 2J 0.6 J 10 u 

ii 
BENZOIC ACID 21 J IJ 5OU 



TABLE 13-7 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESl 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICU 
SAMPLE NUMBER: KiW60 bGW6D-2 

INVESTIGATION: PH2-1 PH2-2 
SAMPLE DATE: 02lW94 06/28&l 
LOCATION: 8MW6D 8MW6D 
SCREEN DEPTH: D=P DeeP 
FILTERING: Filtered Unfiltered 

~ PH2-1 

02/22&l 

8MW6S 
Shallow 

Filtered 

aGwij.s-2 8Gw6.s2 

PH2-2 PH2-2 

06/28/94 06128l94 

8MW6S 8MN6S 
Shallow Shallow 

Unfiltered Filtered 
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TABLE 13-7 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

;7 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

SCREEN DEPTH: 

FILTERING: 
c 

INORGANICS (UGIL) 

0GW6D 

PH2-1 

02zml 

8Mw6D 

D-P 
Fittered 

0GW6D-2 

PHZ-2 

O6!28!94 

8Mw6D 

Deep 
Unfiltered 

8Gww2 

PH2-2 

!?6,!2!%4 

8Mw6D 

D-P 
Filtered 

8GW6S 8Gw6s 

PH2-1 PH2-1 

022334 02m!34 
8MW6S 8W6S 

Shallow Shallow 

Unfiltered Filtered 

8Gw6.s2 

PH2-2 

06l28l94 

8Mw6S 

Shallow 

Unfiltered 

ffiwts-2 

PH2-2 
,Te,..n,,. I 
VOILO,W 

8Mw6S 

Shallow 

Filtered 

MANGANESE ! 3380 ! 125 J ! 2.2 u I 298 ! 287 1 417J I 116 
ME 

I 
- iRCURY , 0.2 u 0.2 UJ 0.2 UJ 0.2 u 0.2 u I 0.2 UJ 0.2 UJ 

NICKEL 
I 

10.1 J 5.0 J 
I 

9.5 u 10.0 u 

POTASSIUM 40100 23600 24400 

SELENIUM 10.0 UJ 300 UJ 3i-l 11.1 1 .o 

THALLIUM 1.0 UJ 2.0 UJ 2.0 UJ 1.0 UJ 1.7 UJ 2.0 UJ 2.0 UJ 

VANADIUM 5.0 u 3.0 u 3.0 u 5.0 u 5.0 u 3.0 u 5.6 U 

ZINC 20 u 123 J 2.0 UJ 31.8 2.0 u 42.8 J 2.6 U 

G 
MISCELLANEOUS PARAMETERS (MGIL) 

3 HARDNESS as CaC03 (MGIL) I I 1000 I I 224 I I 344 I 1 



TABLE 13-7 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESl LTS 

x . GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICU . 

8 SAMPLE NUMBER: 0Gw7s 0GW7s BGWlS-2 0GW7S-D-2 8GW7S-2 8GW7S-D-2 8Gw8D 

s INVESTIGATION: PHZ-1 PHZ-1 PH2-2 PH2-2 PH2-2 PH2-2 PH2-1 
SAMPLE DATE: 02lW94 02/22&l 06/28/94 06128194 06/28/94 06/28/94 02lw94 
LOCATION: 8MW?S 8MW7S 8MW7S 8MW7S 8MW7S 8MW7S 8MW8D 
SCREEN DEPTH: Shallow Shallow Shallow Shallow Shalklw Shallow D-P 
FILTERING: Unfittered Filtered Unfiltered Unfiltered Filtered Filtered Unfiltered 

VOLATILES (UGA) 

l,l,l-TRICHLOROETHANE 10 u 10 u 10 u 250 u 

1 ,ZDICHLOROETHENE (TOTAL) ‘. 10 u 10 u 10 u 250 u 

2-BUTANONE 10 u 10 u 10 u 250 u 

2-HEXANONE 10 u 10 u 10 u 250 u 

QMETHYL-2-PENTANONE 10 u 10 u 10 u 250 u 

ACETONE 11 u 10 u 10 u 220 J 

BENZENE 10 u 10 u 10 u 250 u 

BROMODICHLOROMETHANE 10 u 10 u 10 u 250 u 

CARBON DISULFIDE 35 10 u 25 250 u 

CHLOROFORM 10 u 10 u 10 u 250 u 

F ETHYLBENZENE 10 J 10 u 10 u 250 u 

8 TETRACHLOROETHENE 2J 10 u 10 u 3700 

TOLUENE 10 u 10 u 10 u 250 u 

TRICHLOROETHENE 10 u 10 u 10 u 250 u 

VINYL CHLORIDE 10 u 10 u 10 u 250 ‘u 

XYLENES, TOTAL 10 10 u 10 u !58J 

SEMIVOLATILES (UG/L) 



TABLE 13-7 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON. CONNECTICUT x 

T Cl SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 
FILTERING: 

SEMVOLATILES (UGiL) 

BGw7S 8GW7S 

PH2-1 PH2-1 

02l22i94 02122194 
8Mw7.s 8M’bJ?S 

Shallow ShdOW 

Unfiltered Filtered 

0Gw7s-2 

PH2-2 

08l28l94 

8MW7S 
Shallow 
Untiltered 

8GW7S-D-2 

PH2-2 

06/28/94 

8MbV7S 
Shallow 

Unfiltered 

8GW7S-2 

PH2-2 

O6ml94 
8MW7S 

Shallow 
Filtered 

BlS(2-ETHYLHEXYL)PHTHALAfE 1 J 21 10 u 17 

BUTYL BENZYL PHTHAIATE ‘. 10 u 0.6 J 10 u 10 u 

CARBAZOLE 2J 10 u 4J 10 u 

CHRYSENE 10 u 10 u 10 u 10 u 

DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 

DI-N-OCTYL PHTHAIATE 10 u 10 u 10 u 10 u 

DlBENZO(A,H)ANTHRACENE 10 u 10 u 10 u 10 u 

DIBENZOFURAN 08 J 1 J 1 J 10 u 

FLUORANTHENE 2J 08 J 0.8 J 10 u 

FLUORENE 25 2J 2J 10 u 

? INDENO(l,2,3CD)PYRENE 10 u 10 u 10 u 10 u 

23 N-NITROSODIPHENYIAMINE 10 u 10 u 10 u 10 u 

NAPHTHALENE SJ 4J 4J 10 u 

PHENANTHRENE 2J 2J 2J 10 u 

PHENOL 10 u 10 u 10 u 0.8 J 

PYRENE 1 J 10 u 0.5 J 10 u 
INORGANICS (UG/L) 



TABLE 13-7 

g 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL: NSB-NLON. GROTON. CONNECTICUT 

$ I r 

FILTERING: 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

SCREEN DEPTH: 

Unfittered 

eGW7s 

PHZ-1 

02f22l94 
8MW7S 

SllllllOW 

8GW7S 

PH2-1 

02/22/94 
BMW7S 

Shallow 

ffiW7S-2 

PH2-2 

06/28/94 

BWS 
Shallow 

Filtered Unfiltered 

8GW7SD-2 

PH2-2 

o6ml94 

8MW7S 
shalbw 

Unfiltered 

8GW7S2 

PH2-2 

06l28&4 

8MVV7S 
Shallow 

Filtered 

&W7s-o-2 

PH2-2 

06mY94 

8MW7S 

Shallow 

Filtered 

l3Gw8D 

PH2-1 

02l22l94 

BMWBD 

D-P 
Unfiltered 
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TABLE 13-7 

x 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESl 

z 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICU 

s” SAMPLE NUMBER: BGWBD BGWBD-2 

s INVESTIGATION: PH2-1 PH2-2 
. - -.-- 

SAib!PLt UA I t: 02iZB4 0628l~4 

LOCATION: BMWBD 8hkW8D 

SCREEN DEPTH: Deep Deep 
FILTERING: Filtered Unfiltered 

LTS 

BGWEiD-2 &W@S 

PH2-2 PH2-1 

iEi2iYsi 02miB4 

BMWBD 8MW8S 

Deep Shallow 

Filtered Unfiltered 

0GWBs 

PH2-1 

02i22iS4 
BMWBS 

Shallow 

Filtered 



TABLE 13-7 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 8GWBD tXW8D-2 ffiwao-2 
INVESTIGATION: PH2-1 PH2-2 PH2-2 
SAMPLE DATE: 06l2w94 06/28/94 
LOCATION: 8MW8D 8MvwD 8Mw6D 
SCREEN DEPTH: D=P Deep Deep 
FILTERING: Filtered Unfiltered Filtered 

SEMNDLATILES (W&L) 

flGwBs 8Gw8s 

PH2-1 PH2-1 

02ml94 02l22l94 

8MW8S 6MWBS 

Shallow Shallow 

Unfiltered Filtered 

COBALT 4.0 u 12.5 1.0 u 4.0 u 4.0 UJ 1.0 u 1.0 u 

COPPER 4.2 30.9 3.0 u 20.1 6.6 J 6.8 3.0 u 

IRON 99.5 J 19300 17.0 u 7090 50.0 UJ 1120 3810 

LEAD 1.7 u 19.5 1.0 UJ 2.1 u 1.0 UJ 1.1 1.0 UJ 

MAGNESIUM 7320 11800 5010 IOSOO 7210 J 7530 65600 

c 
i 

II 
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TABLE 3.3-7 

SUMMARY OF POSlTlVE GROUNDWATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON. 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 
FILTERING: 

8GWBD &WE02 

PH2-1 PH2-2 

02l2Z94 06/28/94 

8MW8D 8MW8D 

DeeP hP 
Fittered Unfiltered 

CONNECTICUT 

“‘!, 
1 

8GW8D-2 l8Gw8s 

PH2-2 

06l28l94 

8MW8D 

D=P 
Filtered 

PH2-1 

ozw94 

8MW8S 
Shallow 

Unfiltered 

@SW& 

PH2-1 

02t22/94 
8MW8S 

Shallow 
Filtered 

&weS-2 

PH2-2 

06mi94 
8MW8S 
Shallow 

Unfiltered 

&w&s-2 

PH2-2 

06l28l94 
8MW8S 
Shallow 

Filtered 

THALLIUM I 1.1 u I 20.0 UJ 2.0 UJ I 1.0 u I 1.0 UJ I 2.0 u I 2.0 UJ I 
VANADIUM I 5.0 u I 463 J I 3.0 u I 15.9 I 5.0 UJ I 3.9 I 1.0 u 

ZINC 564 101 J 17.5 37.6 6.1 J 13.9 1.8 

G 
MISCELLANEOUS PARAMETERS (MGIL) 

s 
1 HARDNESS as CaC03 (MGR) I I 100 I I 172 I I 148 I I 

0 



TABLE 13-8 
SUMMARY OF PHASE I GROUNDWATER ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 1 

Revision 1 
March 1997 

Analyte 
Shallow Wells (1) 

Frequency Concentration Location of 
of Range Maximum 

I Detection 1 Detection 
VOLATILE ORGANICS 
1,2-Dichloroethene (total j _ 414 1-12 8GW3S 
4-Methyl-2-pentanone l/4 200 8GW3S 
Acetone l/4 700 8GW3S 

1 Benzene 
1 Ethvlbenzene 

1 I 
I ii I l-2 I 8GW2S I I I 
I 414 I 2-120 I 8GW3S I 

Toluene 
Vinyl chloride 
Xylenes, total 
SEMlVOlATlLE ORGANICS 
2,4-Dimethylphenol I 
2-Methvlnaphthalene 

314 1450 8GW3S 
l/4 5 8GW2S 
414 12-610 8GW3S 

414 I 2-310 1 8GW3S 
2l4 1 l-12 1 8GW3S 

2-Methylphenol 314 3-140 8GW3S 
4-Methylphenol 314 12-500 8GW2S 
Acenaphthene 2l4 7-11 8GW2S 
Benzoic acid l/4 3 8GW4S 
Dibenzofuran 
Fluoranthene 
Fluorene 

us 4 8GW3S 
l/4 4 8GW2S 
2i4 7-8 8GW2S 

INORGANICS 
IAluminum I l/4 I 36.6 I 8GW2S I 
I Arsenic 

I 1 
I 2f4 I 3.7-7 I 8GW3S I 

Barium 
Cadmium 
Calcium 
Copper 
Iron 

414 119-l 220 8GW4S 
2l4 2-2.4 8GW4S 
414 47000-94900 8GWlS 
314 5-7.8 8GW3S 
414 468-5700 8GW4S 

Lead l/4 2.4 8GW2S 
Magnesium 414 31100-279000 8GWl s 
Manganese - 414 117-226 8GWx 
Potassium 414 31600-96400 8GWlS 
Selenium 114 7 8GWlS 
Silver 114 28.7 8GW2S 
Sodium 414 152000-2670000 8GWl s 
Zinc 414 7.6-17.6 8GW4S 

1 Includes samples 8MWlS, 8M2S, 8MW3S, and 8MW4S. 

D-01-95-10 13-104 CT0 129 



TABLE 13-9 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 

0 SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

Shallow Wells (1) ! Deep Wells (2) 
Unfiltered Filtered Unfiltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maxlmum of Range Maximum of Range Maxlmum of Range Maxlmum 
Detection Detection Detection Detection Detection Detection Detection Detection 

VOLATILE ORGANICS ludLI 
.I, 



Di-n-octvl ohthalate 

TABLE 13-9 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 

B 
NSB-NLON, GROTON, CONNECTICUT 

s 
PAGE 2 OF 3 

Fluorene 

Naphthalene 618 2-42 8GW3S 

Phenanthrene 518 0.7-14 8GW3S 
Phenol 318 I-13 8GW2S - 
Pvrene 518 06-11 

--” .“.L .s I”” YV.., Y , dl.8 IJJV.rtl” c 2U”“OY “IJ 
--...J 1 118 1 53.5 I I 8GW7S ------ I , 019 -.- I I I ND 013 
RGW7S 1 AIR 2.5-3.8 1 8GW6S 1 113 1 29.8 1 8GW2D 113 44.9 8GW2D 

30.55-I 100 

-.- .“.. --._.- 7,” 

818 30.8-I 095 8GW4S 818 

118 3.2 8GW7S 118 
818 84.2-l 170 8GW5S RIs2 

f/A 7 RmAl7C 

8GW4S 313 61.2-I 17 8GW8D 313 50.6-51.9 8GW8D 

1.6 8GW7.s 013 ND 013 ND 

.8-l 150 8GW5S 33 74.3-3360 8GW6D 313 58.4-3530 8GW6D 

Arsenic 

Barium 

Beryllium 
Boron 

Cadmium 

418 

Calcium 

Chromium 
Cobalt 

I 
I 

..- 
I 

ala I minn-i76nnn I 

“I” 64 I I I ~~ ~~ 
“V..,” 018 I ND 1 013 I I ND 1 013 ND 

RCWC 1 

1 1 

818 299~-1~000 8GW2S 1 313 ~40800-228000~ 8GW6D I 313 ~35100-232000~ 8GW6D 
118 

-.- -- . “- . . -“I” “VI.&” 

1 518 1 3.5221 1 8GW7S 
1 218 I A 7-35 9 I Rt3AI7C 

1 

1 
I ~~~~-~ 

71.9 8GW7S 1 313 1 3.1-9.9 I 8GW8D I O/3 I i ND 1 
I I I 

V..,” 118 10.7 I 8GW7S I 113 I 6.7 1 8GW6D I 113 7.4 8GW6D i 
3N7.c 418 3 

1 -- ..- ___” VW 

Copper 818 1.9-3850 1 8G..., 

Iron 818 235-141000 1 8GW7S 
Lead 518 3 55ifion I mms 

I --- I 

1 818 1 500-273000 IO--- -. ----, --__-- 
I 818 I 66 a-2900 I amws 

Magnesium 
Mancianese 

Mercury 418 

Nickel 118 
Potassium 818 

--.- ---_ 
0.24-3.9 

138 _-__.- , .,_ , .v.. 
11000-119500 aGW5S I A/R I 75m.174 

acw7s I ni8 I Silver 118 10.5 ---_. - , -.- 

Sodium 818 16700-2705000 8GW5S j 018 

(0 
- I I ------ .._ ._. --_.-- .CI c 

” - - - ” - * -. - m .vvv .,.500 1 8GW5S I 313 I 9950436000 1 8GW6D 313 7550468000 8Gw6D 3s 

I ~- I I ND II3 3.5 8GW6D d i5 
1 15600-765000 1 8GW’Z.S 1 33 ~3000-780000 1 8GW6D 213 50400-174000 8GW6D CD *a 

q-4 -L 

I --- I 
_ _ _ _ _ _ _ _ _ - 

I ND I 013 I I 



TABLE 43-9 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

Shallow Wells (1) Deep Wells (2) 
Unfiltered Filtered Unfiltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maxlmum of Range Maximum of Range Maxlmum of Range Maximum 
Detection Detection Detection Detection Detection Detection Detection Detection 

Thallium 118 10.2 8Gw7S 018 ND O/3 ND 013 ND 

Vanadium 2n 15.9-136 8Gw7S 218 4350.2 8Gw7S 2/z 9.7-18.6 8GW8D 013 ND 

Zinc 718 . 5.44530 8Gw7S 218 6.1-1130 8Gw7S 213 47.9-l 13 8GW8D 113 56.4 8GW8D 
MISCELLANEOUS PARAMETERS (mg/L) 

IHardness as CaC03 1 515 1 172-1590 1 8GW5S 1 - I I NA 1 313 1 140-5200 1 8GW6D 1 - I 1 NA 

1 Includes samples BMWlS, 8MW2S, 8MW3S, 8MW4S, 8MW4SD (field duplicate of 8MW4S), 8fvlVV5S, 8MW5S-D (field duplicate of 8MW5S), 8MW6S, 8MW7S, and 8MW8S. 

Duplicate sample results are averaged and counted as one sample. 

2 Includes samples 8MW2D, 8MW6D, and 8MW8D. 

3 NA - Not Analyzed. 

4 ND - Not Detected. 
2 
1. 

5 



TABLE 13-10 
SUMMARY OF ROUND 2IPHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 

g NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Shallow Wells (1) Deep Wells (2) 
Unflitered Filtered Unfiltered Filtered 

Anaiyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentratior Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Detection Detection Detection 
VOLATILE ORGANICS (ug/L) 

DCMIVULA I ILt UKliANlGS (UgIL) 

2,4-Dimethyiphenoi 1 410 1 0 S-200 [ 8GW3S 1 - NA 013 ND NA 
2-Methyinaphthalene I 4/a I 

I 

I I I-6 - I RGw3S I --- _-- I NA 113 3 8GW6D - NA 
2-MethviDhel NA Nn NA 

I I ..I. 

I I NA 
I - I NA I 

Butyi benzyi phthaiate 118 0.6 0GW7.3 - NA 013 ND NA 

Carbazoie 3/a 4-8 8GW3S - NA 013 ND NA 

Chtysene 118 2 8GW2S - NA l/3 2 8GW6D - NA 

Di-n-butyi phthaiate 118 0.5 8GW2S NA 013 ND NA 

Dibenzofuran 310 l-2 8GW2S - NA 013 ND NA 
I t ~~ ~~ I I I I 

-.- .- 
I 1 I 

Fluoranthene 1 418 1 0.8-7 1 8GW2S 1 - I I NA 1 2l3 1 5-6 1 8GW6D 1 - I I NA 

Fiuorene I 5/a I 0.8-4 1 8GW3S 1 NA I 213 I l-2 1 8GW6D I - NA 



TABLE 13-10 
SUMMARY OF ROUND Z/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL .Y 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Shallow Wells (1) Deep Wells (2) 
Unfiltered Filtered Unfiltered 

-... 
t-etered 

Anaiyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentratior Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum of Range Maximum of Range Maximum 
Detection Detection Detection Detection Detection Detection Detection Detection 

Indeno(l,2$cd)pyrene II8 0.9 8GW2S - NA 013 ND NA 

Naphthaiene 318 4-33 8GW3S - NA 013 ND NA 

Phenanthrene 418 2-4 8GW2S - NA 213 4-10 8GW6D - NA 

Phenol 118 17 8GW2S - NA 013 ND NA 

Pyrene 2l8 0.5-4 8GW2S - NA 213 3-4 8GW6D - NA 
INORGANICS (uglL) 

Hardness as CaC03 1 818 1 148-3080 1 8GW5S 1 - I I NA 1 313 1 loo-1860 1 8GW2D 1 - I I NA I 
1 includes samples 8GWlS-2, 8GSlS-D-2 (field duplicate of 8GWlS-2). 8GW2S-2, 8GW3S-2, 8GW4S-2, 8GW5S-2, 8GW6S-2, 8GW7S-2 (field duplicate of 8GW7S-2) , 8GW7S-D-2, and 3 

8GW8S-2. Duplicate sample results are averaged and counted as one sample. gP 

a 
2 includes samples 8GW2P2, 8GW6D-2, and 8GW8D-2. 

3 NA - Not Analyzed. 

g 4 ND - Not Detected. 



TABLE 13-11 
SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS 

g GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

G 
SAMPLE NUMBER: 121cmasw1 8SW2 8SW3 8SW4 8Sw4 BSWCD 

5s LOCATION: 8SWl 8SW2 BSWJ 8SW4 8SW4 8SW4 
SAMPLE DATE: 12/10190 12l1!ilQ3 12/1!393 12107l93 12lo7t93 12/07/93 
INVESTIGATION: PHI PH2-1 PH2-1 PHZ-1 PH2-1 PH2-1 
FILTERING: Unfiltered Unfiltered Unfiltered Unfiltered Filtered Filtered 

VOLATILES (UGR) 

8SW6D 

8SW4 

12/07/93 

PH2-1 

Unfiltered 

TOLUENE I 5u I 10 u I 10 u I 10 u I I I 25 

TRICHLOROETHENE 5u 3J 10 u 10 u 10 u 
SEMNOLATILES (UGIL) 

I 

6iS(2-ETHYLHEXYL)PHTHAiATE ’ 1 10 u I 10 u I 10 u I 1 J I I I 5J 

SUTYL BENZYL PHTHALATE 10 u 10 u 10 u 10 u 1 J _ I 
PESTlCiDESlPCBs (UG/L) 

1 

OIL & GREASE I I 0.5 u I 0.5 u I 1.3 I I I 0.5 u 
MISCELLANEOUS PARAMETERS (MGIL) 

%I 
CHEMICAL OXYGEN DEMAND 638 688 121 57.1 CD 

HARDNESS as CaC03 3880 3360 
04 

1120 1120 3 9 9: TOTAL ORGANIC CARBON 2.1 ZU 4.4 4.7 

0 

iii TOTAL TOTAL SUSPENDED PHOSPHORUS SOLIDS 
0.1 0.1 0.1 u 0.1 u gs 

5 4 4 -lA 

c 
) 

I I, (, 



TABLE 13-11 
SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 8SW5 8SW6 

LOCATION: 8SW5 8SW6 

SAMPLE DATE: 12/14/93 12ll4193 II 

INVESTIGATION: PHZ-1 PH2-1 

FILTERING: Untiitered Unfiltered 

VOLATILES (UGI1) 

jl_ II I 
TOLUENE I 10 u I 10 u I I I I I 
TRICHLOROETHENE 10 u 10 u I 
SEMiVOLATlLES (UGIL) 

6lS(2-ETHYLHEXYL)PHTHALATE : 1 10 u I 10 u I I I I I 
BUTYL BENZYL PHTHALATE I 10 u 10 u 
PESTiCiDES/PCBs (UGIL) 

L HEPTACHLOR I 0.05 J I 005 u I I I I I I 
INORGANICS (UGIL) 

ALUMINUM 136 82 1 

BORON 2OXIJ 2150 J 

CALCIUM 167000 172om 

COPPER 87 R 61 R 

? IRON 204 141 

2 LEAD 10 UJ 1.0 UJ 
A MAGNESIUM 515ma 539ooo 

MANGANESE n.3 21.1 

NICKEL 13.7 J 126 J 

POTASSIUM 192coo 

SELENIUM 2.0 UJ 2.4 U 

SODIUM 517owO 526oooo 

VANADIUM 9.6 U 7.4 u 

ZINC 3.0 u 3.0 u 
TOTAL PETROLEUM HYDROCARBONS (UGIL) 

OIL 8 GREASE I 0.6 U I 0.5 u I I I I I I 
MISCELLANEOUS PARAMETERS (MGIL) 

CHEMICAL OXYGEN DEMAND 721 754 

HARDNESS as CaC03 2350 4080 

TOTAL ORGANIC CARBON 2.3 2.3 3 

TOTAL PHOSPHORUS 0.1 u 0.1 u g% 

TOTAL SUSPENDED SOLIDS 1 u 1 u c)C 

? 

= @: 

0 

is 

25 
-l* 



TABLE 13-12 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Phase I(1) Phase II - Round 1 (2) 
Unfiltered Filtered 

Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum 

Detection Detection Detection Detection 

Analyte Frequency Concentration Location of 
of Range Maximum 

Detection Detection 
VOLATILE ORGANICS (uglL) 
Toluene I* 011 I 1 ND (3) II5 I 2 1 8SW4 1 NA 

I I I I I I I 
Trichloroethene O/l I ND 115 I 3 1 8SW2 1 I I NA 

SEMIVOLATILE ORGANICS (ug/L) 
E&(2-Ethylhexyl)phthalate I 011 I I ND 115 I 3 1 8SW4 1 I I NA 
Butyl benzyl phthalate 011 ND l/5 1 i 8SW4 i - NA 

PESTlClDESlPCBs (ug/L) 
Heptachlor I 011 I I ND I l/5 I 0.05 1 8SW5 1 I I NA I 
INORGANICS (ug/L) 

MISCELLANEOUS PARAMETERS 
Chemical oxygen demand (mg/L) 
Hardness as CaC03 (mgll) 
Total phosphorus (mg/L) 
Oil 8 grease (ug/L) 

- NA 515 89.05-754 8SW6 NA s 
NA 515 1120-4080 8SW6 NA P,= 

NA 215 0.1 8SW3 NA al 

NA II5 -0.775 8SW4 - NA z g 

‘! 
I 1 II c 

“\ rl 
\ 

II 



‘3 
‘h 
) 

TABLE 13-12 
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Phase I(1) Phase II - Round 1 (2) 
Unfiltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Detection 
Total organic carbon (mg/L) - NA 4l5 2.1-4.55 8SW4 NA 
Total suspended solids (mg/L) ’ - NA 214 4-5 8SW2 NA 

1 Includes sample 8SWl. 
2 Includes samples 8SW2, 8SW3, 8SW4, 8SW4-D (field duplicate of 8SW4), 8SW5, and 8SW6. Duplicate samples were averaged and counted as one sample. 

3 ND - Not Detected. 

4 NA - Not Analyzed. 



TABLE 13-13 

z 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 
SAMPLE TYPE: 

-- 
VOIATILES (LJGIKG) 

am2 tXD3 

8SD2 8SD3 
12ll5l93 12/1!393 
PH2-1 PH2-1 
GRAB GRAB 

l3SD4 

8SD4 

1 m7l93 
PH2-1 

GRAB 

8sDbD 

8SD4 

12/07/93 

PH2-1 
GRAB 

&SD5 

8SD5 

120 493 

PH2-1 
GRAB 

8sD6 

8SD6 

12ll4t93 
PH2-1 

GRAB 

EC-8SD3-02 

EC-8SD3 

o5lom 

ECO-2 
GRAB 

f 
2 
P 

P-BUTANONE 120 82 U 50 UJ 43U 33U 17 u 43 UR 

ACETONE 570 740 280 u 180 u 110 17 u 150 J 
CARBON DISULFIDE 

\ 
29U 77 60 UJ 43U 33 u 17 u 43 UR 

CHLOROMETHANE 29U 62 U 49 J 13 J 33 u 17 u 43 UR 
?NE CHLORIDE 37 71 63lJ 43U 33 u 16 U 51 UR METHYLt I 

TETRACHLOROETHEP 
I 

JE:- I 7J I 62 U I 50 UJ I 43U I 33 UJ I 4J I I 43 IJR .- -.. I SEMNOIATILES (lJG/KG) I 

2-METHYLNAPHTHALENE 57 J j 2100 u ! 3300 u ! 29OOU I 1100 u I 5500U 1 14OOUR 
ACENAPHTHENE 130 J I 2100 u I 33oou I 29oou I 1locJ u I I 5500 u I 1. I -400 UR 
ACENAPHTHYLENE 82 J I 2100 u I 290J ! 220J ! 1100 u 
ANTHRACENE 970 u 340J 

! 5500 u 1 14OOUR 

330 J 2900U 98 J 5500 u 140 J 

BENZO(A)ANTHRACENE 3ow 14OOJ 15OOJ 12OOJ 510 J 5500 u 720 J 

BENZO(A)PYRENE 4ooo 2000 J 1700 J 14OOJ 720 J 55mu 12OOJ 
--..--.-.-. --. - 

3300 u 680J 580J 27000 U 7450 u 

!YLHEXYL)PHTHALATE 1 970 u I 2moLJ I 13OOJ 12OOJ 570 u 280 u 1400 UR 

)U 29OOU 1100 UJ 5500 u !34J 

DU 2900 u 1100 UJ 5500 u 88 J 

1 DI-N-OCTYL PHTHALATE I 970 u I 410 J I 3300 u 2900U 1100 UJ 5500 u 1400 UR 

J 29ooU 350 J 5xNl u 390 .I DlBENZO(A,H)ANTHRACENE 350 J 2100 u 560 I I ---- - I --- - 

DIBENZOFURAN 140 J 2100 u 3300 u FLUORANTHENE 7ooo 4200 ! 2900U ! 1100 u ! 5500 u 1 14OOUR 1 2700 
J 2600J 730 J 5500 u 16OOJ 

FLUORENE 270 J im J 3300 u 29OOU 1100 u 55oU 1400 UR 

1400 , INDENO(l,2,3XD)PYRENE 12WJ 1100 J 890 J 56OJ 5500 u 790 J 

NAPHTHALENE 74 J 2100 u 33ooU 2900U 1100 u 5500 u 1400 UR 

PHENANTHRENE 3300 12OOJ 1OOOJ 1100 J 2605 5500 u 63QJ 

PYRENE 8cm 3800 3100 J 3mJ 13OOJ 370 J 16OOJ 
nCCI.a.B.rl -A- - a. *1-s-. 

I 140 I 110 J I 160 u I 140 u I 200J I 55 u I 54J I 



TABLE 13-13 

SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

am2 

8SD2 

12ll!il93 

PH2-1 

GRAB SAMPLE TYPE: 

PESTiClDESlPCBs (UG/KG) I 

BSD3 0SD4 

8SD3 8SD4 
12/l 5l93 12mi93 

PHZ-1 PH2-1 
GRAB GRAB 

BSDCD 

8SD4 
12/07/93 

PH2-1 

GRAB 

8SD5 

8SD5 
12/14/93 

PH2-1 

GRAB 

6sIx 

8SD6 
12ll4i93 

PH2-1 

GRAB 

I 

EC-3SD3-02 

I 

EC-t?SOJ 
05lO2l95 

ECO-2 

GRAB 
I 

ou I 160 u I 140 u I 35 J I !=A II I 140 UR I 4,+-DDE 16 J 21 I -- - 1 VW - 

4,4’-DDT 63 J 6OJ 160 u 140 u ALPHA-CHLORDANE 25 J 36 J -- - ! 435 ! 55 u 51 J 

a5 u 74 u 21 J 28 U 74 UR 
~~~ J 14aou 1100 u 550 u 627 J 

750 J 1OOOJ 540 J 
550 u 1400 UR I 

AROCLOR-1254 970 u 2100 u 16001 
AROCLOR-1260 730 J 9005 

DIELDRIN 19 J 24 J 160 u I 140 u I 110 u I 55 u 140 UR 
ENDOSULFAN II 97 u 

I 
210 u llw II 

.-- - 
IM II 
.- ” 

1c I 
1.4 ” 

cc II 
JJ ” l&l IID 

1- “I\ 

ENDRIN 9.4 J 210 u 
160 u 140 u 110 u 55 u 

-L 
140 UR 

ENDRIN ALDEHYDE 24 J 27 J 
160 u 140 u 64J 

55 u 140 UR 
GAMMA-CHLORDANE 16 J 

I 

HEPTACHLOR 5OU 85 u I 74 u 8.3 J I 26 u 
INORGANICS (MGIKG) 

I I 74 UR 

ALUMINUM 21m ! 11900 ! 85X I 5690 9520 1970 9590 J 
ARSENIC 6.9 U I 8.1 U 247 J 2.8 J 4.5 J 1.2 J 6.1 
BARIUM 79.3 -19 7c 36.1 24.3 23.8 J 16.0 J 41 .o 

BERYLLIUM 1.6 U 1.7 u 0.61 U I 0.39 u I 0.74 u I 0.42 J 0.84 UR 

BORON 72.2 50.0 u 35.2 J 19.5 UJ 37.0 UJ 12.7 UJ 36.3 u 
CADMIUM 1.6 UJ 2.7 

‘J I 2.7 U 
I 

CALCIUM I 
1 1.2 u ! 1.5 UJ 0.51 UJ I 0.98 

4520 2% so ! 1440 1 1850 t 15400 2490J 
CHROMIUM 38.4 51 

I 

CORAI 1 Al J -- 
.2 32.0 J 18.5 J 28.6 J 9.0 J 37.1 J I 

I 5.9 J 4.8 3.3 4.2 5.1 6.0 J 
199 111 J 761 .I 74 1 ml1 143 J rl COPPER 96.3 

IRON 19900J 19600J 133 xl ! 8180 ! 146OOJ I 4640J 11 62UOJ 

LEAD 370 J 646J 366J ! 124 J 216 
1 

J 71.9J .I 402 J MAGNESIUM 27700 8840 ! ! I 

MANGANESE 508 
I -I 

5040 3040 6800 1160 5950J 

I 189 I 128 104 211 J 86.2 J 152 J 

1 MERCURY I 0.87 1.2 0.62 0.39 1.1 0.17 0.6 U I 
NICKEL 24.2 38.1 14.5 I 12.3 I 14.5 11.7 I 19.3 J 

POTASSIUM 4540J 438OJ 2920 
j 

1860 328t I 556 364OJ 

SILVER 1.6 U 3.2 U 1.2 R I 0.79 u I 1.5 u 0.58 1.7 UR 

SODIUM 18oooU 
U ! 14900 6610 10200 

T 
2540 15600 

THALLIUM 1.1 u 1.5 u I 1.8 UJ I 1.2 UJ I 

I 
0.74 u I 0.25 u I 4.3 J I 



TABLE 13-13 

SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 
SAMPLE TYPE: 

INORGANICS lMG/KGl 

8SD2 8SD3 

8SD2 8SD3 
12llYg3 12ll5t93 
PH2-1 PH2-1 
GRAB GRAB 

8SD4 

8SD4 

12/07/93 
PH2-1 
GRAB 

BSDCD 

8SD4 

12io7193 

PH2-1 
GRAB 

J3SDS 

8SD5 

12/14/93 
PH2-1 
GRAB 

6sD6 

8SD6 

12/14/93 
PH2-1 

GRAB 

EC8SD3-02 

EC-8SD3 
OWOZ95 

ECO-2 
GRAB 

-.--.-----_ -- ,... -.--, 

VANADIUM I 32.8 I 38.7 I 28.0 I 18.3 I 29.4 I 6.6 I 34.1 J 

ZINC 149 292 186 J 110 J 131 J 320 J 238 J 
INORGANICS (AVS) (MGIKG) - 

. 



TABLE 13-14 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SEDIMENT) 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: &SD3 

INVESTIGATION: ?!-!2-1 

SAMPLE DATE: 12/15/93 

LOCATION: 8SD3 

SAMPLE TYPE: GRAB 
STATUS: 

c ,.lR” ,. 

SILVER (5 O/0.36) I 0.0031 u I I I I I I 

l Federal Toxicity Charactarlstk Regulatory Level (68 FR 46049)lConnectkut Remedlation Standard Pollutant Moblllty Critcrla for GB waters. 



TABLE 13-15 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Revision 1 
March 1997 

Analyte 
Frequency (1) Concentration Location of 

of Range -Maximum 

1 I Detection 1 I Detection 
VOLATILE ORGANICS (uglkg) 
12-B&none I l/5 I 120 I 8SD2 1 \ 
Acetone 416 11 O-740 8SD3 
Carbon disulfide 115 77 8SD3 
Chloromethane l/5 49 8SD4 
Methylene chloride 215 37-71 8SD3 
Tetrachloroethene 215 4-7 8SD2 
SEMIVOLATILE ORGANICS lualkal . I .a, 

I l/5 I 57 I 8SD2 I 

,.. 
Benzo( b)fluoranthene 616 I 320-3366 8SD2 

zo(g , h, ijpervlene 516 460-870 8SD4 --.. 
Benzo(k)fluoranthene 

Benzoic acid 
Bis(2-ethvlhexvhohthalate 

Z6 1100-l 900 8SD4 
2/6 580-680 8SD4 
l/5 1300 8SD4 Carbazole ’ ” --- 316 94-220 8SD2 --- . 

Chtvsene 516 970-2700 8SD2 

-o& phthalate 
&h)anthracene 

I l/5 410 8SD3 
416 I 350-560 8SD4 

flndeno(l,2,3cd)pyrene 516 560-l 400 8SD2 ---- 

?ne 115 74 8SD2 
516 260-3300 8SD2 

Pyrene 616 I 370-8000 8SD2 
PESTlClDESlPCBs 

1 
(uglkg) 

4,4’-DDD I 416 I 54-200 I 8SD5 I 
4.4’-DDE 

14:4’-DDT 

---_ 
: x 

2l5 16-35 8SD5 
416 43-63 8SD2 
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TABLE 13-15 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Revision 1 
March 1997 

Frequency (1) 1 Concentration f-l 

Nickel 
Nickel(avs) 

Potassium 
Silver 

Sodium I Thall ium 
Vanadium 

616 11.7-38.1 8SD3 
l/l 2.5 EC-8SD3 
616 5564540 8SD2 
l/5 0.58 8SD6 
416 2540-l 5600 EC-8SD3 
116 4.3 EC-8SD3 
616 I 6.6-38.7 8SD3 
616 
l/l 

MISCELLANEOUS PARAMETERS (malka) 

131-320 8SD6 
160 EC-8SD3 

. 1 I, 
I l/l I 680 1 EC-8SD3 1 

I 616 1 1521-20000 1 8SD3 

Acid volatile sulfide 
Total organic &bon 

1 Includes samples 8SD2, 8SD3, 8SD4, 8SD4-D (field duplicate of 8SD4), 8SD5, 8 
and EC-8SD3-02. Maximum concentrations are used for evaluation of duplicate 
and are counted as one sample. 

2 avs - Acid Volatile Sulfide. 
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TABLE 13-16 

SUMMARY OF POSITIVE AIR ANALYTICAL RESULTS - EPA METHOD TO1 . 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE DATE: 



) ‘) ,’ 

TABLE 13-16 
SUMMARY OF POSITIVE AIR ANALYTICAL RESULTS - EPA METHOD TO1 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: aAs 8AS3-02 a4s4-02 
LOCATION: AS3 AS3 AS4 

SAMPLE DATE: 07tXil94 oai23m4 08l23l94 

I 

II II 

INVESTIGATION: PH2-1 PHZ-2 PH2-2 

VOLATILES (ppm) 

1 ,l ,l -TRICHLOROETHANE 

1 ,l-DICHLOROETHENE 

2-BUTANONE 

ACETONE 

METHYLENE CHLORIDE 

SlYRENE 

TOLUENE 

TRICHLOROETHENE 

I 
II 

I 
8.7 UJ 0.4 u 9.0 u 

8.7 UJ 8.4 u 9.0 U 

23.0 J 8.4 u 9.7 

160 J 71.0 J 1400J 

8.7 UJ a.4 u 9.0 u 

8.7 UJ a4 u 90 u 

0.7 UJ 8.4 u 17.0 J 

8.7 UJ 8.4 u 9.0 u 

II 



TABLE 13-17 

B SUMMARY OF POSITIVE AIR ANALYTICAL RESULTS - NIOSH METHOD . 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

BASl-03.D2 

AS1 
;b 07/l 0195 

PH2-3 

VOLATIES (ppm) 

aAs14&D3 

AS1 
07l18195 

PH2-3 

@&1-03-Tl hAS1-03-T2 

AS1 AS1 
07l10l95 07110l95 

PH2-3 PH2-3 

EASlXB-T3 

AS1 
07/18/95 

PH2-3 

&%2-03-T 1 

AS2 
07/l 8195 

PH2-3 

ACETONE -- ’ I 0.090 I 0.m u I I 0.200 I o.oEo u I I o.ol3o u I 



TABLE 13-17 

SUMMARY OF POSITIVE AIR ANALYTICAL RESULTS - NIOSH METHOD . 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

s SAMPLE NUMBER: EAS24GT2 8AS243T3 8ASBBTl 8AS30%T2 tWXW-T3 8AWBTl 
s 

hA!XO%T2 
LOCATION: AS2 AS2 AS3 AS3 AS3 AS4 AS4 
SAMPLE DATE: 07/18/95 07/l 8l95 07l18/95 07/l 0t95 0711 Em 07/l 0i95 0711 w95 
INVESTIGATION: PH2-3 PH23 PH2-3 PH2-3 PH2-3 PH2-3 PH2-3 

VOIATILES (ppm) 

1 ACETONE I 0080u I I 0.080 u I 0.060 u I I 0.080 J I 0.080 u I 



TABLE 13-17 
SUMMARY OF POSITIVE AIR ANALYTICAL RESULTS - NIOSH METHOD 
GOSS COVE LANDFILL; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 8AS4-03-T3 
LOCATION: AS4 
SAMPLE DATE: 0711 a/95 
INVESTIGATION: PH2-3 

VOLATILES @pml 

ACETONE I ‘, 1 
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TABLE13-18 

CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATlONS 
SITE 8 - GOSS COVE LANDFILL 

NSB-NLON, GROTON, CONNECTlCUT 

I Exposure Concentration”) 

Chemicals of Concern 

Acetone 

Benzene 

Surface 
Soil All Soil Groundwater Surface 

OWW (w/L) Water 
OwVW (w/L) 

NA(3) NA 0.047/0.24 NA 

NA NA 0.011 (4) NA 

4-Methylphenol I NA NA 0.042/0.211 NA NA 1 NA 

3,3-Dichlorobenzidine 

2,bDimethyiphenol 

NA 1.6/15 NA NA 

NA NA 0.039/0.28 NA 

Benzo(a)anthracene 11155 26 0.005/0.013 NA 

Benzo(b)fluoranthene 8.8/40 21 0.005/0.013 NA 

Benzo(k)fl,uoranthene 6.9133 4.3133 0.005/0.013 NA 

Benzo(a) pyrene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Indeno(l,2,3-cd)pyrene 

Bis(2-ethylhexyl)phthalate 

Carbazole 

Aldrin 
__ .* 

Dieldrin 

6.9/44 11 0.005/0.013 NA 

2.0/10 2.3 o.oo5(4' NA 

NA 

4.0/25 

NA 

NA 

NA 

NA 

3.0142 

5.1 

NA 

a.8 

0.01 l/ 
0.062 

0.020/ 
0.13 

NA 

0.006/0.013 

0.018/0.073 

0.005/0.012 

NA 

NA 

NA NA NA 

1.3p.4 NA 

0.0:(4) NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA t NA 

NA I NA 

NA 1 NA 

1.6/3.0 -1 NA 

1.7/3.3 I NA 

NA 1 NA 

1 2.1/4.0 1 NA 

1 0.56/0.91 1 NA 
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TABLE 13-18 (Continued) 
CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS 
SITE 8 - GOSS COVE LANDFILL 
NSB-NLON, GROTON, CONNECTICUT 

Chemicals of Groundwater 

Aroclors 

Antimony 

0.31/0.35 0.7415.8 NA 

NA 7.2/42.0 0.0117/0.0540 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

3.9/9.0 11.0/121 0.0060/0.0269 

NA 148/716 0.360/l .22 

0.32/0.73 0.96 0.00058/0.0014 

NA NA 1.00/2.44 

NA 1.8/20.7 0.0014/0.0046 

Chromium 

Lead 

NA 52.3/298 0.0103/0.0740 

NA 1280 0.0629/0.535 

Manganese 
I 

189/262 

Mercury 1.9/12.1 11.2 0.00024/0.0014 

Nickel NA 55.9 0.0088/0.0470 

Silver NA NA 0.0024/0.0102 

Thallium 

Vanadium 

NA NA 0.0025/0.0041 

NA 31.3 0.0107/0.0457 

Zinc 1 NA 1 2040 1 0.184/1.51 

kntrati0r-Y I 

Surface Sediment Indoor 
Water Air(‘) 
(w/L) 

(w/W Ow/m3) 
0.000029/ NA NA 

NA 1.311.6 NA 

NA NA NA 

NA 44.4/247 NA 

NA NA 

NA 0.::4J NA 

1.77/2.15 1 NA I NA I 

NA I NA I 

NA 32.7151.2 NA 

NA 345 /646 NA 

0.0284/ 2121508 NA 
0.0472 

NA NA NA 

NA NA NA 

NA NA NA 

NA I 1.2/4.3 1 NA I 

NA NA NA 

NA NA NA 

1 UCL if single concentration presented, otherwise average for CTE and maximum for RME. For 
groundwater, maximum is defined as the highest average concentration in a single well, and 
average is defined as the overall average concentration of all well-specific averages. 

2 From samples collected inside the Nautilus Museum. 
3 NA - Not applicable. Chemical is not a chemical of concern for this medium. 
4 Maximum. Average-exceeds maximum. 
5 Maximum from samples collected during 1995 investigation. Boiler room samples not used. 
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TABLE 13-19 

ESTIMATED RISKS”’ 
SITE 8 - GOSS.COVE LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 

HAUDD INDEX 

Euportur FuDTime Employ~l 

Rout0 f&J 1 CTP’ 

Older Child Trospassor 

RME I CTE 

Construction Worker I Futum Kesidsnt 

RME I CTE RME I CTE 

INCREMENTAL CADCER RISK 

1 Chemical-specific risks presented in Appendix F.12. 
2 RME - Reasonable Maximum Exposure. 
3 CTE - Central Tendency Exposure. 
4 Quantitative evaluation performed for cadmium, dioxins, and PCBs (if detected). 
5 NA - Not applicable; exposure route not evaluated for this receptor. 
6 Quantitative risks evaluated for RME only. Not considered when calculating cumulative risks as values are associated with an employee working inside Nautilus museum only. 



TABLE 13-20 

SUMMARY OF CURRENT HUMAN HEALTH RISKS AT LOCATION 8-SSOl 
GOSS COVE LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Route ‘: 

INCREMENTAL CANCER RISKS 

Adult Visitor Child Visitor 

RME CTE RME CTE 

Employee 

RME CTE 

Incidental Ingestion of Soil 1.6E-8 2.3E-9 3.6E-8 6.OE-9 3.OE-7 5.5E-8 

Dermal Contact with Soil NE NE NE NE NE NE 

Total Risk: 1.6E-8 2.3E-9 3.6E-8 6.OE-9 3.OE-7 5.5E-8 

HAZARD INDICES 

Incidental Ingestion of Soil 1.8E-4 9.1E-5 1.7E-3 8.5E-4 3.4E-3 1.7E-3 

Dermal Contact with Soil NE(‘) NE NE NE NE NE 

I Total Risk: I 1.8E-4 I 9.1E-5 I 1.7E-3 I 8.5E-4 1 3.4E-3 1 1.7E3 

CTE Central Tendency Exposure. 
RME Reasonable Maxlmum Exposure. 

1 Not evaluated quantitatively. TCDD, cadmium, and PCBs were not detected in soil samples. Exposure to detected constituents Is 
addressed qualitatively. 

0 

6 1, (, 



TABLE 13-21 

SUMMARY OF CURRENT HUMAN HEALTH RISKS AT LOCATION &SSO2 
GOSS COVE LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 

Adult Visitor Child Visitor Employee 

Exposure Route ‘. RME CTE RME CTE RME I CTE 

INCREMENTAL CANCER RISKS 

Incidental Ingestion of Soil 1.3E-7 1.9E-8 3.OE-7 4.9E-8 2.5E8 4.5E-7 

Dermal Contact with Soil(‘) 2.5E-8 1.4E-9 l.lE-8 7.3E-10 1.7E-7 1.2E-8 

Total Risk: 1.6E-7 2.OE-8 3.1E-7 5.OE-8 2.7E-6 4.6E-7 

HAZARD INDICES 

Incidental lngestlon of Soil 4.2E-4 2.1E-4 3.9E-3 2.0E-3 7.9E-3 3.9E-3 

Dermal Contact with Soil(‘) 7.0E-4 1.4E-4 1.2E-3 2.5E-4 4.6E-3 9.3E-4 

Total Risk: l.lE-3 3.5E-4 5.1E-3 2.3E-3 1.3E-2 4.8E-3 

CTE Central Tendency Exposure. 
RME Reasonable Maximum Exposure. 

1 Accounts for risks associated wlth Aroclor-1254 and cadmium only. Exposure to other detected constituents fs addressed 
qualitatively. 



CTE Central Tendency Exposure. 
RME Reasonable Maxlmum Exposure. 

1 Accounts for risks associated with Aroclor-1254 only. Exposure to other detected constituents is addressed qualitatively. 

TABLE 13-22 

SUMMARY OF CURRENT HUMAN HEALTH RISKS AT LOCATION 8-SS03 
GOSS COVE LANDFILL 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Route ‘. 

INCREMENTAL CANCER RISKS 

Incidental lngestlon of Soil 

Dermal Contact wlth Soil(‘) 

Total Risk: 

HAZARD INDICES 

Adult Visitor Child Visitor 

RME CTE RME CTE 

2.6E-8 3.8E-9 6.0E-8 1 .OE-8 

1.4E-8 8.1E-10 6.1 E-9 4.1E-10 

4.OE-8 4.6E-9 6.6E-8 1 .OE-8 

Employee 

RME CTE 

51E-7 9.1E-8 

9.5E-8 6.9E-9 

6.1E-7 9.8E-8 

C II 



Revision 1 
March 1997 

TABLE 13-23 

ECOLOGICAL CHEMICALS OF CONCERN 
GOSS COVE 

NSB-NLON, GROTON, CONNECTlCUT 

I Chemical of Concern 
Re$~$$1,2) 

Benthic Invertebrates 

I 
MAX MEAN 

Arsenic 

X NA NA 

NA X X 

Cadmium NA X X 

Copper X X X 

Lead NA X X 

Mercury NA X X 

Nickel X X NA 

Zinc NA X X 

1 NA - not applicable. Chemical is not chemical of concern for this receptor. 
2 X - Chemical of concern for this receptor. 

D-01-95-10 
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TABLE 13-24 

MAJOR CONTRIBUTORS TO RISK FOR AQUATIC RECEPTORS 
GOSS COVE 

NSB-NLON, GROTON, CONNECTICUT 

Revision 1 
March 1997 

Station 

8SW4 

8SW5 

8SW6 

Chemical of Concern Hazard Quotient 

COPPER 3.4E+O 

HEPTACHLOR 1.3E+l 

NICKEL 2.OE +0 

ALUMINUM 1.6E+O 

NICKEL 1.8E+O 

D-01-95-10 13-132 CT0 129 
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TABLE 13-25 . 

MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
MAXIMUM CONCENTRATION 

GOSS COVE 
NSB-NLON. GROTON, CONNECTICUT 

Station 

3SD2 

3SD3 

3SD4 

ED5 

3SD6 

_. - 

Chemical of Concern Hazard Quotient 
GAMMA-CHLORDANE 3.8E+2 
4,4’-DDD l.OE+l 
LEAD 7.9E +0 
MERCURY 5.8E +0 
4,4’-DDT 2.9E+O 
COPPER 2.8E+O 
4,4’-DDE 2.3E+O 
ENDRIN ALDEHYDE 1.8E+O 
GAMMA-CHLORDANE 8.8E+2 
HEPTACHLOR 2.7E + 1 
LEAD l.4E + 1 
4,4’-DDD 1.3E+l 
MERCURY 8.OE+O 
COPPER 5.9E+O 
AROCLOR-1254 . 4.8E+O 
4,4’-DDT 4.6E +0 
ENDRIN ALDEHYDE 3.4E+O 
CADMIUM 2.3E+O 
DIELDRIN 1.9E+O 
ZINC 1.9E+O 
NICKEL 1.8E+O 
ARSENIC 3.OE + 1 
LEAD 7.8E+O 
MERCURY 4.1E+O 
COPPER 3.3E+O 
ZINC 1.2E+O 
GAMMA-CHLORDANE 1.5E+3 
4,4’-DDD 6.2E + 1 
HEPTACHLOR 2.6E + 1 
4,4’-DDE 2.1E+l 
ENDRIN ALDEHYDE 2.1E+l 
ENDOSULFAN II 1.9E+l 
4,4’-DDT 8.4E+O 
MERCURY 7.3E+O 
LEAD 4.6E+O 
COPPER 2.2E+O 
ZINC 2.1E+O 
COPPER 1.8E+O 
LEAD 1.5E+O 
MERCURY l.lE+O 
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TABLE 13-26 

MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
AVERAGE CONCENTRATION 

GOSS COVE 
NSB-NLON, GROTON, CONNECTICUT 

station 

sSD3 

3so4 

Chemical of Concern Hazard Quotient 

GAMMA-CHLORDANE 8.8E + 2 

HEPTACHLOR 2.7E+l 

LEAD l.lE+l 

4,4’-DDD 9.9E+O 

MERCURY 6.OE+O 

COPPER 5.OE +0 

AORCLOR-1254 4.8E +0 

4,4’-DDT 4.2E+O 

ENDRIN ALDEHYDE 3.4E+O 

DIELDRIN 1.9E+O 

CADMIUM 1.5E+O 

ARSENIC 1.5E+l 

LEAD 5.2E +0 

MERCURY 3.4E+O 

COPPER 2.8E+O 

D-0595-10 

_. : 
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TABLE 13-27 

RESULTS OF SEDIMENT TOXICITY TESTING CONDUCTED ON ESTUARINE SEDIMENTS 
GOSS COVE 

NSB-NLON, GROTON, CONNECTICUT1 

7 

Ampelisca abdita 

HNUS ID# % Survivability Assessment 

EC-SDTROl-02 (Control) 85 

EC-8SD3-02 35 Toxic 

Reference Sediment 96 

Reference Sediment 

1 Toxicity tests were performed during May 1995. 

Leptocheifus plumosvs 

% Survivability Assessment 

79 

43 Toxic 

93 

93 
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TABLE 13-28 

COMPARISON OF SEDIMENT CONCENTRATIONS OF SEMI-EXTRACTABLE METALS (SEM) AND -4 
ACID VOLATlLE SULFIDE (AVS) 

GOSS COVE 
NSB-NLON, GROTON, CONNECTlCUT 

Station SUM [SEMI (umol/g) WSI (umol/g) [SEM-AVS] (umol/g) 
ECSSD3 3.83 19.96 -16.12 

D-01-95-10 13-136 CT0 129 
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L V-9” I 10’-12’ I 4’-6’ I 14’- I 6’ 

BTEX ND 
CPAHs 92.00 
NPAHs 699.68 
DDTR 0.89 L- TOTAL PCBs ND 
ARSENIC 4.4 
LEAD 133 
MANGANESE 234 

I BTEX 0.009 
CpA,,s -,-.-._ 6.56 
NPAHs 6.60. 

BTEX ND 
CPAHs 27.90 
NPAHs 33.20 
DOTR 0.01 

BTEX I 28.30 
CPAHs I 8.66 
NPAHs 0.24 
DDTR 1 0.51 

BTEX 0.40 
CPAHs 1019.00 
NPAHs 194.70 
DDTR 1.82 
TOTAL PCBs 52.00 
ARSENIC 2.5 
LEAD 680 

DDTR 0.00 
1DThL PCUs 0.36 
ARSENIC 12.6 
LEAD 3540 
MANGANESE 82 

TOTAL PCBs ND 

/M’““‘::.16 137 

I 

BTEX 
CPAHs 
NPAHs 

TOTAL PC& 
ARSENIC 

0.22. 
6.1 1 
8.57 
0.071 
0.23 
6.9 

GOSS COVE 

/ 8TB15& @M Wl 1 EM”“” \\\ 

8TB7\ l STBl 1 \ I 

\ \ \ \ 

-...-. \ _ -’ -----.- -. \-MEAN HIGH WATER 
‘--APPROXIMATE LIMIT 

OF FORMER LANDFILL 
NOTES: 

PRfWll3FNr.F AND WORCESTl 

0 06: 

’ 

UNDERGROUND UTILITY LOCATIONS ARE APPROXIMATE. 
1. BASE MAP AN6 UTILITY INFORMATION. FROM MAPS OF 
2. NSB-NLON AND PHASE II RI WORK PIAN. 
3. ND - NOT DETECTED 
4. AT LOCATIONS WHERE SAMPLES WERE TAKEN FROM 

MUiTlPLE INTERVALS, ONLY THE SAMPLE INTERVAL 
WITH THE MAXIMUM RESULTS ARE PRESENTED ‘ON 
THIS FIGURE. 

lOtAL PCOs ND 

t 

BllX 
CPAI’ NP*t:: IO 4, Q 4Q . .- 
DDIR 0.046 
TOIAL PCfh ND 
ARSFL”P CT 

J.J 

268 LEAC 
MANCANESC 363 UANGANESE 281 MANGANESE 123 ; 

ND 
II BTEX s-i4.@@ rn.,, I I UTEX . .Y x I 2.52 I IilTfX 47.00 

LV ATIS 
NP MS 
DDTR 
TOTAL PCBs 
ARSENIC 
LEAD 

I .31 LVNI. 
2.46 NPAHs 

ND DDTR 
0.11 TOTAL PC& 
121 ARSENIC 
3020 LEAD 

,..JI 
1.57 
ND 
0.091 
4.4 
07.8 
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14.0 LOWER SUBASE 

This section provides a site-specific summary of various aspects of the Lower Subase investigations. 

Section 14.1 provides a brief site description. The sampling and analysis program is summarized in 

Section 14.2. Section 14.3 discusses site physical features. The nature and extent of contamination is 

discussed in Section 14.4. Contaminant fate and transport is summarized in Section 14.5. Sections 14.6 

and 14.7 provide the baseline human health risk assessment and ecological risk assessment, respectively. 

A comparison to state standards is included in Section 14.8. Section 14.9 provides a summary and 

conclusions. 

14.1 SITE DESCRIPTION 

The general configuration of the Lower Subase site is shown on Figure 14-l. The site location is shown on 

Drawing 1 (Volume Ill). The site is bounded on the west by the Thames River and on the east by the 

Providence and Worcester Railroad tracks. The Lower Subase extends from and includes Building 29 

(Power Plant) in the north to Building 85 to the south. The Lower Subase is the original submarine base 

and, therefore, its use dates from 1867. Most of the construction at the Lower Subase took place in the 

early 1900s with a major expansion from 1935 to 1940. Based on previous investigations, potential sources 

of contamination have been identified at the Lower Subase. These potential source areas are shown on 

Figure 14-I and are summarized in the following subsections. Current site photographs are included in 

Appendix 8.3. 

14.1.1 Site 10 - Fuel Oil Storage Tanks and Tank 54-H 

Five concrete underground storage tanks were located southwest of Building 107 and were placed in service 

during World War II. Three of the tanks (E, F, and G) had 125,000-gallon capacities and were used to store 

diesel fuel from 1942 to 1987. Tanks K and L were used to store lubrication and hydraulic oils from 1954 

to 1989; each had a 25,000-gallon capacity. A sixth tank (Tank H) is located adjacent to and north of 

Tank E. This tank has a 30,000-gallon capacity and was used as a reclamation tank for the other five tanks. 

Tanks E, F and G have been abandoned, and new steel tanks have been installed inside the former concrete 

tanks at locations K and L. Tank H is out of service. 
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14.1.2 Site 11 - Power Plant Oil Tanks 

Four underground tanks (A, B, C, and D) were located adjacent to and east of the power plant (Building 29). 

Tanks A and B contained No. 6 fuel oil which was pumped from tank farms at the south end of NSB-NLON. 

Tank C contained diesel oil, and Tank D contained waste oil from the bilge water oil recovery system at the 

power plant. The tanks have been in place since World War II. The old tanks were repaired and are now 

used as containment structures for three new tanks. The new steel tanks have a capacity of 150,000 gallons 

each. 

14.1.3 Site 13 - Building 79 Waste Oil Pit 

Building 79 is located adjacent to one of the oil contamination areas identified in the Navy Environmental 

Support Office (NESO) and Wehran Engineers reports (NESO, 1979 and Wehran, 1987). This area features 

a railroad spur, and diesel train engines were serviced inside the building. The service area included a pit 

in the northwest corner of the building into which waste oil and solvents were reportedly drained during the 

cleaning and servicing of diesel engines. The pit is no longer in use and is filled with concrete. Available 

building maps show a subsurface drain pipe extending from the pit to Albacore Road. 

14.1.4 Site 17 - Study Area E, Hazardous/Flammable Materials Warehouse (Building 31) 

Building 31 was built in 1917 and was originally used as a battery shop. It was used as the main 

hazardous/flammable materials warehouse from the 1970s to the present. Items such as sulfuric acid, 

methyl isobutyl ketone, potassium hydroxide, potassium tetraborate, hydrofluoric acid, and nitric acid were 

stored in containers of up to 55 gallon capacity. In 1992, while the concrete floor of the building was being 

replaced to comply with RCRA regulations, a yellow discoloration was discovered in the soil beneath the 

floor slab. Analysis of soil samples revealed elevated levels of lead. As a result, an Action Memorandum 

was prepared (HNUS, 1993b) which identified excavation, onsite solidification of all soils with a total lead 

concentration of 500 mg/kg or greater or a TCLP leachate lead concentration of 5 mg/L or greater, onsite 

backfilling, and offsite disposal of contaminated debris as the time-critical remedial action of choice. A 

remedial design was performed and the remedial action was completed during the first half of 1995 

(HNUS 1995b). 
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14.1.5 Quay Wall Study Area 

The Quay Wall study area is situated on the Thames River between Pier 2 and Pier 4, southwest of 

Building 79. A wooden platform and quay wall were constructed in 1940. The wooden platform is 4 inches 

thick and supported by IO- to 12-inch-square wooden joists and 8-inch timber pilings. A steel bulkhead 

along the Thames River was erected in 1952 and constructed of steel sheet piling and supports. During 

construction of the bulkhead, the quay wall and wooden platform were covered with approximately 6 to 7 

feet of sand and gravel fill, and the area was paved for vehicle access along Albacore Road. The quay wall 

is located approximately 4 feet east of the steel bulkhead immediately beneath the paved surface. Fill soil 

below the wooden platform and quay wall may periodically wash out. Void spaces of 3 to 8 feet exist 

discontinuously beneath the wooden platform. Sand and gravel fill separate the void spaces, and can be 

replaced with sand poured into a series of manholes along the length of the Albacore Road. Natural river 

deposits of silt and sand underlie the void spaces and sand fill. 

A storm sewer outfall, which discharges runoff from the rain gutter on Building 35, extends beyond the steel 

bulkhead into the Thames River, just north of Pier 4. The pipe is not exposed during the diurnal low tides, 

but is close to the water surface. The pipe is approximately 12 inches in diameter and constructed of clay 

sections, measuring approximately 4 feet in length. The integrity of the joints of the pipe is unknown. The 

pipe connects upstream to a concrete block manhole, located approximately 15 feet east of the outfall. A 

similar storm sewer outfall exists north of Pier 2 and receives runoff from the streets east of the area. 

Zones of visible petroleum contamination are present in the soil immediately above the wooden platform and 

in the fill below the wooden platform. The petroleum is found in the area around the storm sewer manhole 

northeast of Pier 4. Globules of floating product were also present in the standing water in the void spaces 

below the wooden platform. Releases of petroleum products and oily substances were observed in the 

Thames River in the vicinity of the storm sewer outfall just north of Pier 4 in November, 1994. It was 

determined that the probable source of the releases was the storm sewer manhole near Pier 4 and Building 

79. An expandable rubber plug was placed in the storm sewer outfall in November 1994, and the storm 

sewer pipe leading to the outfall was filled with sand in late December 1994. This measure appears to have 

remedied the problem, since no visible release of petroleum product has been observed in the Thames River 

to date. 
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Distribution systems for No. 6 fuel oil and diesel fuel exist in the Lower Subase. The lines are used to 

convey fuel to the power house, to the tanks under the ball fields near the main gate (fuel farm), and to fuel 

ships at the piers. The No. 6 fuel and diesel lines along Argonaut Road were replaced in the late 1980s. 

The No. 6 fuel oil line is contained in concrete-lined trenches shared with other utilities, including steam and 

condensate lines. All diesel fuel lines were replaced in the 1980s and all No. 6 oil lines are to be 

abandoned. 

14.1.7 Steam, Condensate, and Electrical Ducts 

Three distribution systems for steam are also in place on the Lower Subase. The Power Plant, Building 29, 

is the producer of steam on the base. Generally, the steam is used for building space heating and for 

domestic hot water supply. Steam supplied to the piers is used for the various valve stations and for 

protecting pier water lines against freezing. All steam condensate is returned to the power plant condensate 

receiver tank with the exception of that supplied to the piers and oil tank heating coils, which is not 

recovered. The condensate return piping, in general, runs in parallel with the steam distribution piping. The 

steam distribution and the condensate return piping is installed mainly in concrete tunnels, trenches, or 

above grade. A small portion of the piping systems is buried. The tunnels have manholes for access, and 

the trenches have removable concrete covers at grade level. 

Atlantic personnel investigated Building 79 on September 30, 1988 and revisited the Lower Subase on 

November 7, 1988. Numerous manholes throughout the Lower Subase were inspected. Oil contamination 

was observed in one electric service manhole north of Building 79 on Albacore Road. The oil was believed 

to be No. 6 fuel oil which appeared to enter the manhole through subgrade utility ducts. 

14.2 SITE INVESTIGATIONS 

Section 2.0 included a detailed discussion of the general sampling procedures and analytical methods 

employed during the Phase II RI at NSB-NLON. Sample locations (for both Phase I and Phase II Rls) are 

depicted on Figure 14-2. The remainder of this section summarizes the scope of both the Phase I and 

Phase II Rls. 
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14.2.1 Phase I RI 

The Lower Subase Phase I field investigation consisted of a utility manhole inspection and waterfront 

bulkhead inspection for evidence of contamination sources. Also included were a soil gas survey, test 

boring completion, monitoring well installation, and soil and groundwater sampling. 

Four areas of significant petroleum accumulation were observed during the manhole inspection. These 

included three manholes west of Building 29 (the power plant), one manhole north of Building 16, two 

manholes west of Building 80, and one manhole west of Building 79. Possible sources for the’first three 

areas were noted as previous product releases from underground fuel lines or storage tank leaks. A 

possible source for the fourth area is the former Building 79 waste oil pit. 

No oil seeps or sheens or evidence of such were observed anywhere along the waterfront at the Lower 

Subase during the bulkhead inspection. 

Split-spoon soil samples were collected for analysis from 17 borings during the Phase I RI. A sample from 

each boring was selected for analysis based on visual evidence of contamination, field measured organic 

vapor readings, and location relative to the water table. Only one sample was collected in the 0- to 6-foot 

depth interval. In addition to the 17 samples described above, 5 test borings were completed near 

Building 79. Soils from these borings were screened in the field for organic vapors and were examined 

visually, but were not chemically analyzed. Twenty-four groundwater samples plus three field duplicates 

were also collected from 17 new and 7 previously installed monitoring wells. Sample locations are depicted 

on Figure 14-2. Table 14-l presents a sample-specific summary of the sampling and analysis program for 

the Phase I RI. 

14.2.2 Phase II RI 

Thirty soil samples (including one field duplicate) were collected from two monitoring wells and fiieen test 

borings. Four new groundwater monitoring wells were installed and sampled. In addition, twenty previously 

installed wells were sampled. Two rounds of groundwater samples were collected, and 26 samples 

(including two field duplicate samples) were collected during each sampling round. Sample locations are 

shown on Figure 14-2. Table 14-2 provides a sample-specific summary of the sampling and analysis 

program for the Phase II RI. 
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14.3 PHYSICAL CHARACTERISTICS 

This section presents a summary of site physical characteristics for the Lower Subase based on information 

generated during the Phase I and Phase II Rls. Topography and surface features, surface water, soils, 

geology, and hydrogeology are discussed in the subsections that follow. 

14.3.1 Topography and Surface Features 

Figure 14-l shows the topography and surface features of the Lower Subase. The ground surface slopes 

gently to the west toward the Thames River. The ground elevation ranges from approximately 22 feet msl 

at well 13MW6 along the eastern edge of the site to 8 feet msl along the piers. The ground surface also 

slopes to the north in the northeastern portion of the Lower Subase. There is a high density of buildings 

at the Lower Subase. Except for a few isolated grassy areas, the site is completely paved. The Providence 

and Worcester Railroad runs along the eastern border of the site. 

14.3.2 Surface Water Features 

The Lower Subase is bounded on the west by the Thames River and on the east by the Providence and 

Worcester Railroad. A majority of the site is paved or covered with buildings, which promotes surface water 

runoff. Numerous catch basins and storm sewers collect runoff from around the buildings and convey it 

to the Thames River. Based on the topography of the site, runoff not collected by the storm sewers will also 

ultimately reach the Thames River. 

14.3.3 Soil Characteristics \ 

The SCS Soils Map (SCS, 1983) classifies the soil at the Lower Subase as Urban land. Urban land is defined 

by areas that where more than 85 percent of the surface is covered by streets, parking lots, and buildings. 

Most of the underlying soil at the Lower Subase has been either excavated or overlaid with fill. 

14.3.4 Geology 

Shallow subsurface geologic conditions were investigated through the drilling/sampling of numerous 

borings/wells. Most of the boring/wells were 20 feet in depth or less, thus there is limited geologic 

information available below a depth of 20 feet. Bedrock surface contours across the Lower Subase are 

depicted on Drawing 4 (Volume Ill). General geologic conditions are shown on cross-sections H-H’ and I-I’ 
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on Drawings 20 and 21, respectively (Volume III). The Lower Subase is underlain by fill material that ranges 

in thickness from 5 feet at boring 13TB8 to at least 20 feet at well 13MWl. The fill material primarily consists 

of sand and gravel. Wood, flyash, brick fragments, and concrete fragments were also identified during 

drilling as documented in the boring logs. Diesel fuel odors and oil staining were commonly noted during 

drilling. Wood from a buried wooden pier was encountered at a depth of approximately 7 feet at borings 

13TB2A, 13TB3A, 13TB6,13TB12,13TB16, and 13TB18. Void spaces were identified beneath the former pier 

during the drilling activities. 

There is a silty deposit beneath the sand and gravel fill. In some cases, this silty layer contains sand and 

in other cases it contains clay. This layer also contains shell and wood fragments and is mapped as 

stratified drift of former glacial meltwater stream deposits (USGS, 1960). The silty deposit was encountered 

primarily along the western edge of the Lower Subase near the Thames River (cross-section l-l’). 

Along the central and eastern portions of the Lower Subase (borings 13TB8 and 13TB9), the silty layer was 

not encountered. Instead, a medium-coarse sand unit is present beneath the sand and gravel fill. The base 

of the sand and gravel fill has not been encountered at the northeastern portion of the Lower Subase (cross- 

section H-H’). 

The bedrock at the Lower Subase has been mapped as the Mamacoke Formation (USGS, 1967). Bedrock 

was not encountered during the drilling of monitoring wells and test borings. 

14.3.5 Hvdrogeology 

Groundwater was encountered within the fill materials at depths of approximately 4 to 10 feet across the 

Lower Subase. Figure 14-3 shows shallow overburden groundwater contours across the Lower Subase, 

based on August 1994 data. Groundwater generally flows westward toward the Thames River. 

Cross-sections H-H’ and l-l’ show that the potentiometric surface is relatively flat, but somewhat irregular 

across the Lower Subase, especially in the northern portion. 

The lowest groundwater elevations occur in the wells located near the Thames River. Both high 

(August 1994, 3.39 feet msl) and low (November 1995, 0.94 feet msl) groundwater elevations have been 

measured at well 13MW9, which is located along the r*Ner. The range of these two measurements may 

indicate the general groundwater level fluctuation range due to tidal effects, as it closely matches the 

measured tidal range of the river (-2.2 feet) 

D-01-95-10 14-7 CT0 129 



Revision 1 
March 1997 

E 
An average hydraulic conductivity of 59 feet/day for the shallow fill materials at the sfte was calculated by 

taking the geometric mean of all Lower Subase-specific hydraulic conductfviiies (Phase I RI) from wells 

completed within 30 feet of the ground surface. Hydraulic conductiviiies from slug tests performed in 

Phase I RI wells 13MW6 (72 feet/day), 13MW7 (158 feet/day), 13MWlO (59 feet/day), 13MWll 

(94 feet/day), 13MW12 (1.7 feet/day), 13MW13 (40 feet/day), and 13MW14 (576 feet/day) were used to 

calculate a geometric mean hydraulic conductivity of 59 feet/day. An average hydraulic gradient of 0.0053 

was calculated using groundwater/surface water measurements taken on March 30, 1994 and August 23 

and 24, 1994 (e.g., the two rounds of comprehensive water level measurements). 

=* 

As described in Section 4.6.5, the tides of the Thames River affect groundwater levels and flow gradients 

within the western portion of the Lower Subase. During low tide conditions, groundwater flow is towards 

the river throughout the Lower Subase. During high tide, localized flow gradient reversals occur, with 

surface water from the river recharging groundwater. Tidal studies performed within the Lower Subase 

indicate that the reversal of flow gradient does not extend more than about 300 feet inland from the river. 

Overall, the daily groundwater discharge rate into the Thames River exceeds the recharge rate from the river 

to the aquifer. A more detailed description of tidal effects on groundwater is provided in Section 4.6.5. 

The volumetric rate of groundwater discharge from the Lower Subase through the shallow fill materials to 

the Thames River was estimated using site-specffic information. An estimated discharge rate of 5,253 cubic 

feet/day was calculated using Darcy’s equation, an average hydraulic conductivity of 59 feet/day, an 

average hydraulic gradient of 0.0053, an aquifer thickness of 12 feet, which is the approximate average 

saturated thickness of the fill materials adjacent to the Thames River, and a width of the Lower Subase along 

the Thames River of 1,400 feet. The actual daily net discharge rate is probably significantly less, as tidal 

effects (i.e., flow reversals during high tide) were not factored into the analysis due to data limitations. 

Generic contaminant loading rates for groundwater discharge into the Thames River from the Lower Base 

were generated using an estimated groundwater discharge rate (Q, discounting tidal effects) of 5,253 cubic 

feet/day, a 0.75 factor applied to this flux rate to account for the lack of groundwater discharge during 

periods of high tide (assumed about 6 hours/day over 2 tidal cycles), hypothetical solute concentrations 

(C) of 10, 100, and 1,000 pg/L, and the following mass flux equation (Mass flux = Q x 0.75 x C). The 

corresponding daily discharge rates from the Lower Base into the Thames River are 2.46Es3, 2.46F2, and 

2.46E-’ Ibs/day for solute concentrations of 10, 100, and 1,000 pg/L, respectively. Actual discharge rates 

for individual dissolved constituents can be approximately by using these generic discharge rates and the 

average concentration of the constituent. For example, a compound present at an average concentration 

of 25 pg/L in groundwater would have a loading rate 2.5x the generic rate calculated for a solute present 
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at the 10 pg/L concentration. This loading estimate does not factor in retardation and degradation of 

solutes, which may be substantial in some cases and would reduce the loading rate. 

14.3.6 Ecological Habitat 

The Lower Subase is located in a highly industrialized portion of NSB-NLON and is characterized by large 

industrial, buildings, a substantial amount of paved area, and very little maintained lawn. The area is 

characterized by heavy human activity and does not provide suitable habitat for wildlife. The only potential 

ecological habitat near the Lower Subase is the Thames River (described in Section 17.3.6) which represents 

the Lower Subase’s western border. This portion of the Thames River is dominated by piers and serves as 

a docking and repair facility. Based on current conditions, ecological receptors are unlikely to come in 

contact with contaminants associated with the Lower Subase and it is unlikely that the Lower Subase 

represents a risk to ecological receptors. 

14.4 NATURE AND EXTENT OF CONTAMINATION 

A discussion of the nature and extent of contamination at the Lower Subase is contained in this section. 

Four separate areas or zones of contamination have been identified and the discussion centers on these 

particular areas. The four zones are shown on Figure 14-2. Zone 1 extends from the northern boundary 

of the Lower Subase to the south side of Corvina Road and includes Site 10 (Building 107 Fuel Storage 

Tanks) and Site 11 (Power Plant Oil Tanks). Zone 2 extends from the southern boundary of Zone 1 to 

Capelin Road (just north of Building 31). With the exception of the diesel line and steam and condensate 

duct which run through this zone, none of the known source areas are located within Zone 2. Zone 3 

extends from the southern end of Zone 2 to the south side of Bullhead Road and includes Site 17 (Building 

31 - Hazardous/Flammable Materials Warehouse). Zone 4 extends from the south side of Bullhead Road 

to the southern boundary of the Lower Subase. This zone includes Site 13 (Building 79 Waste Oil Pit), Site 

19 (Building 316 - Solvent Storage Area), and the Quay Wall. Portions of the diesel line and steam and 

condensate duct are also included in each of the four zones. 

Soil and groundwater samples were collected during both the Phase I and Phase II Rls. The complete data 

base for this site is contained in Appendix D.10 of this report, including both chemical and physical 

parameters for Phase I and Phase II RI samples. 
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14.4.1 jsoiJ 

Positive analytical results for the Phase I and Phase II RI soil samples are presented in Table 14-3. TCLP 

results for all soils are presented in Table 14-4. The analytical results are summarized by zone in Tables 14-5 

and 146. In addition, observations made based on fluorescence spectroscopy of the Phase I RI soil 

samples are summarized in Table 14-7; these observations were obtained verbatim from the text of the 

Phase I RI report (Atlantic, 1993). 

14.4.1.1 Zone 1 

Carbon disulfide was the only volatile organic compound detected in Zone 1. It was detected in a single 

sample (well 13MW7 at a depth of 8 to 10 feet) at a concentration of 5 pg/kg. Several metals were also 

detected in the Zone 1 soil samples. A majority of the maximum concentrations of metals were detected 

in samples collected from wells 13MW4 and 13MW5. Arsenic, cadmium, calcium, copper, lead, mercury, 

nickel, potassium, silver, sodium, and zinc were detected in one or more samples at concentrations 

exceeding NSB-NLON background levels. Lead was detected in every shallow and deep subsurface soil 

sample collected from Zone 1. Lead concentrations ranged from 2.6 mg/kg to 383 mg/kg. Several metals 

were detected in TCLP leachates of the soil samples. Ail TCLP concentrations were below Federal toxicity 

characteristic regulatory levels; however, concentrations of lead in some subsurface soil TCLP leachates 

exceeded state pollutant mobility criieria for GB waters. TPH was detected in every shallow subsurface (less 

than 5 feet in depth) and all but one deep subsurface (greater than 5 feet in depth) soil sample collected 

from Zone 1. TPH results ranged from 23.8 mg/kg to 51,600 mg/kg. TPH was detected at the following 

locations at concentrations greater than 1000 mg/kg: 13MW1, 13MW18, 13MW2, 13MW3, 13MW5, and 

13MW8 with the maximum TPH concentration detected in the sample collected from well 13MW18, at a 

location between source Sites 10 and 11. Petroleum hydrocarbons are considered to be the primary soil 

contaminants in Zone 1. 

-4 

Based upon the fluorescence analysis from the Phase I RI, it appears that both No. 2 fuel/diesel oil and 

lubricating oil have leaked from the underground storage tanks near Buildings 29 and 107. Soils from wells 

MWl, MW5, and MW7 were all identified as containing lubricating oil, indicating lubricating oil contamination 

extending from the tanks toward the Thames River. Adjacent to and coincident with the lubricating oil is 

an area of No. 2 fuel/diesel oil contamination as indicated by the results from wells MW2, MW3, and MW8. 

This area also extends from the tanks to the Thames River. 
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14.4.1.2 Zone 2 

Trichloroethene and methylene chloride were detected in a single soil sample (well 13MW17 at a depth of 

8 to 10 feet) at concentrations of 1 pg/kg and 2 pg/kg, respectively. No other volatile organic chemicals 

were detected in the soil samples collected from Zone 2. Several metals were also detected in the Zone 

2 soil samples. Concentrations of metals were similar, although generally lower than those detected in Zone 

1 soil samples. A majority of the maximum concentrations of metals detected in deep subsurface soils were 

found at location 13MW6. Concentrations of cadmium, calcium, lead, manganese, mercury, nickel, sodium, 

and zinc exceeded NSB-NLON background levels in at least one sample. Lead, detected at a maximum 

concentration of 404 mg/kg at boring 13TB11, was also detected in every shallow and deep subsurface soil 

sample collected in Zone 2. Concentrations of lead in TCLP leachates of some subsurface soil samples 

from Zone 2 exceeded Federal toxicity characteristic regulatory levels and/or Connecticut pollutant mobility 

remediation standards for GB waters. Although a few other metals were detected in the TCLP leachates, 

all concentrations were below Federal and Connecticut criteria. TPH was detected in all shallow subsurface 

(less than 4 feet in depth) and half of the deep subsurface (greater than 4 feet in depth) soil samples 

collected from within Zone 2. TPH results ranged from 26.8 to 856 mg/kg, with the maximum concentration 

detected at 13TB8 (1 to 3 feet deep). 
P \ 

The Phase I RI fluorescence data for Zone 2 soil samples were inconclusive. The spectra observed for the 

sample from well 13MW6 was similar to that of asphalt/tar, while spectra for samples from wells 13MW10, 

13MW11, and 13MW17 could not be resolved due to only trace concentrations of petroleum hydrocarbons 

and, therefore, oil identification was not possible for these samples. 

14.4.1.3 Zone 3 

No volatile organic compounds were detected in the single sample analyzed for these compounds. As in 

Zones 1 and 2, lead was a commonly detected inorganic chemical as evidenced by the maximum 

concentration of 1,320 mg/kg in the sample from boring 13TB8. Concentrations of lead in some surface 

and subsurface soil TCLP leachates exceeded state pollutant mobility criteria, but are less than Federal 

toxicity characteristic regulatory levels. TPH was detected at concentrations ranging from 65.2 to 

3,400 mg/kg. Based on fluorescence analysis from the Phase I RI, an area of No. 2 fuel/diesel oil is present 

in the vicinity of 13MW12. 
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14.4.1.4 Zone 4 

Soils in Zone 4 contained the greatest variety of volatile organic compounds, although the maximum 

detected concentration was only 20 pg/kg (xylenes). Other compounds detected included three 

halogenated aliphatics, ethylbenzene, and carbon disulfide. The halogenated aliphatics were detected in 

all four samples in which volatiles were analyzed at concentrations ranging from 1 pg/kg to 12 pg/kg. 

Concentrations of most metals detected in Zone 4 soil samples exceeded NSB-NLON background levels. 

Lead was found in Zone 4 at the highest concentration of any of the four zones. Lead was detected at a 

maximum concentration of 10,600 mg/kg in the sample from boring WE4A (0 to 2 feet deep), collected 

approximately 10 feet east of Building 79. Concentrations of lead In TCLP leachates ranged from 

0.430 mg/L (8- to lo-foot sample from boring 13MW23) to 150 mg/L (2.5 to 4.5-foot sample from boring 

13TB3A, collected from the Quay Wall area). TCLP lead concentrations in some surface and subsurface soil 

samples exceeded the Federal Toxicity Characteristic regulatory level for lead (5.0 mg/L) and the 

Connecticut remediation standards for pollutant mobility for GB waters (0.15 mg/L). Although several other 

metals were detected in the TCLP ieachates, all reported concentrations were less than the Federal Toxicity 

Characteristic regulatory levels and Connecticut remediation standard for pollutant mobility. TPH was 

detected in all samples, with concentrations ranging as high as 11,800 mg/kg. 

Based on the Phase I RI fluorescence analysis, soil samples from wells 13MWl4, 13MWl5, and 13MWl6, 

adjacent to Building 79 and the Quay Wall, were identified to contain a mixture of No. 6 fuel oil and waste 

oil. In addition, of the five soil borings drilled during the Phase I RI near Building 79 to define the extent of 

subsurface oil contamination, some evidence of oil was apparent in each boring except 13TB1, and two 

borings, 13TB3 and 13TB2, had heavier concentrations of oil present as indicated by the presence of oil 

globules. 

Figure 14-4 provides a graphical presentation of lead and TPH results for soil samples at the Lower Subase. 

14.4.2 Groundwater 

Positive analytical results for all the Phase I and Phase II RI groundwater samples are presented on 

Table 14-8. Phase I RI results for ail four zones are summarized in Table 14-9. Phase II RI results for 

Zones 1 through 4 are summarized in Tables 14-10 through 14-13 respectively. In addition, observations 

made based on the fluorescence spectroscopy of Phase I RI groundwater samples are summarized in 
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Table 14-14; these observations were obtained verbatim from the text of the Phase II RI report 

(Atlantic 1993). 

14.4.2.1 Zone 1 

The analytical results for the groundwater samples collected in Zone 1 are summarized in Tables 14-9 

(Phase I RI) and 14-10 (Phase II RI). Several volatile organic chemicals were detected in these samples. 

Monocyclic aromatic compounds were detected most frequently and at the highest concentrations. Carbon 

disuifide and 1 ,l dichloroethane were also detected. Benzene was detected at a concentration of 3 pg/L 

in the sample from well 13MW2 in Rounds 1 and 2 of Phase II RI. Maximum concentrations of xylenes 

(44 pg/L), ethylbenzene (11 pg/L), and 1 ,l dichloroethane (3 pg/L) were detected in the sample from well 

13MWl9 during Round 1 of the Phase II RI. 

--. < 

A few PAHs were detected in groundwater samples at concentrations between 1 and 10 pg/L, although 

2-methylnaphthalene (C,, = 47 pg/L), fluorene (C,, = 15 pg/L), and naphthalene (C,, = 28 pg/L) 

concentrations were slightly higher. The sample from well 13MW2 contained many of the PAHs. Chlorinated 

benzenes, benzoic acid, phthalates, carbazole, dibenzofuran, and phenolic compounds were also 

infrequently detected in groundwater samples. With the exception of phenol (28 pg/L in one sample), all 

concentrations were less than 12 pg/L, with many less than 1 pg/L. 

The results for the metals analyses were fairly consistent among the three rounds of sampling. In general, 

metals results for filtered samples were lower than results for unfiltered samples. Maximum concentrations 

of metals were found in various samples, although samples from wells 13MWl9 and 13MW9 contained many 

of the maxima. Relatively high concentrations of manganese were noted (ranging up to 2,290 pg/L in the 

unfiltered sample collected from well 13MW8 during Round 2 of the Phase II RI). 

TPH was detected in 4 of 10 wells during both Round 1 and Round 2 of the Phase II RI. Concentrations 

of TPH ranged from 700 pg/L to 2,100 pg/L during Round 1, and from 600 pg/L to 1,300 pg/L during 

Round 2. 

--C 

Fluorescence spectroscopy performed on the Phase I RI groundwater samples identified the presence of 

residual fuel oil in well NESOMW4S. Additionally, a mixture of diesel fuel and heavy residual fuel oil (i.e., 

No. 6 fuel oil) was identified in wells 13MWlS 13MW2S 13MW3S and 13MW7S. Fluorescence 

spectroscopy also indicated the presence of waste lubricating oil and No. 2 diesel oil in wells 13MW5S and 
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13MW4S, respectively. Trace levels of petroleum hydrocarbons were detected in wells 13MW8 and 

13MW9S, but concentrations were too low to identify the type of oil. 
-* 

14.4.2.2 Zone 2 

Tables 14-9 and 14-l 1 contain summaries of the chemical analytical data for groundwater samples collected 

in Zone 2 during the Phase I and Phase II Rls, respectively. Single detections of chloroform (1 pg/L in 

Round 1, Phase II RI), carbon disulfide (2 pg/L in Phase I RI), l,l,l-trichloroethane (3Fg/L in Round 1, 

Phase II RI), and tetrachloroethene (2pg/L in Round 1, Phase II RI) indicate that volatile organic compounds 

are not major groundwater contaminants for this zone. 

Benzoic acid and bis(2-ethylhexyl)phthalate were the only semivolatile organic compounds detected, and 

were quantftated at concentrations of 1 pg/L and 0.8 pg/L, respectively, in a single Phase II RI sample. 

Overall, wells 13MWll and 13MWlO contained the greatest number of maximum metals concentrations in 

both filtered and unfiltered samples. The concentrations of metals at this site were generally lower than 

those reported at Zone 1. Manganese was once again noted at elevated concentrations. 

TPH was detected in samples from well 13GWll and 13GW6 during Round 1 of the Phase II RI at 

concentrations of only 600 pg/L in both samples. Fluorescence spectroscopy performed on the Phase I 

RI groundwater samples from wells NESOMWG and 13MWlOS indicated the presence of heavy residual fuel 

oil. Spectra from well 13GWl7S displayed a mixture of waste oil and heavy residual fuel oil (i.e., No. 6 fuel 

oil). Oil identification was not possible for well 13MWllS due to only trace petroleum hydrocarbon 

concentrations, and no petroleum hydrocarbons were observed in the spectra for well 13MW6S. 

-V 

14.4.2.3 Zone 3 

Tables 14-9 and 14-12 (Phase I and Phase II Rls, respectively) contain summaries of the groundwater 

analytical results for Zone 3. No organic chemicals were detected in the single well (13MWl2) installed and 

sampled at this site during the Phase I RI or during the first round of the Phase II RI sampling. During the 

second Phase II RI sampling round, bis(2-ethylhexyl)phthaiate (0.8 pg/L) and fluorene (1 pg/L) were 

detected in sample 13GWl2. Several metals were also detected in samples collected from this well during 

the Phase I RI and during both rounds of the Phase II RI. Notable detections include those for manganese, 

with results for the unfiltered samples from the three sampling events ranging from 253 pg/L to 329 pg/L. 
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TPH was not detected in any of the samples from this well. Fluorescence spectroscopy showed trace TPH 

at concentrations too low to identify the type of oil or fuel present. 

14.4.2.4 Zone 4 

The groundwater analytical results for Zone 4 are summarized in Tables 14-9 (Phase I RI) and 14-l 3 (Phase 

II RI). Several volatile organic compounds, including halogenated aliphatics and monocyclic aromatics, were 

detected in Zone 4 groundwater samples. These compounds, however, were detected in only from one to 

three samples per sampling event. Wiih the exceptions of methylene chloride (which was only detected in 

one sample during Round 2 of the Phase II RI) and xylenes (C,, = 27 pg/L during Round 2 of the Phase 

II RI), maximum concentrations of all volatiles were detected during the Phase I RI. Concentrations detected 

in the Phase I RI samples ranged up to 57 pg/L (1,l dichloroethene). Only three volatiies (each detected 

in only one sample at a concentration of 5 pg/L or less) were detected during Round 1 of the Phase II RI. 

Detected concentrations of these chemicals in Round 2 samples of the Phase II RI samples ranged up to 

27 i.m. 

Several PAHs were detected in the sample from well NESOl 1 at concentrations ranging from 0.6 pg/L to 

2 pg/L during Round 1 of the Phase II RI. Bis(2-ethylhexyf)phthalate (10 pg/L) was also detected in this 

well. Well NESOll is located in the upgradient portion of this study area. This well also contained the 

highest concentrations of many of the metals during Round 1 of the Phase II RI, and the concentrations 

exceeded those detected elsewhere at the Lower Subase. The metals of note in this Round 1 sample 

include cadmium (13.2 pg/L), copper (649 pg/L), lead (2,760 pg/L), manganese (1,980 pg/L), nickel (80 

pg/L), vanadium (105 pg/L), and zinc (924 pg/L). Similar concentrations were not found in the filtered 

Round 1 sample or the Round 2 samples from this well (NESOl 1). Since this is an upgradient well, one of 

two conclusions can be reached. Either an upgradient source is indicated (there are buildings, railroad 

tracks, diesel lines, and condensate ducts upgradient of this well), or the sample contained suspended 

sediment exhibiting PAH and metals contamination. Since the Round 2 results as well as the filtered Round 

1 results for this well are much lower, the second possibility is more likely. 

Acenaphthene, bis(2-ethylhexyl)phthalate, di-n-butyfphthalate, naphthalene, and pyrene were also detected 

at concentrations of 1 pg/L or less in a few samples during the Phase II sampling rounds. 

TPH was detected In samples from well 13MWl6 during the Phase I RI (5,400 pg/L), the Phase II RI- 

Round 1 (800 pg/L), and Phase II RI-Round 2 (700 pg/L). TPH (500 pg/L) was also detected in the sample 
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from well WE-l during the Phase II RI-Round 2. Wells 13MWl4S and 13MWl5S contained mixtures of waste 

oil and heavy residual fuel oil (i.e., No. 6 fuel oil) as indicated by fluorescence spectroscopy. The spectra 

for the sample from well 13MWl6S was typical of some type of heavy residual fuel oil. Trace petroleum 

hydrocarbons were found in wells NESOMWlOS and NESOl 1, but concentrations were too low to identify 

the type of oil. Spectra for samples from wells 13MWl3S, WEMWlS, WEMW4S, and WEMW5S did not 

indicate the presence of oils. 

14.5 CONTAMINANT FATE AND TRANSPORT 

The major areas of concern for this investigation include oil storage tanks as evidenced by the widespread 

detection of TPH. in addition, both the heavily industrialized nature of the site, the presence of paving 

materials, and the previous filling activities that accompanied various construction events may have resulted 

in the other contamination noted in this area. The site soils contain lead (and several other metals) at 

elevated concentrations (relative to background). 

Metals are not typically considered to be mobile contaminants in the environment. Lead and other metals 

do not degrade via any of the identified fate processes (e.g., hydrolysis, photolysis, etc.) although under 

acidic soil conditions, metals may be soiubilized and transported vertically with infiltrating precipitation. The 

presence of these analytes at depth may reflect the nature of the fill material used to construct the Lower 

Base, as well as some potential vertical transport associated with industrial activities occurring on the 

surface. In addition, the presence of lead at the site may be due to the fact that, until the 195Os, all 

submarines depended on lead batteries for principal means of underwater propulsion. 

Based on the absence of any substantial groundwater contamination at the Lower Subase, it does not 

appear that significant migration of contaminant has occurred. 

14.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section contains the baseline risk,assessment performed for soil and groundwater exposures at the 

Lower Subase. Section 14.6.1 contains a discussion on the selection of Chemicals of Concern (COCs), 

Section 14.6.2 contains information on the potential receptors considered and the routes by which they 

might be exposed, and Section 14.6.3 contains the numerical results of the risk assessment. 
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14.6.1 Data Evaluation 

As discussed previously, the sfte was divided into four zones which represent potentially distinct areas of 

interest at the Lower Subase. COCs were identified for each of the individual zonesusing risk-based COC 

screening levels, as described in Section 3.3.3. All validated data collected during the Phase I and II Rls 

and the additional investigations, except soil data collected from depths greater than 10 feet, were used to 

identify COCs. Appendix F.13 contains the COC summary screening tables for the site. 

The list of COCs for soil at the Lower Subase consists of metals (aluminum, arsenic, beryllium, iron, lead, 

and manganese) and Total Petroleum Hydrocarbons (TPH). For all four zones, a similar set of chemicals 

were retained for the “all soil” (soil from depths of 0 to 10 feet) category. No COCs were identified for 

surface soil at Zone 1, indicating that exposure to this medium is expected to result in minimal risks to 

potential human receptors. Lead and TPH were the only COCs retained for surface soil at Zones 3 and 4. 

Reported concentrations of TPH in soil at all zones exceeded the 500 mg/kg CTDEP remediation standard 

for direct exposure. The highest level of TPH (11,300 mg/kg in the sample from boring 13TB2A) was 

detected in Zone 4 at a location between Building 79 and Pier 4. 

-.. A- As presented in the site-specffic COC summary screening tables (in Appendix F.13), maximum soil 

detections were also compared to USEPA SSLs for migration to groundwater. Maximums detections for 

methylene chloride (Zone 4) and barium (Zones 2 and 4) in the soil samples exceeded the SSLs. TPH 

concentrations at Zones 1, 3, and 4 exceeded the 2,500 mg/kg CTDEP remediation standard for pollutant 

mobility. This indicates that there is a potential for these chemicals to migrate to groundwater and 

potentially impact water quality. 

COCs for groundwater were selected using unfiltered and filtered data from shallow wells at the site. The 

following chemicals were identified as COCs for groundwater COCs at Zone 1: 

0 Benzene 

l Metals (antimony, arsenic, beryllium, boron, cadmium, lead, manganese, selenium, and 

vanadium) 

l TPH 

A=- ; 

Of these chemicals, only cadmium and lead were reported at maximums in excess of primary MCLs. TPH 

was also selected as a COC for groundwater at Zone 1 since the maximum concentration (2,100 pg/L) 

exceeded the CTDEP groundwater protection criteria (500 pg/L). Antimony, which was detected in the 
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filtered sample NES04 (5.7 pg/L) at a level exceeding the risk-based COC screening value, was not 

detected in the unfiltered groundwater samples. 

COCs for groundwater at Zone 2 include: 

0 Halogenated aliphatic hydrocarbons (chloroform and tetrachloroethene) 

l Metals (antimony, arsenic, boron, cadmium, lead, and manganese) 

l TPH 

TPH is also a parameter of concern as the maximum detection exceeded 500 pg/L. Antimony, which was 

not detected in the unfiltered samples, was selected as a COC based on filtered results. Lead was the only 

COC reported at a maximum concentration exceeding the primary MCLs. 

A few metals (arsenic, lead, and manganese) were selected as COCs for groundwater at Zone 3. Organics 

detected in the associated groundwater samples (bis(2-ethylhexyl)phthalate and fluorene) were found at 

levels below the risk-based COC screening values for tap water ingestion. No exceedances of primary 

drinking water standards were observed. 

For Zone 4, the following chemicals were identified as COCs for groundwater: 

l Halogenated aliphatic hydrocarbons (1 ,l dichloroethene, methylene chloride, and vinyl chloride). 

l PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and 

indeno(l,2,3cd)pyrene). 

l Bis(2-ethylhexyf)phthalate. 

l Metals (antimony, arsenic, barium, beryllium, boron, cadmium, chromium, lead, manganese, 

nickel, thallium, and vanadium}. 

l TPH. 

Antimony was retained as a COC for the filtered matrix only. Several COCs (1,l dichloroethene, methylene 

chloride, vinyl chloride, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, cadmium, chromium, lead, and thallium) 

were reported at maximum concentrations in excess of primary MCLs. A majoriiy of these exceedances 
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were noted in samples collected from well NESOl 1. TPH (maximum concentration of 5,400 pg/L in well 

13MW16) was also selected as a COC for Zone 4 groundwater. 

Because of a lack of published dose-response parameters, several organic chemicals (acenaphthylene, 

benzo(g,h,i)perylene, P-methylnaphthalene, phenanthrene) and some inorganic essential human nutrients 

(calcium, magnesium, potassium, and sodium) detected in the site media were not identified as COCs and 

quantitatively evaluated. Although TPH was identified as a COC based on a qualitative analysis, exposure 

to this chemical could not be quantitatively evaluated because of the lack of dose-response parameters. 

In addition, USEPA Region I does not advocate a quantitative evaluation of exposure to aluminum, copper, 

and iron because the only available toxicity criteria for these chemicals are provisional reference doses 

based on daily allowable intakes rather than adverse effect levels. Exposure to these compounds is 

addressed in the uncertainty section of the baseline risk assessment, Section 3.3.5. 

In general, exposure concentrations for soil and groundwater COCs were defined as the average (CTE) and 

maximum (RME) detected concentrations. UCL determinations were not made because of the limited 

number of samples available for each zone. Summaries of the zone-specific COCs and exposure 

concentrations for each media are presented in Table 14-15. 

14.6.2 Exposure Assessment 

This section presents a summary of the persons potentially exposed to soil and groundwater at the Lower 

Subase, and describes the routes by which they might be exposed. Details on the exposure parameters 

used in the quantitative risk assessment were provided in Section 3.3.3. 

The most likely receptors at this site include any full-time adult employees or military personnel assigned 

to the various buildings. These persons could be exposed to surface soil via direct contact (incidental 

ingestion or dermal contact). They are assumed to be exposed 150 days/year for 6 years for the CTE and 

for 25 years for the RME. 

A construction worker scenario was also evaluated for the Lower Subase. A construction project is assumed 

to take between 80 (CTE) and 120 (RME) days in a l-year period. These persons could come into contact 

“all soil” (soil from depths of 0 to 10 feet) via dermal contact and incidental ingestion. These receptors may 

also be dermally exposed to groundwater during ground-intrusive activities. 
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Since the site is located along the Thames River and waterfront property is typically regarded as an attractive 

location for residential development, future residents were evaluated as potential receptors. This exposure 

scenario is dependent upon base closure, which is considered to be highly unlikely because of the critical 

nature of the facility with respect to support of the submarine fleet and national defense. Future potential 

residents are not expected to come in contact with groundwater at the site as saline conditions that exist 

near the river would preclude domestic use of groundwater. Receptors are assumed to be exposed to “all 

soil” (soil from depths of 0 to 10 feet) via incidental ingestion and dermal contact. Soil exposures could 

occur 150 days/year for a total of 7 years under the CTE and 30 years for the RME. 

The identified potential receptors could also be exposed to chemicals in soil via inhalation of fugitive dust 

and volatile emissions. This exposure pathway is evaluated in a qualitative fashion by a comparison of 

maximum soil concentrations to USEPA SSLs for the inhalation pathway, as summarized in the site-specific 

COC summary screening tables in Appendix F.13. Maximum detections for all soil chemicals were below 

the inhalation SSLs, indicating that the inhalation pathway is not expected to be a significant exposure route. 

Consequently, this exposure route was eliminated from further quantitative risk evaluation. 

14.6.3 Risk Characterization 

A summary of the quantitative risk assessment for the Lower Subase is provided in this section. Total 

noncarcinogenic and carcinogenic risks for each exposure route, as well as the cumulative risks for the RME 

and CTE scenarios, are outlined in Table 14-16 for four separate zones. Sample calculations are provided 

in Appendix F.3. Appendix F.13 contains the chemical-specific risks for the Lower Subase. 

14.6.3.1 Noncarcinogenic Risks 

All cumulative Hazard Indices (HIS) for the full-time employee (Zone 2), future residents (at all zones), and 

the construction worker (at all zones) are less than unity, indicating that no averse effects are anticipated 

for these receptors under both RME and CTE scenarios. 

14.6.3.2 Carcinogenic Risks 

Under RME conditions, cumulative incremental cancer risks for the future resident at all zones slightly 

exceeded the lower bound of the USEPA’s target risk range (1 E-6). Arsenic, which is the major contributor 

to the carcinogenic risks for this receptor, and beryllium are the only carcinogens selected as COCs for 

exposure to soil at the Lower Subase. Chemical-specific risks for arsenic at all zones exceed 1 E-6, as seen 
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in Appendix F. 13. All other cumulative incremental cancer risks (for the future resident, construction worker, 

and full-time employee) were below lE-6. 

14.6.3.3 Exposure to Lead 

Lead was identified as a potential COC for soil and groundwater at the Lower Subase. Maximum detections 

of the chemical in site media exceeded the associated screening criteria (i.e., the 400 mg/kg OSWER soil 

screening level for residential land use and the 15 pg/L drinking water Action Level). Exposure to lead in 

soil at Zones 2 and 3 was addressed using the USEPA IEUBK Model, as discussed in Section 3.3.3. CTE 

and RME exposure concentrations for soil (presented in Table 14-15) were used, as well as several default 

parameters, to calculate estimated blood lead levels for children in a residential setting. Estimated levels 

ranged from 3.2 pg/dL (CTE, Zone 2) to 8.4 ,ug/dL (RME, Zone 3). These values are less than the 

established level of “concern”, 10 pg/dL, indicating that no adverse effects are anticipated for children 

exposed to surface and subsurface soil at Zones 2 and 3. 

=.P-.. 

The USEPA IEUBK Model was not used to assess exposure to lead in groundwater at all zones since this . 
medium is not expected to be used as a potable water supply. If groundwater were to be used for domestic 

purposes, it is expected that adverse effects would be experienced by potential receptors as reported 

groundwater detections exceeded drinking water standards. In addition, exposure to lead in soil at Zone 4 

was addressed in a qualitative fashion only. The highest reported concentration of lead in soil at this zone 

(10,600 mg/kg in samples 13TB4A and WE4A) exceeded 400 mgjkg by two order of magnitude. Based 

on this qualitative comparison, it is expected that exposure to soil at Zone 4 would produce adverse effects 

for children in a residential setting. 

14.6.3.4 Uncertainties 

A detailed discussion of uncertainties associated with the various aspects of risk assessment, in general, was 

provided in Section 3.3.5. Site-specific uncertainties for the Lower Subase risk evaluation are presented 

below. 

Some inorganic chemicals detected in site soil samples may be attributable to naturally occurring 

background levels. Background levels for metals in soil at NSB-NLON, developed by Atlantic Environmental 

Services, Inc., were presented on Table l-2. Almost all reported concentrations of aluminum, arsenic, 

-- barium, beryllium, chromium, cobalt, copper, iron, magnesium, manganese, and vanadium in the site soils 

were below the established background levels. 
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Environmental soil samples collected at the Lower Subase during the Phase I and II RI were not analyzed 

for semivolatile organic compounds. The analytical suite was determined based on historical usage of 

chemicals at the site. During the Phase I RI, potential concentrations of PAHs in soil were estimated using 

TPH data, fluorescence spectroscopy data, and known percentages of PAHs in No. 2 and No. 6 fuel oils 

which are used at the Lower Subase. These estimated concentrations were used in the Phase I RI Report 

to quantify risks associated with the site and demonstrated cumulative cancer risks below lE-6 and a 

noncarcinogenic HI below unity. Some uncertainty (potential underestimation of risks) is associated with 

the risk estimates presented in Table 14-l 6 because of the elimination of semivolatiles from the analyte list. 

However, the potential underestimation of risks is expected to be minimal based on the assessment provided 

in the Phase I RI Report. 

14.7 ECOLOGICAL RISK ASSESSMENT 

The Lower Subase is located in a highly industrialized portion of the NSB-NLON and is characterized by 

large industrial buildings, a substantial amount of paved area, and very little maintained lawn. The area is 

characterized by heavy human activity and does not provide suitable habitat for wildlife. The only potential 

ecological habitat near the Lower Subase is the Thames River (described in Section 17.3.6) which represents 

the Lower Subase’s western border. This portion of the Thames River is dominated by piers and serves as 

a docking and repair facility. Based on current conditions, ecological receptors are unlikely to come in 

contact with contaminants associated with the Lower Subase and it is unlikely that the Lower Subase 

represents a risk to ecological receptors. 

14.8 COMPARISON OF SITE DATA TO CONNECTICUT STANDARDS 

Analytical data for the Lower Subase were compared to Connecticut drinking water standards and 

remediation standards (CTDEP, January 1996). Tables summarizing the comparison of site data to 

Connecticut standards are provided in Appendix F.13. These tables, which follow the quantitative risk 

assessment spreadsheets in the cited appendix, identify, on a media-specific basis, those chemicals 

detected at concentrations in excess of state criteria. Maximum and average chemical concentrations are 

presented in the summary tables. Although the maximum concentration of a chemical may exceed an 

associated state criteria, the distribution of the chemical in the medium is also important with respect to 

decision making. Therefore, the average chemical concentration was included to provide some information 

on the potential distribution of the chemical. A brief narrative of the findings of this qualitative analysis is 

provided in the remainder of this section. Exceedances of state criteria for soil were discussed collectively 
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for all zones at the Lower Subase. The discussion of exceedances of state groundwater criteria is provided 

on a zone-specific basis. 

Site-specific soil data were compared to Connecticut remediation standards for direct-exposure and pollutant 

mobility. Direct exposure criteria for residential exposure were used to conservatively evaluate potential 

exposure to soil at the site. Maximum soil concentrations of TPH in all zones at the Lower Subase exceeded 

the residential direct exposure criteria. In addition, lead was also found at maxima in excess of the 

residential direct exposure criteria in Zones 3 and 4. No other exceedances were observed. 

To address concerns regarding migration of chemicals from soil to groundwater, site soil data were 

compared to Connecticut remediation standards for pollutant mobility. The groundwater classification for 

the Lower Subase is GB, which indicates that although the State recognizes that groundwater may not meet 

GA criteria at this time, the goal is to restore groundwater to GA quality. For Zones 1, 3, and 4, TPH and 

lead were repotted at maximum concentrations exceeding the GB pollutant mobility criteria. For Zone 2, 

lead was the only chemical detected at a maximum concentration in excess of the GB pollutant mobility 

criteria. A qualitative evaluation of the TCLP analytical results for the site soil samples (in relation to 

Connecticut pollutant mobility criteria for inorganics) is provided in Table 14-4. 

Analytical groundwater data for Zone 1 were compared to Connecticut MCLs and remediation standards 

for groundwater and surface water protection. Cadmium was detected in the unfiltered groundwater 

samples at a maximum concentration exceeding the state MCL. No exceedances of primary MCLs were 

noted in the filtered samples. Maximum concentrations of sodium in the filtered and unfiltered groundwater 

samples exceeded the state Notification Level of 28 mg/L. 

Maximum groundwater concentrations (unfiltered and/or filtered) for the following chemicals in Zone 1 

exceeded the Connecticut remediation standards for groundwater protection: 

0 Benzene 

l Bis(2-ethylhexyl)phthalate 

a Cadmium 

a Lead 

0 Vanadium 

l TPH 
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It should be noted that the groundwater protection criteria are applicable for GA or GAA designated 

groundwater and are also used to protect existing groundwater regardless of the classification. 

Since groundwater at the Lower Subase eventually discharges to a surface water body (i.e., Thames River), 

zone-specific groundwater data were also compared to Connecticut remediation standards for surface water 

protection. Those chemicals found at maxima in Zone 1 exceeding the surface water protection criteria are, 

as follows: 

0 Acenaphthylene 

0 Phenanthrene 

0 Arsenic 

l Cadmium 

0 Copper 

0 Lead 

0 Mercury 

Zone 2 analytical groundwater data were also compared to state standards. No exceedances of primary 

MCLs were noted in the unfiltered samples. Antimony was the only chemical detected in the filtered samples 

at a maximum concentration exceeding the Connecticut MCL. Maximum detections of sodium in the 

unfiltered and filtered groundwater samples were in excess of the 28 mg/L state Notification Level. 

Maximum groundwater concentrations (unfiltered and/or filtered) for the following chemicals in Zone 2 

exceeded the Connecticut remediation standards for groundwater protection: 

0 Antimony 

0 Lead 

0 TPH 

Arsenic and lead were the only chemicals detected in Zone 2 at maximum concentrations exceeding the 

surface water protection criteria. 

Minimal exceedances of state standards were noted for groundwater at Zone 3 of the Lower Subase. All 

chemicals detected in the unfiltered and filtered groundwater were present at maximum concentrations 

below the primary state MCLs, and the Connecticut remediation standards for the protection of groundwater 

and surface water. The only exceedances were noted for sodium. This chemical was detected in the 
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unfiltered and filtered groundwater samples at maximum concentrations in excess of the 28 mg/L state 

Notification Level. 

Analytical groundwater data for Zone 4 were also compared to state standards. The following chemicals 

were detected in the unfiltered groundwater samples in Zone 4 at maxima exceeding the Connecticut MCLs: 

1 ,l -Dichloroethene 

Methylene chloride 

Vinyl chloride 

Benzo(a)pyrene 

Bis(2-ethylhexyl)phthalate 

Cadmium 

Chromium 

Thallium 

Exceedances of MCLs were noted for antimony, chromium, and thallium in the Zone 4 filtered groundwater 

/---- 
samples. Sodium was also detected in unfiltered and filtered groundwater samples at maximum 

concentrations exceeding the state Notification Level of 28 mg/L. 

For Zone 4, maximum groundwater concentrations (unfiltered and/or filtered) for the following chemicals 

exceeded the Connecticut remediation standards for groundwater protection: 

a?-- -’ 

0 1 ,l -Dichloroethene 

0 Methylene chloride 

l Vinyl chloride 

l Benzo(a)anthracene 

l Benzo(a) pyrene 

l Benzo(b)fluoranthene 

l Benzo(k)fluoranthene 

l Bis(2-ethylhexyl)phthalate 

l Antimony 

l Cadmium 

l Chromium 

l Lead 

l Thallium 
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l Vanadium 

l TPH 

Those chemicals found in Zone 4 at maxima exceeding the surface water protection criieria are, as follows: 

l Benzo(a)anthracene 

l Benzo(a)pyrene 

l Benzo(b)fluoranthene 

l Benzo(k)fluoranthene 

l Phenanthrene 

l Arsenic 

f Cadmium 

0 Copper 

0 Lead 

0 Mercury 

l Zinc 

14.9 SUMMARY AND CONCLUSIONS 

This section presents a summary of major findings of the Phase II RI at the Lower Subase. A summary of 

the nature and extent of contamination is provided in Section 14.9.1. Sections 14.9.2 and 14.9.3 summarize 

the baseline human health risk assessment and ecological risk assessment for the site, respectively. 

Section 14.9.4 summarizes the comparison of site data to state standards and Sect.ion 14.9.5 provides 

recommendations regarding additional action or investigatory efforts for the site. 

14.9.1 Nature and Extent of Contamination 

In spite of the fact that the Lower Subase has been in use for more than 100 years, very little environmental 

contamination was identified in this area during the course of the Phase II RI. For evaluation purposes, four 

zones of the Lower Subase have been identified and the discussion centers on these zones. Although 

various volatile organics were detected in soil samples, concentrations were typically quite low (i.e., from 

1 to 20 pg/kg). Semivolatile organic analyses were not performed for soil samples during either the Phase 

I or Phase II Rls, however, it is expected that such compounds are present. This conclusion has been 

reached based on the detection of low levels of semivolatile organics in groundwater, and based on the 

presence of fuel-related compounds in soil. TPH analyses were completed as an indicator of fuel/oil 
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contamination, and relatively high concentrations of TPH were encountered, particularly in the vicinity of 

source Sites 10 and 11 in Zone 1, and Building 79 (Slte 13) and the Quay Wall in Zone 4. The Phase I RI 

fluorescence spectroscopy data primarily indicated the presence of No. 2 fuel/diesel oil, No. 6 fuel oil, and 

lubricating oils. In addition, lead was detected at relatively high concentrations, particularly in surface soil 

in Zones 3 and 4. Analytical results for lead in the TCLP samples from Zone 2 and Zone 4 also exceeded 

Federal Toxicity Characteristic regulatory levels. Measures have been implemented to address lead 

(including solidification of lead contaminated soils at Building 31) to decrease the potential for contaminant 

migration. 

Although several volatile and semivolatile organic compounds were detected in groundwater samples, most 

were detected infrequently and at relatively low concentrations (i.e., a few organic concentrations ranged 

up to 57 pg/L; most, however, were less than 10 pg/L). Manganese was detected at relatively high 

concentrations (up to 2,290 pg/L in the sample collected during Round 2 of the Phase II RI from Zone I 

well 13MW8) in groundwater samples from all four zones. 

&S-. 

Several metals, most notably lead at a concentration of 2,760 pg/L, were detected at elevated 

concentrations in the unfiltered groundwater sample collected from well NESOll during Round 1 of the 

Phase II RI. As discussed in Section 14.4.2.4, these elevated concentrations were most likely due to the 

presence of suspended sediment in the sample. 

Releases of petroleum products and oily substances have been observed in the Thames River in the vicinity 

of a storm sewer outfall near Pier 4 in November 1994. It appears that residual waste materials from past 

disposal practices at the Lower Subase entered the storm sewer and discharged into the Thames River. 

An expandable rubber plug has since been installed in the sewer line and no visible releases of petroleum 

product have been observed in the Thames River to date. 

It appears that the Lower Subase may have impacted the Thames River due to the presence of elevated 

contamination in the sediment adjacent to the Lower Subase. Further discussion regarding the Thames 

River is included in Section 17. 

14.9.2 Baseline Human Health Risk Assessment 

-1. 

The baseline human health risk assessment for the Lower Subase focused on three potential receptor 

groups: full-time employees, construction workers, and future residents. Noncarcinogenic risks were found 

to be below the USEPA acceptable limit of one for all receptor groups. Carcinogenic risks for all receptors 
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at all zones were either less than 1 E-6 or within the USEPA’s acceptable target risk range 1 E-4 to 1 E-6. The 
=v 

majorii of the cumulative incremental cancer risks for the identified potential receptors were less than 1 E-6. 

14.9.3 EcoloQical Risk Assessment 

The Lower Subase is located in a highly industrialized portion of the NSB-NLON and is characterized by 

large industrial buildings, a substantial amount of paved area, and very little maintained lawn. The area is 

characterized by heavy human activity and does not provide suitable habitat for wildlife. The only potential 

ecological habitat near the Lower Subase is the Thames River (described in Section 17.3.6) which represents 

the Lower Subase’s western border. This portion of the Thames River is dominated by piers and serves as 

a docking and repair facility. Based on current conditions, ecological receptors are unlikely to come in 

contact with contaminants associated with the Lower Subase and it is unlikely that the Lower Subase 

represents a risk to ecological receptors. 

14.9.4 Comparison of Site Data to State Standards 

Various chemicals were detected in the site media at maxima exceeding the state standards discussed in 

Section 14.8. TPH and lead, which were identified as COCs in the baseline human health risk assessment, 

were the only soil chemicals reported at maximum concentrations in the specific zones that exceeded the 
V 

Connecticut remediation standards for pollutant mobility. 

For groundwater in all zones, maximum detections of sodium in the unfiltered and filtered samples exceeded 

the state Notification Level for a drinking water source. This chemical was not retained as a COC in the 

baseline human health risk assessment, and no dose-response parameters are available to quantitatively 

evaluate exposure to sodium. For Zone 1 groundwater, acenaphthylene, phenanthrene, 

bis(2-ethylhexyl)phthalate, copper and mercury were not retained as COCs in the baseline human health risk 

assessment, but were reported at maxima in excess of Connecticut standards. A quantitative evaluation of 

exposure to acenaphthylene, phenanthrene, and copper was not provided in the human health risk 

assessment because of the lack of published dose-response parameters. Maxima of the remaining 

chemicals were less than the risk-based COC screening levels for ingestion of tap water. 

Besides sodium, exceedances of Connecticut standards were also noted for a few chemicals detected in 

the groundwater at Zones 2 and 3. However, all of these chemicals were selected as COCs in the baseline 

human health risk assessment. 
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For Zone 4 groundwater, phenanthrene, mercury, and zinc were not retained as COCs in the baseline 

human health risk assessment, but were repotted at maximum concentrations exceeding the state standards. 

As mentioned previously, no dose-response parameters are available to quantitatively evaluate exposure to 

phenanthrene. Maximum detections of mercury and zinc were less than the risk-based COC screening 

levels for tap water ingestion. 

14.9.5 Recommendations 

It is recommended that further characterization of the Lower Subase be performed during a separate RI. 

The characterization should focus on sampling and analyses to evaluate the nature and extent of lead, TPH, 

and semivolatile organic compounds in soil. Continued groundwater sampling and analyses is also required 

to monitor contamination levels. In addition, a focused data collection effort should provide information 

relevant to an FS to evaluate potential remedial options for the site. This recommendation is supported by 

the following information: 

l Relatively high concentrations of lead in soil are present at Zones 3 and 4 in the vicinity of Site 

17 (Building 31, Zone 3), Site 13 (Waste oil pit at Building 79, Zone 4), and the Quay Wall 

(Zone 4). Concentrations of lead were as high as 1,320 mg/kg in Zone 3 and 10,600 mg/kg in 

Zone 4. 

l High concentrations of TPH in soil are also present at Zone 1 (Site 10 Fuel Oil Storage Tanks 

and Tank 54-H, Site 11 Power Plant Oil Tanks; maximum concentration = 51,600 mg/kg), 

Zone 3 (along Bull Head Road; maximum concentration = 3,400 mg/kg), and Zone 4 (waste oil 

pit at Building 79 and Quay Wall; maximum concentration = 11,800 mg/kg). 

0 Semivolatile organic compounds have not been analyzed in soil during the Phase I and II RI 

activities. Monitoring of these compounds are needed to evaluate risks associated with these 

contaminants. It is highly probable that semivolatile organic compounds will be detected at 

significant levels in soil, based on the presence of TPH. Semivolatile organic compounds are 

common components of TPH, and the concentrations of these compounds are not known. 

l Petroleum products and oily substances have historically migrated into the Thames River in the 

vicinity of the Quay Wall. As discussed in the ecological risk assessment in Section 17.7, the 

Thames River sediment and shellfish community may be impacted in the vicinity of the Lower 

Subase. 
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Pier 33 and Berth 16 are not addressed in this document. These sites have probable sources of 

contamination which could impact soil, groundwater, and the adjacent Thames River. The Navy is currently 

planning an expanded RI for the Lower Subase to include the Pier 33 and Berth 16 area. The intent of the 

expanded RI is to address concerns at the Pier 33 and Berth 16 area and to address data gaps for the 

Lower Subase. 

The expanded RI is being conducted in a tiered approach because of the considerable existing database. 

The Background Review Report for the Lower Subase Remedial Investigation (B&R Environmental, March 

1997) was developed as part of the first tier of data collection to accumulate data from several studies, 

including this Phase II RI, and to identify potential data gaps. Based on the results of the Background 

Report, a draft Work Plan for the Lower Subase RI was developed and submitted to the regulatory agencies 

for review and comment in March 1997. Sufficient data will be collected in the Lower Subase RI to proceed 

to a Feasibility Study where various remedial alternatives for this site will be developed and evaluated. 
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TABLE 14-1 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 13 - LOWER SUBASE 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

I Analysis 

Fluorescence 
Oil 

Identification 

GROUNDWATER 

011691-l 3MWl S 

011691-l 3MW2S 

011691-l 3MW3S 

011791-l 3MW4S 

0 

l 

l 

l 

0 

l 

l 

l 

0 

l 

l 

l 

l 

l 

l 

l 
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TABLE 14-l (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 13 - LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT 

Sample 
Depth 
(feet 

below 
ground) 

Target Target 
Compound Analyte List TCLP”’ 
List (XL) (TAL)“’ 

Analysis 

I Volatiles Metals 
(total) I I 

Metals 

Fluorescence 
Oil 

Identification 

Sample ID 
TPHB’ 

311791-l 3MW5S -- I l I l I l I 

X1891-13MWlOS 

?l 1891-13MW18S(8) 

112191-13MWllS 

112191-13MW12S 

112191-13MW13S 

111591-l 3MW14S 

312291-l 3MW15S 

112291-13MW19S(g) 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

I 

I 

/ 

, 

I 

I 

I 

112391-13MW16S 

111591-13MW17S 

012291 -WEMWl S 

012291 -WEMW4S 

012391 -WEMW5S 

011891 -NESOMW4S 

012191 -NESOMWGS 

012191-NESOMWlOS 

D12191-NESOll 

311891-13MW6S l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

311591-13MW7S 

311591-l 3MW27@ 

521191-13MW8S l 

l 

l 

l 

l 

l 

l 

l 111791-l 3MW9S 

-I l I l I I l I 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

-- I l I l I lel l 1 
l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 
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TABLE 14-l (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 13 - LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT 

Target Analyte List (TAL) metals, boron, and cyanide. 
Toxicity Characteristic Leaching Procedure (TCLP) metals. 
Total Petroleum Hydrocarbons. 
l - Indicates samples analyzed at a fixed-base laboratory. 
Sample 13MW23 is a field duplicate of 13MWl3. 
Sample 13MW24 is a field duplicate of 13MW14. 
Sample 13MW27S is a field duplicate of 13MW7S. 
Sample 13MW18S is a field duplicate of 13MWlOS. 
Sample 13MW19S is a field duplicate of 13MW15S. 

-- 
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TABLE 14-2 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 13 - LOWER SUBASE 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

Sample 
Depth 

(feet below 
ground) 

Analysis 

Target Compound List 
(Tw 

TAL Metalsl” 
Lead@’ TPH”’ TCLPH) Engineeringm 

Volatiles I Semivolatiles Total 1 Dissolved 

ROUND 1 - SOIL 



’ ‘, 
1 

TABLE 14-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 13 - LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

13TBll-0406 

13TB12-0204-X 

13TB12-0406 

13TB12-0608-X 

13TB13-0305 

13TB13-0911 

13TB15-0305 

13TBl5-0709 

13TBl6-0204 

13TBl6-0810 

13TBl7-0406 

13TBl7-0608 

13TBl8-0103 

13WE4A-0002 

6-8 0 

3-5 0 0 0 

9-11 0 l 0 

3-5 0 0 0 

7-9 0 0 0 

2-4 0 0 0 

8-10 l 0 0 

4-6 0 0 l 

6-8 0 0 l 

l-3 0 0 0 

o-2 0 0 . 

ROUND I- GROUNDWATER 

13GWl - - 0 0 0 0 0 

13GW2 -- 0 0 0 0 0 

13GW3 -- 0 0 0 0 0 

13GW6 __ 0 0 0 0 0 



TABLE 14-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 13 - LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

13GW8 

13GW9 

13GWlO 

13GW11 

13GW12 

13GW13 

13GW15 

13GW17 

13GW17-D(‘) 

13GW14 

13GW16 

13GWl8 

13GW19 

13GW20 

13GW20-D(“) 

13GW21 

NESO 4 

NESO 6 

NESO 10 
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- 

- - - 0 - - 8 - 0 - l - l - 

- l - l - l - l - 8 - - ?J 

g 0 
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- 9 5 m
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TABLE 14-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 13 - LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

1 13GW17-D-2(‘*) 

I NESO 4-2 

/ NEW-2 

I WE-5-2 _ - I l I 

5 

6 
7 
8 
9 
10 
11 
12 

Sample 
Depth 

(feet below 
ground) 

Analysis 

Target Compound List 
(Tw 

TAL Metals”’ 
Leadla TPHP’ 

Volatiles I Semivolatiles Total 1 Dissolved 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

-- I l I I l I 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

I l I l I 

TAL Metals plus boron and hardness. 
Samples with suffii (-X) analyzed for lead by X-ray fluorescence (XRF). 
Total Petroleum Hydrocarbons. 
Toxicity Characteristic Leaching Procedure (TCLP) for metals only, except 13TB3A-2.54.5 and 13TB3A-0608 which were also analyzed for TCLP 
organics (volatiles, semivolatiles, herbicides, and pesticides). 
Engineering characteristics for waters include biochemical oxygen demand (fjday), chemical oxygen demand, total organic carbon, oil &grease 
(hydrocarbon fraction), total suspended solids, hardness, ammonia (as nitrogen), and total phosphorus. 
l - Indicates samples analyzed at fixed-base laboratory. 
0 - Indicates samples analyzed using field screening. 
13TB3A-2.54.5D is a field duplicate of 13TB3A-2.54.5. 
13GW17-D is a field duplicate of 13GW17. 
13GW20-D is a field duplicate of 13GW20. 
13GW12-D-2 is a field duplicate of 13GW12-2. 
13GW17-D-2 is a field duplicate of 13GWl7-2. 

c i, c; IllI, 
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TABLE 14-3 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 13MW1(12-14) 13MWl8Wll 
DEPTH (feel): 12-14 9-11 
LOCATION: !JMWl 13MWl8 
ZONE: 1 1 
SAMPLE DATE: 1lm5l9o 01R6l94 
INVESTIGATION: PHl PH2-1 
SAMPLE TYPE: GRAB GRAB 

STATUS: 

13Mw2(19-12) Il3MW3(12-14) I1~W-4 
10-12 

‘3MW2 

I 
11/05/90 

PHl 

;RAB 

12-14 
13MW3 

1 

11107/90 
PHl 

GRAB 

6-8 

13MW4 

1 

11 lO7l9O 

PHl 

GRAB 

13Mw5(10-12) 

10-12 

13MW5 

1 

1 l/08/90 

PHl 

GRAB 

13MW7 

1 
11 x)7/90 

PHl 

GRAB 

I I I I - 

‘U ! SU I 6U ! 5J 
7 

CARBON DISULFIDE , 6U 560U 21 

ETHYLBENZENE 6U 56OU 27 U 5u 6U 6U 
METHYLENE CHLORIDE 6U 560U 27 U 5U 6U 6U 
TETRACHLOROETHENE 6U 56oU 27 U SU 6U 6U 
TRICHLOROETHENE 6U 560U 27 U 5U 6U 6U 
XYLENES. TOTAL 6U 560U 27 U 5U 6U 
INORGANICS lMG/KGl 

6U 

COBALT 3.5 I 3.4 3.1 5.5 5.5 1.8 

COPPER 9.1 J 10.3 J 8.2 J 59.6 18.1 J 7.7 J 

IRON 8200’ I 6420 7610 xK30 m4oo 3770 

LEAD 4.2 J 2.6 22.6 J 3.0 J 383 J 17.6 J 3.6 J 

MAGNESIUM 2590 1830 2170 3020 2890 1310 

MANGANESE 118 125 95.9 148 173 56.1 

MERCURY 0.11 u 0.11 u 0.1 u 0.48 J i 0.12 u 0.12 J 

NICKEL 4.8 4.4 4.4 12.0 ! io.3 2.4 

POTASSIUM 2830 J 15ooJ 1870 J 195OJ 2190 J 1170 J 

SELENIUM 0.45 u 0.45 u 0.43 u 0.44 u 0.47 u 0.48 u = 
SILVER 1.6 U 1.6 U 1.5 u 2.2 J 1.6 U 1.7 u 9) 

SODIUM 140 J I 74.0 J 117 J 365J 114 J 184 J z 

VANADIUM 12.0 
3 

10.6 11.1 27.1 16.9 5.7 

ZINC 37.4 24.6 20.7 70.4 29.1 20.3 -G 

TOTAL PETROCEUM HyDRocARBONs (MG/Kc#) s 

TPH I lzoo 1 51600 J I 14ooo I 11000 I 450 I 7m I 830 I 



TARLE 14-3 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 13MW8(aio) 13Mwq6-6) 
DEPTH (feet): 8-10 6-8 
LOCATION: 13MW6 13Mw9 
ZONE: 1 1 
SAMPLE DATE: 11 lO7l90 11/07/90 
INVESTIGATION: Ptil PHl 
SAMPLE TYPE: GRAB GRAB 
STATUS: 

1318130305 13TB13-0911 13TB150% 

3-5 9-11 3-5 

13TB13 13TB13 13TB15 

Olml94 01126l94 

PH2-1 PHZ-1 
GRAB GRAB 

01125l94 

PH2-1 

GRAB 

13TBl!i-O709 

7-9 
13TB15 

1 
01125f94 
PHZ-1 

GRAB 

13TBM204 

2-4 

13TB16 

1 
Olmw94 
PHZ-1 

GRAB 

z 
n,= 

SODIUM 4445 821 J I al 

s VANADIUM 13.6 14.9 = E 

0 ZINC 28.5 32.7 I 

ii4 
TOTAL PETROLEUM HYDROCARBONS (MOMG) 

b is 

1 TPH I 4900 I 70 u I 263J I 
4-r 

888J I 213 J I 788 J I 23.8 J 



SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

ZONE: 

SAMPLE DATE: 

INvESnGAnON: 
SAMPLE TYPE: 

STATUS: 

VOIATILES IUGMGI 

13TBl60810 131817-0406 

8-10 4-8 

13TB16 13TB17 

1 1 
0144l94 o1i25lB4 
PH2-1 PH2-1 
GRAB GRAB 

13TB17X&I8 

8-8 

13TB17 

1 

01125J94 

PH2-1 
GRAB 

13Mwlq6-6) 

6-8 

13MWlO 

L 
11/08190 

PHl 

GRAB 

TARTA? 14-3 
SUMMARY OF POSITWE SOIL ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON; GROTON, CONNECTICUT i, 

~13Mw11(2-4) 

2-4 

13MWll 

2 

111o8m 

PHl 

GRAB 

wwi7(alo) 

B-10 

13Mw17 

L 
11112/90 

PHl 

GRAB 

13hdW6(14-16) 

14- 18 

13MW6 

2 

11/13/90 

PHl 
GRAB 

CARBON DISULFIDE 5u 5u 6U 12 u 

ETHYLBENZENE . 5U 5u 6U 12 u 

METHYLENE CHLORIDE 5u 5u 2J 12 u 

TETRACHLOROETHENE 5u su 6U 12 u 

TRICHLOROETHENE 5u su 1 J 12u 

XYLENES, TOTAL 5u 5u 6U 12 u 
INORGANICS lMGlKGl 

TOTAL PETROlEUM H-ARGONS (MGIKG) 
Gig 

1 TPH I I I I I I I 
Sd 

810 J 546J 4SJ 130 150 8OU 70 u 



TABLE 14-3 
SUMMARY OF POSlTlVE SOIL ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON; GROTON, CONNECTICUT 

L 

SAMPLE NUMBER: 
DEPTH (feet): 

LOCATION: 

ZONE: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

Afll II ItWKnl 

13TB114I4C6 

4-6 

13TBll 

2 

Olmw94 

PH2-1 

GRAB 

13788.0103 

t-3 

13TB8 

2 

Ollw94 

PH2-1 

GRAB 

13TB9.0103 

l-3 

13TB9 

2 

Oll24l!%l 

PH2-1 

GRAB 

l%nv12(6-10) 

I 

13TB12MOIX 

8-10 2-4 

13MW12 13TB12 

3 13 
11/08/90 Oll22i94 

PHl PHZ-1 

GRAB GRAB 

a 
3 @; 
iii% 

G TOTAL PETROLEUM HYDROCAR8ONS (MO/KG) %A 
TPH I 189 J I 8585 I 26.8 J I 34OOJ I I 138 I 

13TB12w 

4-8 

13TB12 

3 

Ollw94 

PH2-1 

GRAB 



‘? 
‘% 
) 

TP.BLE 14-3 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 131818-0103 13T85A-153 5 

DEPTH (feet): l-3 1.5 - 3.5 

LOCATION: 13TB18 13TB5A 

ZONE: 3 3 

SAMPLE DATE: ozOli94 OlR2l94 

INVESTIGATION: PHZ-1 PHZ-1 

SAMPLE TYPE: GRAB GRAB 

STATUS: 

VOLATILES (W/KG) 

13TB5A-1.53 5X 

1.5-3.5 

13TBSA 

3 

Oll22sl 

PHZ-1 

GRAB 

13TB7 

3 

01/22/94 

PHZ-1 

GRAB 

13Mw13(&10) 

8-10 

13MW13 

4 

11H3t9o 

PHl 

GRAB 

13Mw23(8-10) 
8-10 

13MW13 

4 

11113@0 

PHl 

GRAB 

13MWl4(12-14) 

12- 14 

13MW14 

0 

llH3m 

‘Hl 

SRAB 

2 . 0 
iii TOTAL PETROLEUM HyDFK)cARBoNs (MGMG) 

1 TPH I 4505 I 552 I I 65.2 I 310 I 440 I 110 1 



TABJ,E 14-3 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON; GROTON. CONNECTICUT 

1 SAMPLE NUMBER: 

’ DEPTH (feet): 
LOCATION: 

ZONE: 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

13MW15(12-14) 13hlw16(1w) 

112- 14 lo- 12 

13MWlS 13MW16 
4 4 
11112m 11112m 

PHl PHl 
GRAB GRAB 

13TB2A-0406 

4-6 

13TB2A 

4 
o1i22l94 

PHZ-1 
GRAB 

13TB2&04&X 

4-6 

13TB2A 
4 

OlR2l94 

PHZ-1 

GRAB 

13TB24m 1 13TB3AaX 

8-8 

I 

6-8 
13TB2A 13TB3A 

4 14 
01R2l94 

PH2-1 
GRAB 

02lOll94 

PH2-1 
GRAB 

MAGNESIUM 35905 3100 5510 

MANGANESE 144 J 139 J 191 J 

MERCURY 0.11 UJ 0.11 UJ 0.16 UJ 

1 ZINC I 38.0 J I 48.9 J I 43.1 J I I I I 
TOTAL PETROLEUM HYDROCARBONS (MGIKG) 44 

TPH I 80 I 170 I 960 I 383 I I 11600 I 
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TARTX 14-3 
SUMMARY OF POSITNE SOIL ANALYTICAL RESULTS 

0 LOWER SUBASE; NSB-NLON; GROTON, CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

ZONE: 

SAMPLE DATE: 

INvESnGAnON: 

SAMPLE TYPE: 

STATUS: 

13TB3A-2 54 5 

2.5 - 4.5 

13TB3A 

4 

Olml94 

PHZ-1 

GRAB 

137834-2 54.50 

2.5 - 4.5 

13TB3A 

4 

01c!2i94 

PH2-1 

GRAB 

4 

01l22l94 

PH2-1 

GRAB 

13TBIA0Il2-X 137-7 

o-2 5-7 

13TB4A 13TB6 

i4 4 

01lz?i94 Oll23i94 

PH2-1 PH2-1 
GRAB GRAB 

13WEIAm 

o-2 

WE4A 

4 

01R3l94 

PHZ-1 
GRAB 

II 

INORGANICS (MOMO) 

1 LEAD I 8240 J I 4770 J I 280J I 1810 J I 98.9 J I 106OOJ I 
TOTAL PETROLEUM HYDROCARBONS (MO/KG) 

I 

TPH I 321 J I 69.2 J I 3440 I I 970 I 925 I 1 



TABLE 144 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 
LOWER SUBASE: NSB-NLON. GROTON. CONNECTICUT 

, 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

SAMPLE TYPE: 

ZONE: 

13MWi(12-14) 

PHI 

11/05m 
13Mwl 

GRAB 

Zone- 1 

13MW1ao911 

PH2-1 
o1Q6lQ4 

13MW18 

GRAB 

Zone-l 

13MW2(10-12) 

PHl 

11 mi/QO 

13MW2 

GRAB 

Zone-l 

13MW3(12-14) 

PHl 

11/07i9O 

13Mw3 

GRAB 

Zone-l 

13MW4p-8) 

PHl 

11/07/90 
13Mw4 

GRAB 

Zone-1 

13MW5(10-12) 

PHl 

11/08/90 

13Mw5 

GRAB 

Zone-l 

13MW7(810) 

PI-u 

11 /omO 
13Mw7 

GRAB 

Zone-l 

ARSENIC (5.Ohl.5) 0.500 u 0.0280 u I 0.500 u I osw u I 0.500 u I 0.500 u 0.500 u 

BARIUM (100.0/10.01 I 0.140 I 0.0899 0.220 0.0920 0.198 0.330 I 0.0870 

CADMIUM (1.0/0.05) 0.0020 u 0.0020 u 0.0020 u 0.002u u 0.0020 u 0.0020 u 0.0020 u 

CHROMIUM (5.0/0.5) 0.0160 J 0.0030 UJ 0.0084 J O.W50 UJ 0.0052 J 0.0085 J 0.0077 J 

LEAD (5.0/O. 15) 0.100 u 00200 u 0.150 0.100 u 1.70 0.100 u 0.100 u 

SELENIUM (1 .O/O.S) I 0.200 u 1 0.0240 u I 0.200 u 0.200 u I 0.200 u I 0.200 u I 0.200 u 
SILVER 15.01036) 1 0.0070 UJ 1 O.ca2o u 0.0450 J t 0.0070 UJ 1 0.0070 UJ t 0.0070 UJ 1 0.0070 UJ 

l Federal Toxkity Characterlstlc Regulatory Level (68 FR 49049)IConnectkut Ramediation Standard Pollutant Mobllii Criteria for 08 waters. 
,I 

l!iIt 



TABLE 144 
SUMMARY OF POSITNE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 13MW8(&10) 13MW9(6-6) 13TEWO3C5 13TBl3-0911 13TBl50305 13TBl5-9709 

INVESTIGATION: PHl PHl PH2-1 PH2-1 PH2-1 PH2-1 
SAMPLE DATE: 11107t90 11 lO7l9O 01126/94 Olcw94 OlQ5/94 OlLEit94 
LOCATION: 13MW8 13w9 13TBl3 13TB13 13TBlS 13TB15 

SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB 

ZONE: Zone- 1 zone-1 Zone-l Zone1 Zone-l Zone-l 

T 13TBl6-0204 

PH2-1 
01/24/94 
13TB16 

GRAB 

Zone-l 

l Federal Toxicity Characteristic Regulatory Level (68 FR 46049)lCon~ut Remedlation Standard Pollutant Mobility Crltcria for GB waters. 



TABLE 144 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 13TB160810 13TBl7-0406 13TB17%08 13MWlO(6-8) 13Mw11(2-4) i3hwi7(aio) . 
INVESTIGATION: PH2-1 PH2-1 PH2-1 PHl PHl PHl 
SAMPLE DATE: OIL?494 0112%4 01R!394 11/06/90 llm6lQo 11112@0 
LOCATION: 13TBl6 13TB17 13TBl7 13MwlO 13Mwll 13Mwl7 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB 
ZONE: Zone-l zone-1 zone-1 zone-2 zone-2 Zone-2 

13MW6(14-16) 

PHl 
11113/90 
13MW6 

GRAB 

zone2 

l Federal Toxklty Characteristic Regutatory Level (68 FR 48048)iConnectkut Remediatfon Standard Pollutant Mobility Criteria for GB waters. 

8, 
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TABLE 144 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS (SOIL) 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 13TB1144C6 13TB8-0103 13TEI9-0103 13Mw12(@-10) 13TB124W6 13TB1@-0103 

INVESTIGATION: PH2-1 PH2-1 PHP-I PHl PH2-1 PH2-1 

SAMPLE DATE: Oll2494 OlR4i94 Olml94 llm8l9o 01/22/94 02/01/94 

LOCATION: 13TBll 13TB8 13TB9 13Mwl2 13TBl2 13TBl8 

SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB 

ZONE: zolw-2 zone2 zone-2 Zone3 zone-3 zone3 

13TB54-1.5-3.5 

PH2-1 

O1i22l94 7 13TBSA 

GRAB 

zone-3 

l Federal Toxkily Characterfstk Regulatory Level (68 FR 46Ora)E onnedd Remadiation Standard Poflutant Mobility Criteria for 08 waters. 
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SAMPLE NUMBER: 1 13TB2A-0406 1 13TB3At600 1 13TB3A-2.54.5 13TB3A-2.54.50 ~13TB4A-OYJ2 1 13T860507 113WE4A-0002 

TABLE 14-4 

x SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDUFE ANALYTICAL RESULTS (SOIL) 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

PH2-1 

Oll22l94 
13TB3A 

GRAB 

zone-4 

I YLm- “IL I NY \I.~Wb, 

ARSENIC (5.01’0.5) 0.0260 u 0.0260 u 0.0375 J 0.0354 J 0.0260 u 0.0260 u 0.0309 J 
BARIUM (lOO.o/lO.O) 0.125 0.246 0.408 0.379 0.291 0.0246 0.166 
CADMIUM (1.0/0.05) o.w2o u 0.0022 J 0.0020 u 0.0020 u 0.0024 J 0.0020 u 0.0106 
CHROMIUM (S.OtO.5) 0.0112 0.0030 UJ 0.0030 u 0.0030 u 0.0087 0.0030 u 0.0086 
LEAD (5.0x1.15) 0.0140 UJ 21.3 150 J 109 J 0.909 J 0.0578 U 143 J 
SELENIUM (1 B/0.5) 0.0240 u 0.0453 J 0.0240 u 0.0240 .u 0.0240 u 0.0240 u 0.0240 u 

SILVER (5.OIO.36) 0.0020 u 0.0020 u o.w20 u 0.0020 u o.w20 u 0.0020 u O.WM u 

l Federal Toxkity Charwteristk Reguktory Levei (M FR 46048)Econnectkut Remdbth 8tandard Poiiutant Mobiiity Criteria for GB waters. 
:/ 



TABLE 14-5 
SUMMARY OF SOIL ANALYTICAL RESULTS -ZONES 1 AND 2 
SITE 13 - LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Zone 1 Zone 2 
Shallow Subsurface Soils (6 Feet) (1) Deep Subsurface Soils (~5 Feet) (2) 

Analyte 
Shallow Subsurface Soils (<4 Feet) (3) Deep Subsurface Soils (>4 Feet) (4) 

Frequency Concentration Location of Frequency Concentration Location of Frequency Concentratior Location of Frequency Concentration Location of 

of Range Yaxlmum of Range Maximum of Range Maximum of Maxlmum 
Detection 

Range 
DetecUon Detection Detection Detection DetecUon Detection Detection 

VOLATILE ORGANICS (uglkg) 

Carbon disuffide NA (5) 118 5 13Mw7 O/l ND (6) o/3 ND 
Methylene chloride - NA 018 ND 011 ND 113 2 13Mw17 
Trichloroethene NA o/a ND 011 ND 113 1 13Mw17 
INORGANICS fma/kal 

. I I, 

}I 
TCLP METALS (ma/L) (7) 
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TABLE 14-5 
SUMMARY OF SOIL ANALYTICAL RESULTS -ZONES 1 AND 2 
SITE 13 - LOWER SUBASE 

g NSB-NLON, GROTON, CONNECTICUT 

z 
PAGE 2 OF 2 

Zone 1 Zone 2 

Shallow Subsurface Solls (<S Feet) (1) Deep Subsurface Soils (~5 Feet) (2) Shaiiow Subsurface Soiis (<4 Feet) (3) Deep Subsurface Soils (~4 Feet) (4) 

Analyte Frequency Concentration Location of Frequency Concentration LocaUon of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maxlmum of Range Maximum of Range Maximum of Range MaxEmum 

Detection Detection Detection Detection Detection Detection Detection DetecUon 

TOTAL PETROLEUM HYDROCARBONS (mgkg) 

1TPi-i 1 414 [ 23.8546 1 13TB17 1 12l13 1 45-51600 1 13MW16 1 313 1 26.6-656 1 13TB6 1 214 1 130-169 1 13TBll 1 

1 Includes samples 13TBl3-030513TB150305,13T816-0204, and 13TB17-0406. 
2 lndudes samples 13MWl (12-14) 13MW16-0911, 13MW2 (10-12) 13MW3 (12-14) 13MW4 (6-6). 13MW5 (10-12) 13MW7 (a-lo), 13MW6 (a-lo), 13MW9 (6-a), 13TB13-0911, 

13T815-0709,13TB16-0810, and 13TBl7-0606. 

3 Includes 13MWll (24) 13TB6-0103, and 13TB9-0103. 

4 Includes 13MWlO (6-a) 13MW17 (a-10) 13MW6 (14-16) and 13TBll-0406. 

5 NA - Not Analyzed. 

6 ND - Not Detected. 

7 Values in parentheses represent Federal Toxicity Characteristic Regulatory level (56 FR 46049)IConnecticut Clean-Up Standard Pollutant Mobility Criteria 

F 
for GB Waters. 

i.2 



TABLE 14-6 
SUMMARY OF SOIL ANALYTICAL RESULTS -ZONES 3 AND 4 
SITE 13 - LOWER SUBASE 

x NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Zone 3 zone 4 
Shallow Subsurface Soils (C, Feet) (1) Deep Subsurface Soils (24 Feet) (2) Shallow Subsurface Soils (~6 Feet) (3) Deep Subsurface Soils (~5 Feet) (4) 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentratior Location of Frequency Concentration LocaUon of 

of Range Maximum of Range Maximum of Range Maximum of Range Maximum 
Detection Detection Detection DetecUon Detection Detection Detection Detection 

VOLATILE ORGANICS (uglkg) 
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TABLE 148 
SUMMARY OF SOIL ANALYTICAL RESULTS -ZONES 3 AND 4 
SITE 13 - LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT 

g 
PAGE 2 OF 2 

Zone 3 zone 4 

Shallow Subsurface Soils ((4 Feet) (1) Deep Subsurface Soils (ti Feet) (2) Shallow Subsurface Soils (6 Feet) (3) Deep Subsurface Soils (~6 Feet) (4) 

Analyte Frequency Concentration Location of Frequency Concentratiod Location of Frequency Concentration Location of Frequency Concentratiod Location of 

of Range Maxlmum of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Detection Detection Detection 

Lead (5.0/O. 15) 2l3 0.2664429 13TB5A II2 0.651 13TBl2 314 0.909-150 13TB3A 2l4 7.4-21.3 13TB3A 

Selenium (1 .O/O.S) 013 - ND o/2 ND I 014 ND 114 0.0453 13TB3A 

TOTAL PETROLEUM HYDROCARBONS (mg/kg) 

TPH I 3l3 1 65.2-552 1 13TB5A 1 2l2 1 1363400 1 13MWl2 1 414 1 321-3440 1 1m~A 1 616 1 110-11800 I 13~02A 

1 includes samples 13TBl2-0204-X, 13TB16-0103,13TB5A-1.5-3.5,13TB5A-1.5-3.5-X, and 13TB7-0103. 

2 includes sampies 13MWl2 (6-10) 13TBl2-0406, and 13TBl2-0606-X. 

3 indudes 13TB2&0406,13TB2A-0406-X, 13TB3A-2.54.5,13TB3A-2.5-4.50 (field duplicate of 13TB3A-254.5) 13TB4A-0002,13T84A-0002-X, and 13WE4A-6002. 

Maximum concentrations were used for evaluation of duplicate samples and were counted as one sample. 

4 includes samples 13MWl3 (&lo), or field duplicate of 13MWl3 (a-10) 13MW23 (6-10) 13MWl4 (12-14). 13MW24 (12-14) (field duplicate of 13MWl4 (12-14)) 13MWl5 (12-14) 13MWl6 (10-12) 

s: 
13TB2A-O606,13TB3A-O606-X, and 13TD6-0507. Maximum concentrations were used for evaluation of duplicate samples and were counted as one sample. 

(;( 5 NA - Not Analyzed. 

cn 6 ND - Not Detected. 

7 Values in parentheses represent Federal Toxicity Characteristic Regulatory Level (56 FR 46049)IConnecticut Clean-Up Standard Pollutant Mobility Crtterta for GB waters. 
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TABLE 14-7 

SUMMARY OF PHASE I SOIL FLUORESCENCE SPECTROSCOPY DATA 
SITE 13 - LOWER SUBASE 

NSB-NLON, GROTON, CONNECTICUT 

I Sample Zone 

13MWl I- 13MW2 

13MW3 

t- 

13MW4 

Sample Depth (ft) 

12-14 

10-12 

12-14 

6-8 

10-12 

8-10 

8-l 0 

6-8 

13MW6 14-16 

13MWlO 6-8 

13MWll 2-4 

13MW17 8-10 

13MW12 

13MW13 

8-10 

8-10 

13MW14 

F 13MW15 

12-14 

12-14 

13MW16 10-12 

Observations 

Spectra is typical of waste lubricating oils. 

Spectra is typical of No. 2 fuel/diesel oil. 

Spectra is typical of No. 2 fuel/diesel oil. 

Spectra is unresolved. Trace concentrations of 
petroleum hydrocarbons make oil identification 
impractical. 

Spectra is typical of waste lubricating oils. 

Spectra is typical of waste lubricating oils. 

Spectra is typical of No. 2 fuel/diesel oil. 

Spectra is unresolved. Trace concentrations of 
petroleum hydrocarbons make oil identification 
impractical. 

Spectra is similar to asphalt/tar. 

Spectra is unresolved. Trace concentrations of 
petroleum hydrocarbons make oil identification 
impractical. 

Spectra is unresolved. Trace concentrations of 
petroleum hydrocarbons make oil identification 
impractical. 

Spectra is unresolved. Trace concentrations of 
petroleum hydrocarbons make oil identification 
impractical. 

Spectra is typical of No. 2 fuel/diesel oil. 

Spectra is unresolved. Trace concentrations of 
petroleum hydrocarbons make oil identification 
impractical. 

Spectra is similar to waste oil/heavy residual fuel oil 
(i.e., No. 6 fuel oil) mixture. 

Spectra is similar to waste oil/heavy residual fuel oil 
(i.e., No. 6 fuel oil) mixture. 

Spectra is similar to waste oil/heavy residual fuel oil 
(i.e., No. 6 fuel oil) mixture. 

4 

4 

4 
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TFBLE 14-8 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
s? LOWER SUBASE: NSB-NLON. GROTON, CONNECTICUT 

0116Ql-13MwlS 

PHI 

OlH6lQl 

13Mwl 

1 

~ Shallow 

~ Un?iltered 

13GWl 

PH2-1 

03/06/94 

13Mwl 

1 

Shallow 

Unfiltered 

IKiWl mwl-2 

PH2-1 PH2-2 

O31O6lQ4 06122tQ4 

13Mwl l3Mwl 
1 1 
Shallow Shallow 

FlltUcd Unfikred 

13Gwl-2 

PH2-2 

06mlQ4 
13Mwl 

1 

Shallow 

FiltfX?d 

, 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: . 

ZONE: 

SCREEN DEPTH: 

FILTERING: 
_.__-------- .- 

OllaQl-13MWloS 

PHl 

OlH8lQl 
13MWlO 

L 
Shallow 

UnfIttered 

0118Qi-l%WmS 

PHl 

01118191 

13MWlO 

2 

Shallow 

Untittered 



TABLE 14-8 

E SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
h LOWER SUBASE: NSB-NLON. GROTON. CONNECTlCUT 
T 1 SAMPLE NUMBER: - I 011691-13MwlS Q 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 
ZONE: 

SCREEN DEPTH: 

FILTERING: 

SEMIVOLATILE~ (uon) 

PHI 

01/16/91 
13MWl 
1 

Shallow 

Unflltwd 

CARBAZOLE I 
CHRYSENE 

r 

! 10 u ! ! 11 ou I I 1 
I 10 u I I 10 u I 
I I I 

. . - 
I 

I 
I I 

DI-N-BUTYL PHTHALATE I 10 11 I I 10 II I I I I 

lc?Gwl 

PH2-1 

03to6f94 
13MWl 
1 

Shallow 

Unfiltefed 

13GWl 

PH2-1 

0306/94 

13MWl 
1 
Shallow 

Fatwed 

13Gwl-2 13Gwl-2 

PH2-2 PHZ-2 

O6ml94 06ml94 

13MWl 13MWl 

1 1 

Shallow Shallow 

Unfiltered Filtmd 

011891-13MwloS 

PHl 

01H8l91 

13MWlO 
2 

Shallow 

Unfittered 

011891-13MWlaS 

PHI 

OlH8/91 
13MWlO 
2 

Shallow 

Unfiltered 

.- - .- - 
DIBENZOFURAN 10 u 10 u 

DIETHYL PHTHALATE 35 2J 

FLUORANTHENE 10 u 10 u 
FI I InRF .NE I I 10 u I I 10 u I- I 

~~ ~~ ~ ALUMINUM I 30.0 u I 14.0 u I 14.0 u I 33.5 I-- 15.0 u I ~~-- - I 
ANTIMONY 150 11 158 II I 1 

BORON I 1.6 R I 50.0 u I 50.0 u I 59.8 J I 53.6 J I 12.0 R I 12.0 R 

CADMIUM 2.0 u 2.0 UJ 3.0 u 2.0 u 2.0 u 

I CALCIUM I 17900 I 23900 I 26200 I 35300 I 36300 I 26200 I 28100 I 



“) 
TABLE 14-8 

z 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTlCUT 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

1 ZINC 1 I L I .& I ,", " I I I I .J 

f 
TOTAL PETROLEUM HYDROCAfWONS (UGR) 

I 

3 TPH I 300OU 1 SC0U I I 5OOU I I 3000U I 3OOOU 
MISCELLANEOUS PARAMETERS (MGIL) 

I 

I HARDNESS as CaC03 I I 84 I I 110 I I 1 1 



TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 13GWlO 13GWlO 13GWlo.2 13Gwlo-2 012191-13MwllS 13Gwll 13Gwll 

INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-2 PHI PH2-1 PH2-1 

SAMPLE DATE: 03mQ4 03lO5t94 o8mB4 O6l2m4 01/21/91 03lOSiQ4 03Knl94 

LOCATION: 13MWlO 13MWlO 13MWlO 13MWlO 13Mwll 13MWll 13MWll 

ZONE: 2 2 2 2 2 2 2 

SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

FILTERINO: Until&d FHtUd Unfiltered Fllered Unfilkred Unfiltered Filtered 
I 
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TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON. CONNECTICUT 
SAMPLE NUMBER: 
INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

13GwlO 

PH2-1 

03l05194 
13MWlO 

2 

13GWlO 

PH2-1 

03/OYQ4 

13WlO 
CI 
L 

Shallow 

FIltered 

“‘I 

13GWlo-2 l?GWl&2 

PHZ-2 PH2-2 

06mlQ4 W23lQ4 

13MwlO 13MWlO 
2 2 

Shallow Shallow 

Unfiltered Filtered 

012191-13MwllS 

PHl 

01121191 

13Mwll 

2 

Shallow 

Unfiltered 

13Gwll 

PH2-1 
031051Q4 

13Mwll 

2 

Shallow 

Unfiltered 

SEMIVOIATILES (IJOn) 

CARBAZOLE I 10 u I I 10 u I I I 10 u I 
CHRYSENE 10 u 10 u 10 u 

DIBENZOFURAN ! 10 u ! I 10 u I I- I 10 u I 

1 DI-N-BUTYL PHTHALATE ! 10 u 1 I 10 u I I I- ~~~ 10 u 1 

13Gwll 

PH2-1 

03105/94 
13Mwll 

2 

Shallow 

Filtered 

1 DIETHYL PHTHALATE ! 10 u ! ! 10 u ! I I 10 u I I 
FLUORANTHENE 10 u 10 u 10 u 

FLUORENE 10 u 10 u 10 u 

INDENO(l,2&CD)PYRENE 10 u 10 u 10 u 

NAPHTHALENE 10 u 10 u 10 u 

PHENANTHRENE 10 u 10 u 10 u 

PHENOL 10 u 10 u 10 u 

PYRENE 10 u 10 u 10 u 
INORGANICS lUG/L\ 

..- - ..- - 

BORON 297 291 630 627 1.5 R 50.0 u 50.0 u 

CADMIUM 3.3 J 3.0 u 2.0 UJ 2.0 UJ 

CALCIUM 39300 113ooD 113ooo 15300 21606 21900 

CHROMIUM 3.0 u 3.0 u 4.0 u 4.0 u 5.0 u 3.0 u 3.0 u 

COBALT 40 u 5.0 u 50 u 4.0 u 

COPPER 4.0 J 3.4 J 5.0 u 5.0 u 50 u 34 7 25 J 

IRON 78.5 J 15.1 u 50.3 u 37.0 u 3210 J 6620 3320 

LEAD 1.0 UJ 1.0 u 2.0 UJ 20.0 UJ 22 J 23.2 J 1.0 UJ 

MAGNESIUM I 76400 I 75200 I 215ooc I 212ooo I ~~~ 4% I 7260 I ~~ 7330 

9 MANGANESE 3.0 u 2.6 U 22.6 22.2 276 276 249 
0 - 



SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 
ZONE: 

SCREEN DEPTH: 
FILTERING: 
,LIMr-aUlPC II mm11 1 

TABLE 14-8 

z 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
I nlNFR SIIRASF* NSR-NI fink dRnTnNm CnNNFCTICLlT -..v. -.w, VW.v.--- .*--. 

13GWlO 1 13GWlO lXW1&2 I13Gw1@2 (012191-13MwllS I13Gwll 

PHZ-1 1 PH2-1 

03lO394 

I 

03m5l94 
13MwlO 13MwlO 

2 
Shallow 

Unfiltered I 

2 
Shallow 

FHtUcd 

PH2-2 

13MwlO 
2 
Shallow 

Unflltmd 

PH2-2 

06ml94 
13MWlO 
2 
Shallow 

Filkfd 

PHl 

01/21/91 
13MWll 

2 
Shallow 

Unfked 

PH2-1 

03Kw94 
13MvVll 
2 
Shallow 
Unfiltered 

13Gwll 

PH2-1 

,,.“,\“CU.IY” put., 

MERCURY 0.2 u 0.2 u 0.2 u 0.2 u 0.2 UJ 0.2 u 0.2 u 
NICKEL 10.0 u 11.0 u 16.7 J 10.0 u 
POTASSIUM 30200 J 30000J 68800 66100 3970 5980 J 5910 J 
SELENIUM 30 UJ 3.0 UJ 2.0 UJ 2.0 UJ 1.0 UJ 3.0 UJ 3.0 UJ 
SILVER 20 u 20 u 70 UJ 2.0 u 
SODIUM 677ooO 672000 1850000 1660000 39200 J I 127000 13OOcQ 
THALLIUM 100 UJ 100 UJ 10.0 UJ 10.0 UJ 2.0 UR 10.0 UJ 10.0 UJ 
VANADIUM 50 u 50 u 40 u 40 u 20.0 u 5.0 u 50 u 
ZINC 233 145 u 37.6 37.7 14.6 J 20.1 42 U 

TOTAL PETROLEUM HYDROCARBONS (Uon) 

TPH I 5CXlU I I 5ooU I I 2000 u I 600 I I 
MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 I 432 I I 1240 I I I 84 I I 
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TABLE 14-8 

$ 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

$ 
SAMPLE NUMBER: mwll-2 13GWll-2 012191-13Mw12S mw12 13Gw12 13Gw12-2 lZGWl2-D-2 
INVESTIGATION: PH2-2 PHZ-2 PHl PH2-1 PH2-1 PH2-2 PH2-2 
SAMPLE DATE: 06l27i94 06t27f94 01ml91 03IO7l94 03/07/94 06l23l94 06l23B4 
LOCATION: 13MWll 13MWll 13MW12 13MWl2 13MW12 13MW12 13Mw12 
ZONE: 2 2 3 3 3 3 3 
SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow Shallow Shallow 
FILTERING: IJflflltm Filtered Unftlteted Uflfiltered Filtered Unfiltered Unfiltered 

VOLATILES (UGIL) 



TABLE 14-8 
SUMMARY OF POSlTlVE GROUNDWATER ANALYTICAL RESULTS 

c 

LOWER SUBASE; NSB-NLON, GROTON, CONNECTlCUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

SEMNOLATILES @GIL) 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHAIATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

INDENO(l ,P,%CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PHENOL. 

lmvll-2 

PH2-2 

06l27l94 

13MWll 

2 

Shallow 

Unfiltered 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

PYRENE 

Shallow 

Flltmd I 

Shallow 

Unfiltered 

13Gw12 13Gw12 

PH2-1 PHZ-1 

03107/!+l 03/07/94 

13MW12 13MW12 

3 3 

Shallow Shallow 

Untilbed FiltUed 

13Gw12-2 13GW12.D-2 

PH2-2 PH2-2 

06l23194 06/23/94 

13MWl2 13MW12 

3 3 

Shallow Shallow 

UnfIhved Unfiltered 



“4 
) 

TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE: NSB-NLON. GROTON. CONNECTICUT 
SAMPLE NUMBER: 
INVESTIGATION. 

SAMPLE DATE: 
LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

lxwll-2 

PH2-2 

w27l94 
13Mwll 

2 
Shallow 

Unfiltered 

13GWll-2 012191-13Mw12S 

PHZ-2 PHl 
w27l94 01/21/91 
13MWll 13MW12 
2 3 
Shallow Shallow 
FiltUed UnW!Wd 

13Gw12 

PH2-1 

03107/94 

13MW12 
3 

Shallow 

Unfittered 

13Gw12 

PH2-1 
03/07/94 
13MW12 
3 

Shallow 

Filtered 

13Gw12-2 

PH2-2 
06ml94 
13MW12 

3 

Shallow 

Unfiltered 

13GW12-D-2 

PH2-2 
06/23/94 
13MW12 

3 

Shallow 

Unfiltered 

TOTAL PETROLEUM HYDROCARBONS (UGR) 

i 1 TPH I !XOU I I 3OOOU I 5oolJ I I !5OOU I SOOU I 
MISCELLANEOUS PARAMETERS (MGIL) 

AMMONIA, AS NITROGEN 04 

CHEMICAL OXYGEN DEMAND 18 

HARDNESS as CaC03 144 88 72 72 

TOTAL SUSPENDED SOLIDS 8 



TABLE 14-8 

5 
SUMMARY OF POSITNE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE: NSB-NLON. GROTON. CONNECTlCUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 
ZONE: 

SCREEN DEPTH: 

FILTERING: 

Vbl ATI1 FS llM/l L 

13GWv2 

PH2-2 

13Mwl2 
3 
Shallow 

Flltmd 

13GW12D-2 01219%13MW13S 

PH2-2 PHl 

06l23l94 01121191 
13Mw12 13Mwl3 
3 4 
Shallow Shallow 
Filterai Unfiltered 

13GW13 

PH2-1 

03/07/94 

13Mw13 
4 
Shallow 

Unfiltmd 

13GW13 

PH2-1 

03lO7l94 

13Mw13 
4 
Shallow 

FiltUd 

13GW1s2 

PH2-2 

06/24#94 
13MW13 

4 
Shallow 

Unfiltered 

13Gw132 

PH2-2 

06124I94 
13Mw13 
4 
Shallow 

Filtered 

----. .--- ,---, 



,,, 
3 ,I 

“, 
) 

x 
8 

, 

is 

SEMIVOLATILES (W/L) 
CARBAZOLE 

CHRYSENE 

DI-N-BUlYL PHTHALATE 

DIBENZOFURAN 
n,CT”“I c3”TU.I 1-l-r 

TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 13GWI2-2 13GWI2D.2 012191-13MW139 

INVESTIGATION: PHZ-2 PH2-2 PHI 
SAMPLE DATE: 06t23794 O6Qm4 01/21/91 
LOCATION: 13MW12 13Mw12 13Mw13 
ZONE: 3 3 4 
SCREEN DEPTH: Shallow Shallow Shallow 
FILTERING: Flltd FIltered Unfiltered 

13GWI3 

PH2-I 

030?/94 

I3MvVI3 

4 

Shallow 

Unfilkfed 

13Gwi3 
PH2-I 

03lO7194 

~13MvV13 

4 

Shallow 

Filtued 
I 

I13CW13-2 113Cw132 

PH2-2 PH2-2 

06l24794 06/24/94 
13Mw13 13MwI3 
4 4 

Shallow Shallow 

Unfiltered Filtered I I 

IO u 

10 u 

10 u 

rLUUKAN ItltNt I I I I 10 u I I IO u I 
Cl I ,nc)c.,c a.. *a _- I 

INUtNU(l.L,3-LU)l-TKtNt 
LIAlBUl-“AI Cue 

L 
ti 

I-KtNANlIlKtNt 10 u IO u 

PHENOL IO u IO u 

PYRENE IO u IO u 
INORGANICS (UGilJ 

CADMIUM 2.0 UJ 2.0 u I.5 J 

CALCIUM 24m6 24100 35800 39500 303clo 

CHROMIUM 4.0 u 4.0 u 5.0 u 3.0 UJ 3.0 UJ 1.0 u 1.0 u 

COBALT 5.0 u 4.0 u 1.0 u 

COPPER 5.0 u 5.0 u 5.0 u 2.0 u 2.0 u 3.0 u 3.0 u 

IRON 5800 5906 3396 J 3210 694 8860 8466 

LEAD 2.0 UJ 2.0 UJ 2.8 J 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UR 

MAGNESIUM 2940 2960 7166 6356 6450 7570 7656 

MANGANESE 282 286 113 122 I23 63.7 64.5 

,. 
.,.. 

__.- 
. ..,_ 



TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE: NSB-NLON. GROTON. CONNI 
SAMPLE NUMBER: 

INVESTIGATION: 
SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

INGRGANICS (UGA) 

13GwI2-2 

PH2-2 

06J2394 

I3MwI2 

3 

Shalbw 

Flltmd 

ECTICUT 
13Gw120-2 

PH2-2 

012191-IWw139 

PHI 

01121/91 

13MW13 

4 

Shallow 

UnIlltered 

1 NICKFI 

t MERCURY 0.2 u 0.2 u 0.2 UJ I 
I 

n, III 
Y.& “I 

I 
I 

n3 III 
V.6 V” 

I 
I 02 UJ _.- -- I t 07 IIJ -._ -- I 

. ..-..-- 17.’ ’ I 100 II 3.0 u I I 

POTASSIUM 6380 6’ 

13Mw12 

3 

Shallow 

FlltUed 

13GwI3 

PH2-I 

D3l07194 

lWI3 

4 

Shallow 

Unfiiefed 

13GwI3 

PH2-I 

03lO7194 

13MW13 

4 

Shallow 

Filtered 

Shallow Shallow 

Unflltefed Filtued 

1 THALLIUM I 1.0 UJ I 1.0 UJ I 20 UR I 10 

.- - I --.- - -- - 
ZINC I 

I 
51 J I 30 u 1 203 J I 7.0 u 

, 
TOTAL PETROLEUM HYDROCARBONS (W/L) 

1 TPH 1 
MISCELLANEOUS PARAMETERS (MGR) 

I. ~~ I 
1 HARDNESS as CaCO3 

I I 2OWU I xl0 I.- I I IO00 u I I 
I .-- I 1 

I I I I 128 I I 107 I I 

c Ii 



TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 
INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

ZONE: 
SCREEN DEPTH: 

FILTERING: 

XL&TILES (UGIL) 

l,l,I-TRICHLOROETHANE 

I ,I-DICHLOROETHANE 

l,I-DICHLOROETHENE 

BENZENE 

CARBON DISULFIDE 

CHLOROFORM 

ETHYLBENZENE 

METHYLENE CHLORIDE 

Sl-YRENE 

TETRACHLOROETHENE 

0122%13MwI9s 

PHl 

01/22/91 
13MW15 
4 

Shallow 

UnAltered 

011591~13Mw14s 13GwI62 13GWI4-2 13GwI4 13CiWI4 012291-13bIw15S 
PHI PHZ-2 PH2-2 PHZI PH2-I PHI 
01115/91 OK?!%4 o6Q!iKM 03107l94 03107l94 01122l91 
IJMWI4 13MWI4 13MWl4 13MWl4 13MW14 ~ 13MW15 
4 4 4 4 4 4 
Shallow Shallow Shallow Shallow Shallow Shallow 
Unfiltered UnIlltefed Filtered Unflltefed Filtered Unfiltered 

5u IO u IO u 5u 5u 

5u IO u IO u 5u 5u 

5u IO u IO u 5u 5u 

5u 10 u IO u SU 5u 

5u IO u IO u 5u 5u 

5u IO u IO u 5u 5U 

5u 10 u IO u 5iJ 5u 

5U 10 u IO u 5U 5u 

5U 10 u IO u 5u 5u 

5u IO u 10 u 5u 5u 

TOLUENE 5u IOU IO u I SU 5u 

VINYL CHLORIDE IO u IO u IO u IO u IOU I 

XYLENES. TOTAL 5u IO u IO u I 5U 5u 

SEMIVOLATILES (UGI1) 

ANTHRACENE IO u IO u 

BENZO(A)ANTHRACENE IO u 10 u 

BENZO(A)PYRENE IO u IO u 

BENZO(B)FLUORANTHENE IO u IO u 

BENZO(G,H,I)PERYLENE IO u IO u 

BENZO(K)FLUORANTHENE IO u IO u 

BENZOIC ACID 5OU 5OU 

BlS(2-ETHYLHEXYL)PHTHALATE 10 u 10 u 



TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

INVESTIGATION: 

SAMPLE DATE: 

SCREEN DEPTH: 

I Ii 



TABLE 14-8 

x SUMMARY OF POSlTlVE GROUNDWATER ANALYTICAL RESULTS 
, 

SAMPLE NUMBER: 011591-13MWl4S 13GW162 13GWlC2 13Gwl4 13GW14 01229i-13Mwl5s 012291-13MW19S 

INVESTIGATION: PI-i1 PH2-2 PH2-2 PH2-1 PH2-1 PHI PHl 

SAMPLE DATE: 0lH5l9l 06ml!34 06l25l94 03lO7194 0307194 01122/91 01122/91 
LOCATION: 13Mw14 13Mwl4 13Mw14 13Mw14 . 13Mw14 13MW15 13Mw15 

ZONE: 4 4 4 4 4 4 4 

SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow Shallow Shallow 

FILTERING: Unfiltmd Unfittmd FiltWd Unfittered Filtered UnWred Unfiltered 

INORGANICS (UGiL) 
, ‘ 

MERCURY 0.2 u 02 u 0.2 u 0.2 u 0.2 u 0.2 UJ 0.2 UJ 

NICKEL 17.6 J 12.0 u 10.0 u 16.0 J 11.6 J 

POTASSIUM 67500 214000 202OOu 123000 J 116000 J 175000 17OoOO 

SELENIUM 7.7 40 UR 10.0 u 30.0 UJ 3.0 UJ 1.0 UJ 1 0 UJ 

SILVER 7.0 u 1.0 u 20 u 7.0 UJ 7.0 UJ 

SODIUM 179oOOO 142 U 2650000 493WW J 4630000J 

THALLIUM 100 u 200 UR 20.0 u 10.0 UJ 10.0 UJ 7.6 J 11.5 J 

VANADIUM 200 u 10 u 3.0 u 50 UJ 5.0 u 20.0 u 20.0 u 

ZINC 316 J 27 6 65 237 17.1 u 74 J 4.9 J 
s: 

5 

TOTAL PETROLEUM HYDROCARBONS (UGIL) 

TPH I 3OOOU I 500U I I 500U I I 2000U I 2OOu u I 
MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 I I 3200 I I 1690 I I I I 



___~ 
VOLATILES (UG/L) 

TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTlCUT 
SAMPLE NUMBER: 13Gw15 13Gw15 13Gw152 
INVESTIGATION: PHZ-1 PH2-1 PH2-2 
SAMPLE DATE: 03lo7l94 03107l94 06ml94 
LOCATION: 13MwlS 13Mw15 13Mw15 
ZONE: 4 4 4 
SCREEN DEPTH: Shallow Shallow Shallow 
FILTERING: Unfiltmd FlltUt?d Unfiltered 

13Gwl5-2 

PH2-2 

06/25&l 

13Mw15 

4 

Shallow 

Fllued 

012391-13Mwm 13Gw162 

PHl PHZ-2 
01123l91 06l2!394 

13MW16 13MW16 

4 4 

Shallow Shallow 

Unfdkfed Unfiltered 

BENZO(K)FLUORANTHENE 10 u 10 u 10 u 

q - 
BENZOIC ACID 5OU 5OU 5OU 

0 BlS(2-ETHYLHEXYL)PHTHALATE 10 u 10 u 10 u 

ii 

13GW162 

PH2-2 

06l25f94 

13MW16 

4 

Shallow 

FiltUGd 

I’ 

c IIS c “j IIf 



TARLE 14-8 
SUMMARY OF POSITIVE GRO 
LOWER SUBASE; NSB-NLON, 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 
ZONE: 

SCREEN DEPTH: 

FILTERING: 

SEMNOLATILES (UGIL) 

JNDWATER ANALYTICAL RESULTS 
GROTON, CONNECTICUT 

13Gw15 

PH2-1 

03m7/94 
13Mwl5 
4 

Shallow 

Unfiltered 

13Gw15 

PH2-1 

03lO7l94 
13MW15 
4 

Shallow 

Filtued 

13Gw152 

PH2-2 

06l2ysq 
13MWl5 
4 

Shallow 

Unfiltered 

13Gwl52 012391-13Mw16S lxwl62 
PH2-2 PHl PH2-2 

06/25/94 01123t91 06l25l94 
13w15 13PAWl6 13hAWl6 
4 4 4 

Shallow Shallow Shallow 

Filtered Unfiltered Unffiered 

lxw162 

PH2-2 
06l25l94 
13MWl6 
4 

Shallow 

Filtered 

1 ! 10 u I CARBAZOLE I 10 u I I 10 u I 
CHRYSENE 10 u 10 u I I 10 u I 
Dl-N-BUNL PHTHALATE ! 10 u I I 10 u I I I 0.6 J 

DIBENZOFURAI 

DIETHYL PHTHALATE I 10 u I I 10 u 10 u 

FLUORANTHENE 10 u 10 u 10 u 

Y I 10 u I I 10 u I I I 10 u I I 

FLUORENE 10 u 10 u 10 u 

INDENO(l .Z,SCD)PYRENE 10 u 10 u ..M Y I 
NAPHTHAI FNF 06 J 1n II 16-t II I 

rn II I 

.-... . . . . ..- -._- I .- - I I 1 I” ” I 
PHENANTHRENE 10 u ! 10 u I 
PHENOL 10 u 

! 10 u 

I 10 u I ! I 10 u 1 I 
PYRENE 1 J I 1 J I I I 10 u ----- 
INORGANKS (UG/L) 

I I 

ALUMINUM I 244 I 14.0 u I 420 U I 10.0 u I 30.0 u I 420 U I 110 . ..- I 
I I 

ANTIMONY 15.0 u 12.0 u 120 u 

ARSENIC 200 UJ 20.0 UJ 11.0 J 20.0 u 30 u 10.0 u 200 u 

BARIUM 33.7 J 325 
4 

J 39.3 J ! 53.5 ! 39.6 ! 94.0 J ! 124 I 
BERYLLIUM I 1.0 u I 1.0 u I 1.1 J 1.0 u 1.0 u 1.0 u 1.0 u 

BORON 1690 ~ 1900 2070 J 2370 53 R 1910 J 2150 

I 2.0 u I I -1%X-- 2.0 UJ 1.0 u 

CALCIUM I 161ooo I 180000 179ooo 236ooo 15oooO 179000 230000 

CHROMIUM 3.0 UJ 3.0 UJ 1.4 J 3.0 u 5.0 u 1.0 u 3.0 u 

1 CADMIUM 

COBALT 4.0 u 1.0 u 5.0 u 1.0 u 

COPPER 6.9 R 3.5 R 1.0 u 4.3 5.0 u 1.0 u 20.4 

IRON 1520 999 3490 4530 522 J 650 901 

LEAD 200 UJ 20.0 UJ 20.0 UJ 2.0 u 10.0 UR 20.0 UJ 20.0 u 

MAGNESIUM 567ow 574000 n6oQo 469ooo 727000 76lOiXY 

MANGANESE 44.9 40.1 51.5 63.3 66.0 26.9 36.7 

, ,. 



13Gw152 

PH2-2 

w/25/94 

13MW15 
4 

Shallow 

Filtered 

012391-13Mw16s 

PHl 

01123I91 

13MWl6 

4 

Shallow 
Unfiltered 

’ PH2-2 

13GW162 

06/25/94 
13MW16 

4 

Shallow 

Unfiltered 

1 13GWi6-2 

PH2-2 

06/25/94 

13hdWl6 

4 

Shallow 

Filtered 

TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

z 

SAMPLE DATE: 

SCREEN DEPTH: 



TABLE 14-8 

$ 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

8 SAMPLE NUMBER: 13GbV16 13GW16 011591-1%lw17s 13m17 13Gwl7 1. 13GW17D 13GW17D 
a INVESTIGATION: PH2-1 PH2-1 PHl PH2-1 PH2-1 PH2-1 PH2-1 

SAMPLE DATE: 03/07/94 03107/94 01115/91 03Km94 03106l94 03/06/94 03/06/94 
LOCATION: 13MWl6 13MWl6 13MWl7 13MW17 13MWl7 13MW17 13MWl7 
ZONE: 4 4 2 2 2 2 2 
SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow Shallow Shallow 
FILTERING: Unfllkred Flttued Unfllkred Unffiued Filtered Fittered Unfiltered 

. .-_-._-~- 
-bOUtTILES (K/L) 

f 
2 

? 
0 

iii 



TABLE 14-8 

5 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON. CONNECTICUT 
SAMPLE NUMBER: 
INVESTIGATION: 
SAMPLE DATE: 
LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

SFMIVCY ATII FS flKul 1 

lXW16 13GWl6 

PH2-1 PH2-1 
03lO7f9.4 03lO7f94 
13MWl6 13MW16 
4 4 
Shallow Shallow 

Unfittered Filtered 

011591-13Mw17s 

PHI 

OlH5l91 
13MW17 
2 

Shallow 

Unfiltered 

13Gw17 

PH2-1 

03lQ6194 

13MW17 
2 

Shallow 

Unfiltered 

13Gw17 

PH2-1 
03m6i94 
13MWl7 

2 

Shallow 

Filtered 

13GWl7D 

PH2-1 
03/06/94 

13MWl7 
2 

Shallow 

Filtered 

13GW17D 

PH2-1 

03fo6l94 
13MWl7 
2 

Shallow 

Unfiltered 

--....-- -_....w- ,--w, 

CARBAZOLE ! 10 u ! I I 10 u I I I 10 u 

CHRYSENE I 10 u I I 10 u I -I- 10 U 

DI-N-BUTYL PHTHALATE 10 u I I I 10 u 10 u 

DIBENZOFURAN 10 u 10 u 10 u 

DIETHYL PHTHALATE I 10 u I I I 10 u I I I 10 u 

10 u 10 u 10 u I FLUORANTHENE 

FLUORENE I 10 u I 10 u 10 u 

INDENO(1.2,ICD)PYRENE 10 u 10 u 10 u 

I 06 J 10 u 10 u 
A 

P 

I NAPHTHALENE ! ! ! ! ! 1 I 
PHENANTHRENE 10 u 10 u 10 u 

2 PHENOL 10 u 10 u IO u 

PYRENE 10 u 10 u’ 1ou , 
INORGANICS IlJG/L\ 



‘) 
‘8% 
‘I 
I 

TABLE 14-8 

z 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE: NSB-NLON. GROTON. CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION. 

SAMPLE DATE: 
LOCATION: 
ZONE: 

SCREEN DEPTH: 
FILTERING: 
IUfiP~bUIPC ,IIP,ll , 

13GW16 13GW16 

PH2-1 PH2-1 
03io7/94 colO7l94 
13MW16 13MW16 

4 4 
Shallow Shallow 

Unfiltered Fikrsd 

011591-mlw17s 

PHl 

OlH5t91 

13MWl7 
2 
Shallow 

Unfiltmd 

13Gw17 

PH2-1 

03lc6194 

13MW17 
2 
Shallow 

UntIkred 

13Gwl7 

PH2-1 
03/06/94 

13MWl7 
2 
Shallow 

Filtered 

13Gw170 

PH2-1 

03Kw94 
13hmv17 
2 
Shallow 

Filtered 

13Gwl70 

PH2-1 
a3106/94 

13Mw17 
2 
Shallow 

Unfiltered 

VANADIUM I 53 J I 50 UJ I 200 u I 50 u I 50 u I 50 u I 5.0 u 
ZINC 100 u 20 u 199 J 55 u 5.6 u 4.7 u 56 u 

f 
TOTAL PETROLEUM HYDROCARBONS (UGR) 

y 1 TPH I 600 I I 3OOOU I 50Ol.l I I I 500 u I 
MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 1 2560 1 I I 162 I I I 164 I 



wwia2 mwia2 
PH2-2 PH2-2 

06/21/94 06l21i94 

13MW18 13MW18 
1 1 

Shallow Shallow 

~ unfillered FQWid 

TABLE 14-8 

z 

SUMMARY OF POSITNE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

2 

SAMPLE NUMBER: 13GW17-2 13GW17-D-2 
INVESTIGATION: 

13GW17-2 13GW17D-2 
PH2-2 PH2-2 

SAMPLE DATE: 
PH2-2 PH2-2 

0612994 06/25l94 
LOCATION: 

06125ls4 06125t94 
13Mw17 13MW17 

ZONE: 
13Mw17 13MW17 

2 2 
SCREEN DEPTH: 

2 2 
Shallow Shallow 

FILTERING: 
Shallow Shallow 

Unfiltered Unfiltered Filtmd 
VOLATILES (UG/L) 

Filtered 

I nGw18 
PH2-1 

03Kl5l94 

13MW18 



“I 
.) 

TABLE I. 4 - 8 

z 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

r;: SAMPLE NUMBER: 13GWl7-2 13GWl7-D-2 13GWl7D-2 
6 

mwia2 mwia2 
INVESTIGATION: 

1 13Gwl7-2 113GWl8 
PH2-2 PH2-2 PH2-2 PH2-2 PHZ-2 ! PH2-2 PH2-1 

SAMPLE DATE: 0’ 06l25l94 a6l25/!34 06ml94 06t25fB4 06/21/94 DBQlt94 03/0!294 
LOCATION: 13MW17 13MW17 13MW17 13h0Nlf 13MW18 13MW18 I 13MW18 
ZONE: 2 2 2 2 11 1 1 
SCREEN DEPTH: Shallow Shallow shauow Shallow Shallow Shallow Shallow 
FILTERING: Unfll!ercd Unfiltered Flkd FlltUd I Unfiltered FiitCred I Unfiltered 

SEMIVOLATILES (LJGiL) 



TABLE 14-8 
SUMMARY OF POSlTlVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTlCUT 
SAMPLE NUMBER: 13GWl7-2 13GWl7-D-2 13GWl7-2 
INVESTIGATION: PHZ-2 PH2-2 PH2-2 
SAMPLE DATE: 06n5/94 O6mf94 
LOCATION: 13MW17 I3MWlf 13MW17 
ZONE: 2 2 2 
SCREEN DEPTH: Shallow Shallow Sh&W 
FILTERING: UllfllkId Unfiltered FiUmd 

INGRGANICS (UG/L) 

13GWl7D-2 nwia2 

PHZ-2 PHZ-2 

06/25!94 06/21/94 

13MW17 13MW18 

2 1 

Shallow Shallow 

Futered Unfiltmd 

Shallow 

Futered I 

Shallow 

Unfiltered 

THALLIUM 200 UJ 200 UJ ~i!OO UR 20.0 UR 10.0 UJ 10.0 u 1.0 UJ 

VANADIUM 10 u 10 u 10 u 1.0 u 51 J 4.7 J 5.0 u 

z ZINC 17 1 156 13.5 15.2 7.3 J 5.4 J 13.2 U 

A . TOTAL PETROLEUM HYDROCARBONS (UG/L) 

8 1 TPH I loo0 u I 1Ooo u I I I 1100 I I 5OOU I 
MISCELUINEOUS PARAMETERS (MGR) 

HARDNESS as CaC03 I 565 I 556 I I I 76 I I 278 I 



“‘3 

TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE: NSB-NLON. GROTON. CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 
SCREEN DEPTH: 

FILTERING: 

13Gw10 

PH2-1 

03105/94 
13MWl8 

1 

Shallow 

Fi&Ul?d 

13Gw19-2 

PH2-2 

08mt94 
13MWl9 

1 
Shallow 

Unfiltered 

13Gw192 

PH2-2 

06mi94 

13MW19 
1 
Shallow 

F&d 

13Gwl9 

PH2-1 

03lO5l94 

13MWl9 
1 

Shallow 

Unfiltered 

13Gw19 

PH2-1 

03Ktil94 
13MWl9 

1 

Shallow 
Filtmd 

011691-13Mwzs 

PHl 

OlH6/91 
13MW2 

1 
Shallow 

Unfiltered 

13Gw2 

PH2-1 

O3lO6l94 
13MW2 

1 
Shallow 

Unfiltered I 

-%iATlLES (UGR) 

1 .l ,l-TRICHLOROETHANE 10 u 10 u 5u 10 u 

1 ,l-DICHLOROETHANE 10 u 3J 5u 10 u 

1 ,I-DICHLOROETHENE 10 u 10 u 5u 10 u 

BENZENE 10 u 10 u 5u 35 

CARBON DISULFIDE 10 u 1 J 5u 10 u 

CHLOROFORM 10 u 10 u SU 10 u 

ETHYLBENZENE 10 u 11 8 10 u 

METHYLENE CHLORIDE 10 u 10 u 5u 10 u 

SNRENE 10 u 10 u 5u 10 u 

ij I TETRACHLOROETHENE TOLUENE 10 10 u u 10 10 u u 5u 5u 10 10 u u 

VINYL CHLORIDE 10 u 10 u 10 u 1ou ’ 

XYLENES. TOTAL 10 u 44 5U 10 u 
SEMIVOLATILES (UG/L) 



TARLIZ 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

,G IROTON, CONNECTICUT LOWER SUBASE; NSB-NLON, 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

13Gwl0 

PHZ-1 

03/0!994 

13MWl6 

1 

Shallow 

Fkftd 

13Gwl92 

PH2-2 

06l23l94 

13MWl9 

1 

SbllOW 

Unfiltefcd 

13Gw192 

PH2-2 

13MWl9 

1 

Shallow 

FiltOtd 

13Gwl9 

PH2-1 

03tO5194 

13Mw19 
1 

Shallow 

Unfiltefed 

13Gwl9 

PH2-1 

03/05/94 

13MW19 

1 

Shallow 

Filtered 

011691-13Mw26 1 13Gw2 

PHI 

01116l91 

13MW2 

1 

Shallow 

Unfiitd 

PH2-1 

03/06/94 

13MW2 

1 

Shallow 

Unfiltered ! CARBAZOLE 1 1 10 u I I 10 u 

! 

I I I 1 J 

CHRYSENE 10 u 10 u 10 u 

6J 

DIBENZOFURAC 

DIETHYL PHTHAIATE I I I 
I 

10 u 10 u 10 u 

FLUORANTHENE 10 u 10 u 2J 
, 

1 DI-N-BUM PHTHAIATE I I 10 u I I 10 u I I I 0.1 

4 10 u 10 u 11 I 

ALUMINUM I 42.3 U I 1360 740 26100 18700 30.0 u I 14.0 u 
ANTIMONY 15.0 u 1 

c / II, 

II 

c III 



““‘I ,I 
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) 

TABLE 14-8 
~ SUMMARY OF POSITlIfE GROUNDWATER ANALYTICAL RESULTS 
g LOWER SUBASE: NSB-NLON. GROTON. CONI 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

INGRGANICS (W/L) 

13GwlB 

PH2-1 

M/o!994 

13MWl8 

1 

Shallow 

FlltUd 

ECTICUT 
13Gw19-2 

PHZ-2 

13Mw19 

1 

Shallow 

Unfittemd 

13Gwl92 

PH2-2 

13Mw19 
1 

Shallow 

FIltmd 

Shallow 

Untitkred I 

Shallow 

I 

Shallow 

FIltered Unfittered 

13Gw2 

PH2-1 

03106/94 

13MW2 

1 

Shallow 

Unfiltered 

MERCURY 

NICKEL 
PCITASSIIIM 

0.2 u 0.2 u 0.2 u 0.97 0.31 J 

11.0 u 14.8 J I I”., I I I”.” 
I3100 l%ldui SRfm 576m AC7l-l I A7M I 714 P 

I 0.2 u I 0.2 u 
147 I rnll u 

. - . . .--.-._. -.-- - . .- --- “-“.a 76” -s,vv ,L,J J 

SELENIUM 3.0 u 2.0 u 2.0 u 30.0 UJ 3.0 u 1.0 u 3.0 UJ 

SILVER 2.0 u 20 u 7.0 u 2.0 u 

SODIUM 192000 253ooo 266000 307000 289000 148OOJ 58900 

THALLIUM 10.0 UJ 100 u 10.0 u 1 0 UJ 1.0 UJ 2.0 u 10.0 UJ 

1 VANADIUM I 50 u I 17.9 I 154 J I 689 I sna --I Mfl II _.-. I I I _-- 
I 

I --- I m-.- - I 50 u 
ZINC 93 u I 65 I 30 u I 121 I 20.0 I 13.4 J 5.8 U 
TOTAL PETROLEU IM HYDROCARBONS (UGA) 

I 

TPH I I I I GM II . ..e” . I I I I 34l-m &,J I I 3OWU I 1100 
MISCELLANEOUS PARAMETERS (MGIL) 

I 

HARDNESS as CaC03 I I 60 I I 30 I I I 174 ’ 

? 
0 

iii 



TABLE 14 - 8 
SUMMARY OF POSITNE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, 

INVESTIGATION: 

SAMPLE DATE: 

ZROTON, CON 
13Gw2 

PH2-1 

13Gw2.2 

PH2-2 

13Mw2 13MW2 
1 1 
Shallow Shallow 

FHlWd Unfiltenzd 

13Gwz2 

PH2-2 

ow22m4 
13Mw2 
1 
Shallow 

FUtUd 

13GW20-2 

PH2-2 

06m4 
13Mw20 
1 
Shallow 

Unfittered 

13Gwzo2 

PH2-2 

06f22l94 
13Mw20 
1 
Shallow 

FiltUl?d 

13Gw2u 
PH2-1 

03ml94 
13Mw20 
1 
Shallow 

Unfiltered 

13GW20 

PH2-1 
03/05/94 
13Mw20 
1 

ShaUow 

Filkfed 



TABLE 14-8 
SUMMARY OF POSlTlVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTlCUT 
SAMPLE NUMBER: 1 13Gw2 1 mwz-2 1 13Gw2-2 

~ INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

SEMNOIATLES (W/L) 

PH2-1 

03KW94 

13Mw2 
1 

Shallow 

FiltUGd 

Shallow 

UnRltmd 

PH2-2 

06ml94 

13Mwz 
1 

Shallow 

FNtmd 

13Gvm2 lmm2 

PH2:2 PH2-2 

cW22J94 O6mi94 

13Mw20 13Mw20 

1 1 

Shallow Shallow 

Unfiltered Filtered 

nGw20 

PH2-1 

03lOW94 

13Mw20 

1 
Shallow 

Unfiltered 

13GW20 

PH2-1 

03lOW94 

13Mw20 
1 

Shallow 

Filtered 

CARBAZOLE 10 u 1 J 1 J 

CHRYSENE 10 u 10 u 10 u 

DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 

DIBENZOFURAN 4J 4J 1 J 

DIETHYL PHTHAIATE 1 J 10 u 10 u 

FLUORANTHENE 0.9 J 07 J 10 u 

FLUORENE 6J 4J 1 J 

INDENO(1 ,S,%CD)PYRENE 10 u 10 u 10 u 

NAPHTHALENE 13 10 u 1 J 

PHENANTHRENE 4J 10 u 1 J 

PHENOL 10 u 10 u 10 u, 

PYRENE 0.7 J 0.5 J 10 u 0 
INORGANICS (W/L) 

-_- ._..... 

I CADMIUM I I 3.0 u I I 30 u I I -- . . 

2.0 u 
I 

I I I I -.- - 

I 
I 

I I 
I 

CAI CIUM 58800 357m 3Mnn I IQVUI I 1oQM I I 304w 1 
-. .--.-._. I 

_---- --. -- -- .-- . -1-- I “I_ 

CHROMIUM I 3.0 u 4.0 u 4.0 u 4.0 u 4.0 u 3.0 u 3.0 J 

CCIRAI T 5n II 5.0 u 4.0 u 
II en II cn II 37 .I 3s .I COPPER 2.0 u 5.0 u 5.0 v “.Y ” .J.” ” -.. - . . - 

IRON 7520 3190 3160 563 375 428 204 

LEAD 1.0 UJ 2.0 u 2.0 UJ 2.6 J 2.0 UJ 4.3 J 2.0 u 

9 MAGNESIUM 6080 4090 4130 4480 ?rnC 4590 *ma 58OOU 5710 
0 MANGANESE 539 167 187 31s 7cm , 

iii 

I I - I JOJ I -.- I --.. I 



TABLE 14-8 

s 
SUMMARY OF POSlTlVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE: NSB-NLON. GROTON. CONNECTlCUT 

u- SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERINO: 

InloRbANIcs IlJafLI 

13Gw2 

PH2-1 

03lO6B4 

13Mw2 

1 

Shallow 

FlltUUI 

13Gw2-2 

PH2-2 

o6miw 

13Mw2 

1 

Shallow 

Unflltefed 

mw2-2 

PH2-2 

06t22J94 

13Mw2 

1 

Shallow 

FlItad 

13Gvm2 13Gw20-2 

PH2-2 PH2-2 

o6mlw 06Qm4 

13MW20 13Mw2O 

1 ,l 

Shallow Shallow 

Unfiltered Fllefed 

13GW20 

PH2-1 

03/05/94 

13MwM 

1 

Shallow 

Unfiltered 

13GW20 

PH2-1 

03/05/94 

13Mw20 

1 

Shallow 

FiltfXed 

_._-__-.-___- -_._ 
MERCURY 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

NICKEL 11.0 u 11.0 u 10.0 u 

POTASSIUM 7150 J 6460 6670 6640 7430 7090 6560 

SELENIUM 3.0 UJ 2.0 UJ 2.0 u 2.0 UJ 2.0 u 3.0 UJ 3.0 u 

SILVER I I 20 u I I 2.0 u 1 I 2.0 u I 
SODIUM 56700 75600 75800 176lmo 181000 199000 193000 

I I 

THALLIUM 10.0 UJ 1.0 UJ 1.0 UJ 10.0 u 10.0 u 10.0 UJ 10.0 UJ 

VANADIUM 50 u 4.0 u 4.0 u 4.0 u 4.0 u 5.1 J 5.0 u 

ZINC 3.3 u 40 J 3.4 J 7.9 3.0 u 9.3 u 4.7 u - 
TOTAL PETROLEUM HYDROCARBONS (W/L) 

TPH I I 600 I I 6w I I 500U I I 
MISCELLANEOUS PARAMETERS (MGR) 

1 HARDNESS as CaC03 I I 112 I I 64 I I 104 I I 



TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESI 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 1 13Gw2@0 1 13Gw20.0. 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 
ZONE: 

SCREEN DEPTH: 

FILTERING: 
-.__ --.-- _ 

VOIATILES (UGIL) 

PH2-1 

03tm94 

13Mw20 

1 
Shallow 

Ftltmd 

PHZ-1 

03lO5194 

13Mw20 

I1 
I Shallow 

Unfiltered 

LTS 

13Gw21.2 I KiGWZl-2 113Gw21 Il3Gw21 
PH2-2 

O6c!2l94 

13MW21 
1 

Shallow 

Unfiltmd 

1 PHZ-2 

lxl22l94 

13Mw21 
1 

Shallow 

Filtered 

PH2-1 PH2-1 
03105194 03lo5i94 
13Mw21 13W21 
1 1 
Shallow Shallow 

Unfiltered Filtered 

1,l ,l-TRICHLORO 

1 ,l-DICHLOROET 

1 ,l-DICHLOROETHENE 1 I 10 u I 10 u I I 10 u I I 5U I 
BENZENE 

IETHANE I I 10 u I 10 u I I 10 u I I 5u 

HANE---~- 10 u 10 u 10 u 5u 

CARBON DISULFI 

I I 10 u I 10 u I I 10 u I I 5u 

DE 10 u 10 u 10 u 5U 

CHLOROFORM 10 u 10 u 10 u SU 

ETHYLBENZENE 10 u 10 u 2J 5U 

METHYLENE CHLORIDE 10 u 10 u 10 u 5U 

STYRENE 10 u 10 u 10 u 5U 

TETRACHLOROE: 

TOLUENE 

rHENE I I 10 u I 10 u I I 10 u I I 5U 
10 u 1n II 10 u s II I .- - I .- - -- 

VINYL CHLORIDE I 10 u I 10 u 10 u 10 u 

XYLENES, TOTAL 10 u 10 u 8J SU \ 

SEMIVOLATILES (UG/L) 

1 1.2.4TRICHLOROBENZENE I I 10 u I 10 u I I 10 u I I I 

\PHTHYLENE I I 10 u I 10 u I I 10 u I I 
10 u 10 u 10 u 1 

ACENI 

ANTHRACENE 

BENZO(A)ANTHRACENE 10 u 10 u 10 u 

BENZO(A)PYRENE 10 u 10 u 10 u 

BENZO(B)FLUORANTHENE 10 u 10 u 10 u 

BENZO(G,H,I)PERYLENE 10 u 10 u 10 u 

BENZO(K)FLUORANTHENE 10 u 10 u 10 u 

“LIWVI” n”,” I I .#w “a4 I a” I I “” .a I I 

? BlS(2-ETHYLHEXYL)PHTHALATE I 10 u I 10 u I 
0 

I 10 u I I 1 



r 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 
ZONE: 

SCREEN DEPTH: 
FILTERING: I 
SEMNOLATILES (W/L) 

13GW20-D 113Gw20-0 1 13Gw21-2 I13Gw21-2 ~13Gw21 (13Gw21 

TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTlCUT 

PH2-1 

03m594 
13Mw20 

1 
Shallow 
Filtcnd 

PH2-1 PHZ-2 PH2-2 
03105m4 cW22l94 08l22l94 
13MW20 13MW21 13MWl 
1 1 1 
Shallow Shallow Shallow 
UnfWred Unfiltemd FilttWd 

PH2-1 
03/05/94 

13Mw21 
1 
Shallow 

UnFbred 

PH2-1 
03ml94 

13MW2i 
1 
Shallow 
Filtered 

011691-13Mwx 

PHI 

01116l91 
13MW3 

1 
Shallow 

Unfiltered 

ALUMINUM 88.7 u 342 u 219 63.4 I 9550 J I 7180 31.0 

ANTIMONY 15.0 u 13.0 u I I 
! 

15.0 u I 

ARSENIC 2.0 UJ 2.0 UJ 1.8 J 2.0 16.8 J 12.8 J 3.7 
, 

LEAD 2.0 u 5.5 J 2.0 J 2.0 UJ 36.1 13.5 2.0 UJ 

MAGNESIUM 5580’ 5710 u 4820 4790 399 u 195 4770 

MANGANESE 292 317 10.7 10.4 21.5 8.3 u 472 A 



“I) 

TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE: NSB-NLON. GROTON, CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

I--- 
. I 

INORGANIC% (UG/L) 

13GWMD T 

PH2-1 

03KbYg4 

13MW20 

1 

Shallow 

Filtered 

13Gw20-0 

PH2-1 

03105/94 

13MW20 

1 

Shallow 

Unfiltered 

13Gw21-2 

PH2-2 

w22J94 

13MW21 
1 

Shallow 

Unfiltered 

13Gw21-2 13Gw21 

PH2-2 PH2-1 

06/22/94 03/05194 

13MW21 , 13MW21 

1 1 

Shallow Shallow 

Filtered Unfittered 

13GW21 

PH2-1 

03tcm94 

13MW21 

1 

Shallow 

Filtered 

011691-13Mw3s 

PHI 

01116/91 

13MW3 

1 

Shallow 

Unfiltered 

TPH I 
MISCELLANEOUS PARAMETERS (MGR) 

HARDNESS as CaC03 I 



TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

X LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

r;: 
SAMPLE NUMBER: 13Gw3 13Gw3 13Gw12 13Gw32 

s 
INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-2 
SAMPLE DATE: 03/06/94 03106/94 oSmi94 06122194 
LOCATION: 13MW3 13MW3 13MW3 13MW3 
ZONE: 1 1 1 1 
SCREEN DEPTH: Shallow Shallow Shallow Shallow 
FILTERING: Unfiltered Fitted Unfiltered Filtered _-_--_____ 
VOLATILES (UG/L) 

011791-13h4w4S 

PHI 

01117/91 

13MW4 

1 

Shallow 

Unfiltered 

011791-13Mw5s 011891-13MwSS 

PHI PHI 

OlH7/91 01118/91 
13MW5 13MW6 
1 2 
Shallow Shallow 

Unfiltered Unfiltered 

E I 10 u I I 10 u I I 5u I 5U I 5U 
CHLOROETHANE 10 u in II SU 5 II s II 

l,l,l-TRICHLOROETHANI 

l,l-01 ._ - I I . . I I - - -- 
l,l-DICHLOROETHENE 10 u I 10 u I i SU 5u 5u 

5u 

ETHYLBENZENE 10 u 

_ METHYLENE CHLORIDE 10 u I I -- I -- 
STYRENE 10 u 

1 
I 
I 

10 Ll 
1 

I SU I 5u I 5u I 

TETRI KHLOROETHENE 

? TOLUL..- 
I 10 u I I 10 u I I 5u I 5U I 5u 

8 INE 10 II Ill II I” Y su 5 II 5 II I -------- .- - - - - - - - 

VINYL CHLORIDE 10 u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 10 u 10 u 5u 5u 5u I 

SEMNOLATILES lUG/Ll . . 
1,2,4-TRICHLOROBENZENE I 10 u I 10 UJ I I 
1.3-DICHLOROEIENZENE 10 u 0.5 J 

2-ME1 

QMETHYLPHENOL I 10 u I I 6.l I I I I I 
rHYLNAPHTHALENE ! 10 u I I 10 UJ I ! ! ! I 

BENZO(G,H,I)PERYLENE 10 u 10 UJ 

BENZO(K)FLUORANTHENE 10 u 10 UJ 

BENZOIC ACID 5OU SOU 

? BlS(2-ETHYLHEXYL)PHTHALAfE 10 u 0.6 J 
0 

jii 

c III c II, 



TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

X LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

z 
SAMPLE DATE: 

SCREEN DEPTH: 

011791-13Mw4S 

PHI 
01117/91 
13MW4 

1 

Shallow 

Unfiltered 

011791-13Mw5S 

PHI 
OlH7l91 
13MW5 

1 

Shallow 

Unfiltered 

011691-13Mw65 

PHI 
01118/91 
13MW6 
2 

Shallow 

Unfittered 

t 

4 

I 

I 15.0 u I 10600 I 178 I 30.0 u 
1Rll II 

. . 
ALUMINUM 47.1 u 14.7 u 76.1 

ANTIMONY 150 u ,-.- - 

ARSENIC 2.0 u 2.0 u 1.6J 16J 65 30 u 30 u 

BARIUM 57.6 J 55.2 J 47.5 ,’ 436 15.0 u 210 21.0 

BERYLLIUM 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

BORON 61.5 61.9 52.0 J 50.0 J 16.0 R 1.6 R 3.6 R 

CADMIUM I 2.0 UJ I I 3.0 u I -‘.O u 
CALCIUM ! 39200 ! 37600 ! 37500 1 36100 I 4820 I 53300 I 31100 I 
CHROMIUM 3.0 u 3.0 u 4.0 u 4.0 u 5.9 J 5.1 J 5.0 u 

COBALT 4.0 u 5.0 u 5.0 u 5.0 u 5.0 u 

COPPER 2.0 u 2.0 u 5.0 u 5.0 u 15.6 5.0 u 5.0 u 

IRON 729 662 1140 1110 964 3260 46.7 J 

LEAD 1.0 UJ 1.0 UJ 2.0 u 2.0 u 9.4 J 2.0 UJ 4.2 J 

MAGNESIUM 54w 5290 5040 4760 129 17200 5390 

MANGANESE 169 173 169 141 10.2 344 2.0 u 



TABLE 14-8 
x SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
i LOWER SUBASE; NSB-NLON, GROTON. CONNECTICUT 
g 
I3 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

ZONE: 
SCREEN DEPTH: 

FILTERING: 

13GW3 

PHZ-1 

OCVO6l94 
13MvV3 

1 
Shatlow 

Unftttefed 

13Gw3 

PHZ-1 

0306KM 
13Mw3 
1 

Shallow 

FittUd 

13Gws2 

PH2-2 

13Mw3 
1 

Shallow 

Unfiltered 

13Gw32 

PH2-2 

W22l94 

13Mw3 

01179%13Mw4S 011791-13Mw5S 

PHl PHl 

01/17/91 Olll7/91 
13Mw4 13MWS 
1 1 
Shallow Shallow 

Unfitked Unfittered 

011m13Mw6S 

PHl 

01116/91 
13MW6 

2 
Shallow 

Unfiltered 

THALLIUM 10 UJ 1.0 UJ 100 u 100 u 2.0 u 2.0 IJ 2.0 u 

VANADIUM 50 u 50 u 4.0 u 4.0 u 226 20.0 u 20.0 u 

G ZINC 102 u 40 u 6.1 3.7 J 265 J 12.9 J 11.4 J 
TOTAL PETROLEUM HYDROCARBONS llJG/Ll 

8 

1---r 

TPH I 1500 I I 1300 I I 3OWU I 3000U I 3ooo u 
MISCELLANEOUS PARAMETERS (MGR) 

I 
1 

HARDNESS as CaC03 I 116 I I 106 I 1 I I 



‘“4 
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TABLE 14-8 
SUMMARY 0~ POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

VOLATILES (UGIL) 

i3GW6 

PH2-1 

03/05@4 

13MW6 

2 

Shallow 

Unfiltered 

13Gti6 

PH2-1 

03lO5/94 

13MW6 

2 

Shallow 

FiltUt?d 

‘81, 
,I 

13Gw6-2 13GW62 

PHZ-2 PHZ-2 

06I24I94 06124t94 

13MW6 13MW6 
2 2 

Shallow Shallow 

Unfiltered Filtered 

01m-l%wd7S 

PHl 

01115/91 

13MW7 

1 

Shallow 

Unfilkred 

Shallow 

Unfiltered I 

Shallow 

Unfiltered 

1,2,4-TRICHLOROBENZENE 10 u 10 u 

1,3-DICHLOROBENZENE 10 u 10 u 

2-METHYLNAPHTHALENE 10 u 10 u 

QMETHYLPHENOL 10 u 10 u .- ! 1 
ACENAPHTHENE 10 u 10 u 

’ ACENAPHTHYLENE 10 u 10 u 

ANTHRACENE 10 u 10 u 

BENZO(A)ANTHRACENE 10 u 10 u 

BENZO(A)PYRENE 10 u 10 u 

BENZO(B)FLUORANTHENE 10 u 10 u 

BENZO(G,H,I)PERYLENE 10 u 10 u g 
BENZO(K)FLUORANTHENE 10 u 10 u nbz 

BENZOIC ACID SOU SOU a2 

? . 10 u 10 u * BlS(2-ETHYLHEXYL)PHTHALATE 

0 



INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

SEMIVOLATILES (W/L) 

TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 1 13GW6 T 

PH2-1 

03lO5l94 
13MW6 

2 

Shallow 

Ullftttarrd 

13GW62 011591-13Mw7s 

PH2-2 PHl 

06mm4 01115191 

13MW6 13MW7 

2 1 

Shallow Shallow 

Fltkred Untttkred 

011591-13MW27s 

PHl 

01/15/91 

13MW7 

1 

Shallow 

Unftttemd 

021191-13MWB 

PHI 
02/l 1191 

13MW6 

1 

Shallow 

Unfttkred 

Ci 



TABLE 14 - 8 
SUMMARY OF POSlTlVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE: NSB-NLON. GROTON. CONNECTICUT 

r 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

ZONE: 
SCREEN DEPTH: 

FILTERING: 

tNORGANtCS (WA) tNORGANtCS (WA) 

MERCURY 0.2 u 0.2 u 0.2 UJ 0.2 UJ 0.2 u 0.2 u 0.2 u 

NICKEL 10.0 u 3.0 u 19.6 J 17.8 J 7.0 UJ 

POTASSIUM 596oJ 604OJ 7030 7530 5130 5170 8720 J 

SELENIUM 3.0 UJ 30 UJ 20 u 22 J 1.0 u 1.0 u 1.0 

SILVER 2.0 u 2.0 u 7.0 u 7.0 u 7.4 J 

13GW6 

PH2-1 

03lO5l94 
13Mw6 

2. 
Shallow 

Unfiltered 

13GW6 

PH2-1 

03105/94 

13MW6 
‘ 
Shallow 

Flltued 

13GW62 13GW62 

PH2-2 PH2-2 

06mf94 06f24JQ4 
13MW6 13W6 

011591-13MW27S Mll91-13MW8 

2 
Shallow 

Unfiltered I 

2 
Shallow 

Fittered 

0115Ql-13Mw7s 

PHl 

01115/91 

13Mw7 
1 
Shallow 

unhnered 

PHl 

01115/91 
13MW7 

1 
Shallow 

Unfiltered 

PHl 

32/l 1 I91 

13MW8 
I 
Shallow 

Unfiltered 

SODIUM 55300 71900 J 260000 258000 192000 

THALLIUM 1 0 UJ 100 UJ 20 UJ 20 UR 2.0 u 2.0 u 2.0 u 

VANADIUM 50 u 50 u 10 u 1.0 u 200 u 20.0 u 20.0 u 

ZINC 32 U 32 U 2.9 U 39 u 11.7 J 15.2 J 14.8 
- - TOTAL PETROLEUM HYDROCARBONS tUG/LI TOTAL PETROLEUM HYDROCARBONS tUG/LI e 
s 

1 TPH I 600 I I loo0 u I I 3000U I 3000U I 3000U 1 
MISCELLANEOUS PARAMETERS (MG/L) 

HARDNESS as CaC03 I 116 I I 111 I I I I I 



TABLE 14-P 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTlCUT 

r;: SAMPLE NUMBER: 13GWB 13GW8 13Gwa2 13Gwa2 
z INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-2 

SAMPLE DATE: 03m6tQ4 03lO6l94 06zYQ4 O6l22tQ4 
LOCATION: 13MW8 13MW8 13MW8 13MW8 
ZONE: 1 1 1 1 
SCREEN DEPTH: Shallow Shallow Shallow Shallow 
FILTERING: unfiltered Filtered Unfittered Filtered 

VOLATILES (UGIL) 

/011791-13Mw9s 

PHl 

01117/91 

13MW9 
1 

Shallow 

Unftiered 

13Gw9 

PH2-1 

03/06@4 

13MW9 

1 

unfinered 

13Gw9 

PH2-1 

03m6l94 
13MW9 

1 

Shallow 

Filtered 



,,., 
3 

TARLE 14-8 

x 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE: NSBNLON. GROTON. CONNECTICUT 

z 
‘f r 

Il3GW8 i3Gwa2 
0 

I 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

13GW8 

PH2-1 

03lO6l94 

13MWB 

1 

Shallow 

Unfiltered 

PH2-1 

03106/94 

13MwB 

1 

Shallow 

Fitted 

PH2-2 

06l22m4 

13h4wB 

1 1 

Shallow Shallow 

Unfiltered Filtered 

1 ima 
PHZ-2 

O6l22i94 

13MWB 

011791-13MW9s 13GW9 

PHl PH2-1 

01117/91 03lo6l94 

13Mw9 13hdw9 

1 1 

Shallow Shallow 

Unfiltered Unfiltered 

13GW9 

PH2-1 

03m6l94 

13Mw9 

I1 
I Shallow 

Filtered 
I I I I I I I 

SEMlVOlATlLES (W/L) 
a.--.--* L I .n II I I .n II I I I .n II I I 

I CHRYSFNF I 10 u I I 10 u I I I 10 u I I -. . . . . --.-- I 

DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 

DIBENZOFURAN 10 u 10 u 10 u 

DIETHYL PHTHAIATE 10 u 10 u 10 u 

FLUORANTHENE 1 J 10 u 10 u 

FLUORENE 10 u 10 u 10 u 

INDENO(1 ,Z,%CD)PYRENE 10 u 10 u 10 u 

NAPHTHALENE 10 u 10 u 10 u 

z PHENANTHRENE 10 u 10 u 10 u 

b PHENOL 10 u 10 u 10 u -1 



TABLE 14-8 
P SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
9 LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

INORGANICS (W/L) 

13GWB 

PH2-1 

03KW94 

13MwB 
1 

Shallow 

Unfiltered 

13GW8 

PH2-1 
03lO6/94 

13WB 
1 

Shallow 

Fllkfcd 
Shallow 

Unfiltered I 

Shallow 

Flltered 

13Gw9 

PH2-1 

03/06/94 
13Mw9 
1 

Shallow 

Unfittered 

THALLIUM 1.0 UJ 100 UJ 100 UJ 1 0 UJ 20.0 u 10.0 UJ 10.0 UJ 

VANADIUM 6.3 J 50 u 40 u 4.0 u 200 u 5.0 UJ 5.0 UJ 

ZINC 72 U 20 u 59 J 6.0 J 10.6 J 2.0 u 2.0 u 

f TOTAL PETROLEUM HYDROCARBONS (UGR) 

83 TPH I 6OOU I I !iOOU I I 3000U I 6OOU I I 
MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaCO3 I 160 I I 266 I I I 1640 I 1 



‘I 
) 

TABLE 14-8 

g 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

G SAMPLE NUMBER: 13Gw9-2 13Gw9-2 012191-NEsOMw10 

s INVESTIGATION: PHZ-2 PH2-2 PHI 
SAMPLE DATE: 06m4 06125194 01/21/91 
LOCATION: 13MwQ 13Mw9 NESOIO 
ZONE: 1 1 4 
SCREEN DEPTH: Shallow Shallow Shallow 

NESOIO-2 

PH2-2 

,Q6/23194 

NESOIO 
4 

Shallow 
FILTERING: Unfiltered Fitted Unfiltemd Untiltered 

VOLATILES 1116/l.) 

Shallow Shallow 

Filtered Unfiltered 

? 
0 

ii 

BENZO(A)ANTHRACENE 10 UJ 10 u 10 u 

BENZO(A)PYRENE 10 UJ 10 u 10 u 

BENZO(B)FLUORANTHENE 10 UJ 10 u 10 u 3 
BENZO(G,H,I)PERYLENE 10 UJ 10 u 10 u a 

BENZO(K)FLUORANTHENE 10 UJ 10 u 10 u 
c)C 

BENZOIC ACID 5OlJ SOU SOU 
= E 

iiig 
(D 
-4-L 



--TABLE 14-8 
g SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
;’ 
r;: 

LOWER SUBASE; NSB-NLON, GROTON, CONNECTlCUT 

z 
SAMPLE NUMBER: 13Gw9-2 13Gw9-2 012191~NESOMWIO NESOW2 NESOlO-2 
INVESTIGATION: PH2-2 PH2-2 PHI PH2-2 PH2-2 
SAMPLE DATE: o6l25l34 06l25l94 01121/91 O6ml94 w23l94 
LOCATION: 13hm9 13Mw9 NESOIO NESOIO NESOlO 
ZONE: 1 1 4 4 4 
SCREEN DEPTH: Shallow Shallow Shallow Shallow Shallow 
FILTERING: UnfIttered FIltered Utlflltmd Unfiltered Fillered 

Shallow Shallow 

Unfiltered Filtered 

-.- -. . . . . . .._.._ I .- -- I I I I I I 

FLUORANTHENE 10 UJ 10 u 10 u 

A FLUORENE 

ARSENIC I 2.0 UJ I 2.0 UJ I 3.0 u I 19.0 I 11.0 I 5.4 J I 2.0 UJ 

BA “” “. CAI m II.. . SI - _- _ .-- --- . -_- . I 

BEKTLLIUM 

IKIUM I 01.0 J I 01.U J I 31.3 I 134 I 139 I 89.0 J I 81.6 J 

. . ..a. . *a . . . 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
. _-- 

WI I 3.u u I 3.0 u I 5.2 I 5.0 u I 5.0 u 2.0 u 2.0 u 

9 IRON I 17.0 u I 17.0 u I 45BOJ I 5270 I 3320 I 8570 I 3390 
0 LEAD 10.0 UR 10.0 UR 10.0 UR 2.0 UJ 

I 
--- . . . 20.0 UJ I -- . . . 2.0 UJ I -- . . . 2.1.1 UJ I 

6 

I 



TABLE 14-8 

g 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

13Gw9-2 

PH2-2 

06czY94 

13Mw9 

1 

Shallow 

UnfIttered 

13Gw9-2 012191-NESOW10 NESOl@-2 

PH2-2 PHl PH2-2 

06/25194 01/21/91 O6I23l94 
13Mw9 NESOlO NESOlO 
1 4 4 
Shallow Shallow Shallow 
FUtUcd Unfiltered Unfiltered 

NESOlO-2 

PH2-2 

W23t94 

NESOlO 

4 

Shallow 

Filtered 

NESOlO 

PH2-1 

03/07/94 

NESOlO 

4 

Shallow 

Unfiltered 

NESOlO 

PH2-1 

03107194 

NESOlO 

4 

Shallow 

Filtered 

INORGANICS (UGiL) 

1 ZINC I 4.4 u I 37 u I 63 4 I 332 I 13.9 I 14.4 J I 20.6 I 
TOTAL PETROLEUM HYDROCARBONS (UGR) 

1ooou I 3000U 5OOU 6OOU -___ ----._-- ..-.- .- --. - I I I I I 1 
MISCELLANEOUS PARAMETERS (MGIL) 

HARDNESS as CaC03 I 2170 I I I 1180 I I 620 I I 



TABLE 1.4-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 012191-NESOII NESOI l-2 NESOll-2 
INVESTIGATION: PHI PH2-2 PH2-2 
SAMPLE DATE: 01/21191 O6l23l94 06ml94 
LOCATION: NESOll NESOll NESOll 
ZONE: 4 4 4 
SCREEN DEPTH: Shallow Shallow Shallow 
FILTERING: Unfitteed UnfWred Filtcrsd _-_-.- 
VGLATILES (UG/L) 

NESOll NESOll 011691-NE!%4w4S 

PH2-1 PH2-1 PHl 

03lO6l94 03ml94 01118l91 

NESOll NESOll NES04 

14 4 1 

Shallow Shallow Shallow 

Unfiltered Filtered Unfiltefed 

NESOQ 

PH2-1 
03m6/94 
NES04 
1 
Shallow 

Unfiltered 

BENZO(K)FLUORANTHENE 10 u 1 J 10 u 

? 
BENZOIC ACID !5OU 5OU !XJU 

0 BlS(%ETHYLHEXYL)PHTHAlATE 10 u 10 J 10 u 

G 

c ‘II 



1 
) 

., 
1 

SUMMARY OF POSlTlVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECllCUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 

ZONE: 

SCREEN DEPTH: 
FILTERING: 

SEMNOUTILES (UWL) 

012191-NESOII NESOII-2 

PHI PH2-2 

01/21/91 06/23&l 
NESOll NESOll 

4 4 
Shallow Shallow 
UnfWred Unfikred 

4 
Shallow 

4 

Shallow I 4 

Shallow 

Filtered I Unfiltered I Fittered 

1 I1 
Shallow Shallow 
Unfiltered Unlittered 

DI-N-BUlYL PHTHAIATE I 

DIBENZOFURAN 

I FLUORANTHENE I 2J I 

ARSENIC 3.0 u 1.3 J 1.0 u 17.1 J 2.0 UJ 

BARIUM 25.6 39.6 42.4 263 39.7 J 15.0 u 15.6 u 

BERYLLIUM 1.0 u 1.0 u 1.0 u 2.6 J 1.0 u 1.0 u 1.0 u 

BORON 1.2 R 242 230 155 156 4.2 R 119 

CADMIUM 6.9 J 3.0 u 13.2 2.0 u 20.9 J 

CALCIUM 36100 62300 59100 52300 19600 25600 

CHROMIUM 5.0 u 4.0 u 4.0 u 116 3.0 UJ 10.7 J 3.0 u 

COBALT 5.0 u 5.0 u 25.6 J 5.4 40 u 

COPPER 9.2 5.0 J 5.0 u 649 3.5 J 5.0 Ll 2.0 u 

IRON 3B4J 40.6 U 17.8 u 36700 50.0 u 862 532 

LEAD 22.2 J 11.4 J 14.1 2760 J 10.9 J 2.3 J 1.0 UJ 

MAGNESIUM 2530 3560 3430 11100 2900J 142uo 17600 

c! 1 MANGANESE I 234 I’ 162 I 188 I 1980 I 443 I 351 I 354 I 



TABLE 14-8 

x SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

8 r 
LOWER SUBASE: NSB-NLON. GROTON. CONNECTlCUT 

i I 
0 

1 

SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

INGRGANICS fUGAl 

012191-NESOII 

PHI 

01/21/91 

NESOI 1 

4 

Shallow 

Unflltemd 

NESOl l-2 

PH2-2 

O6zu94 

NESOll 
4 

Shallow 

UnRltmd 

NESOIIZ 

PH2-2 

06ml94 

NESOll 
4 

Shallow 

FilkWd 

NESOI 1 NESOI 1 

PH2-1 PH2-1 

0306/94 03mBt 

NESOll NESOll 

4 4 

Shallow Shallow 

Unfiltered Filtered 

011891-NESCMw4S NE.904 

PHI PH2-1 

01116/91 03lo6194 

NES04 NES04 

1 1 

Shallow Shallow 

UnfWred Unfiltered 

.- -I 

MERCURY 0.2 UJ I 0.2 u 0.2 u 0.47 J I 0.2 UJ I 0.2 u I 0.2 u 

NICKEL 20.9 J 
I 

POTASSIUM 6700 I 9460 

SELENIUM 1.0 UJ 

1 TPH I 2000U I 5OOU I I 5OOU I I 3000U I 5OOU 

MISCELLANEOUS PARAMETERS (MGIL) 
I 

I 

HARDNESS as CaC03 I I 164 I I 126 I I I 140 

c I 



‘3 
,I 

TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: NES04 NES062 NESOC2 

INVESTIGATION: PH2-1 PH2-2 PHZ-2 

SAMPLE DATE: 03/06&4 06/25!94 O6mI94 
LOCATION: NES04 NES04 NES04 
ZONE: 1 1 1 
SCREEN DEPTH: Shallow Shallow Shallow 
FILTERING: Fittend Unfiltered FIttered c.__--__ 
VOLATILES (UGIL) 

l,l.l-TRICHLOROETHANE 10 u 

1 ,I-DICHLOROETHANE 10 u 

1 ,l-DICHLOROETHENE 10 u 

BENZENE 10 u 

CARBON DISULFIDE 10 u 

CHLOROFORM 10 u 

ETHYLBENZENE 10 u 

METHYLENE CHLORIDE 10 u 

STYRENE to u 

TETRACHLOROETHENE 10 u 

TOLUENE 10 u 

VINYL CHLORIDE 10 u 

XYLENES, TOTAL 10 u 
SEMIVOLATILES (UGIL) 

1,2,4-TRICHLOROBENZENE 07 J 

1,3-DICHLOROBENZENE 0.5 J 

P-METHYLNAPHTHALENE 10 u 

4-METHYLPHENOL 10 u 

ACENAPHTHENE 10 u 

ACENAPHTHYLENE 10 u 

ANTHRACENE 10 u 

BENZO(A)ANTHRACENE IO u 

BENZO(A)PYRENE 10 u 

BENZO(B)FLUORANTHENE 10 u 

BENZO(G,H,I)PERYLENE 10 u 

BENZO(K)FLUORANTHENE 10 u 

BENZOIC ACID 5OU 

BlS(2-ETHYLHEXYL)PHTHALATE 10 u 

012191-NESOMWGS NESOG NESC6 NESO62 
PHl PH2-1 PH2-1 PH2-2 

01121191 03105/94 03lo5l94 06l23l94 
NESOG NESOG NESO6 NESO6 

2 2 2 2 

Shallow Shallow Shallow Shallow 

Unfiltered Unfiltered F&red Unfiltered 

5u 10 u 10 u 

5u 10 u 10 u 

5lJ 10 u 10 u 

SU 10 u 10 u 

2J 10 u 10 u 

5lJ 10 u 10 u 

5U 10 u 10 u 

5LJ 10 u 10 u 

SU 10 u 10 u 

5U 10 u 10 u 

5u 10 u 10 u 

10 u IO u IOU I 

5u 10 u 10 u 

10 u 10 UJ 

10 u 10 UJ 

10 u 10 UJ 

10 u 10 UJ 

10 u 10 UJ 

10 u 10 UJ 

10 u 10 UJ 

10 u 10 UJ 

10 u 10 UJ 

10 u 10 UJ 

10 u 10 UJ 

10 u 10 UJ 

1J 50 UJ 

10 u 10 UJ 



TABLE 14-8 

x 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON. CONNECTICUT 

f SAMPLE NUMBER: NESO4 

INVESTIGATION: PH2-1 
SAMPLE DATE: 03/06#4 
LOCATION: NESD4 
ZONE: 1 
SCREEN DEPTH: Shallow 
FILTERING: Fllh?d 

SEMlVOLAT!LES (W/L) 

Shallow 
UnRltered I 

Shallow 

Filtd 

012191-NESOMW6S NESOG NESOG 

PHl PH2-1 PH2-1 

01121191 03KxY94 03105l94 

NESD6 NESOG NES06 

2 2 2 

Shallow Shallow Shallow 

Unfiltmd Unfiltemd Filtered 

NE%%-2 

PH2-2 
06/23/94 
NESOG 

2 
Shallow 

Unfiltered 

LEAD 1.0 UJ 2.5 J I 2.0 UR 2.0 J 2.0 UJ 2.0 u 2.0 UR 

MAGNESIUM 16800 23900 23700 5960 27OMl 26700 129tMJ 

9 0 MANGANESE 336 322 I 321 2.0 u 7.3 u 4.9 u 3.5 u I 



TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE: NSB-NLON. GROTON, CONNECTICUT , 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 

ZONE: 

SCREEN DEPTH: 

FILTERING: 

INDRGANICS (UGA) 

NES04 

PHZ-1 

0306B4 
NES04 

1 

Shdllow 

FiltUt!d 

NESOC2 

PHZ-2 

06ml94 

NES04 

1 
Shallow 

Unfiltmd 

NESO4-2 

PH2-2 

NES04 
1 
Shallow 

Flltmd 

012191-NESOMWGS NESOG NEso6 
PHl PH2-1 PH2-1 

OlR1191 03/0!%4 03KW94 

NEW6 NESOG NESO6 

2 2 2 

Shallow Shallow Shallow 

Untiltmd Unfiltersd Filtered 

NESO6-2 

PH2-2 

W23i94 
NESOG 

2 
Shallow 

Unfiltered 

THALLIUM 100 UJ 200 UJ 200 UR 20 UR 1.0 UJ 10.0 UJ 200 UR 

VANADIUM 50 u’ 3.2 2.7 20.0 u 5.0 u 5.0 u 3.0 u 

ZINC 39 u 14.2 7.0 u 34.0 J 10.5 u 6.4 U 5.3 u d , 
L TOTAL PETROLEUM HYDROCARBONS lUG/Ll 
1 
s 

TPH 1 I loo0 u I I 2OOOU I 5OOU I I loo0 u 
MISCELLANEOUS PARAMETERS (MGIL) 

I 

AMMONIA, AS NITROGEN 0.1 u I 

CHEMICAL OXYGEN DEMAND 196 . 

HARDNESS as CaC03 in 262 164 

TOTAL SUSPENDED SOLIDS IU 



TABLE 14-8 
SUMMARY OF POSlTlVE GROUNDWATER ANALYTICAL RESULTS 

f!z 
LOWER SUBASE; NSBNLON, GROTON, CONNECTlCUT 

z SAMPLE NUMBER: NESO6-2 012291-WEMWlS WE-1 WE-l WEl-2 WEl-2 012291-WEMW4S 
r 
s 

INVESTIGATION: PH2-2 PHl PH2-1 PH2-1 PHZ-2 PH2-2 PHl 
SAMPLE DATE: cscw94 01122/91 03to7B4 03/07/94 OS/23194 06/23/94 01122l91 
LOCATION: NESOS WE1 WE1 WE1 WE1 WE1 WE4 
ZONE: 2 4 4 4 4 4 4 
SCREEN DEPTH: Shallow Shallow Shalkw Shallow Shallow Shallow Shallow 
FILTERING: Ffttcnd UnAlbred UnfUkfed FIltered Unflltefed Filtend Unfiltered 

VOLATILES (UGiL) 

9 
BlS(2-ETHYLHEXYL)PHTHALATE = fi; 

0 $2 

ii Sd 

6 /I 
1’ 

4 III, 



(,,, 
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TABLE 14-8 

z 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 

? 
SAMPLE NUMBER: NESCMX OlZ291-WEMWlS WE-l WE-1 WEl-2 WEl-2 012291-WEMW4S 

0 INVESTIGATION: PH2-2 PHl PHZ-1 PH2-1 PHZ-2 PH2-2 PHl 
SAMPLE DATE: 01/22/91 03Kl7t94 03lO7i94 06l2m 06l23l94 01122l91 
LOCATION: NESO6 WE1 WE1 WE1 WE1 WE1 WE4 
ZONE: 2 4 4 4 4 4 4 
SCREEN DEPTH: Shallow Shallow sh2dlow Shallow Shallow Shallow Shallow 
FILTERING: Filh?!d Unfdkred Unfiltered Filtered Unfiltered Filtered Unfiltered 

SEMlJ~lA~!kEi (uon) 
CARBAZOLE ! j I 10 u I I 10 u I I .- I 
CHRYSENE 10 u 10 u 

DI-N-BUTYL PHTHALATE 10 u 10 u 

DIBENZOFURAN 10 u 10 u 

DIETHYL PHTHAlATE 10 u 10 u 

FLUORANTHENE 1n II 4” 11 
c -~ --- .....--..- .- - I” ” 

FLUORENE 10 u 10 u 

INDENO(l.2,3-CD)PYRENE 10 u 10 u 

NAPHTHALENE 10 u 10 u 

p PHENANTHRENE 10 u 10 u 

8 PHENOL 10 u 10 u 

PYRENE 10 u Ill II I 
I I I I 

INDRGANICS (UGR) 
I .- - I I , , 

ALUMINUM I 14.2 U I .30.0 u I 14.0 u I 14.0 u I 150 u I 15.0 u I 30.0 u 
ANTIMONY 52.l 1r;a II 130 LI 

I I "Y Y I -s." " I I J." " I I 1.” I 

3.0 u I 50 u I 20 11 7ll II I sn ii 5.0 u I 50 u I -.- - 
-.- - w... - 

17.0 u 
I 

IRON 1060 J 1630 1320 1310 1170 1020 J 

LEAD 2.0 UR 2.1 J 2.0 UJ 2.0 UJ 2.0 UJ 11.2 2.9 J 

MAGNESIUM 13200 7570 6360 6740 6490 

? 

7720 3630 

0 MANGANESE 1.6 J 95.2 146 150 127 116 66.9 

COBALT 

COPPER 



TAB1.E 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTlCUT 
SAMPLE NUMBER: 
INVESTIGATION: 

SAMPLE DATE: 
LOCATION: 
ZONE: 
SCREEN DEPTH: 

FILTERING: 
, 

INORGANICS (UGA) 

NESOG-2 

PHZ-2 

NESO6 
2 
Shallow 

Fllttd 

012Bl-WEMWiS WE-1 

PHI PHZ-1 

Oll22i91 03lO7l94 
WE1 WE1 
4 4 
Shallow Sh&bV 
Unllltmd Unfiltered 

WE-l 

PH2-1 

03lO7l94 

WE1 
4 
Shallow 

Filtmd 

WE1 

1 ihallow 

Unfiltered 

WEl-2 

PH2-2 

WE1 
4 
Shallow 

Fllered 

012291.WEMW4S 

PHI 

01122l91 
WE4 
4 
Shallow 

Unfiltered 

THALLIUM %.O UR 20 UR 10.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 2.0 UR 

VANADIUM 1.0 u 20.0 u 5.0 u 5.0 u 4.0 u 4.0 u 20.0 u 

ZINC 45 u 82 J 2.0 u 40 u 3.0 u 3.0 u 11.0 J 

f TOTAL PETROLEUM HYDROCARBONS (UGk) 

2 TPH 2OCOU 500U !500 2000 u 
a 

I I I I I I I 1 
MISCELLANEOUS PARAMETERS (W/L) 

HARDNESS as CaC03 I I I 116 I I 106 I I , 

6 II 
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TABLE 14-8 
SUMMARY OF POSlTlVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTlCUT 
SAMPLE NUMBER: 012391-WEMWS WE-5 WE-5 

INVESTIGATION: PHl PH2-1 PHZ-1 

SAMPLE DATE: 0112391 03/07/94 0307t94 
LOCATION: WE5 WE5 WE5 
ZONE: 4 4 4 
SCREEN DEPTH: Shalknv Shallow Shallow 
FILTERING Unfiltered Unflltaed Filtmd 

VOIATILES (UGIL) 

WE52 WE52 

PH2-2 PH2-2 

07/l 2194 07/12lw 

WE5 WE5 

4 4 

Shallow Shallow 

Unfiltered Filtered 

BlS(Z-ETHYLHEXYL)PHTHALATE 



TABLE 14-8 
SUMMARY OF POSlTlVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: 012391-WEMW5S WE-5 WE-5 

1 tNVESTtGATtON: PHl PHZ-1 PH2-1 
SAMPLE DATE: 0112391 03lo7ml 03m7lQ4 
LOCATION: WE5 WE5 WE5 
ZONE: 

~ SCREEN DEPTH: 

4 4 4 
Shatkw Shi3llOW Shallow 

FILTERING: Untltkd Unftttefed Ftttmd 

SEMtV~lATtLES (U&L) 

WE52 WE52 

PH2-2 PH2-2 

07/12lQ4 07/12lQ4 

WE5 WE5 

4 4 

Shallow Shaltw 

Unftttered Ftttmd 

II 
I 

II 

CARBAZOLE 10 u 10 u , 

CHRYSENE 10 u 10 u 

Dl-N-BUlYL PHTHALATE 10 u 10 u 

DIBENZOFURAN 10 u 10 u 

ALUMtNUM 30.0 u 116 J 14.0 u 76.7 U 37.6 U 

ANTtMONY 15.0 u 12.0 u 

ARSENtC 5.2 29.6 J 2.3 J 11.6 4.9 

, BARIUM 32.2 50.7 J 34.3 J 41.4 43.1 

BERYLLtUM I 1.0 u I 1.0 u I 1.0 u I 1.0 u I 1.0 u I 
BORON 0.4 R 192 195 129 131 
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TABLE 14-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
LOWER SUBASE: NSB-NLON. GROTON. CONNECTICUT 
SAMPLE NUMBER: 

INVESTIGATION: 

SAMPLE .DATE: 
LOCATION: 
ZONE: 

SCREEN DEPTH: 

FILTERING: 

INORGANICS (lK%L) 

012391-WEhIW5S 

PHI 

01/223/91 
WE5 

4 

Shatkw 

UlltNftd 

WE.5 

PHZ-1 

03/07/w 
WE5 

4 

Shallow 

lttlftttti 

WE-5 

PHZ-1 

03m7IQ4 
WE5 

4 
ShallW 

Ftttd 

WE52 WE52 

PH2-2 PH2-2 

07/l 2m4 07/12lQ4 

WE5 WE5 

4 4 

Shallow Shallow 

Unftttefed Ftttd 

II II 

MERCURY 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 

NtCKEL 17.1 J 10.0 u 7.0 u 

POTASStUM 6360 7660 7540 7660 7670 

SELENIUM 1.0 UJ 3.0 UJ 3.0 UJ 3.0 u 3.0 u 
SII M R ! 7.0 UJ 2.0 UJ ! I 2.0 u I I I 

I 46QOOJ 
L 

THALLIUM ! 2.0 UR 

1 VANAI DtUM I 20.0 u I 5.0 ll I 5.0 u I 3.0 u 1 3.0 u I I 
ZtNC 9.6 J 7.7 u 3.3 u 2.0 u p 1 7.5 u 
TOTAL PETROLEUM HYDROCARBONS (W/L) 

r; 
[ TPH I 3oootJ I SOOU I 1 5OOU I I 1 

MISCELIANEOUS PARAMETERS (MG/L) 
I 

HARDNESS as CaC03 I I 60 I I 90 I I I 1 

56100 I 57!xa I 63400 I 67ti I I 
1.0 UJ 1.0 UJ 5.5 J 6.6 J 



TABLE 14-9 
SUMMARY OF PHASE I GROUNDWATER ANALYTICAL RESULTS 
SITE 13 - LOWER SUBASE 

z NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Zone l(1) Zone 2 (2) Zone 3 (3) Zone 4 (4) 
Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maxlmum of Range Maximum of Range Maximum of Range Maximum 
Detection Detection Detection Detection Detection Detection Detection Detection 

VOLATILE ORGANICS (ug/L) 

c II, 
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TABLE 14-9 
SUMMARY OF PHASE I GROUNDWATER ANALYTICAL RESULTS 
SITE 13 - LOWER SUBASE 

g NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Zone 1 (1) Zone 2 (2) Zone 3 (3) Zone 4 (4) 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Detection Detection Detection 

TOTAL PETROLEUM HYDROCARBONS (ug/L) 

ITPH 1 019 1 I ND 1 015 1 I ND 1 O/l I I ND I 119 1 5400 1 13MWl6 

1 Includes samples 13MWl S, 13MW2S, 13MW5S, 13Mw3S, 13MW4S, 13MW7S, 13MW27S (field duplicate of 13MW7S), 13MW8S, 13MWQS, and NESOMW4S. 

Duplicate samples are averaged and counted as one sample. 

2 Includes samples 13MWlOS, 13MWl8S (field duplicate of 13MWlOS), 13MWll S, 13MWl7S, 13MW6S, and NESOMWGS. Duplicate samples are averaged and counted as one sample. 

3 Includes sample 13MWl2S. 

4 Includes samples 13MWl3S, 13Mwl4S, 13MWl5S, 13MWlQS (field duplicate of 13MWlSS), 13MWl6S, NESOMWIO, NESOII, WEMWlS, WEMW4S, and WEMW5S. 

Duplicate samples are averaged and counted as one sample. 

5 ND - Not Detected. 



TABLE 14-10 
SUMMARY OF ROUNDS 1 AND 2/PHASE II GROUNDWATER ANALYTICAL RESULTS - ZONE 1 
SITE 13 : LOWER SUBASE 

5 NSB-NLON, GROTON, CONNECTICUT 

z 
PAGE 1 OF 2 

1994 Phase II - Round 1 (1) 1994 Phase II - Round 2 (2) 
Unfiltered Filtered Unfiltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum of Range Maximum of Range Maximum 
Detection Dectectlon Detection Detectton Detection Detection Detection Detection 

VOLATILE ORGANICS (ug/L) 

p 

is 



TABLE 14-10 
SUMMARY OF ROUNDS I AND 2/PHASE II GROUNDWATER ANALYTICAL RESULTS - ZONE 1 

x 
SITE I3 - LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT * 
PAGE 2 OF 2 

Analyte 

1994 Phase I 

Unfiltered 

Frequency Concentration Location of 

of Range Maxlmum 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Detection Dectection 

1110 20.9 NESG4 
IO/IO 6510-127000 13MWQ 

0110 ND 

1110 6.8 13MW8 

5110 2.6-68.4 13MWlQ 

9/l 0 82.1-8050 13MW2 

4110 2.5-39.3 13MW19 

TOTAL PETROLEUM HYDROCARBONS (ug/L) 

- Round 1 (1) I 1994 Phase II - Round 2 (2) 
Filtered I 

Frequency1 Concentration] Location ofi Frequency 

2110 12.8-13.5 13MW21 319 

lO/lO 195-270000 13MW9 10710 

8110 173-l 730 13MW8 10HO 

2110 0 31-o 35 13MW21 0110 

OH0 ND 0110 

10110 4 120- 103000 13MW9 lO/lO 

IOHO 30100-2430000 13MW9 loll0 

2110 205-593 13MW19 4110 

l/10 20.0 13MW19 8110 

TPH 1 4110 1 700-2100 1 13MW19 1 - I I NA 1 4110 1 600-1300 1 13MW3 1 - I I NA 
MlSCELLANEOUS PARAMETERS (mg/L) 

I 

Hardness as CaC03 1 IO/IO 1 20-1640 [ 13MWQ 1 - I I NA 1 10110 1 60-2170 1 13MWQ 1 - I I NA I 

1 Includes samples 13GWlI13GW18, 13GW19,13GW2,13GW20, 13GW20-D (field duplicate of 13GW20), 13GW21113GW3, 13GW8,13GWQ, and NES04. 

Duplicate samples were averaged and counted as one sample. 

2 Includes samples 13GWl-2, 13GW18-2, 13GW19-2, 13GW2-2, 13GW20-2, 13GW21-2, 13GW3-2, 13GW8-2, 13GWQ-2, and NES04-2. 

3 NA - Not Analyzed. 

4 ND - Not Detected. 

44500-2980000’ 13MW9 10110 41200-366000 13MW9 

3.2-19.2 13MW21 5110 1520.3 13MW21 

4-18.3 13MWl 5110 3.4-i 8.2 13MWl 



TABLE 14-l 1 
SUMMARY OF ROUNDS 1 AND 2/PHASE II GROUNDWATER ANALYTICAL RESULTS -ZONE 2 
SITE 13 - LOWER SUBASE 

g NSB-NLON, GROTON, CONNECTICUT 
2 PAGE 1 OF 2 

1 ,l,l-Trichloroethane 115 3 13MW6 - NA (3) 015 ND (4) - NA 

Chloroform 115 1 13MWlO - NA o/5 ND NA 

Tetrachloroethene 115 2 13MW6 - NA 015 ND NA 
SEMIVOLATILE ORGANICS @g/L) 

Benzoic acid 1 115 1 1 1 NESOG 1 - I I NA I o/5 1 1 ND 1 I I NA 

Bis(2ethylhexyl)phthalatel 015 I I ND I NA 115 1 0.8 1 13MWlO 1 - NA 
lNORGANlCS(uglL) 

TOTAL PETROLEUM HYDROCARBON (ug/L) 

TPH 1 2l5 1 600 1 13MWll 1 - I I NA I 015 1 I ND I I I NA I” n,= 
MISCELLANEOUS PARAMETERS (mg/L) 0’s 

0 Ammonia, as nitrogen I O/l I I ND 
d I I I NA I 111 I 0.4 1 13MWll 1 - I I NA 1 =rz 

d5 

c II c II I I/ 



TABLE 14-11 
SUMMARY OF ROUNDS 1 AND 2/PHASE II GROUNDWATER ANALYTICAL RESULTS -ZONE 2 
SITE 13 - LOWER SUBASE 

g NSB-NLON, GROTON, CONNECTICUT 

G PAGE 2 OF 2 
6 

1994 Phase II - Round 1 (1) 1994 Phase II - Round 2 (2) 

Unfiltered Filtered Unfiltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Detection Detectlon Detection 

Chemical oxygen demand Ill 198 NESD6 - NA 111 18 13MWll - NA 

Hardness asCaCO3 515 84-432 13MWlO - NA 515 11 l-1240 13MWlO - NA 

Total suspended solids O/l ND NA 111 8 13MWll - NA 

1 Includes samples 13GWlO,l3GWll, 13GWl7,13GWl7D (field duplicate of 13GWl7) 13GW6, and NESO6. Duplicate sample results were averaged andcounted as one sample. 

2 Includes samples 13GWl 0-2,lJGWl l-2, 13GWl7-2, 13GW17-D-2 (fietd duplicate of 13GWl7-2) 13GW62, and NES06-2. 

Duplicate sample results are averaged and counted as one sample. 

3 NA - Not Analyzed. 

4 ND - Not Detected. 



TABLE 1412 
SUMMARY OF ROUNDS 1 AND UPHASE II GROUNDWATER ANALYTICAL RESULTS -ZONE 3 
SITE 13 - LOWER SUBASE 

z NSB-NLON, GROTON, CONNECTICUT 

r” PAGE 1 OF 1 
G 

SEMIVOLATILE ORGANIC 

Bis(2-ethylhexyllphthalate 

1994 Phase II - Round 1 (1) 
Unfiltered Filtered 

Frequency Concentration Location of Frequency Concentration Location oi 

of Range Maximum of Range Maximum 

Detection Detection Detection Detection 

i fug/L) 

011 I ND (3) 1 - I 1 NA (4) 

011 I ND I I NA 

1994 Phase II - Round 2 (2) 

Location of 

Maximum 

Detection 

l/l 1 0.8 1 13MWl2 1 - I 
l/l I 1 1 13MWl2 1 - 

NA 

NA 

INORGANICS hw/L) 

l/l 1 2.7 13MWl2 l/l 2.9 

13MWl2 111 46.3 

13MWl2 l/l 24050 

13MWl2 l/l 5850 

ND 011 

13MW12 l/l 2950 

13MWl2 

13MW12 

13MW12 

13MW12 

ND 1 011 1 

13MWl2 I l/l 3025 

ND 

13MWl2 

13MWl2 I l/l I 287.5 13MW12 l/l 284 

13MWl2 l/l 6215 

13MWl2 

ti 3MW12 

ND 

13MWl2 l/l 6515 

13MWl2 O/l 

13MWl2 l/l 90900 

ND 011 

I Oil I I ND 1 l/l I 3.2 

l/l 99700 I 13MWl2 I l/l 97700 

ND 1 011 1 

13MW12 I l/l 86900 13MWl2 

Zinc I 011 I I ND O/l 

MISCELLANEOUS PARAMETERS (mg/L) 

Hardness as CaC03 I l/l I 88 13MW12 1 - I 

ND l/l 1 3.3 13MW12 

NA 1 l/l 1 72 13MW12 1 - I NA 

1 Includes sample 13GW12. 

2 Includes samples 13GWl2-2 and 13GWl2-D-2 (field duplicate of 13GWl2-2). Results from these duplicate samples were averaged and counted as one sample. 

3 ND - Not Detected. 

4 NA - Not Analyzed. 
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TABLE 14-13 
SUMMARY OF ROUNDS 1 AND 2IPHASE II GROUNDWATER ANALYTICAL RESULTS -ZONE 4 
SITE 13 - LOWER SUBASE 

x NSB-NLON, GROTON, CONNECTICUT 

$ PAGE 1 OF 2 
6 

Analyte 

1994 Phase II - Round 1 (1) 1994 Phase II - Round 2 (2) 
Unfiltered Filtered Unfiltered Filtered 

Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

I Detection 

VOLATILE ORGANICS ha/L1 

Detection Detection Detection Detection Detection Detection Detection 

1,l -Dichloroethane 118 

1,l -Dichloroethene l/8 

Ethylbenzene O/B 

Methylene chloride O/B 

Vinyl chloride 018 

Xylenes, total 1 I8 

SEMIVOLATILE ORQANICS (ug/Ll 

A Acenaphthene 
e 

l/8 

;;; Benzo(a)anthracene 1 I8 

d Benzofalpyrene l/8 

Benzofb)fluoranthene 1 I8 

Benzo(g,h,i)perylene l/8 

Benzo(k)fluoranthene 118 

Bis(2-ethylhexybphthalate l/8 

Chrysene l/8 

Di-n-butyl phthalate 018 

Fluoranthene 118 

Indeno(l,2,3-cdjpyrene 118 

Naphthalene 218 

Phenanthrene 1 I8 

Pyrene 218 

3 NESOlO - NA (3) 318 2-6 WE1 NA 

4 13MWl3 - NA l/8 21 13MWl3 - NA 

ND (4) - NA l/8 8 WE1 NA 

ND NA 118 9 WE5 NA 

ND NA l/8 5 13MWl3 - NA 

5 WE5 NA 118 27 WE1 NA 

1 13MW16 - NA l/8 0.8 13MWl6 - NA 

1 NESOll - NA 018 ND NA 

0.8 NESOll - NA 018 ND NA 

0.6 NESOll - NA O/8 ND ’ NA 

1 NESOll - NA 018 ND NA 

1 NESOll - NA O/8 ND NA 

10 NESOll - NA 118 1 WE1 NA 

0.9 NESOll - NA 018 ND NA 

ND NA l/8 0.6 13MWl6 - NA 

2 NESOll - NA O/B ND NA 

0.7 NESOll - NA O/8 ND NA 

0.6-0.8 13MWl5 - NA 018 ND NA 

1 NESOll - NA 018 ND NA 

l-2 NESOll - NA l/8 1 13MWl5 - NA 

INORGANICS tug/L) 



TABLE 1413 
SUMMARY OF ROUNDS 1 AND 2/PHASE II GROUNDWATER ANALYTICAL RESULTS -ZONE 4 
SITE 13 - LOWER SUBASE 

kj NSB-NLON, GROTON, CONNECTICUT 

8 PAGE 2 OF 2 

Aflame 

Boron 

Cadmium 

1994 Phase II - Round 1 (1) 1994 Phase II - Round 2 (2) 
Unfiltered Filtered Unfiltered Filtered 

Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Detection Detection Detection 

8/B 80.8-l 890 13MW15 BIB 79.5-l 900 13MW15 B/0 81.9-2070 13MW15 818 78.8-2370 13MW15 

l/8 13.2 NESO 11 018 ND 117 1.5 13MW13 018 ND 

I Copper I 317 5.6-649 1 NESOll 1 3/7 3.5-9.5 I 13MW14 I 118 I 5 

I ND - i 1 ND 

IThallium 

TOTAL PETROLEUM HYDROCARBONS (ug/L) 

TPH 1 l/8 1 800 1 13MW16 1 - I I NA I 210 1 500-700 1 13MW16 1 - I I NA 

ARAMETERS ImalL) - - 

Hardness as CaC03 1 818 1 80-3500 1 13MW15 1 - I I NA 1 818 1 90-5900 1 13MW15 1 - I I NA 

1 Includessamples 13GW13, 13GW14, 13GW15, 13GW16, NESOlO, NESOll, , WE-l, and WE-5. 
= 
ma 

2 Includes samples 13GW13-2, 13GW14-2, 13GW15-2, 13GW16-2, NESOl O-2, NESOl l-2, WE1 -2, and WE5-2. 

3 3 NA - Not Analyzed. 

4 ND - Not Detected. 
E 

( I/ (’ I/ 
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TABLE 14-14 

SUMMARY OF PHASE I GROUNDWATER FLUORESCENCE SPECTROSCOPY DATA 
SITE 13 - LOWER SUBASE 

NSB-NLON, GROTON, CONNECTICUT 

13MW8 1 Spectra is unresolved. Trace concentrations of petroleum hydrocarbons 
make oil identification by fluorescence impractical. 

13MW9S 1 Spectra is unresolved. Trace concentrations of petroleum hydrocarbons 
make oil identification by fluorescence impractical. 

NESOMW4S 1 Spectra is typical of residual fuel oil. 

13MW6S 

13MWlOS 

2 No detection of these compounds was observed. 

2 Spectra is typical of heavy residual fuel oil. 

13MWllS 2 Spectra is unresolved. Trace concentrations of petroleum hydrocarbons 
make oil identification by fluorescence impractical. 

13MW17S 2 Spectra is similar to waste oil/heavy residual fuel oil (i.e., No. 6 fuel oil) 
mixture. 

NESOMWGS 2 Spectra is typical of heavy residual fuel oil. 

13MW12S 3 Spectra is unresolved. Trace concentrations of petroleum hydrocarbons 
make oil identification by fluorescence impractical. 

13MW13S 4 No detection of these compounds was observed. 

13MW14S 
I I 

4 Spectra is similar to waste oil/heavy residual fuel oil (i.e., No. 6 fuel oil) 
mixture. 

13MW15S 4 Spectra is similar to waste oil/heavy residual fuel oil (i.e., No. 6 fuel oil) 
mixture. 

13MW16S 4 Spectra is typical of heavy residual fuel oil. 

WEMWl S I 4 I No detection of these compounds was observed. 

D-01-95-10 14-123 CT0 129 
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TABLE 14-l 4 (Continued) 
SUMMARY OF PHASE I GROUNDWATER FLUORESCENCE SPECTROSCOPY DATA 
SITE 13 - LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT 

D-01-95-10 14-124 CT0 129 
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TABLE 1415 

CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS”’ 
SITE 13 - LOWER SUBASE 

NSB-NLON, GROTON, CONNECTICUT 

lil (ms/ko) Croundwatr~ Mu I Chsmicsl o, 

Concern 

set) 6nLllkel All 8 

Zone 4 zone 1 zom 2 

NA NA NA 

NA NA NA 

-=-l-+4 zone 3 zone I zone 1 zone 2 

NA NA 0.003’~ NA 

q 

NA I NA I NA I 0.063’3 NA I NA I 

NA I NA I NA NA I NA I NA I NA 

NA I INA NA NA NA NA NA 

NA NA NA 0.003~3’ 

NA NA NA NA 

NA NA NA NA 

Tetrachloroethene 1 NA 1 NA 

Vinyl chloride 1 NA 1 NA 

NA 0.003’3’ 

q NA I NA I NA I NA NA I 0.003’3) I 

NA 1 I”‘A NA NA 0.003’” 

N/4 0.003’3 

NA 0.095/0.606 

NA 0.093’3 

NA 0.0079/0.0148 

0.6017(‘) 0.0669/0.0155 

NA 0.0446/O. 116 

Benzo(k)fluoranthene 1 NA 1 NA 

Bis(Pethylhexyl) 
phthalate I I 

NA NA 

Indeno(l,2,3-@ 

I I 
NA NA 

pyrene 
NA NA I NA 

I 
NA 

Antimony 1 NA 1 NA 

Arsenic 1 INA 1 .814’ 

0.33”l I NA 1 0.00053/0.00096 1 NA NA 1 0.09060/0.0012 1 

NA r- NA 1 NA NA I NA I 0.206/1.22 1 0.177/0.464 NA 1 0.787/1.98 1 



TABLE 14-15 (Continued) 
CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS”’ 
SITE 13 - LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT 

Chemical 
of 

Concern 

Surfooo Soil 1<4b feet) fm&gl 

zone 2 zone 3 zorn 4 

All Soil (mglkgl 

zone 1 zone 2 zone 3 zone 4 zono 1 

Manganese I NA 

Nickel I NA 

NA 1 1 NA 1 NA NA NA I NA I 0.0020/0.00!39 

I Selenium 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 0.w30/0.0112 

NA I NA 1 0.0061/0.0402 1 

NA I NA I NA I 

NA I NA 1 0.0044/0.0073 1 Thallium NA NA NA NA NA NA NA NA 

Vanadium NA NA NA NA NA NA NA 0.0422/0.363 

TPH 340/060 360/550 1600/3400 790/49OO 230/060 920/3400 26KJ/l2OtXl 0.97/1.4 

1 UCL if single concentration presented, otherwise average for CTE and maximum for RME. For groundwater, maximum is defined as the highest average concentration in a 
single well, and average is defined as the overall average concentration of all well-specific averages. 

2 NA - Not applicable. Analyte is not a chemical of concern for this medium. 
3 Maximum. Average exceeds maximum. 
4 Maximum. Only one sample/well. 

c IIll, ti ‘1, c I/ 



TABLE 14-16 

HAZARD INDEX 

Exporurs 
Rout0 

ESTIMATED RISKS”’ 
SITE 13 - LOWER SUBASE 

NSB-NLON, GROTON, CONNECTICUT 

Full-Tim 
Employd I 

Construction Worker Future Rnsidsnt 

Incidental Ingestion of Soil 

Dermal Contact with Groundwater 

Cumulative Risk: 

INCREMENTAL CANCER RISK 

Incidental Ingestion of Soil 

Dermal Contact with Groundwater 

Cumulative Risk: 

3.6E-3 1.5E-2 3.4E-2 3.9E-2 1.7E-2 1 .OE-2 2.4E-2 1.5E-2 1.2E-2 

NA”’ 4.3E-1 9.6E-2 5.6E-2 7.1 E-l NA NA NA NA 

3.6E-3 4.5E.l 1.3E.l 9.7E-2 7.3E-1 1 .OE-2 2.4E.2 1.5E-2 l.ZE-2 

8.3E-7 1.5E-7 1.3E-7 1.8E-7 l.lE-7 3.1 E-6 2.8E-6 3.8E-6 2.2E-6 

NA 3.4E-8 2.9E-8 5.6E-9 5.3E-7 NA NA NA NA 

ME.7 1 .BE.7 I .BE-7 1 .gE-7 LIE.7 3.1E.6 t.llE-6 3&E-6 2.2E.B 



TABLE 1416 (Continued) 
ESTIMATED RISKS”’ 
SITE 13 - LOWER SUBASE 
NSB-NLON, GROTON, CONNECTICUT 

Eqosurv 
Routs 

Full-Tima 
Employw~’ 

zom 2 

Construction Worker Future Resident 

Zom 1 Zone 2 zom 3 zom 4 zone 1 zone 2 zom 3 zom 4 
, 

HAZARD INDEX 

Incidental Ingestion of Soil 

Dermal Contact with Groundwater 

Cumulrtivr Risk: 

INCREMENTAL CANCER RISK 

8.9E-4 l.lE-3 1.3E-3 3.5E-3 2.8E-3 1.2E-3 4.8E-3 3.9E-3 3.1 E-3 

NA 6.7E-2 2.1 E-2 3.9E-2 1.9E-1 NA NA NA NA 

8.SE-4 6.8E.2 2.5E.2 4.3E-2 1 .gE-1 1 .tE-3 4.8E.3 3.9E.3 3.1 E-3 

1 Chemical-specific risks presented in Appendix F.13. 
2 RME - Reasonable Maximum Exposure. 
3 Employees exposed to surface soil only. Nq quantitative evaluation performed for Zones 1, 3, and 4. No COCs for surface soil for Zone 1 S 

The only COCs for surface soil for Zones 3 and 4 are lead and TPH. 
4 NA - Not applicable; exposure route not evaluated for this receptor. 
5 CTE - Central Tendency Exposure. 
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15.0 OVER BANK DISPOSAL AREA - NORTHEAST - SITE 14 

This section provides a site-specific summary of various aspects of the Over Bank Disposal Area, Northeast 

(OBDANE) site investigation. Section 15.1 provides a brief site description. The sampling and analysis 

program is summarized in Section 15.2. Section 15.3 discusses site physical features. The nature and extent 

of contamination is discussed in Section 15.4. Contaminant fate and transport is summarized in Section 

15.5. Section 15.6 provides the baseline human health risk assessment, Section 15.7 presents the ecological 

risk assessment and Section 15.8 includes a comparison to state standards. Section 15.9 provides a 

summary and conclusions. 

15.1 SITE DESCRIPTION 

The OBDANE site is located in a heavily wooded area on the edge of a ravine northwest of the Area A 

Landfill, west of the Area A Weapons Center and south of the Torpedo Shops. At one time, miscellaneous 

wastes were apparently dumped over the bedrock edge. The site is circular and approximately 80 feet in 

diameter. A dirt road provides limited access to the wooded site. Figure 15-1 displays the general site 

arrangement. The site location is shown on Drawing 1 (Volume Ill). A nearly vertical 20-foot-high bedrock 

face is located at the eastern edge of the site. The rest of the site slopes to the southwest. 

The IAS report stated that the vegetation at the site indicated that no dumping had occurred within ten years 

prior to the 1982 investigation. Atlantic personnel inspected the site on September 30, 1988, and verified 

the IAS report of the presence of several empty fiber drums. No visual staining or stressed vegetation were 

observed at this time. No development of this area is currently planned. 

15.2 SITE INVESTIGATIONS 

Section 2.0 included a detailed discussion of the general sampling procedures and analytical methods 

employed during the Phase II RI at NSB-NLON. Sample locations (both Phase I and Phase II Rls) are 

depicted on Figure 15-2. The remainder of this section summarizes the scope of both the Phase I and 

Phase II investigations. 
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15.2.1 Phase I RI 

The Phase I RI field investigation at this site consisted of surface soil sampling. Four surface soil samples 

were collected from two locations within the limits of the identified disposal area during the 1990 Phase I 

RI. A sample was collected from the 0 to 6 inch and 12 to 18 inch interval from each location. A fiih 

sample (14SS3C) plus a field duplicate were composites of the two surface samples. Sample locations are 

depicted on Figure 15-2. Table 15-1 presents a sample-specific summary of the sampling and analysis 

program for the Phase I RI. 

15.2.2 Phase II RI 

A single shallow monitoring well (14MWl S) was installed in the presumed downgradient direction from the 

site during the Phase II RI. The well was sampled during Rounds 1 and 2 of the Phase II RI. 

Six additional soil samples were collected from three different borings during the Phase II RI. Samples were 

collected from depths of 0 to 2 feet and 8 to 10 feet from boring 14TBl (located within the limits of the 

disposal area), and from depths of 0 to 2 feet and 2 to 4 feet from boring 14TB2 (located south of the 

disposal area). Two soil samples were also collected from the boring drilled for the installation of a 

monitoring well (14MWl) from depth intervals of 0 to 2 feet and 2 to 4 feet. In addition, a single surface soil 

sample (0 to 6 inches) was collected approximately 75 feet south of the disposal area. Sample locations 

are shown on Figure 15-2. Table 15-2 presents a sample-specific summary of the sampling and analysis 

program for the Phase II RI. 

15.3 PHYSICAL CHARACTERISTICS 

This section presents a summary of site physical characteristics for the OBDANE based on information 

generated during the Phase I and Phase II Rls. Topography and surface features, surface water, soils, 

geology, and hydrogeology are discussed in the subsections that follow. 

15.3.1 Tomgraphy and Surface Features 

Figure 15-1 shows the topography and surface features of the OBDANE. The OBDANE is located near the 

base of the bedrock high that slopes southwest from the Area A Weapons Center. Upslope of the site, there 

are bedrock exposures. The ground elevation of the site ranges from approximately 80 to 50 feet msl. 

Downslope of the site, the ground flattens toward the Area A Downstream Watercourses, which have a 

general ground elevation of 40 feet msl. 
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15.3.2 Surface Water Features 

Surface runoff from the OBDANE site flows to the southwest into a stream (stream 3) which originates in 

the Area A Downstream Watercourses. The stream then flows along Triton Road and ultimately discharges 

into the Thames River at the southern end of the DRMO site. 

15.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1963) classifies the soil at the OBDANE as the Hollis-Chatiton-Rock complex. 

This soil is defined as stones and boulders intermingled with a dark, fine, sandy loam. Bedrock outcrops 

are prevalent. 

15.3.4 Geology 

The geology of the OBDANE consists of sand and silt alluvium overlying metamorphic bedrock. During the 

Phase II RI, one test boring (14TBl) was drilled within the boundary of the site. The overburden consists 

of silty sand with gneiss fragments. Outside the OBDANE boundary, the overburden at boring 14TB2A and 

well 14MWl S consists of sand with traces of mica. These deposits are either presentday stream deposits 

or stratified drift of former glacial streams. Bedrock (the Mamacoke) was encountered at depths of 14 and 

12 feet at boring 14TB2A and well 14MWlS, respectively. The bedrock surface across the OBDANE is 

shown on Drawing 4 (Volume Ill). Geologic conditions are shown on cross-section F-F’ on Drawing 20 

(Volume Ill). 

The bedrock at the OBDANE slopes toward the southwest according to the general trend shown on 

Drawing 4 (Volume Ill) of the northern ridge. Because the bedrock elevation at well 2DMWll D, which is 

downgradient of the OBDANE, is similar to those present at the site, the bedrock surface slope appears to 

flatten to the southwest. 

15.3.5 Hydroqeolow 

Groundwater is present within both the overburden and bedrock underlying the OBDANE. Depth to 

groundwater at well 14MWl S was less than 5 feet. The saturated thickness of the overburden materials is 

approximately 6 to 10 feet at OBDANE along Stream 3. Groundwater was not encountered at the higher 

elevation of boring 14TBl. 
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Figure 153 shows overburden groundwater contours across the OBDANE. Groundwater in the overburden 

flows west from the Area A Weapons Center across the OBDANE toward the Area A Downstream 

Watercourses and the Thames River. The groundwater flow pattern in the underlying bedrock is expected 

to be similar to that observed for the overburden. Upgradient of the OBDANE, there is a steep hydraulic 

gradient. The water table surface generally mimics the approximate 30 foot drop in the topographic surface 

from the Area A Weapons Center to the OBDANE. 

The hydraulic gradient within the overburden across the OBDANE based on the August 1994 Phase II RI 

water level data (Figure 153) is 0.045. Assuming a hydraulic conductivii of 6.8 feet/day (2.4E-3 cm/set) 

for the sandy alluvium, which was reported for the alluvium in the Area A Downstream Watercourses during 

the Phase I RI (based on a slug test for well PDMWl6S), and a porosity of 0.30, the estimated groundwater 

seepage velocity in the shallow overburden is approximately 1 foot/day. 

The hydraulic gradient and topographic surface flattens downgradient of the OBDANE (cross-section D-D’ 

Drawing Number 19). Based on the March 1994 Phase II RI water level data, the hydraulic gradient between 

wells l4MWlS and 2DMW26S is 0.022. Assuming the hydraulic conductivity for the sandy alluvium in the 

Area A Downstream Watercourses is 6.8 feet/day (2.4E3 cm/set) and a porosity of 0.30, the estimated 

groundwater seepage velocity downgradient of the site in the shallow overburden is 0.50 foot/day. 

15.3.6 Ecological Habitat 

The OBDANE is located in a heavily wooded area on the edge of a ravine northwest of the Area A Landfill 

and west of the Area A Weapons Center. This wooded area is classified as upland deciduous forest and 

is dominated by red/black oak, black birch, red maple, beech, witch hazel, mountain laurel, sweet 

pepperbush, and bayberry (Atlantic, 1992). The streams and ponds associated with the Area A Downstream 

Watercourses (described in Section 9.3.6) are located nearby. This portion of the NSB-NLON provides a 

good habitat for terrestrial receptors. 

15.4 NATURE AND EXTENT OF CONTAMINATION 

This section contains a summary of the chemical analytical results for samples collected at this site during 

both the Phase I (1990) and the Phase II (1994) Rls. The complete data base is contained in Appendix D.11. 

D-01-95-10 15-4 CT0 129 



Revision 1 
March 1997 

- F 
15.4.1 soil 

Positiie analytical results for all soil samples are presented in Table 15-3. TCLP results are presented in 

Table 154. Table 15-5 presents a summary of the analytical results for soil samples. 

The analytical results, as summarized in Table 15-5, indicate that only a few volatile organics were present 

at very low concentrations. Tetrachloroethene was detected in two surface soil samples at concentrations 

of 2 pg/kg and 3 pg/kg, Several additional volatile organic compounds were also detected in single surface 

or subsurface soil samples. Surface soil sample 14SS3 contained the majorii of these compounds. 

Toluene (18 pg/kg) and chloromethane (8 pg/kg) were detected in surface soil samples from borings 

14MWl S and 14SS3, respectively, while methylene chloride was detected at a concentration of 7 pg/kg in 

the subsurface soil sample from boring 14TB2A. The concentrations of other volatile organic compounds, 

which were detected in surface sample only and included several halogenated aliphatics and two monocytic 

aromatics, were 2 or 3 ,ug/kg. These results are not considered indicative of a major source of mobile, 

volatile organic chemicals. The analytical results for groundwater and sediment support this position. 

Several PAHs were detected in the surface and subsurface soil samples. The shallow samples (0 to 2 feet 

deep) from the onsite boring (14TBl) and the well boring (14MWl) as well as surface soil sample 14SS3 

contained several PAHs (at concentrations below 100 pg/kg) and benzoic acid (C,, = 84 pg/kg). 

Fluoranthene and pyrene were the only semivolatile organics detected in the 0 to 2 foot sample from boring 

14TB2. Maximum concentrations of all semivolatiles except benzoic acid in surface soil samples were found 

in the 0 to 2 foot sample from boring 14TB1, located in the northwest portion of the site. 

The subsurface soil samples collected from outside the actual disposal area contained notably fewer 

chemicals at lower concentrations. For example, the sample collected at a depth of 2 to 4 feet from the well 

boring (14MWl) contained only benzoic acid (29 pg/kg). The subsurface sample from boring 14TB2 

contained no detectable semivolatile organics. The deepest sample collected (8 to 10 feet) from the on-site 

boring (14TBl) contained a wide variety of PAHs. All concentrations were at or below 110 pg/kg. 

Surface soil samples 14SS3 and 14SS3C were also analyzed for pesticides. 4,4’-DDT (400 pg/kg) and 

related compounds, 4,4’-DDE (74 pg/kg) and 4,4’-DDD (11 pg/kg), were detected in sample 14SS3. The 

results do not appear to indicate that pesticide-contaminated material was disposed at this site, but rather 

that this site may have been affected by past base-wide applications of +I’-DDT. 
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Metals concentrations were generally higher in surface soils than in subsurface soils. A majority of maximum 

concentrations were found in samples collected from well 14MWl S and boring 14TBl. Only concentrations =v 
of beryllium and cobalt were less than the NSB-NLON background concentrations. 

Three metals (arsenic, boron, and lead) were detected in surface sample 14SS3 at concentrations (16.3 

mg/kg, 27.6 mg/kg, and 463 mg/kg, respectively) notably greater than in the other soil samples. 

Figure 15-4 contains information on the spatial distribution of lead in surface soil at this site. All other metals 

in surface soil sample 14SS3 were reported at concentrations below the maximum detected result for the 

other samples. Since the disposal area does not appear to contain these metals at elevated concentrations, 

no source can be identified. 

Barium, cadmium, chromium, and lead were detected in the TCLP extracts of one or two surface soil 

samples. All results were below Federal toxicity characteristic regulatory levels and Connecticut remediation 

standards for pollutant mobility for GB waters. Overall, the analytical results do not indicate the presence 

of a significant source area at the site. 

15.4.2 Groundwater 

A summary of positive analytical results for all groundwater samples are presented in Table 15-6. Only one 

volatile organic chemical (carbon disulfide) and one semivolatile organic chemical 

[bis(2-ethylhexyl)phthalate] were detected in the sample from well 14MWlS during either sampling round 

of the Phase II RI. Both were detected at an estimated concentration of 1 pg/L, which is below the Contract 

Required Quantitation Limit (CRQL) of 10 pg/L Neither of these compounds were detected in any of the 

soil samples collected at the site. Therefore, as stated in the preceding section, the OBDANE does not 

appear to represent a major source of organic contamination. However, it should be noted that monitoring 

well 14MWlS is located in close proximity to, but not immediately downgradient of, the site (see 

Figure 15-3). Nonetheless, groundwater samples from this well probably provide an accurate representation 

of groundwater conditions downgradient of the site. 

LI 

With the exception of aluminum (detected at 171 pg/L in unfiltered sample 14GWlS only), there were no 

significant differences between filtered and unfiltered metals data from Rounds 1 and 2 of the Phase II RI. 

Notable detections include barium (C,, = 39.3 fig/L), boron (C,, = 130 pg/L), and manganese (C max 

= 779 pg/L) in both filtered and unfiltered samples. 
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15.5 CONTAMINANT FATE AND TRANSPORT 
-#=-.. 

The soil samples collected at the OBDANE contained several volatile and semivolatile organic compounds. 

Most of the reported results for these chemicals are less than the CRQLs. These results indicate that the 

soil at this site is not a significant source of organic contaminants. Several pesticides (4,4’-DDT and its 

metabolites) were detected in one site soil sample; however, the site does not appear to represent a major 

source of pesticide contamination (C,, = 400 mg/kg). None of the organic compounds identified in soil 

were detected in the monitoring well. 

A sample collected outside the boundaries of the known disposal area contained elevated levels of some 

metals. However, since these metals were found at lower concentrations within the disposal area, the 

OBDANE does not appear to be the source. In conclusion, the data indicate no identifiable offsite transport 

of contaminants from this site. 

15.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section presents the site-specific risk assessment performed for the OBDANE. The selection of 

Chemicals of Concern (COCs) is presented in Section 15.6.1, the potential exposure scenarios are presented 

in Section 15.6.2, and the results of the risk assessment are presented in Section 15.6.3. 

15.6.1 Data Evaluation 

COCs were selected for soil and groundwater at this site by comparing the maximum detected 

concentrations to the risk-based COC screening values, as described in Section 3.3.3. All data collected 

during the Phase I and II Rls, except composite soil sample data (14SS3C-O-6 and the associated field 

duplicate sample), were used to identify COCs for the OBDANE site. Appendix F.14 contains the COC 

summary screening tables for the site. 

The following analytes were selected as COCs for soil: 

0 Benzo(a)pyrene. 

0 Metals (antimony, arsenic, beryllium, chromium, lead, manganese, and vanadium). 

Benzo(a)pyrene was retained for “all soil” (soil from depths of 0 to 10 feet) only. The maximum detection 

of this chemical in the surface soils was below the risk-based screening criteria. 
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As presented in the site-specific COC summary tables in Appendix F.14, maximum soil detections were also 

compared to USEPA SSLs for migration to groundwater. Maximums for several chemicals (chloromethane, 

cis-1,3dichloropropene, 1 ,I ,2,2-tetrachloroethane, arsenic, barium, and chromium) detected in the site soil 

samples exceeded the SSLs, indicating that there is a potential for these chemicals to migrate to 

groundwater and potentially impact water quality. 

-wi+ 

Two rounds of groundwater samples were collected during the Phase II RI from the shallow well (14MWl S) 

at the site. The list of COCs for groundwater includes metals only (arsenic and manganese). Arsenic, which 

was not detected in the unfiltered groundwater samples, was selected as a COC for the filtered matrix. The 

two organic compounds detected in the groundwater samples, carbon disulfiie and bis(2- 

ethylhexyl)phthalate, were reported at concentrations below the risk-based COC screening levels. No 

exceedances of primary MCLs were observed. 

Benzo(g,h,i)perylene, phenanthrene, and several inorganic essential human nutrients (calcium, magnesium, 

potassium, and sodium) were detected in the site media, but were not retained as COCs because no toxicity 

criteria are available to quantitatively assess exposure to these chemicals. In addition, USEPA Region I does 

not advocate a quantitative evaluation of exposure to aluminum and iron because the only available toxicity 

criteria for these chemicals are provisional reference doses based on allowable intakes rather than adverse 

effect levels. Exposure to these chemicals is addressed in the general uncertainty section of the baseline 

human health risk assessment, Section 3.3.5. 
=4 

For groundwater, average concentrations were used as exposure concentrations for risk evaluation. 

Exposure concentrations for surface soil and “all soil” (soil from depths of 0 to 10 feet) categories were 

defined as the maximum (RME) and average (CTE) detections because of the limited number of samples 

collected for these media. Table 15-7 provides a summary of the COCs and exposure concentrations for 

the OBDANE. 

15.6.2 Exposure Assessment 

Two receptor groups, older child trespassers (ages 6 to 16) and construction workers, were evaluated as 

potential receptors for the OBDANE site. The trespasser is expected to come in contact with surface soil 

only, while “all soil” ( soil from depths of 0 to 10 feet) exposure is assumed for the construction worker. The 

construction worker may also be dermally exposed to groundwater. These exposures were assumed to 

occur between 52 and 120 days/year over a 3 to 10 year period for the trespasser and between 80 and 120 

days/year over the entire length of the construction project (assumed to be 1 year) for the construction 

worker. Additional details on specific exposure parameters are presented in Section 3.3.3. 
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Dermal contact with soil was not evaluated in a quantitative fashion since the list of COCs for the site did 

not include PCB, dioxins, or cadmium. Dermal exposure to other chemicals detected in the site soil samples 

was addressed qualitatively in Section 3.3.3. 

The identified potential receptors could also be exposed to chemicals in soil via inhalation of fugitive dust 

and volatile emissions. This exposure pathway was evaluated qualitatively by a comparison of maximum 

soil concentrations to USEPA SSLs for the inhalation pathway, as summarized in the site-specific COC 

summary screening tables in Appendix F.14. Maximum detections for all soil chemicals were below the 

inhalation SSLs, indicating that the inhalation pathway is not expected to be a significant exposure route at 

the OBDANE. Consequently, this exposure route was eliminated from further quantitative risk evaluation. 

15.6.3 Risk Characterization 

The quantitative risk assessment for the OBDANE is summarized in this section. Total noncarcinogenic and 

carcinogenic risks for each exposure route, as well as the cumulative risks for the RME and CTE, are 

presented in Table 15-6 for the construction worker and older child trespasser. Sample calculations are 

provided in Appendix F.3. Chemical-specific,risks for the site are contained in Appendix F.14. 

&+-. 
15.6.3.1 Noncarcinogenic Risks 

Cumulative Hazard Indices (HIS) for the construction worker and the older child trespasser under both CTE 

and RME scenarios were less than unity. Therefore, no toxic effects are anticipated for potential receptors 

at the OBDANE. 

15.6.3.2 Carcinogenic Risks 

The cumulative incremental cancer risk for the RME older child trespasser is 3.0E-6. This carcinogenic risk 

is attributed solely to arsenic and beryllium in soil at their maximum concentrations. Arsenic was the main 

contributor with a chemical-specific incremental cancer risk for incidental ingestion of soil of 2.7E-6. All 

other carcinogenic risks for other receptors are less than lE-6. 

15.6.3.3 Exposure to Lead 

;-, 

Lead was identified as a potential COC for soil at the site. Maximum detected concentrations of this 

chemical in surface soil and “all soil” (soil from depths of 0 to 10 feet) samples slightly exceeded 400 mg/kg, 

which is the OSWER interim soil screening level for residential land use. As seen in Table 15-7, the 
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maximum detection is defined as the exposure concentration for the RME scenario for surface soil and “all 

soil” (soil from depths of 0 to 10 feet). Exposure to lead in soil was addressed using the USEPA IEUBK 

Model, as discussed in Section 3.3.3. For the RME, the maximum lead detection, as well as several default 

parameters (for air, dust, drinking water, etc.), were used to estimate blood lead levels in children in a 

residential setting. The estimated geometric mean blood lead level is 4.6 pg/dL. This value is less than the 

established level of “concern”, 10 pg/dL, indicating that no adverse effects would be anticipated for a child 

receptor in a residential setting exposed to surface soil or “all soil” (soil from depths of 0 to 10 feet). 

15.6.3.4 Uncertainties 

A detailed discussion of general uncertainties associated with the various aspects of human health risk 

assessment, was provided in Section 3.3.5. Site-specific uncertainties for the OBDANE risk evaluation are 

presented below. 

Some inorganic chemicals detected in site soil samples may be attributable to naturally occurring 

background levels. Background levels for metals in soil at NSB-NLON, developed by Atlantic Environmental 

Services, Inc., were presented on Table l-2. Reported concentrations of beryllium and cobalt in the site soils 

were below the established NSB-NLON background levels. Detections of aluminum and copper may also 

be a result of background since reported concentrations of these chemicals were similar to background 

levels. None of the aforementioned chemicals were identified as significant contributors to the estimated 

noncarcinogenic and carcinogenic risks for the OBDANE. 

15.7 ECOLOGICAL RISK ASSESSMENT 

This section contains a site-specific ecological risk assessment for the OBDANE. Both maximum and 

average exposure point concentrations were considered in determining potential risks to ecological 

receptors. The process followed to determine exposure point concentrations and the methodology used 

to characterize risks to ecological receptors is summarized in Section 3.4. Detailed calculations are provided 

in Appendix 1.10. 

15.7.1 Site-specific Conceptual Model 

Ecological receptors inhabiting this area are most likely to be exposed to chemicals associated with this site 

by direct contact with the surface and shallow subsurface soils (0 to 2 feet) as a result of foraging, 

movement through the area, or burrowing in the soil (e.g., soil invertebrates). 

=v 
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15.7.2 Exposure Assessment 

As discussed in Section 153.6, the OBDANE is located in a heavily wooded area on the edge of a ravine 

near the Area A Landfill and the Area A Weapons Center and slopes southwest toward the Area A 

Downstream Watercourses. This area supports upland deciduous forest and provides good habitat for 

terrestrial wildlife species. Complete exposure pathways for this site include potential uptake via roots by 

terrestrial vegetation and exposure of soil invertebrates by direct contact with contaminants present in soil 

moisture or through soil ingestion. Complete exposure pathways for small mammals include direct contact 

with soil, incidental ingestion of soil while foraging, and consumption of contaminated prey. Predators could 

be exposed to chemicals at this site by consumption of prey or incidental ingestion of soil. 

Receptor Omanisms 

The habitat associated with the OBDANE is likely to support populations of wildlife receptors. As noted 

above, it is heavily wooded and located near several bodies of water. The site is, however, very small 

(80 feet in diameter). To evaluate potential impacts to wildlife receptors, it was assumed that the OBDANE 

supported a population of soil invertebrates and that short tail shrews both inhabited and foraged in the 

area. The short tail shrew, in turn, preys on soil invertebrates and the shrew ultimately serves as prey for 

barred owls. The same conservative assumptions summarized in Section 3.4.4.2 were retained for this 

assessment. 

15.7.4 Site-specific Contaminants of Concern 

As discussed in Section 157.1, ecological receptors are likely to come in contact with surface and shallow 

subsurface soils (0 to 2 feet). COCs associated with this site medium were selected by comparing exposure 

point concentrations (both maximum and average values; Appendix 1.11) to the following (see also 

Section 3.4.2): 

0 Inorganic chemicals were compared to concentrations of inorganic constituents present in 

samples collected from NSB-NLON background locations. 

0 lnorganics present at concentrations greater than background and all detected organic 

compounds were compared to conservative benchmark values protective of terrestrial 

vegetation, soil invertebrates, the short-tailed shrew, and the barred owl. 
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COCs identified as a result of comparing both the maximum and average concentrations of chemicals 

detected in surface soils collected from the OBDANE to benchmark values are summarized in Table 15-9. 

15.7.5 Risk Characterization 

The ecological risk characterization for Site 14 - OBDANE is summarized in this section. Risks to terrestrial 

vegetation, soil invertebrates are evaluated. Detailed media and receptor-specific calculations used to 

determine ecological risks for this site are contained in Appendix 1.10. 

15.7.5.1 Terrestrial Vegetation 

As discussed in Section 3.4.2.3, potential risks to terrestrial vegetation were determined by comparing 

chemical concentrations to conservative, phytotoxic benchmarks. The benchmark values listed in Will and 

Suter (1994) are conservative and do not consider site-specific soil characteristics which may affect 

bioavailability (and their potential toxicity) to plants (Section 3.4.2.3). Maximum and average chemical 

concentrations detected in surface soil samples (0 to 2 feet) collected from this site were compared to these 

phytotoxic benchmark values and Hazard Quotients (HQs) were determined. Chemicals associated with 

the OBDANE were considered to represent a risk to terrestrial vegetation if the HQs exceeded 1 .O. The HQs 

determined for this site are summarized in Tables 15-10 (maximum concentrations) and 15-11 (average 

concentrations). 

When maximum concentrations of analytes detected at the OBDANE surface soils were compared to 

phytotoxic benchmark values, eight inorganic contaminants with HQs greater than 1 .O were identified. The 

maximum concentrations of aluminum, chromium and boron produced the highest HQs with respect to 

these receptors (HQs = 3.6E+2,6.2E+ 1, and 5.5E + l), respectively. Other chemicals with HQs greater than 

1 .O included arsenic, lead, vanadium, and zinc. When the average concentrations of soil contaminants were 

compared to phytotoxic benchmarks, HQs for the same metals decreased somewhat (the HQs for and 

boron equalied 3.3E + 1 and 2.5E t 1, respectively). However, with the exception of aluminum, arsenic, and 

zinc, the same chemicals identified as representing a potential risk to vegetation when maximum soil 

concentrations were considered still had HQs greater 1 .O when average concentrations were compared to 

benchmark values. Based on this conservative assessment, terrestrial vegetation associated with the 

OBDANE may be adversely impacted as a result of exposure to metals in surface soil. 
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15.7.5.2 Terrestrial Fauna 

Soil Invertebrates 

Conservative benchmark values protective of earthworms were used to identify potential risks to soil 

invertebrates inhabiting the OBDANE. The maximum and average concentrations of inorganics detected 

in surface soil (0 to 2 feet) samples were compared to the concentrations of constituents present in 

NSB-NLON background samples. inorganics present in concentrations greater than background and ail 

organic compounds were then compared to benchmark values developed for earthworms (see 

Section 3.4.2.3) and HQs were determined (see Appendix 1.10). Chemicals associated with the OBDANE 

were considered to represent a risk to terrestrial invertebrates if the HQs exceeded 1.0. The HQs 

determined for this site are summarized in Tables 15-12 (maximum concentrations) and 15-13 (average 

concentrations). 

The maximum concentrations in surface soil were compared to benchmark values developed to be 

protective of soil invertebrates. The results of this comparison determined that only lead (HQ = 6.8E +0) and 

chromium (HQ = 2.5Et 0) were present in concentrations that could adversely impact these receptors 

(Table 15-12). As shown in Table 15-l 3, the average concentrations of these two surface soil chemicals also 

exceeded the soil invertebrate benchmark values. As discussed in Section 3.4.2.3.2, data regarding the 

toxicity of soil chemicals to soil invertebrates is limited and difficult to interpret, but the results of this 

assessment suggest that soil invertebrates exposed to both the maximum and average concentrations of 

lead and chromium present in these soils are potentially at risk. 

Terrestrial Vertebrates 

Potential risks to terrestrial ecological receptors coming in contact with surface soil at the OBDANE were 

assessed by examining risks to short-tailed shrews and barred owls. Exposure pathways considered in the 

assessment for this site included the ingestion of prey, direct contact with the soil, and the incidental 

ingestion of soil. Surface soil (0 to 2 feet) was the only site medium of ecological concern, potential risks 

associated with other media (e.g., ingestion of water) were not considered. Ail calculations performed for 

representative animals potentially inhabiting the OBDANE are contained in Appendix 1.10. 

As discussed in Section 3.5.3, risks to terrestrial receptors are expressed in terms of Hazard indices (His), 

which are the sum of chemical-specific HQs. Tables 15-14 and 15-15 contain the HI values calculated for 

each receptor exposed to the maximum and average surface soil (0 to 2 feet) chemical concentrations 

associated with the OBDANE. 
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The Hi calculated for the short-tailed shrew using maximum surface soil contaminant concentrations (HI = 

7.2E+2) indicates that this species is potentially at risk (Table 15-14). Three inorganics (aluminum, 
Fid 

vanadium, and antimony) contributed most significantly to this receptor’s potential risk. Incidental ingestion 

of soil contributed the majority of the risk (58.8%; Table 15-14). 

Use of average chemical concentrations in soil to determine the Hi for this receptor resulted in somewhat 

lower risks (Hi = 2.1 E+2; Table 15-15). Antimony, vanadium, and chromium were the major contributors 

to this receptor’s potential risk (HQ = 8.8Et 1, 8.7E t 1, and 3.3E t 1, respectively; Table 15-15). 

Using acute toxicity benchmark values, aluminum (Hi = 2.OEtOl) and vanadium (Hi = 3.5E tO0) had HIS 

> 1 for the maximum concentration scenario (Appendix 1.10). Using mean concentrations, vanadium (HI 

= 2.5E tO0) was the only COC for the short-tailed shrew. 

When the maximum concentrations of soil chemicals at the OBDANE were compared to conservative 

benchmark values developed for the barred owl, an HI of 2.5E+l was calculated (Table 15-14). The 

pesticide, 4,4’-DDT, was the primary contributor to this receptor’s risk (68.9%), followed by 4,4’-DDE (12.8%). 

Antimony and aluminum also contributed significantly to risk (5.3% and 4.5%, respectively; Table 15-14). 

Unlike the short-tailed shrew, the ingestion of food (i.e., ingestion of shrews) represented the primary means 

of exposure to site chemicals for the barred owl, contributing 61.4% to the HI, while incidental ingestion of 

soil accounted for 38.6%. 

Comparison of average surface soil concentrations to the benchmark values developed for the barred owl 

resulted in only a slight reduction in risk (HI = 2.4E+l; Table 15-15); these results indicate that exposure 

to the average chemical concentrations detected in surface soils collected from the OBDANE also represents 

a potential risk to these predators. 

Using acute toxicity benchmark values, no His > 1 were calculated for the barred owl for either the 

maximum or average concentration scenarios (Appendix i.lO), suggesting no potential acute risks to this 

receptor. 

15.7.5.3 Uncertainties 

As discussed in Section 3.4, the following conservative assumptions were maintained in performing this 

ecological risk assessment: 
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0 the site use factor was assumed to equal 100% (i.e., the organisms were assumed to live and 

forage exclusively within the boundaries of this site), 

0 minimum body weights were used to calculate receptor dose 

0 maximum ingestion rates were used to calculate receptor dose 

0 contaminants were assumed to be lOOoh biologically available 

l the most sensitiie life stage was assumed to be exposed to site contaminants 

0 it was assumed that only contaminated prey were consumed. 

By adopting these conservative assumptions, the final risk estimates are deliberately conservative and are 

likely to overestimate the actual risk associated with contaminants detected at the OBDANE. This approach 

was taken so it may be concluded with confidence that certain chemicals detected at this site are unlikely 

to represent an ecological risk. While this process senses to significantly reduce the uncertainty associated 

with eliminating certain chemicals from further consideration, uncertainty is associated with concluding that 

exposure to the remaining chemicals are adversely impacting ecological receptors. An analysis of the 

uncertainty associated with the risk assessment process is important in that it identifies, and, to the extent 

possible, quantifies the uncertainty associated the entire process (problem formulation, data analysis and 

risk characterization). The uncertainty introduced into the risk assessment process stems from three 

sources: 1) imperfect knowledge of things that should be known, 2) systematic errors (e.g, computational, 

data, or analytical transformation errors), and 3) nonsystematic errors (i.e., random or stochastic errors) and 

variability in the system being assessed (Solomon et. al, 1998). A detailed discussion of uncertainties 

associated with the assessment process is contained in Section 3.4. This section focuses on uncertainties 

and assumptions that should be considered when interpreting the results of the ecological risk assessment 

performed at the OBDANE. 

The results of the e.cologicai risk assessment indicated that surface soil contaminants represented a potential 

risk to both the shrew and to the barred owl. For the purposes of this risk assessment, it was assumed that 

these receptors lived and fed exclusively in the OBDANE (i.e., the site use factor was assumed to equal 1 .O). 

The shrew has the smallest home range of the vertebrate receptors considered. However, given the size 

of this site (80 feet in diameter), a site-use factor of 1 .O is very conservative not only for the bared owl, but 

also for the short-tailed shrew. This assumption results in an overestimation of ecological risks. 

p--. 

Uncertainty is also associated with characterizing the toxicity of contaminants detected at this site. It was 

determined that aluminum contributed most significantly to the potential risks calculated for terrestrial 

vegetation. According to Will and Suter (1994), aluminum exerts a toxic response in terrestrial vegetation 

by interfering with cellular division in roots, decreasing root respiration, binds with phosphorus so that it is 

not biologically available, interferes with the uptake of essential nutrients (calcium, magnesium, phosphorus) 
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and water, and disrupts enzyme activity. Seedlings are more susceptible to the effects of aluminum toxicity 

than are older plants (Will and Suter, 1994). 

The aluminum benchmark value used to determine if this metal represented a potential risk to terrestrial 

vegetation was taken from Will and Suter (1994). The benchmark is based on the results of a single study 

that documented a 30% reduction in white clover seedling establishment when 50 mg/kg aluminum was 

added to a sandy loam soil with a pH of 5.0. Because only a single study describing the phytotoxicity of 

aluminum could be identified, the confidence in this benchmark, and therefore the conclusions regarding 

the potential impacts of aluminum on vegetation within the OBDANE, is limited. 

It was also determined that aluminum was among the contaminants making the greatest contribution to the 

potential risk calculated for the short-tailed shrew. As summarized in Appendix H, although abundant in 

food, aluminum is not an essential element for mammals. Aluminum is not readily absorbed through the 

skin and gastrointestinal absorption of ingested aluminum is poor due to the transformation of aluminum 

salts into insoluble aluminum phosphate. The lack of accumulation of aluminum in animals with age or any 

increase in tissue levels of aluminum following high dietary intake suggests that mammals possess a 

homeostatic mechanism for this element. This suggests that the assumption that aluminum is 100% 

bioavailabie is too conservative for this element. 

The benchmark used to assess the potential risk to small mammals associated with aluminum was derived 

from toxicity tests performed on female mice. These results are summarized in Opresko et al. (1994). 

Female mice were exposed to a single dose of aluminum chloride added to drinking water. The tests 

extended for more than one year, including reproductive stages. The results of the test therefore represent 

the effects of long term chronic exposure and are consistent with the assumption that exposure to site 

contaminants is also probably chronic. Growth of the second and third generations was significantly 

reduced. Therefore, the single dose administered during these tests was regarded as the LOAEL. The 

LOAEL value was converted to an NOAEL by multiplying by 0.1. The lack of a NOAEL introduces 

uncertainty to these test results. 

The risk assessment determined that vanadium also contributed significantly to the HI calculated for the 

short-tailed shrew. Vanadium is the 21st most abundant metal in the earth’s crust and is a natural 

component of fuel oils. In addition, vanadium is commonly employed as an alloying agent by the steel 

industry and as a catalyst in the chemical industry (Ellenhorn and Barceioux, 1988). Vanadium appears to 

help regulate the Na+/K+ ATPase pump. The physiological mechanism associated with this metal’s toxicity 

is unknown but is believed to be associated with its inhibition of oxidative phosphoryiation (Ellenhorn and 

Barceioux, 1988). Vanadium compounds are poorly absorbed through the gastrointestinal wall. This 

-4 
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information indicates that the assumption that 100% of the vanadium consumed by short-tailed shrews at 

the OBDANE was absorbed is overly conservative. 

As summarized in Table 3-17, the endpoint (NOAEL) used to assess risks to mammals associated with 

exposure to vanadium was based on a study summarized in Opresko et. al (1994). This study reported the 

results of a laboratory toxicity test conducted on female rats exposed to three doses of vanadium in the form 

of metavandate (41.78% V) administered via oral intubation. This method of administration introduces 

uncertainty to these test results in that it does not represent a natural means of exposure. The study 
I performed on the female rats extended through 60 days prior to gestation and through gestation, delivery, 

and lactation. The results of the test therefore represent the effects of long term chronic exposure and are 

consistent with the assumption that exposure to site contaminants is also probably chronic. Because 

significant differences in reproductive effects were observed at ail three administered doses, the lowest dose 

used in the study was selected as the LOAEL. The resulting LOAEL values were converted to NOAEL values 

by multiplying by 0.1. The lack of a NOAEL also introduces uncertainty to these test results. 

The results of the ecological risk assessment determined that DDTR contributed significantly to the risk of 

the barred owl. DDTR manifests its toxic effect by affecting the nervous system and as a hepatotoxin. It’s 

affect on avian reproduction (i.e., egg shell thinning) is also well known. As summarized in Appendix H, 

long-term dietary exposure to 2.8 to 3.0 mg/kg (wet weight) results in adverse reproductive effects in 

mallards, screech owls, and black ducks. When compared to other contaminants, the wildlife toxicity 

database for DDTR is relatively robust. 

For the barred owl, the LOAEL for the brown pelican, as repotted by Anderson et al. (1975) served as the 

basis for developing species-specific NOAELs. According to USEPA (1993) this study was deemed most 

appropriate for the development of avian wildlife criteria for the Great Lakes because: “it represented a peer- 

reviewed field study that provided a chemical-specific dose-response curve for reproductive success”. A 

UF of 4.00E-02 was applied to the brown pelican LOAEL (2.80E-03 mg/kg/day), resulting in a NOAEL of 

1.12E-04 mg/kg/day for the mallard and barred owl. As noted by USEPA (l993), piscivorous (fish-eating) 

birds such as the brown pelican are among the avian species most severely affected by DDTR. Because 

development of wildlife criteria protective of piscivorous birds was among the goals of the Great Lakes 

initiative, use of these data were particularly appropriate. However, the barred owl is not piscivorous. 

Therefore, employing the LOAEL generated for the brown pelican probably results in an overly conservative 

NOAEL for this species. The conservatism of this value (1.12 E-94 mg/kg/day) is indicated by the LOAELs 

reported for mallards. LOAELs for this species ranged from 0.58 to 2.91 mg/kg/day (USEPA, 1993). Using 

a UF of 2.00E-01 to convert from LOAELs to NOAELs produces mallard NOAELs that range from 0.116 to 

0.582 mg/kg/day, significantly greater (less conservative) than the value used to evaluate risks to the barred 
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owl. While no similar DDTR toxicity data were identified for the barred owl, results of a study conducted on 

the American kestrel (LOAEL = 0.39 mg/kg/day; Peakall et. al, 1973) were reported. This species, like the 

barred owl, feeds on small mammals, rather than fish. When a UF of 4.OOE62 is used to account for 

taxonomic differences between kestrels and owls and to convert from a LOAEL to a NOAEL, a barred owl 

NOAEL of 1.56E-02 mg/kg/day is generated. This value, like those generated for the mallard, are 

substantially higher (less conservative) than the brown pelican NOAEL used to assess ecological risks to 

this receptor. 

15.8 COMPARISON OF SITE DATA TO CONNECTICUT STANDARDS 

Analytical data for the OBDANE were compared to Connecticut drinking water standards and remediation 

standards (CTDEP, January 1996). Tables summarizing the comparison of site data to Connecticut 

standards are provided in Appendix F.14. These tables, which follow the quantitative risk assessment 

spreadsheets in the cited appendlx, identify, on a media-specific basis, those chemicals detected at 

concentrations in excess of state criteria. Maximum and average chemical concentrations are presented 

in the summary tables. Although the maximum concentration of a chemical may exceed an associated state 

criteria, the distribution of the chemical in the medium is also important with respect to decision making. 

Therefore, the average chemical concentration was included to provide some information on the potential 

distribution of the chemical. A brief narrative of the findings of this qualitative analysis is provided in the 

remainder of this section. 

Site-specific soil data were compared to Connecticut remediation standards for direct exposure and pollutant 

mobility. Based on conversations with the State, USEPA, and Navy (October 25, 1995c), an industrial land 

use scenario is considered to be the most likely exposure scenario for the site. The only chemical found 

at a maximum concentration exceeding the state remediation standard for direct exposure under industrial 

land use was arsenic. 

To address concerns regarding migration of chemicals from soil to groundwater, site soil data were 

compared to Connecticut remediation standards for pollutant mobility. The groundwater classification for 

the OBDANE is GB, which indicates that although the state recognizes that groundwater may not meet GA 

criteria at this time, the goal is to restore groundwater to GA quality. No exceedances of the GB pollutant 

mobility criteria were noted. A qualitative evaluation of the TCLP analytical results for the site soil samples 

(in relation to ‘state pollutant mobility criteria for inorganics) is provided in Table 154. 

Analytical groundwater data for the site were compared to Connecticut MCLs and remediation standards 

for groundwater and surface water protection. Sodium was detected at a maximum concentration of 
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45.8 mg/L which exceeded the State Notification Level of 28 mg/L No exceedances of primary MCLs were 

observed in unfiltered and filtered groundwater samples. In addition, maximum groundwater concentrations 

for ail detected chemicals were less than the Connecticut remediation standards for groundwater and 

surface water protection. 

15.9 SUMMARY AND CONCLUSIONS 

This section presents a summary of major findings of the investigations at the OBDANE slte. A summary 

of the nature and extent of contamination is provided in Section 15.9.1. Sections 15.9.2 and 15.9.3 

summarize the baseline human health risk assessment and ecological risk assessment for the site, 

respectively. Section 15.9.4 summarizes the comparison of site data to state standards and Section 15.9.5 

provides recommendations regarding additional action or investigatory efforts for the site. 

15.9.1 Nature and Extent of Contamination 

Minimal organic contamination was identified in the environmental matrices sampled at this site. For 

example, although volatile organics were detected in the soil samples, concentrations ranged no higher than 

18 pg/kg (toluene) and the concentrations of all remaining volatile organic anaiytes were less than 9 pg/kg. 

Although various PAHs were detected in the soil samples, concentrations of this class of chemicals ranged 

no higher than 110 pg/kg (benzo[a]pyrene). Pesticides were also detected in the soil samples, but 

concentrations ranged no higher than 400 pg/kg (4,4’-DDT). 

#=-. 5 

However, more significant inorganic contamination was detected in surface soils to the south of the site. 

Arsenic was found at sample points 14MWl S-0002 and 14SS3 at concentrations of 10.4 mg/kg and 

16.3 mg/kg, respectively. Also, lead was detected at sample point 14SS3 at a concentration of 403 mg/kg. 

No organic chemicals other than carbon disulfide and bis(2-ethyihexyi)phthaiate were detected in 

groundwater samples obtained at this site (1 pg/L each). Although the one monitoring well installed at the 

OBDANE is not located immediately downgradient of the source area (well is located somewhat to the side 

and downgradient of the source area), the low levels of groundwater contamination present in this well are 

probably representative of downgradient conditions because little contamination was noted in source area 

soils. Therefore, it is unlikely that groundwater is impacted from the site. Furthermore, based on the low 

concentrations of chemicals in the soil, it is highly unlikely that any impacts on downstream surface water 

bodies will occur. 
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15.9.2 Baseline Human Health Risk Assessment 

Based on the relatively remote nature of the OBDANE site, construction workers and older child trespassers 

were considered the only potential receptors of concern for exposure to soil and groundwater. The 

noncarcinogenic risk estimates (His) for the evaluated exposure routes were ail below the USEPA acceptable 

limit of one. Projected lifetime incremental cancer risks were either below or only slightly above the lower 

bound (1 E-8) of the USEPA’s acceptable target risk range (1 E-8 to 1 E-4). Therefore, it is concluded that 

the site poses little risk to human health. 

15.9.3 Ecological Risk Assessment 

The OBDANE provides both cover and foraging area for wildlife receptors. Organisms inhabiting this area 

may come in contact with site soil while searching for food or burrowing in the soil (e.g., soil invertebrates). 

Using the conservative assumptions discussed in Section 3.4.4.2, the maximum concentrations of chemicals 

detected in surface soils (0 to 2 feet) collected from this site were compared to benchmark values protective 

of various terrestrial ecological receptors. The results of these comparisons indicate that chemicals detected 

at the OBDANE could adversely impact terrestrial vegetation, soil invertebrates, and terrestrial vertebrates. 

When the risks associated with the average chemical concentrations in surface soil were evaluated, risks 

to these receptors were somewhat reduced but still exceeded 1.0. These results suggest that exposure to 

surface soil at the OBDANE presents a potential risk to terrestrial receptors. However, the OBDANE is 

relatively small and can only support a limited number of receptors. This fact, coupled with the conservative 

methods used in this assessment, suggest that actual risks to ecological receptors are likely to be less than 

those predicted in this assessment. it is concluded that the OBDANE represents little potential risk to 

ecological receptors. 

15.9.4 Comparison of Site Data to State Standards 

Arsenic in soil and sodium in groundwater were the only chemicals detected at maximum concentrations 

exceeding the state standards discussed in Section 15.8. Arsenic was selected as a COC in the baseline 

human health and/or ecological risk assessments. Sodium was not retained as a COC for direct exposure 

to groundwater because of the lack of published dose-response parameters. it should be noted that the 

applicable state standard for sodium is a Notification Level for a drinking water source. 
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15.9.5 Recommendations 

it is recommended that further characterization of the surface soil with respect to arsenic and lead 

contamination be conducted at the OBDANE for the following reasons: 

0 Although minimal contamination was detected in soil samples collected within, and adjacent to, 

the confines of the waste disposal area, more significant lead contamination was detected in 

surface soil sample 14SS3 located approximately 80 feet to the south of the site. This 

contamination could potentially migrate further offsite. 

0 Arsenic was found in site surface soils (samples 14SS3 and 14MWlS-0002) at concentrations 

slightly exceeding the state remediation standard for direct exposure under the industrial land 

use scenario. 

Although contamination has been detected in surface soils at levels that exceed state standards and further 

investigation is required to finiaiize the nature and extent of contamination, relatively low human health and 

ecological risks are present at the site. This belief is based on the following supporting information: 

- ; 0 Human health noncarcinogenic risk estimates for the evaluated exposure routes were ail below 

one. Projected lifetime incremental cancer risk estimates were all less than 1ES or within the 

USEPA’s acceptable target risk range of 1 E-4 to 1 E-8. 

l The site is located in a remote area bounded by a chain link fence, thereby limiting access to 

human receptors. 

0 Although the Ecological Risk Assessment concluded that chemicals detected at the site could 

adversely impact terrestrial vegetation, soil invertebrates, and terrestrial vertebrates, no apparent 

visible impacts to these receptor groups have been observed. in addition, the risk assessment 

was conservative, such that potential risks to these receptors are over predicted. 

0 The site is relatively small in size (80 feet in diameter) with minimal soil contamination. 

Therefore, the total volume of contaminated material is relatively low, and the available surficiai 

area for human and ecological exposure is somewhat limited. The site is also surrounded by 

large areas not known to be affected by waste disposal. 
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TABLE 15-I 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 14 - OBDANE 

NSB-NLON, GROTON, CONNECTlCUT 

Sample ID 

Sample 
Depth 
(feet 

below 

l- 

Analysis 

Target Compound List (TCL) 

Target 
Analyte 

List 
(TAL)‘a 

I I I I ground) L 

I 
Volatiles Semivolatiles Pesticides/PCBs”) 

I I I 

Metals 
(total) 

1 
TCLPB’ 

Metals 

1 14SS2D 1 l-l.5 1 0 I I I I 

1 Poiychiorinated Biphenyis. 
2 Target Analyte List (TAL) metals, boron, and cyanide. 
3 Toxicity Characteristic Leaching Procedure (TCLP) for metals only. 
4 l - Indicates samples analyzed at a fixed-base laboratory. 
5 Sample 14SS4C-D is a field duplicate of 14SS3C. 
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TABLE 15-2 

SUMMARY OF SAMPUNG AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 14 - OBDANE 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

ROUND 1 - SOIL 

Sample I Analysis I 
Depth 
(feet 

below 
ground) 

14MWl S-0002 

14MWlS-0204 

14TBl-0002 

14TBl-0810 

14TB2A-0002 

14TB2A-0204 

8-10 0 0 0 

o-2 0 0 0 

ROUND 1 - GROUNDWATER 

14GWl S _- 0 0 0 0 1 
ROUND 2 - GROUNDWATER 

14GWl S-2 -- I 0 0 I I I 0 I l I 

1 TAL Metals plus boron and hardness. 
2 Toxicity Characteristic Leaching Procedure (TCLP) for metals only. 
3 0 - Indicates samples analyzed at a fixed base laboratory. 
4 Poiychiorinated Biphenyis. 
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TABLE 15-3 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 

z 
OVERBANK DISPOSAL AREA NORTHEAST; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
\,h\I ATI, CP ,,,elwn, 

14Mw1sm2 

o-2 

14MwlS 
02/28&M 

PH2-1 
GRAB 

14Mw1s-0204 

2-4 

1WlS 

02Q8t94 
PH2-1 

GRAB 

14SSlD 

1 - 1.5 

14SSlD 
11/28/90 
Ptil 

GRAB 

14ss20 

l-1.5 
14SS2D 

llR8l9O 
PHl 

GRAB 

14Ss2s 14X3 

0 - 0.5 O-OS 
14Ss2s 14ss3 

llR8m 12lW&3 
PHl PHZ-1 

GRAB GRAB 

14Ssx-6-5 

0 - 0.5 
14ss3c 

11128m 
PHl 

COMPOSITE 

.“M I ,LLY \-nu, 

1 ,1,2,2-TETRACHLOROETHANE 18 u 15 u 5u 5u 6U 2J 

1,l ,ZTRICHLOROETHANE * 16 U 15 u SU 5u 6U 3J 

l,l-DICHLOROETHENE 16 U 15 u 5u 5u 6U 2J 

1 BENZENE ! 16 U ! 15 u ! 5u ! 5u ! 6U ! 2J ! I 
BROMODICHLOROMETHANE 16 U 15 u 5U 5u 6U 2J 

CHLOROMETHANE 18 U 15 u 11 u 11 u 11 u 8J 

CIS-1 $DICHLOROPROPENE 18 U 15 u 5u 5u 6U 25 

METHYLENE CHLORIDE 18 U 15 u 5u 5u 6U 17 u 

BENZO(B)FLUORANTHENE 82 J 480U 560U 33WU 

BENZO(G,H,l)pERYLENE 600U 480U 560U 3300U 

RFitl7fMK\FI Il~RANfHFNF 6ooU 480U 560U 33ooU --.-- \..,. --- . . . . . . . . . -..- I I 

BENZOIC ACID ! 40J ! 295 ! ! ! I 645 1 16amu 
I 

mmu I 1 CHRYSENE I 53J I 48Ol.J I I I I 44J I : 

lTHENE 61 J 480U 42 J . . FLUORAh 

INDENO(1,2,30”f’~RFNF “,. . ..-..- 

PHENANTHREI., “E 

PYRENE 
PESTlClDESfPCBt (W/KG) 

4,+-DDD 

4$-DDE 

4,4’-DDT 
INORGANICS (MO/KG) 

ALUMINUM 

I I mu _-- - I I 48OU .-- - I I I I I 560U I 
I I 17 .I -. - I I Al?rl I1 .-- - I 1 I I I 28.l -_ - I 33oou I 

I 78 J I 480U I I I I 45J I 3300U I 

11 J 18 U 

74 J 18 U 

4ooJ 18 U L 

! 18100 ! 13900 ! I ! I 134OOJ I 4360 

- UR I ANTIMONY I 6.5 R I 4.8 U I I I I 31.0 u I 5.8 

ARSENIC 10.4 2.0 18.3 1.3 1 



TABLE 15-3 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
OVERBANK DISPOSAL AREA NORTHEAST: NSB-NLON: GROTON. CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 
SAMPLE TYPE: 

STATUS: 

INORGANICS (F@KG) 

14MWlS-0002 

o-2 
14MwlS 

02mf94 
PH2-1 

GRAB 

2-4 l-l.5 
14MwlS 14SSlD 
D2l28lQ4 lll28l90 
PH2-1 PHI 

GRAB GRAB 

14MW1s-0204 Il4SSlD Il4!mD 114ss2s Il4SS3 

0 - 0.5 

14Ss3 

12&l/93 
PHZ-1 

GRAB 

l-l.5 

14SS2D 

llt28m 
PHl 

GRAB 

0 - 0.5 

14Ss2s 

11l28m 
PHl 
GRAB COMPOSITE 

1 IRON 8310 I 3l6WJ 7320 

1 LEAD ! 193 U 10.4 4035 / 16.0 J 

MAGNESIUM _ I 8750 1490 5580 1870 
_-- . .-_ 

1 MANGANESE I 214 I 55.1 ! ! 

I MERCURY 0.18 U 0.15 0.16 u 0.12 u 

1 NICKEL 18.8 7.4 16.7 6.5 

POTASSIUM 3860 832 J 3480 lljo J 
--_ . . . --- . 
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TABLE 15-3 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
OVERBANK DISPOSAL AREA NORTHEAST; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 14SS4C-D l4TB1-om 14TB14WO 14TB2AdXIl2 

DEPTH (feet): 0 - 0.5 o-2 6-10 o-2 

LOCATION: 14ss4c 14TBl 14TBl 14TB2A 

SAMPLE DATE: 11R6tQo 02mlQ4 02l21lQ4 03/01/94 

INVESTIGATION: Ptil PH2-1 PH2-1 PH2-1 

SAMPLE TYPE: COMPOSITE GRAB GRAB GRAB 

STATUS: 
--__ -- .__--_-. 

14TB2AM04 

2-4 

14TB2A 

o3m1lQ4 
PH2-1 

GRAB 

II 

METHYLENE CHLORIDE 11 u 11 u 14 u 7J 

TETRACHLOROETHENE 11 u 11 u 14 u 12 u 

TOLUENE 11 u 11 u 14 u 12 u 

? XYLENES, TOTAL 11 u 11 u 14 u 12 u 

r: SEMlVGlATlLES (W/KG) 

BENZO(A)ANTHRACENE 645 86J 450U 4OOU 

BENZO(A)PYRENE 85 J 110 J 4su. 4WU 

BENZO(B)FLUORANTHENE 82 J 97 J 46OU 4WU 

BEWO(G,H,I)PERYLENE 57 J 75 J 450U 400U 

BEWO(K)FLUORANTHENE 74 J 93 J 450U 400U 

L BENZOIC ACID 26J 1600 UJ 2200U 19oou 

CHRYSENE 62 J 110 J 450U 400U 

FLUORANTHENE Q8J 100 J 25J 400U 

INDENO(1,2,SCD)PYRENE 6OJ 76 J 450U 400U I 

I PHENANTHRENE 39 J 40J 450U 4WU 

PYRENE QOJ QOJ 26 J 4ooU 
PESTlClDEWPCBs (UGIKG) 

4,4’-DDD 16 U 

4$-DDE 16 U 

18 U 4,+-DDT 
INGRGANICS (MGIKG) 

2 ALUMINUM 10000 113txl 7840 18900 

0 ANTIMONY 13.7 u 12.8 U 4.9 J 3.7 u 

iii ARSENIC 2.5 3.2 2.8 2.3 

. 



TABLE 15-3 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
OVERBANK DISPOSAL AREA NORTHEAST; NSB-NLON; GROTON, CONNECTICUT 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

BAR11 JM ..-..* 
I 
I 

I RA4 
-. 1 87.2 33.7 13.0 

, 

BER !YLLIUM 0.34 0.4 0.6 0.33 J 

BORON I 11.7 u 11.2 u 13.5 u 12.2 u 

CAC IMIUM ! 0.47 u 0.45 u 0.64 J 0.49 u 
\ 

CIUM 1460 1140 549 I 706 I 

CHROMIUM 15.4 15.5 15.5 10.2 

COBALT 59 

c II 
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TABLE 15-4 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS 
OVERBANK DISPOSAL AREA NORTHEAST; NSB-NLON, GROTON, CONNECflCUT 
SAMPLE NUMBER: 14h4w1sm2 14Mw1smo4 14ss1s(c-o.5) 14ss2s 

INVESTIGATION: PH2-1 PH2-1 PHl PHl 

SAMPLE DATE: OZ28lQ4 oz28lQ4 1 ll2BlQO 1 ll2wQo 

LOCATION: 14MwlS 14MwlS 14sSl 14Ss2s 

SAMPLE TYPE: GRAB GRAB GRAB GRAB 

STATUS: r-r 
BARIUM (lOO.CUIO.O) . . 0.0357 u 0.0537 u 0.100 J 0.110 J 

CADMIUM (1.0/0.05) O.M&?O UJ 0.0020 UJ 0.0079 o.cxJ5o u 

CHROMIUM (5.0/0.5) 0.0032 J 0.0030 u o.o5oo u 0.05oo u 

LEAD (5.OiO.15) 0.0306 0.0140 UJ 0.300 u 0.300 u 

l Federal Toxicity Characterlstk Regulatory Level (68 FR 4804#)/Comectkut RandWon Standard Pollutant MoMIll Criteria for GB waters. 



TABLE 15-5 
SUMMARY OF SOIL ANALYTlCAL RESULTS 
SITE 14 - OBDANE 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Revision 1 
March 1997 

I Surface Soils (<2 Feet) (1) I Subsurface Soils (~2 Feet) (2) 
Analyte Frequency 1 oncentratio 1 Location of/ Frequency 1 oncentratio 1 Location of 

of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

VOLATILE ORGANICS (uglkg) 
11 .1.2.2-Tetrachloroethane 1 
1 I1 ;2lTrichloroethane 

1n I 
I 

2 
i 

I 14ss3 I .--- 
I 

a13 

I l/7 I I 14ss3 I 013 
I 
I 

I 
’ ND (3) , . _- 

- I h ID 
1,l -Dichloroethene I l/7 I 2 1 14ss3 1 O/3 I - ND 
Benzene l/7 2 I 14ss3 I 013 - ND 

I I 
. .- 

:hloromethane I in I 2 I 14ss3 I I I Nl3 I 

IXvlen bes, total I It7 I 2 1 14ss3- 
1 

--- 
. _- 

1 013 I I ND 
IGANICS (uglkg) 
! 315 I I 27-64 1 14TBl 1 l/3 I 86 1 14TBl 

o(a)pyrene 2l5 43-85 1 14TBl I 113 110 I 14TBl 
Benzo(a)anthracene 

Be ?nzo(k)tluoranthene k Benroic acid IChrysene 

IFluoranthene 

I 115 I 74 14TBl 1 l/3 I 93 1 14 TBl 
I 315 I 26-64 I 14ss3 I --- l/3 I 29 

--- 
I 14MwlS . I 315 i 44-82 14TBl I 113 I I I I 1% I 141 .._. 

TBl 
I 415 I 25-98 I 100 1 IATBl 

l-B1 
TBl 

. - . _ _ . - . .--v .--v 
14TB2A I 013 I 

1 I .- -. .- 

ium I 515 1 0.25-0.6 1 14TB2A 1 0.33-0.61 14L 
-.- I I . . 

l/3 I 0.89 I 14M' 

--- 
------ I ..-_ 

I 515 I 3.3-6.7 I 14MWlS I 313 2.6-5.1 1 141 

I I 

-- 
. ..-. 

I 5/S I 7320-38000 I 14~~1s I 313 I min-175nn I IATR~A I 

I ia50-6750 I 313 ’ 
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TABLE 15-6 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 14 - OBDANE 
NSB-NLON, GROTON, CONNECkUT 

---. PAGE 2 OF 2 

Revision 1 
March 1997 

Surface Soils (c2 Feet) (1) Subsurface Soils (>2 Feet) (2) 
Analyte Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

Zinc 35 25.552.8 14MWlS 3i3 13.740.3 14TBl 
TCLP (mg/L) 
Barium (100.0/l 0) (5) 2I3 0.10-0.11 14SS2S O/l - ND 
Cadmium (1.010.05) 113 0.0079 14SSl O/l - ND 
Chromium (5.0/0.5) 113 0.0032 14MWlS O/I - ND 
Lead (5.0/O. 15) 113 0.0308 14MwlS O/l ND 

1 Includes samples l4MWlS-OOO2.l4SSlD, i4SS20,14SS2S. 14SS3,14SS3C, 14SS4CD (field duplicate of 14SS3C), 
14TB-0002, and 14TB2A-0002. 

2 Includes samples 14MWlS-0204, 14TBl-0810, and 14TB2A-0204. 
3 Not Detected. 
4 Not Analyzed. 
5 Values in parentheses represent Federal Toxicity Characteristic Regulatory Level (58FR48049)/Connecticut 

Clean-Up Standard Pollutant Mobility Criteria for GB Waters. 

. . 8 
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INVESTIGATION: 
SAMPLE DATE: II II 
LOCATION: 
SCREEN DEPTH: 
FILTERING: 

TABLE 156 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
OVERBANK DISPOSAL AREA NORTHEAST; NSB-NLON, GROTON, CONNECTICUT 

ZINC I 9.1 I 6.5 I 9.1 u I 12.6 u I I I 
MlSCEUANEDUS~PAR4METERS (W/L) 

I 

HARDNESS as CaC03 I 32 I I 24 I I I I 1 
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TABLE 15-7 

CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS 
SITE 14 - OBDANE 

NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern 

1 Average concentration for groundwater. Average and maximum detections for soil. 
2 NA - Not applicable. Chemical is not a chemical of concern for this medium. 
3 Maximum for dissolved fraction. Average exceeds maximum. Chemical not detected in 

unfiltered samples. 

D-01-95-10 15-33 CT0 129 
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TABLE 158 

ESTIMATED RISKS”’ 
SITE 14 - OBDANE 

NSB-NLON, GROTON, CONNECTICUT 

Dermal Contact 
with 
Groundwater 

Cumulative 
Risk: 

3.3E-1 l.OE-1 7.OE-2 4.8E-3 g.lE-7 8.468 3.OE-8 5.OE-8 

1 Chemical-specific risks presented in Appendix F.14. 
2 RME - Reasonable Maximum Exposure. 
3 CTE - Central Tendency Exposure. 
4 NA - Not Applicable; exposure route not evaluated for this receptor. 
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TABLE 159 

ECOLOGICAL CHEMICALS OF CONCERN 
SITE 14 - OBDANE 

NSB-NLON, GROTON, CONNECTICUT 

Chemical of 
Concern 

Short-Tailed Barred Owl 
Shrew 

MAX MEAN MAX MEAN 

NA NA )(M X 

NA NA X X 

4,4’-DDE 

4,4’-DDT 

Aluminum NA NA NA NA 

NA NA NA NA 

X NA X NA 

X X X X Antimony 

Arsenic -+-k-k+ Barium 

Boron X I X 1 NA 1 NA 

Cadmium NA 1 NA 1 NA 1 NA 

Chromium X I X I X I X 

Lead I ~ Manganese 

I x X NA NA 

X NA NA NA 

Notes 1) NA - Not applicable. Chemical is not chemical of concern for this receptor. 
4 X - Chemical of concern for this receptor. 

15-35 D-01-95-10 CT0 129 
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TABLE 1510 

HAZARD QUOTIENTS FOR TERRESTRIAL VEGETATION 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 14 - OBDANE 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

Aluminum 3.6E+2 

Chromium 6.2E + 1 

Boron 5.5E+ 1 

Vanadium 2.8E + 1 

Lead 8.1E+0 

Arsenic 1.6E+O 

Zinc l.lE+O 
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TABLE 15-11 

HAZARD QUOTIENTS FOR TERRESTRIAL VEGETATION 
BASED ON MEAN CONCENTRATIONS 

SITE 14 - OBDANE 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

Chromium 3.3E + 1 

Boron 2.5Et 1 

Vanadium 2.OEtl 

Lead 3.OEtO 

D-01-95-10 

. 
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TABLE 1512 

HAZARD QUOTIENTS FOR SOIL INVERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 14 - OBDANE 
NSB-NLON, GROTON, CONNECTICUT 

Revision 1 
March 1997 

Chemical of Concern Hazard Quotient 

Lead 6.8EtO 

I Chromium 

D-01-95-10 15-38 CT0 129 



Revision 1 
March 1997 

TABLE 15-13 

HAZARD QUOTIENTS FOR SOIL INVERTEBRATES 
BASED ON MEAN CONCENTRATlONS 

SITE 14 - OBDANE 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

Lead 2.5EtO 

Chromium 1.3EtO 
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TABLE 15-14 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES 
BASED ON MAXIMUM CONCENTRATIONS 

SITE 14 - OBDANE 
NSB-NLON, GROTON, CONNECTICUT 

Ieceptor 

short-Tailed Shrew 

3arred Owl 

Chemical of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

Aluminum 3.2Et2 44.9 

Vanadium 1.2E+2 16.6 

Antimony 8.8Etl 12.1 

Chromium 6.OE+l 8.3 

All others 1.3Et2 18.1 

Total Receptor HI 7.2Et2 

Pathway Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

Soil 4.2E+2 58.8 

Food 3.OEt2 41.2 

Water O.OEtO 0.0 

Chemical of Concern Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

4,4'-DDT 1.8Etl 68.9 
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TABLE 15-15 

MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES 
BASED ON MEAN CONCENTRATIONS 

SITE 14 - OBDANE 
NSB-NLON, GROTON, CONNECTICUT 

Ieceptor 

short-Tailed Shrew 

3arred Owl 

Chemical of Concern 

Antimony 

Vanadium 

Chromium 

Arsenic 

Ail others 

Total Receptor Hi 

Pathway 

Soil 

Food 

Water 

Chemical of Concern 

4,4’-DDT 

4,4’-DDE 

Antimony 

4,4’-DDD 

Ail others 

Total Receptor Hi 

Pathway 

Soil 

Food 

Water 

Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

8.8E t 1 32.4 

8.7E t 1 32.3 

3.3E t 1 12.0 

2.8E t 1 10.5 

3.5E t 1 12.8 

2.7Et2 

Total HI per Pathway % Contribution of Pathway tc 
Total Receptor HI 

1.6Et2 58.8 

l.lEt2 41.2 

O.OEtO 0.0 

Total HI per COC for % Contribution of COC to 
all Pathways Total Receptor HI 

1.8E+l 74.6 

3.2EtO 13.8 

1.4E+O 5.8 

4.8E-1 2.1 

9.OE-1 3.8 

2.4E t 1 

Total HI per Pathway % Contribution of Pathway tc 
Total Receptor HI 

8.OEtO 33.9 

1.6Etl 66.1 

O.OEtO 0.0 
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16.0 SPENT ACID STORAGE AND DISPOSAL AREA - SITE 15 

This section provides a site-specific summary of various aspects of the Spent Acid Storage and Disposal 

Area investigation. Section 16.1 provides a brief site description. The sampling and analysis program is 

summarized in Section 16.2. Section 16.3 discusses site physical features. The nature and extent of 

contamination is discussed in Section 16.4. Contaminant fate and transport is summarized in Section 16.5. 

Section 16.6 provides the baseline human health risk assessment, Section 16.7 provides the ecological risk 

assessment and Section 16.8 includes a comparison to state standards. Section 16.9 provides a summary 

and conclusions. 

16.1 SITE DESCRIPTION 

I”- 

The Spent Acid Storage and Disposal Area (SASDA) is located in the southeastern section of NSB-NLON 

between the southern side of Buildings 409 and 410. Figure 16-1 displays the general site arrangement. 

The site location is shown on Drawing 1 (Volume Ill). The site is a relatively flat area completely covered 

with concrete or bituminous pavement. 

The IAS report indicated that this area was used before and after World War II for the temporary storage of 

waste battery acid in a rubber-lined underground tank. The tank was reportedly 12 feet long by 4 feet wide 

by 4 feet high. The batteries were placed on a concrete pad next to the tank where some acids occasionally 

leaked. No major spills were ever recorded. A 1951 aerial photograph shows that the area around the tank 

was not paved. Acid from the batteries was stored in the tank and was subsequently pumped into a tank 

truck and disposed in the Area A Landfill. 

Atlantic personnel inspected the site and found the outline of the top of the tank. The area was completely 

covered with concrete and only the top of the tank was visible. The tank had been filled in place with soil 

and capped with bituminous pavement. 

=- 

A time-critical removal action was completed at the Spent Acid Storage and Disposal Area during the course 

of the Phase II RI. The removal action was completed in January 1995, and included removal of the tank, 

tank contents, contaminated pavement, and approximately 318 tons of lead-contaminated soil. Soils with 

lead concentrations in excess of 500 mg/kg or TCLP leachate results for lead in excess of 5.0 mg/L were 

removed by OHM Remediation Services Corporation (OHM). The excavated materials were transported off 
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site and disposed in a RCRA landfill (Environmental Quality Company) in Bellville, Michigan. The excavation 
LI 

was backfilled with clean borrow material from an offsite location. The excavated area was covered with 

bituminous pavement. Future plans for this area include the demolition of Buildings 409 and 410 and the 

construction of a warehouse. 

16.2 SITE INVESTIGATIONS 

Section 2.0 included a detailed discussion of the general sampling procedures and analytical methods 

employed during the Phase II RI at NSB-NLON. Sample locations (Phase I RI, Phase II RI, and FFS) are 

depicted on Figure 16-2. Time-critical removal action sampling locations total and TCLP lead concentrations 

and limits of excavation are depicted on Figure 16-3. The remainder of this section summarizes the scope 

of the Phase I RI, Phase II RI, FFS, and IRA investigations. 

16.2.1 Phase I RI 

Four surface (less than 4 feet deep) and three subsurface (greater than 4 feet deep) soil samples were 

collected during the Phase I RI. One surface sample (15SSl) was collected from gravel inside the tank. 

The remaining six samples were collected from two test borings adjacent to the underground tank and a 

third test boring which was located approximately 15 feet south of the Spent Acid Storage and Disposal 

Area. One surface and one subsurface soil sample were collected from each test boring. Test boring 

locations are shown on Figure 16-2. Table 16-1 provides a sample-specific summary of the sampling and 

analysis program for the Phase I RI. 

16.2.2 Focused Feasibility Study 

Atlantic also conducted supplemental sampling and analysis at the site in support of an FFS. Six surface 

I soil samples (plus one field duplicate) were collected from six test borings. Test boring locations are shown 

on Figure 6-2. Table 16-2 provides a sample-specific summary of the sampling and analysis program for 

the FFS. 

16.2.3 Phase II RI 

Four shallow and one deep groundwater monitoring wells were installed during the Phase II RI. Two rounds 

of groundwater sampling were completed, and five samples (plus one field duplicate sample during Round 2 

only) were collected during each sampling round. Two surface and two subsurface soil samples were 
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collected from the four shallow monitoring well borings. Additionally, one sediment sample was collected 

from a stormwater drainage ditch downstream of the site. Sample locations are shown on Figure 16-2. 

Table 16-3 presents a sample-specific summary of the sampling and analysis program for the Phase II RI. 

16.2.4 Time-Critical Removal Action 

Five composite soil samples (plus one field duplicate) were collected and analyzed to confirm that all 

contaminated soils had been removed during the time-criiical removal action. Composite samples were 

collected from the bottom (16600-BC), and north, east, south, and west sidewalls (16600-NC, -EC, -SC, and - 

WC, respectively) of the excavation pit. A field duplicate of 16600-WC was also collected. The depths of 

these samples were not specified by the remedial contractor; however, since the maximum depth of 

excavation was repotted as four feet, these samples will be evaluated as surface soils. The discrete 

sampling points contributing to each composite sample are shown on Figure 16-3. The notes included on 

Figure 16-3 indicate the make-up of each composite sample. Table 16-4 presents a sample-specific 

summary of the sampling and analysis program for the time-critical removal action. 

16.3 PHYSICAL CHARACTERISTICS 
A-- 

This section presents a summary of site physical characteristics for the Spent Acid Storage and Disposal 

Area based on information generated during the Phase I and Phase II Rls. Topography and surface features, 

surface water, soils, geology, and hydrogeology are discussed in the subsections that follow. 

16.3.1 Topography and Surface Features 

Figure 16-1 shows the topography and surface features of the Spent Acid Storage and Disposal Area. The 

site is located southwest of the central bedrock high, which narrowly extends to the south (Drawing 2, 

Volume Ill). The ground surface slopes downward from the bedrock high to the southwest. Based on the 

topographic contours on Figure 16-1, the ground surface slope in the vicinity of the site ranges up to 

approximately 20 percent. Ground elevations of the site monitoring wells are between 25 and 30 feet msl. 

The ground surface is relatively flat southwest of the site. 

Buildings 409 and 410 are adjacent to the Spent Acid Storage and Disposal Area. Future plans include the 

demolition of these buildings and construction of a warehouse. The entire area is covered with concrete 

or bituminous pavement. 

D-01-95-10 16-3 CT0 129 



Revision 1 
March 1997 

16.3.2 Surface Water Features (Atlantic, Auqust 1992) 

The closest surface water bodies to the Spent Acid Storage and Disposal Area are the Thames River and 

Goss Cove, located approximately 1,300 feet west-southwest of the site. Catch basins along the southern 

sides of Buildings 409 and 410 collect surface runoff from the paved site, and the associated storm sewers 

direct the runoff south, ultimately to the Thames River at Goss Cove. 

16.3.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the Spent Acid Storage and Disposal Area as urban 

land. Upgradient of the site (east), bedrock exposures are prevalent as the central bedrock high extends 

toward the south. Overlying soils are classified as the Hollis-Charlton-Rock complex. Stones and boulders 

are intermingled with a dark, fine, sandy loam. 

16.3.4 Geology 

Geologic conditions at the SASDA consist of variable thicknesses of fill and natural alluvial deposits overlying 

metamorphic bedrock. The bedrock surface slope across the site is depicted on Drawing 3 (Volume Ill). 

General geologic conditions are shown on cross-section K-K, Drawing 13 (Volume Ill). The overburden at 

the Spent Acid Storage and Disposal Area consists primarily of silty sand alluvium. Boring logs indicate that 

in some intervals there are traces of clay while in others, there are traces of gravel and rock fragments. 

The Spent Acid Storage and Disposal Area has been mapped as stratified drift that was deposited by glacial 

meltwater streams (USGS, 1960). Minor thicknesses of fill may be present overlying the silty sand in some 

places. Both the borings for wells 15MWlD and 15MW4S encountered a silt layer of 26- and 24-foot 

thicknesses, respectively, beneath the silty sand interval. These deposits are also most likely stratified drift. 

The bedrock surface slopes to the southwest across the site. Monitoring well 15MWl D was drilled to a 

depth of 46.5 feet, where gneiss fragments of the Mamacoke Formation were encountered. The bedrock 

elevation at well 15MWlD is 17.5 feet below msl (-17.5 feet). Monitoring well 15MW4S was drilled to an 

elevation of 17 feet below msl (a total depth of 43 feet). Bedrock was not positively identified in this boring; 

however, auger refusal was reached suggesting that the bedrock surface may have been encountered. 

Northeast of the site along Rasher Avenue bedrock outcrops at ground surface. 
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“.. 16.3.5 Hvdrogeology 

Groundwater was encountered in the alluvium at depths of less than 10 feet at the site. Most overburden 

groundwater flow is expected to be through the silty sand layer, with the underlying silt deposit acting as 

a semi-confining unit to groundwater flow. Figure 16-4 shows the shallow overburden groundwater flow 

direction across the Spent Acid Storage and Disposal Area site. Groundwater flows to the south-southeast. 

There is a downward vertical component of flow at the 15MWl well cluster. 

There are no data for bedrock groundwater at the site, however bedrock groundwater is expected to have 

a similar flow pattern to the overburden. 

The shallow overburden flow gradient across the site is approximately 0.01. Downgradient of the site toward 

the Goss Cove Landfill, the hydraulic gradient flattens out. During the Phase II RI field work, slug tests were 

performed at wells 15MWlS and 15MW3S. The geometric mean of the calculated hydraulic conductivities 

is 0.76 feet/day (2.7E-4 cm/set). This value is typical of literature values for silty sand which was the 

identified material in the overburden. Assuming a porosity of 0.30, the estimated groundwater seepage 

velocity is 0.025 feet/day. 

16.3.6 Ecological Habitat 

The Spent Acid Storage and Disposal Area is currently located in a paved parking area in a very well- 

developed portion of the NSB-NLON. Neither the Spent Acid Storage and Disposal Area nor the area near 

this site represents a habitat suitable for supporting a wildlife population. During the Phase II RI, a remedial 

action was completed which included the removal of approximately 200 cubic yards (318 tons) of lead- 

contaminated soil from the Spent Acid and Storage and Disposal Area. The excavated area was backfilled 

with clean borrow from an offsite location and was covered with bituminous pavement. Given the current 

conditions at the site, it is unlikely that whatever few ecological receptors which may be present at the site 

are at risk as a result of contaminants associated with the Spent Acid Storage and Disposal Area. 

16.4 NATURE AND EXTENT OF CONTAMINATION 

-. 

This section contains a summary of the nature and extent of contamination observed in soil, groundwater, 

and sediment samples collected at the Spent Acid Storage and Disposal Area. The complete analytical data 

base is contained in Appendix D.12. Engineering parameters are also included. 
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16.4.1 jhJl 

Positive analytical results for all soil samples (Phase I RI, Phase II RI, FFS, and IRA) collected at the site are 

provided on Table 16-5. Table 16-6 presents TCLP results. All of the analytical results, with the exception 

of those excavated during the IRA, are summarized in Table 16-7. Results for excavated samples will not 

be included in the following discussion since the associated soils are no longer present at the site. 

A limited number of volatile organic chemicals were detected in the soil samples. Toluene (3 pg/kg) and 

trichloroethene (2 pg/kg) were detected in the surface soil sample from well 15MW2S. Toluene (1 ,ug/kg) 

was also detected in the surface soil sample from well 15MW3S. Ethylbenzene and xyfenes (3 pg/kg and 

26 pg/kg, respectively, in the 4 to 8 foot sample from boring 15TB3) were the only volatiles detected in 

subsurface soils. 

Several semivolatile organic chemicals, including benzoic acid, bis(2-ethylhexyl)phthalate, carbazole, 

dibenzofuran, and several PAHs, were detected in from one to four of the seven surface soil samples 

analyzed for these compounds. Concentrations of semivolatiles in surface soils ranged up to 3705 pg/kg 

(fluoranthene). All but five maximum concentrations were found in the sample from boring 15TB9, which 

was collected approximately 40 feet east of the former location of the spent acid storage tank. The 

remaining five maximum concentrations were found in the samples from well 15MW2S and boring 15TB4, 

located near but slightly northwest of boring 15TB9. Benzoic acid (40 pg/kg in the sample from boring 

15MWlS), fluoranthene, and pyrene (39 pg/kg and 76 pg/kg, respectively, in the 4 to 8 foot sample of 

15TB3) were the only semivolatiles detected in subsurface soils. 

4,4’-DDQ 4,4’-DDE, and 4,4’-DDT (190 pg/kg, 55 pg/kg, and 130 pg/kg, respectively, in the surface soil 

sample from boring 15TB7 located approximately 50 feet southwest of the former spent acid storage tank) 

were the only pesticides detected in any of the soil samples. 

Several metals were detected in the surface soil samples, with many of the maximum concentrations 

detected in the sample from well 15MW3S (located approximately 100 feet south of the former tank), 

followed by the sample from well 15MW4S (located approximately 90 feet southwest of the former tank). 

The maximum concentration of lead (432 mg/kg) was detected in composite sample 16600-SC, collected 

as part of the time-critical removal action from the south sidewall of the excavation pit. Lead was also 

detected at concentrations of 390 mg/kg and 147 mg/kg in samples 16600-BC and -EC, respectively, which 

were collected as composites from the bottom and east sidewall of the excavation pit. Lead was detected 
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in all other samples at concentrations of 85 mg/kg or less. Concentrations of all detected metals except 

aluminum, chromium, cobalt, copper, iron, and vanadium exceeded NSB-NLON background concentrations 

in at least one sample. Barium, cadmium, and lead were detected in the TCLP leachates of the surface soil 

samples. With the exception of lead, for which results for most samples exceeded Connecticut Clean-Up 

Standard Pollutant Mobility Criteria for GB waters, all results were below Federal toxicity characteristic 

regulatory levels as well as state pollutant mobility criteria. Cyanide was also detected at concentrations 

ranging from 0.11 mg/kg to 0.36 mg/kg in all of the four surface samples analyzed for cyanide. 

Fewer metals were detected in the two subsurface soils analyzed for metals. Concentrations detected in 

subsurface soils were also generally lower than those detected in surface soils. A majority of the maximum 

concentrations were once again found in the four to eight foot deep sample of boring 15TB3. 

Concentrations of lead ranged from 19.8 mg/kg to 27.5 mg/kg. Concentrations of arsenic, cadmium, 

calcium, chromium, lead, magnesium, manganese, nickel, sodium, and zinc exceeded NSB-NLON 

background concentrations in one or both subsurface soil samples analyzed for total metals. Barium, 

cadmium, chromium, lead, and silver were detected in the TCLP leachates of the subsurface soil samples. 

With the exception of lead in the TCLP leachate of 15TB1, all results were below Federal Toxicity 

Characteristic regulatory levels and the Connecticut remediation standards for pollutant mobility for GB 

waters. The aforementioned detection of lead only exceeded the state criteria. 

16.4.2 Groundwater 

Positive analytical results for all groundwater samples at the site are presented in Table 16-8. The analytical 

results for Round 1 of the Phase II RI are summarized in Table 16-9, and the results for Round 2 of the 

Phase II RI are summarized in Table 16-10. 

Carbon disulfide was the only volatile organic chemical detected (3 pg/L in deep well sample 15GWlD), 

and was only detected in Round 1 of the Phase II RI. This sample also contained 45 pg/L bis(2- 

ethylhexyl)phthalate. Bis(2-ethylhexyl)phthalate was not detected in Round 2 of the Phase II RI. 

Di-n-butylphthalate was detected at concentrations less than 1 pg/L in 4 samples during Round 2 of the 

Phase II RI. A few other organic chemicals were detected at low concentrations (less than lpg/L) in one 

or both rounds of the Phase II RI; these included naphthalene, phenanthrene, 1,4-dichlorobenzene, and 

heptachlor, each found in a single sample. 
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The majority of maximum concentrations of metals in shallow well samples were found in sample 15GW3S, 

collected downgradient of the site, during Round 1 of the Phase II RI. This was also true during Round 2 

of the Phase II RI; however, upgradient sample 15GW2S also contained several maximum metals 

concentrations during Round 2 of the Phase II RI. 

-4 

16.4.3 Sediment 

Positive analytical results for the sediment sample collected at the Spent Acid Storage and Disposal Area 

are presented in Table 16-11. 

The sediment sample contained three phthalate esters at concentrations ranging from 37 pg/kg 

(di-n-octylphthalate) to 990 pg/kg (dimethylphthalate). None of the phthalate esters detected are potential 

human carcinogens. The sample also contained benzoic acid (260 pg/kg), carbazole (22 pg/kg), and 

several noncarcinogenic PAHs at concentrations ranging from 25 pg/kg (anthracene) to 250 ,ug/kg 

(fluoranthene). The concentrations of potentially carcinogenic PAHs ranged from 75 to 120 pg/kg. Three 

pesticides, including 4,4’-DDT (6 pg/kg), endosulfan sulfate (10 pg/kg), and heptachlor (2.5 ,ug/kg), as well 

as several metals were also detected in this sample. The concentration of lead was 18.1 mg/kg. 

16.5 CONTAMINANT FATE AND TRANSPORT 

The site area of concern consists of a relatively flat area completely covered with concrete or pavement. 

Surface water from the Spent Acid Storage and Disposal Area drains to a catch basin and storm sewers, 

located south of the site. The ultimate drainage point for the storm sewers is the Thames River at Goss 

Cove. 

-,.-The chemicals identified as contaminants at the site include PAHs, pesticides, and metals. In general, these 

classes of chemicals have low water solubilities, high K,,s, and low K,,s, indicating that they preferentially 

adhere to soil. PAHs and metals appear to be transported downstream via surface water drainage. 

Lead was detected in the soil at the site. Although this chemical is typically considered to be strongly 

absorbed to organic matter in soil, the presence of battery acid can result in the mobilization of lead. Under 

acidic conditions (i.e., a soil pH lower than 6). lead complexes can become soluble and subject to migration. 

However, it should be noted that soil containing elevated lead concentrations were removed during a time- 

critical removal conducted by OHM Remediation Services Corporation (OHM) in January 1995. 1 
-w? 
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The analytical results presented in the previous section do not appear to indicate the vertical migration of 

contaminants. No volatile organics were detected in the shallow groundwater wells. Carbon disulfide was 

reported at a concentration of 3 pg/L in the deep well installed during the Phase II RI. Ethylbenzene, 

toluene, and xylenes were detected infrequently and at low concentrations. 

16.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section contains the site-specific risk assessment for potential exposures to environmental media at the 

Spent Acid Storage and Disposal Area. The methodology followed was described in Section 3.3, and the 

detailed sample calculations are provided in Appendix F.3. 

16.6.1 Data Evaluation 

Chemicals of concern (COCs) in site media were selected using the risk-based COC screening values 

described in Section 3.3.3. All data collected during the Phase I and II Rls and all additional investigations 

were used to identify COCs, with the exception of composite soil sample data, and soil obtained from 

excavated locations. Appendix F.15 contains the COC summary screening tables for the site. 

The following chemicals were selected as COCs for soil: 

0 PAHs (benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, and dibenz(a,h)anthracene). 

0 Metals (antimony, arsenic, beryllium, cadmium, and manganese). 

As presented in the site-specific COC summary screening tables (in Appendix F.15), maximum soil 

detections were also compared to USEPA SSLs for migration to groundwater. Maximums for a few 

chemicals (benzo(a)anthracene, carbazole, chtysene, barium, and chromium) detected in the site soil 

samples exceeded the SSLs, indicating the potential for these chemicals to migrate to groundwater and 

potentially impact water quality. 

For groundwater, data from both shallow and deep wells were used to identify COCs. The following 

chemicals were retained for this medium: 

l 1,4-Dichlorobenzene. 

0 Bis(2-ethylhexyl)phthalate. 
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0 Heptachlor. 

0 Metals (antimony, arsenic, beryllium, cadmium, lead, and manganese). 

Of these chemicals, maximum detections of bis(2-ethylhexyl)phthalate, heptachlor, cadmium, and lead 

exceeded primary drinking water standards (i.e., MCLs and the Action Level for lead). Beryllium, which was 

not detected in the unfiltered samples, was selected as a COC because the concentration of this chemical 

in filtered sample 15GW2S exceeded the risk-based COC screening level. 

One site sediment sample, 15SD1, was collected during the Phase II RI. Arsenic and beryllium were retained 

as COCs for this medium. All detections of organic compounds (PAHs, phthalates, and pesticides) were 

below the risk-based COC screening criteria, indicating that exposure to these chemicals is expected to 

result in minimal risks to potential receptors. 

A few organic compounds (benzo(g,h,i)perylene, 2-methylnaphthalene, phenanthrene, and endosulfan 

sulfate) and inorganic essential human nutrients (calcium, magnesium, potassium, and sodium) were 

detected in the site media, but could not be addressed in the quantitative risk assessment because of the 

absence of published toxicity criteria. In addition, USEPA Region I does not advocate a quantitative 

evaluation of exposure to aluminum and iron because the only available toxicity criieria for these chemicals 
* 

are provisional reference doses based on allowable daily intakes rather than adverse effect levels. Exposure 

to these chemicals is discussed in the general uncertainty section of the baseline human health risk 

assessment. 

Because of the limited number of samples collected at the site, exposure concentrations for all media are 

the average (CTE) and maximum (RME) concentrations. A summary of the COCs and exposure 

concentrations for each media is provided in Table 16-12. 

16.6.2 Exposure Assessment 

The number of potential receptors at the Spent Acid Storage and Disposal Area is limited. Since future plans 

for the site include the demolition of Building 409 and 410 and the construction of a warehouse, the potential 

receptors evaluated at the site include construction workers. Future residents were also evaluated. The 

characteristics of both the CTE and RME scenario for these receptors were provided in Section 3.3.3. 

Because the construction worker is involved in ground-intrusive activities, this person assumed to come in 

contact with “all soil” (soil from depths of 0 to 10 feet) via direct dermal contact and incidental ingestion. 
M 
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Construction workers may also be dermally exposed to groundwater. Exposures are expected to occur 

during the entire length of the construction project (assumed to be one year) for 80 days/year under the 

CTE and 120 days/year for the RME. 

Since the site is located in an area which could be potentially developed for residential land use if 

NSB-NLON were to close, a future residential exposure scenario is also evaluated at the direction of the 

USEPA. Future residents could come into direct contact with “all soil” (soil from depths of 0 to 10 feet), in 

addition to groundwater, which is assumed to be used for domestic purposes. Exposures are assumed to 

occur on a daily basis. The rationale for the selected exposure parameters for both construction and 

residential exposure scenarios was described in Section 3.3.3. 

Potential receptors could also be exposed to chemicals in soil via inhalation of fugitive dust and volatile 

emissions. This exposure pathway is evaluated qualitatively by a comparison of maximum soil 

concentrations to USEPA SSLs for the inhalation pathway and summarized in the site-specific COC summary 

screening tables, located in Appendix F.15. Maximum concentrations for all chemicals detected in the soil 

were below the inhalation SSLs, which indicates the relative insignificance of this exposure route and 

eliminates the need for further quantitative evaluation of this exposure pathway. 

In addition, potential receptors could conceivably come in contact with sediment in the drainage areas at 

the site. Exposure to this medium was not evaluated in a quantitative fashion as this exposure is presumed 

to be of lesser magnitude than direct contact with soil. Construction workers and future residents are more 

likely to come in contact with soil at a greater frequency and duration than exposure to sediment. Since 

similar COCs and exposure concentrations are associated with soil and sediment (as seen in Table 16-12), 

exposure to site media is considered to be adequately addressed by the quantitative evaluation of direct 

contact with soil. 

16.6.3 Risk Characterization 

A summary of the quantitative risk assessment for Site 15, the Spent Acid Storage and Disposal Area, is 

provided in this section. Total noncarcinogenic and carcinogenic risks for each exposure route, as well as 

the cumulative risks for each receptor, are outlined in Table 16-l 3 for the RME and CTE scenarios. Sample 

calculations are provided in Appendix F.3. Appendix F.15 contains the chemical-specific risks for the site. 
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16.6.3.1 Noncarcinogenic Risks 

No adverse effects are anticipated for the construction worker under the CTE and RME and the future 

resident under the CTE since the associated cumulative Hazard Indices (HIS) are less than unity. The 

cumulative HI for the RME future resident (3.1) exceeded unity. Elevated noncarcinogenic hazards for this 

receptor are attributed to exposure to manganese in groundwater. The chemical-specific HI for manganese 

exceeded unity for direct ingestion (2.2) under the RME scenario. Calculated risks for incidental ingestion 

of soil, dermal contact with soil, dermal contact with groundwater, and inhalation of volatiles in groundwater 

while showering/bathing are relatively insignificant. 

16.6.3.2 Carcinogenic Risks 

Cumulative incremental cancer risks for the construction worker are 1.5E-6 for the RME and 2.OE-7 for the 

CTE. Although the cumulative incremental cancer risk for the future resident under CTE conditions (1 .OE-5) 

was within the USEPA’s target risk range (1 E-4 to 1 E-6), the carcinogenic risk for this receptor for the RME 

scenario (1.8E-4) exceeded 1 E-4. Direct ingestion of groundwater is the primary exposure route of concern 

for the potential future resident; the associated incremental cancer risk for this exposure route alone exceeds 

1 E-4. Carcinogenic chemicals selected as COCs for groundwater include bis(2-ethylhexyl)phthalate, 

1,4-dichlorobenzene, heptachlor, arsenic, and beryllium. Although risks for these chemicals are similar 

(i.e., within an order of magnitude), the largest contributor to the risks associated with direct ingestion of 

groundwater is beryllium with an incremental cancer risk of 8.OE-5 (see Appendix F.15). 

16.6.3.3 Exposure to Lead 

Lead was identified as a potential COC for groundwater at the Spent Acid Storage and Disposal site. The 

maximum detected concentration of this chemical in a single site groundwater sample (21.2 pg/L in sample 

15GW3S) exceeded the Federal Action Level of 15 pg/L. Exposure to lead was addressed for the RME 

using the USEPA IEUBK Model, as discussed in Section 3.3.3; support documentation for the site-specific 

analysis is provided in Appendix F.15. The RME exposure concentration for groundwater, which is 

presented in Table 16-12, was used, as well as several default parameters (for dust, diet, maternal 

contribution, etc.), to estimate blood lead levels for children in a residential setting. The estimated geometric 

mean blood lead level for exposure to lead in site media is 4.3 pg/dL for the RME. No adverse effects are 

anticipated for a child in a residential setting since this value is less than the established level of “concern”, 

10 pg/dL. 
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16.6.3.4 Uncertainties 

A detailed discussion of uncertainties associated with the various aspects of risk assessment, in general, was 

provided in Section 3.3.5. Site-specific uncertainties for the Spent Acid Storage and Disposal Area risk 

evaluation are presented below. 

Some inorganic chemicals detected in site soil samples may be attributable to naturally occurring 

background levels. Background levels for metals in soil at NSB-NLON, developed by Atlantic Environmental 

Services, Inc., were presented in Table l-2. Reported concentrations of aluminum, iron, and vanadium in 

the site soils were below the established background levels. Detections of several other inorganic chemicals 

(beryllium, chromium, cobalt, copper, selenium, and silver) may also be a result of background as reported 

concentrations of these chemicals were only slightly above the established background levels. Exposure 

to soil is not considered to be significant for the identified potential site receptors. Consequently, the results 

of the baseline human health risk assessment are not impacted by the inclusion of data which may be 

attributed to naturally occurring conditions. 

For the construction worker, calculated risks associated with dermal contact with groundwater are slightly 

overestimated since this receptor was assumed to come in contact with groundwater collected from shallow 

and deep monitoring wells. The ramifications of the employed approach for groundwater are not considered 

to be significant as elevated risks for the construction worker are primarily a result of exposure to 

manganese, which was detected at similar concentrations in all groundwater samples. 

16.7 ECOLOGICAL RISK ASSESSMENT 

The Spent Acid Storage and Disposal Area is currently located in a paved parking area in a very well- 

developed portion of the NSB-NLON. Neither the Spent Acid Storage and Disposal Area nor the area near 

this site represents habitat suitable for supporting a wildlife population. During the Phase II RI, a time-critical 

removal action was completed which included the removal of approximately 318 tons of lead contaminated 

soil from the Spent Acid Storage and Disposal Area. The excavated area was backfilled with clean borrow 

material from an offsite location and was covered with bituminous pavement. Given the current conditions 

at the site, it is unlikely that ecological receptors are at risk as a result of contaminants associated with the 

Spent Acid Storage and Disposal Area. 
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16.8 COMPARISON OF SITE DATA TO CONNECTICUT STANDARDS 

Analytical data for the Spent Acid Storage and Disposal Area were compared to Connecticut drinking water 

standards and remediation standards (CTDEP, January 1996). Tables summarizing the comparison of site 

data to Connecticut standards are provided in Appendix F.15. These tables, which follow the quantitative 

risk assessment spreadsheets in the cited appendix, identify, on a media-specific basis, those chemicals 

detected at maximum concentrations in excess of state criteria. Maximum and average chemical 

concentrations are presented in the summary tables. Although the maximum concentration of a chemical 

may exceed an associated state criteria, the distribution of the chemical in the medium is also important with 

respect to decision making. Therefore, the average chemical concentration was included to provide some 

information on the potential distribution of the chemical. A brief narrative of the findings of the qualitative 

analysis is provided in the remainder of this section. 

Site-specific soil data were compared to Connecticut remediation standards for direct exposure and pollutant 

mobility. Direct exposure criteria for residential exposure were used to conservatively evaluate potential 

exposure to soil at the site. The following chemicals were found at maximum concentrations exceeding the 

state remediation standard for direct exposure under residential land use: 

0 Benzo(a)anthracene 

0 Benzo(a)pyrene 

l Benzo(b)fluoranthene 

To address concerns regarding migration of chemicals from soil to groundwater, site soil data were 

compared to Connecticut remediation standards for pollutant mobility. The groundwater classification for 

the Spent Acid Storage and Disposal Area is GB, which indicates that although the State recognizes that 

groundwater may not meet GA criteria at this time, the goal is to restore groundwater to GA quality. The 

list of chemicals reported at maximum concentrations exceeding the GB pollutant mobility criteria consists 

of: 

0 Benzo(a)anthracene 

0 Benzo(a)pyrene 

l Benzo(b)fluoranthene 

l Cadmium 

l Lead 
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As indicated, TCLP analytical results for cadmium and lead exceeded GB pollutant mobility criteria. A 

qualitative evaluation of the TCLP analytical results for the site soil samples (in relation to state pollutant 

mobility criteria for inorganics) is provided in Table 16-6. 

Analytical groundwater data for the site were compared to Connecticut MCLs and remediation standards 

for groundwater and surface water protection. Sodium was detected at a maximum concentration of 

71 mg/L which exceeded the State Notification Level of 28 mg/L. The following chemicals were detected 

in the unfiltered groundwater samples at maxima exceeding the state MCLs: 

l Bis(2-ethylhexyl)phthalate 

0 Heptachlor 

0 Cadmium 

Exceedances of MCLs were noted for antimony and cadmium only in the filtered groundwater samples. 

Sodium was also detected in filtered groundwater samples at a maximum concentration of 68.9 mg/L, which 

exceeded the State Notification Level of 28 mg/L. 

Maximum groundwater concentrations (unfiltered and/or filtered) for the following chemicals exceeded the 

Connecticut remediation standards for groundwater protection: 

0 Bis(2-ethylhexyl)phthalate 

0 Heptachlor 

l Antimony 

l Cadmium 

0 Lead 

It should be noted that the groundwater protection criteria are applicable for GA or GAA designated 

groundwater and are used to protect existing groundwater regardless of the classification. 

Since groundwater at the Spent Acid Storage and Disposal Area eventually discharges to a surface water 

body (i.e., Thames River), site-specific groundwater data were also compared to Connecticut remediation 

standards for surface water protection. Those chemicals found at maxima exceeding the surface water 

protection criteria are, as follows: 
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0 Phenanthrene 

0 Heptachlor 

0 Lead 

0 Zinc 

Sediment samples were also collected at the site. No state criieria are available to address potential 

exposure to this medium. Site-specific sediment data were compared to Connecticut remediation standards 

for soil (i.e., for direct exposure and pollutant mobility) to provide some qualitative indication of the risks 

associated with sediment from the state’s perspective. No exceedances of the direct exposure or pollutant 

mobility criteria were observed for the sediment samples. 

16.9 SUMMARY AND CONCLUSIONS 

This section presents a summary of major findings of the investigations for the Spent Acid Storage and 

Disposal Area. A summary of the nature and extent of contamination is provided in Section 16.9.1. Section 

16.9.2 summarizes the baseline human health risk assessment for the site and 16.9.3 summarizes the 

ecological risk assessment. Section 16.9.4 summarizes the comparison of site data to state standards and 

Section 16.9.5 provides recommendations regarding additional action or investigatory efforts for the site. 

16.9.1 Nature and Extent of Contamination 

Minimal contamination was detected in environmental matrices sampled at the Spent Acid Storage and 

Disposal Area. Chemicals detected in the soil matrix included volatile organics at concentrations ranging 

no higher than 26 pg/kg (xylenes), various semivolatiles including polynuclear aromatic hydrocarbons in 

up to four samples at concentrations ranging up to 3,705 pg/kg (fluoranthene), pesticides ranging from 

55 pg/kg to 190 pg/kg in one sample, and various metals. All lead concentrations in soil have been 

reduced to levels below 500 mg/kg as the result of the time-critical soil removal activity conducted at the 

site. 

Several chemicals were also detected in site groundwater at low concentrations, including carbon disulfide 

(3 pg/L), bis(2-ethylhexyl)phthalate (5 pg/L in the shallow well and 45 pg/L in the deep well), naphthalene 

(1 pg/L), 1,4dichlorobenzene (1 pg/L), di-n-butylphthalate (at concentrations less than 1 pg/L), 

phenanthrene (0.6 pg/L), and heptachlor (0.5 pg/L). With the exceptions of naphthalene, bis(2- 

ethylhexyl)phthalate, and phenanthrene, none of these chemicals were detected in the soil matrix at the site, 
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so it is considered unlikely that the site is the source of this low level contamination. Furthermore, the 

presence of bis(2-ethylhexyl)phthalate at a higher concentration in the deep well is also considered indicative 

of an upgradient source. 

Concentrations of PAHs detected in the sediment sample ranged from 25 pg/kg to 250 pg/kg. Benzoic 

acid, carbazole, and phthalate esters ranging to 990 pg/kg (dimethylphthalate) were also detected in the 

sediment sample. 

16.9.2 Baseline Human Health Risk Assessment 

Demolition of the buildings in the vicinity of this site is planned for the near future, followed by construction 

of a warehouse. Therefore, the risk assessment focused on construction workers and future potential 

residents as the primary receptor groups. The noncarcinogenic risk for the future resident under the RME 

exceeded the USEPA acceptable limit of one. Noncarcinogenic risks for the other exposure scenarios were 

less than one. Elevated risks for the RME future resident are attributed to manganese in groundwater via 

ingestion. This conclusion is similar to that found at many other sites through NSB-NLON (i.e., manganese 

is a commonly found naturally occurring metal and the primary contributor to site noncarcinogenic risks). 

The RME incremental lifetime cancer risks for the potential future resident exceeded the upper bound (1 E-4) 

of the USEPA’s acceptable target risk range of 1 EB to lE-4. Carcinogenic risks are attributed to 

bis(2-ethylhexyl)phthalate, 1,4-dichlorobenzene, heptachlor, arsenic, and beryllium. 

16.9.3 Ecological Risk Assessment 

As previously stated, this site does not provide a suitable wildlife habitat. Therefore, an ecological risk 

assessment was not performed for this site. 

16.9.4 Comparison of Site Data to State Standards 

Several chemicals were detected in the site media at maxima exceeding the state standards discussed in 

Section 16.8. Of these chemicals, all were selected as COCs in the baseline human health risk assessment 

except for phenanthrene and zinc in groundwater. These chemicals were not retained as COCs since the 

maximum detection of zinc in groundwater was less than the risk-based COC screening criteria for tap water 

ingestion and no dose-response parameters are available to quantitatively assess exposure to phenanthrene. 
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16.9.5 Recommendations 

No further action is recommended for this site based on the following information: 

Approximately 318 tons of lead contaminated soil has been excavated from the site. Soil 

samples collected after the excavation activity confirmed that residual concentrations were below 

500 mg/kg total lead in soil or below 5 mg/L for lead in TCLP extract. Therefore, the source of 

contamination has been removed. 

Low levels of groundwater contamination remain at the site. No organic compounds detected 

at this site were in excess of 45 pg/L. The majority of the organic compounds detected in 

groundwater at the site were sporadically detected and were not detected in ;he soil at the site. 

Incremental lifetime cancer risks for construction workers under both scenarios and the future 

resident under the CTE were either below the lower bound (lE-6) or within the USEPA 

acceptable target risk range (1 E-6 to 1 E-4). The incremental lifetime cancer risk for the RME 

future resident slightly exceeded 1 E-4. The noncarcinogenic risk for the future resident under 

the RME exceeded the USEPA acceptable limit of one, primarily the result of the detection of 

manganese in groundwater, which is a commonly found naturally occurring metal. It is unlikely 

that a future resident would contact groundwater beneath the site due to the availability of public 

water. Eliminating exposure to groundwater beneath the site would therefore lower the risk for 

the future resident to USEPA acceptable levels. It is also required (per OSHA standards for work 

on hazardous waste sites) that health and safety measures (i.e., personal protective equipment 

and monitoring) be instituted to minimize direct soil and groundwater contact during future 

construction. Therefore, following these health and safety measures would lower the risk to the 

construction worker. 

=d 

The Spent Acid Storage and Disposal Area and the nearby area are located in a paved parking 

lot in a welldeveloped portion of NSB-NLON. These features do not provide a suitable habitat 

for a wildlife population. Furthermore, it is unlikely that ecological receptors could come into 

contact with soils at this site because the area is covered with asphalt. 

Although the baseline risk assessments indicated that this site does not pose an unacceptable risk, the 

CTDEP has indicated that site soils may adversely effect groundwater quality and therefore, under state Soil 

Remediation Standard Regulations, action must be taken even where the groundwater is not classified as 
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a drinking water source. The state feels that there is insufficient data at this time to verii that the Spent Acid 

Storage and Disposal Area is not a continuing source of pollution to the groundwater. 

It is anticipated that further characterization will be required to support “No Further Action” at this site. The 

characterization activities may involve additional soil analyses, SPLP tests, and/or modeling. If this testing 

program verifies that the soil at this site does not pose a threat to the groundwater, then the state will concur 

on a No Action Record of Decision. 
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TABLE 16-1 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE I RI 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 

Sample ID 

Sample 
Depth 
(feet 

below 
ground) 

NSB-NLON, GROTON, CONNECTICUT 

Analysis 

Target Compound List (XL) 
Target 

Analyte List 
(TAL)“’ 

TCLP”’ 

Volatiles Semivolatiles Pesticides/ Metals 
PCBs”’ (total) Metals 

1 Polychlorinated biphenyls. 
2 Target Analyte List (TAL) metals and cyanide. 
3 Toxicity Characteristic Leaching Procedure (TCLP) for metals only. 
4 0 - Indicates samples analyzed at a fixed-base laboratory. 
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TABLE 15-2 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - FOCUSED FEASIBILITY STUDY 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 
Sample Depth 

(feet below 
grown 

Volatilrr 

Target Conpound List ITCIJ 

Semivolatilrs Pesticides 

Analysir 

PCB”’ 

TAL 
Mmtal@ 
ITotal 

Engineering” TCLPa 

15TB8 0.5-2.5 a 0 0 0 0 

15TB9 0.5-2.5 0 0 0 0 0 

15TB19” 0.5-2.5 0 0 0 0 0 

1 Polychlorinated biphenyls. 
2 Target Analyte List metals plus boron and cyanide. 
3 Engineering characteristics for soil include grain size distribution, moisture content, specific gravity, organic content, 

cation exchange capacity, pH, and total organic carbon content. 
4 Toxicity Characteristic Leaching Procedure for volatiles, semivolatiles, pesticides, herbicides, and metals. 
5 0 - Indicates samples analyzed at a fixed-base laboratory. 
6 15TB19 is a field duplicate of 15TB9. 
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TABLE 16-3 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

Sample 
Depth 

(feet below 
ground) Volatiles 

Analysis 

Target Compound List (TCL) TAL Metals”’ Engineering”’ 

Semivolatiles Pesticides PCBu’ Total Dissolved 

SOIL 

15MWl S-0607 6-7 . (4) 0 0 l 0 

15MW2S-052.5 0.5-2.5 0 0 0 0 0 

15MW3S-0204 2-4 0 0 0 0 0 

15MW4S-0103 l-3 a 0 a 0 -a 

ROUND 1 - GROUNDWATER 

15GWlS -- a 0 0 0 0 0 

15GWl D -- 0 0 0 0 0 0 0 

15GW2S -- 0 0 0 0 0 0 

15GW3S __ a 0 0 0 0 0 

15GW4S - - 0 a 0 l 0 0 

SEDIMENT 

15SDl o-1 l . 0 0 a 0 0 
Es 0 
M 



TABLE 16-3 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

Sample 
Depth 

(feet below 
ground) Volatiles 

Analysis 

Target Compound List (TCL) TAL Metals”’ Engineering”) 

Semivolatiles Pesticides 1 PCB”’ Total Dissolved 

ROUND 2 - GROUNDWATER 

15GWl S-2 - - 0 0 0 a 0 l 0 

15GWl D-2 _ . 0 l 0 0 0 0 

tit 15GWlD-D-2@) - - 0 0 0 0 0 0 
I 
E 15GW2S-2 - _ 0 0 0 0 0 0 

15GW3S-2 _ _ 0 0 0 0 0 0 

15GW4S-2 -- 0 0 0 a 0 0 

1 TAL metals plus boron. Water samples were also analyzed for hardness. 
2 Engineering characteristics for sediment include grain size distribution, moisture content, specific gravity, organic content, cation exchange 

capacity, pH, and total organic carbon content. Engineering characteristics for waters include biochemical oxygen demand &day), 
chemical oxygen demand, total organic carbon, oil & grease (hydrocarbon fraction), total suspended solids, hardness,, ammonia (as 
nitrogen), and total phosphorus. 

3 Polychlorinated biphenyls. 
4 0 - Indicates samples analyzed at a fixed base laboratory. 
5 15GWl D-D-2 is a field duplicate of 15GWl D-2. 
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TABLE 16-4 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - TIME-CRITICAL REMOVAL ACTION 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID - Sample Depth (feet Analysis 

below ground) Total Lead TCLP Lead”’ 

1 Toxicity Characteristic Leaching Procedure (TCLP) for lead only. 
2 The depths of these samples were not specified by the remedial contractor, however the 

maximum depth of excavation was reported as four feet; therefore, these samples will be 
evaluated as surface soils. 

3 0 - Indicates samples analyzed at a fixed-base laboratory. 
4 16600-DUPC is a field duplicate of 16600-WC. 
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TABLE 16-5 

SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON; GROTON, CONNECTICUT 

SAMPLE NUMBER 

DEPTH (feet) 

LOCATION: 

SAMPLE DATE, 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

VOL.&TILES (UGIKG) 

ETHYLBENZENE 

TOLUENE 
Tnlm* II -n-r-. .-..- 

ISMWIS Cc07 15MW2S.O 5-2 5 15MW3Sml4 15MW4S-0103 15183(68) 15TB4 (0 5-2 5) i5m5 (o-2) 
6-7 05-25 2-4 l-3 4-0 0.5 - 2.5 o-2 
15MWlS 1 SMW2S 15MW3S 15MW4S 15TB3 15TB4 15T85 
o1nof94 01121f94 OlRll94 01118KM 1 oi24i9il 100x93 lOl19l93 
PH2-1 PHZ-1 PH2-1 PHZ-1 PHl FFS FFS 
GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

EXCAVATED 

. 
12 u 12 u 11 u I 12 u 3J 12 u 10 u I 
12 u 3J 1 J 12 u 6U 12 u 10 u 
.- I 

I KlL?lLUKUt I HtNt I 12 u I 2J I 11 u I 12 U 6U 

XYLENES, TOTAL 
- 

I I 12 u I 10 u 

12 u 12 u 11 u 12 u 26 
SEMIVOLATILES (UG/KG) 

12 u 10 u I 

2-METHYLNAPHTHALENE 4OOU 29J 350 u 410 u 370 u 38OU 330 u 

ACENAPHTHENE 400U 54J 350 u 410 u 370 u 380U 330 u 
A.ITll”.-T.*r .^^ . . . . --^ . . --- 

u 330 u BlY I “KnLtNt I 4UUU I 240 J I 350 u I 410 u I 3fU u I 3301 
nC.*..m,. . . ..-. .^ . --. .- .-- 

1 UtNLU(A)AN I HKACtNt I ~~ 4UUU I 330 J I 2!iJ I 410 u I 370 u I 380 u I 350 u I 
BENZO(A)PYRENE AM I, 

WV 
I 
I 

“..^ . 
JLU J 

I 
I 

_^ 
i!bJ 

I 
1 

--- II 410 il I 
I 

-.-e-i 11 JIU ” 380 u 330 UJ 
BENZO(B)FLUORANTHENE I- .a 

WU I 
_^^ . 
.XXJJ I 

-- 
62 J I 

II 410 b I 
I..,. ., 
JIU U 380 U 170 J 

BENZO(G,H,I)PERYCENE I 
*^^ . . 

4WU I 
-.- 
210 J I 19 J 1 410 

. 
b I 

a-^ . . 
JiU u I 

--- -3w.l 1 J 330 UJ 

BENZO(K)FLUORANTHENE I 
.-_ 

4UOU I 260 J I 350 u I, 410 IJ 1 310 u I 38OU 330 UJ 
Ot)rt7T\In rr.4r-a In * -^ . .--- ~~ ~~ ,I an- I. i 
OCI”L”IL nL,,u I 4UJ I J,! J I 1700 u I ZOOOU I lW.NU 
n,l.,L, e-7-l 1.41 ,.P-Y.,, .I. .-a a.. .-- .̂  ̂ . . -̂- ^_  ̂ . . 

I 
DIa(L-tIrlTLrltAlL)rHI tlAlAlt I 4WU I 3YcJ u 

I 350 u I 410 IJ I 310 u 2ooJ 330 u 
CARBAZOLE 400U 70 .’ arm . . ..- -net II I 330 u 

I 4UUU I Yl J I 350 u I 410 IJ I I 3all 1 
.-- --- 

J I JXJ U I 410 LJ I 
^-- . . I 

PHENANTHRENE I 
I 

1,.^ II 
WU 

I 
I 

.^^_ 
1VGU 

I 
I 18 J I 410 IJ I 

I 
m-.,. .a 
JIU U 380 U I 330 u 

PYRENE 400U 680 36J 410 u 76 J 
I 

PESTICIDES~PCBS (UGIKG) 
I 

^“.. . 
LJU J I 170 J 

4.4’-DOD 
4 d’m- - .,. -- 

! 4OU I 39 u I 35 u I 41 u I 20 UR 4 UJ I 65 J 
.- e.,. a. ..- . . _. -wl IIt3 i I 

It I 4OU I JY U ~~~~ I 33 U I 41 u I L” “K I 4 UJ I 33 J I 
4,4’-DOT I 40U I I -9. . . JY U 1 I -- . . J:, u I I 41 u I I ?n ,,n L” UK I I A 9 UJ “I I 140 I 

c lo 
4 ‘r hi c, 
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TABLE 16-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER. 15MWlS 0607 15MW2S 0 5-2 5 15MW3ScQo4 15MW4S.0103 
DEPTH (feet): 6-7 05-25 2-4 l-3 
LOCATION: 15MWlS 15MW2S 15Mw3s lSMW4S 
SAMPLE DATE: OlROl94 OlRlf94 OlRl194 Olllw34 
INVESTIGATION: PH2-1 PH2-1 PH2-1 PH2-1 
SAMPLE TYPE: GRAB GRAB GRAB GRAB 
STATUS. 

PESTlClDESlPCBr (UGIKG) 

AROCLOR-1254 I 4oou 1 ’ 390u I 350 u I 410 u 

AROCLOR-1260 . 400U I 390 u 350 u 410 u 
INORGANICS lMG/KGl 

l5TB3(48) 

4-B 

15TB3 

1 omi9o 
PHI 

GRAB 

I 200 UR 

200 UR 

15TB4 (0 5-2 5) 15TB5 (O-2) 

0.5 - 2.5 o-2 

15TB4 15TB5 

1 ol20193 loll 9l93 
FFS FFS 
GRAB GRAB 

EXCAVATED 

I 38 UJ I 63 J 

38 UJ 120 



TABLE 16-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON; GROTON, CONNECTICUT 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

CATION EX. CAPACITY (meq/l@g) 12 

PI-4 8J 

SPECIFIC GRAVITY (gkm3) 2 

TOTAL ORGANIC CARBON (MGIKG) 10000 1 

c 
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TABLE 16-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON; GROTON, CONNECTICUT 

SAMPLE NUMBER: 15166(0 2) lsrer(o-2) 15ra(o525) 15TB9(0 5-2 5) 

DEPTH (feed): o-2 o-2 OS-25 0.5 - 2.5 
LOCATION: 15TB6 15TB7 15TB8 15TB9 

SAMPLE DATE. lORlt93 10121193 lOil9193 1 omi93 
INVESTIGATION: FFS FFS FFS FFS 
SAMPLE TYPE: GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED 

VOLATILES (UO/KO) 

ETHYLBENZENE 12 u 12 u 11 u 12 u 

TOLUENE 12 u 12 u 11 u 12 u 

TRICHLOROETHENE 12 u 12 u 11 u 12 u 

XYLENES, TOTAL 12 u 12 u 11 u 12 u SEMIVOLATILES lUG/KGI 

151819 (0 5-2 5) 

0.5 - 2.5 

lSTB9 

1 o/20/93 
FFS 

GRAB 

13 u 

13 u 

13 u 

13 u 

166WBC 

166O@BC 

01111/95 
IRA 

COMPOSITE 

166WEC 

16600.EC 

OlHll95 

IRA 

COMPOSITE 

4 

P-METHYLNAPHTHALENE 

ACENAPHTHENE 
ANTHRACENE 

REN7OiAIANTHRACFNF 

RFM?tXAlPYRFMF --..- - \..,. . ,,-..- 
BENZO(f3)FLUORANTHENE 
BENtOfG H IlPERYLENE 1 1600 LJ I 760 u I 390 u I Roi I ~~~ ~~ ~ !i4n I- --- 

1 1600 u I 760 U I 390 u I 390 u 430 u 

1600 u 760 u 390 u 260J 330 J 
I 1600 u 1 760 u I 1 390 u I ~~~ 1 97n 1 I 7M .- 

I 
I 

1600u I 
I 

760 u I 
I 

390 u --_ - I 
I 

3xX-l 
---- 

I 
1 

1-u-m I 
,--- I 

I 

1 1 

I 1fxM u .--- - I I 7Ftl-l II .-- - I I 7Q-l II --- - I I IiiNl I VW” I oml WV” I I 
I 1600 u I 760 u I 390 u 2200 12OOJ I I 

--..-- - -...--..- 1 I 
--- 

1 - .- 1 I 

BENZO(K)FLUORANTHENE ! 16cou ! 760 u ! 390 u ! 490 J I 570 J I I I 
BIS(2-ETHYLHEXYL)PHTHAlATE 1600 u 760 u 390 u 390 u 43OU 

CARBAZOLE 1600 u 760 u 390 u 640 380 J 

CHRYSENE ltxo u 760 U 390 u 1800 1200 

DlBENZO(A,H)ANTHRACENE 16oou 760 u 390 u 390 u 430 u 

DIBENZOFURAN 1600 u 760 U 390 u 250 J 270 J 

FLUORANTHENE 16ocl u 760 u 390 u 3705 2400 

FLUORENE 1600 u 760 u 390 u 450 480 

INDENOI1.2.3-CDlPYRENE 1600 u 760 u 390 u 830 520 

NAPHTHALENE I 1600 u I 760 u I 390 u I 390 u I 430 u I I I 

PHENANTHRENE PYRENE 
PESTlClDESlPCBs (UWKG) 

4,4’-DDO 

4,4’-DDE 

4.4’.DDT 

AROCLOR-1254 

I 16oou I 760 u I 390 u I 3200 I 2700 I 16oou 760 u 390 u 3300 2200 I 

98 J 190 J 4 UJ 4 UJ 4 UJ 

2QJ 55 J 4R 4 UJ 4 UJ 

240 J 130 J 4 UJ 4 UJ 4 UJ 

39 UJ 38 UJ 39 R 38 UJ 42 UJ 



TABLE 185 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON; GROTON, CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 
SAMPLE TYPE: 
STATUS: 

15lffi(O-2) 115187 (O-2) 

o-2 o-2 
15TB6 15TB7 
lORll93 lonll93 
FFS FFS 
GRAB GRAB 
EXCAVATED 

1 

PESTlClDESlPCBs (UG/KG) 

15TB8(0525) 

0 5 - 2.5 

lSTB8 

10119t93 
FFS 
GRAB 

15TB9(0525) 

OS-25 

15TB9 

1 oRol93 
FFS 
GRAB 

15TBl9 (0 52 5) 

0.5 - 2.5 

15TB9 

lOQOi93 
FFS 
GRAB 

I 

1~BC 166WEC 

AROCLOR-1260 - I 39 UJ I 38 UJ I 39 UJ 38 UJ 42 UJ 
INORGANICS (MGIKG) 

I I I I I 

-.- -.- -.- 
I 

POTASSIUM 667 1110 440 374 387 

SELENIUM 0.48 u 0.27 U 0.38 u 0.3 u 0.48 u 

SILVER 0.38 UJ 0.22 UJ 0.31 UJ 0.25 UJ 0.38 UJ 4 
I I 59.0 I 430 u I 51.0 u I 460 I 540 I I I SODIUM 

THALLIUM 0.44 u ! 0.28 u ! 0.38 lJ, ! 0.28 U I 0.44 u I ! I 
VANADIUM I 12.0 I 11.0 I 21.0 I 18.0 I 20.0 I 1 

ZINC 41.0 J 180 J 52.0 J 69.0 J 113 J I 



TABLE 16-5 
SUMMARY OF POSITIVE SOIL ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON; GROTON, CONNECTICUT 
SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

16600NC 166oo~SC 

16600-NC 16600.SC 

Ollllr95 01111/95 
IRA IRA 

COMPOSITE COMPOSITE 

tmwc 

166mwc 

OlHlt95 
IRA 

COMPOSITE 

l&X0DUPC 

166WWC 

Olil it95 II II II 
IRA 

COMPOSITE 

INORGANICS (MO/KG) 

LEAD . . I 8.13 I 432 I 228 I 21.8 I I I I 



TABLE 16-6 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON, GROTON, CONNltCTICUT 
SAMPLE NUMBER: 15SSl 15TBl(O-4) 15TB1(4-8) 15TB2(0-4) 15TB2(68) 

INVESTIGATION: PHl PHl PHl PHI PHl 
SAMPLE DATE: 11130/90 10118/90 1 O/l 8190 10123/90 10123l90 
LOCATION: 15SSl 15TBl 15TBl 15TB2 15TB2 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB 
STATUS: EXCAVATED EXCAVATED EXCAVATED 

? 
0 

iii 

15TB3(0-4) 

PHl 

1 O/24/90 
15TB3 

GRAB 

EXCAVATED 

15TB3(4-5) 

PHl 

1 o/24/90 

15TB3 

GRAB 

l Federal Toxicity Characterlstlc Regulatory Level (69 FR 46049)IConnectlcut Remedlatlon Standard Pollutant Mobllii Criteria for GB waters. 
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TABLE 16-6 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS 

F - SPENT ACID STORAGE AND DISPOSAL AREA: NSB-NLON. GROTON. CONNltCTICUT 
SAMPLE NUMBER: 15TB4 (0 52 5) 15TB5 (O-2) 15TB6 (C-2) 

INVESTIGATION: FFS FFS FFS 

SAMPLE DATE: 1 olzoi93 10119Kl3 lOl21l93 

LOCATION: 15TB4 15TB5 15TB6 

SAMPLE TYPE: ’ GRAB GRAB GRAB 

I16600-Bc 1 16600-EC I16600-NC Il6600-SC 

IRA 

01111195 
166KkBC 

COMPOSITE 

STATUS: EXCAVATED EXCAVATED 
c I. 

IRA IRA IRA 
0111 l/95 0111 l/95 01111l95 
16600-EC 166MbNC 16600-SC 

COMPOSITE COMPOSITE COMPOSITE 

l Federal Toxk~Characterlstk Regulatory Level (69 FR 49949)lConnectkut Remdlation Standard Pollutant Mobilii Criteria for GB waters. 



TABLE 16-6 
SUMMARY OF POSITIVE TOXICITY CHARACTERISTIC LEACHING PROCEDURE ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON, GROTON, CONNkTICUT 
SAMPLE NUMBER: 166mwc K&40-DUPC 

INVESTIGATION: IRA IRA 
SAMPLE DATE: 01/l l/95 0111 l/95 
LOCATION: iSBoo-WC 16600-WC 
SAMPLE TYPE: COMF’OSITE COMF’OSITE 
STATUS: 

TCLP METALS (MGIL) 

LEAD (5.0/0.15) 

Tl- I 

1.45 I 0.0439 I I I I I 

l Federal Toxkii Characteristic Regulatory Level (59 FR 46MD)IConnecticut Remediiion Standard Pollutant Mobility Criteria for GB waters. 

c I 



TABLE 16-7 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

Analyte 

VOLATILE ORGANICS (uglkg) 
[Ethvlbenzene ‘. 

Surface Soils (~4 Feet) (1) Subsurface Soils (~4 Feet) (2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

I o/7 I I ND I l/2 I 3 I 15TB3 I , 
Toluene 217 l-3 15MW2S 012 ND 
Trichloroethene l/7 2 15MW2S o/2 ND 
Xylenes, total o/7 ND 112 26 15TB3 
SEMIVOLATILE ORGANICS (uglkg) 
2-Methylnaphthalene I 117 I 29 1 15MW2S 1 o/2 I I ND 
Acenaohthene 217 54-330 I 15TB9 I o/2 ND 
Anthracene 217 240-970 15TB9 012 ND 
Benzo(a)anthracene 317 252200 15TB9 012 ND 
Benzo(a)pyrene 317 26-l 600 15TB9 o/2 ND 
Benzo(b)fluoranthene 317 62-2200 15TB9 o/2 ND 
Benzo(a.h.i)oervlene 317 19-800 15TB9 o/2 ND 
Benzo(k)fluoranthene 217 280-570 15TB9 012 ND 
Benzoic acid l/3 32 15MW2S l/2 40 15MWlS 
Bis(2-ethylhexyl)phthalate l/7 200 15TB4 012 ND 
Carbazole 217 70-640 15TB9 011 ND 

[Chrvsene 
1 1 1 

I 317 I 33-l 800 I 15TB9 I o/2 I I ND I 

Phenanthrene 
Pyrene 

317 18-3200 15TB9 o/2 ND 
417 36-3300 15TB9 l/2 76 15TB3 



TABLE 16-7 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

Analyte 

PESTlClDESlPCBs (uglkg) 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
INORGANICS (mglkg) 

Surface Soils (<4 Feet) (1) Subsurface Soils (>4 Feet) (2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

l/7 190 15TB7 O/l ND 
116 55 15TB7 O/l ND 
l/7 130 15TB7 O/l ND 



,, 
) ‘)I 

TABLE 16-7 
SUMMARY OF SOIL ANALYTICAL RESULTS 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

Analyte 

Thallium 
Vanadium 
Zinc 
TCLP (mg/L) 
Barium (lOO.O/lO) (4) 
Cadmium (1.010.05) 
Chromium (5.0/0.5) 
Lead (50/O. 15) 
Silver (5.010.36) 
MISCELLANEOUS PARAMETERS 
Ash (%) 
Cation exchange capacity (meq/lOO g) l/l 12 15TB4 NA 

?H l/l 8 15TB4 NA 
Specific gravity (g/cm3) Ill 2 15TB4 NA 
Total organic carbon (mg/kg) l/l 10000 15TB4 NA 

Surface Soils (~4 Feet) (1) Subsurface Soils (~4 Feet) (2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

l/7 0.32 15MW3S 012 ND 
717 1 l-28.7 15MW3S 212 23.7-30.2 15TB3 
717 18-113 15TB9 212 31.4-I 87 15TB3 

l/l 0.285 15TB4 3/3 0.18-0.37 15TB3 
l/l 0.002 15TB4 l/3 0.022 15TB3 
O/l ND 213 0.066-0.067 15TBl 
616 0.018-3.32 16600-BC 213 0.46-2.3 15TBl 
011 ND 313 0.0096-0.012 15TB3 

l/l 80 15TB4 NA (5) 

Includes samples 15MW2S 15MW3S 15MW4S, 15TB4,15TB7,15TB8, 15TB9, 15TBl9 (15TBl9 is a field 
duplicate of 15TB9), 16600-BC, 16600-EC, 16600-NC, 16600-SC, 16600-WC, and 16600-DUPC (16600-DUPC 
is a field duplicate of ISSOO-WC). Maximum concentrations are used for evaluation of field duplicates and are 
counted as one sample. Excavated samples are not included in the summary. 
Includes samples 15MWlS, 15TBl,l5TB2, and 15TB3. 
ND - Not Detected. 
Federal Toxicity Characteristic regulatory level (58 FR 46049)/Connecticut Clean-Up Standard Pollutant 
Mobility Criterion for GB Waters. 
NA - Not Analyzed. 



0 SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
6 SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON, GROTON, CONNECTICUT 

? SAMPLE NUMBER: l!XWlD 15GWlD 15GWlD-2 l%WlD-D-2 15GWlD-2 KGWIDD-2 l!sWlS 

6 INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-2 PH2-2 PH2-2 PHP-1 

SAMPLE DATE: 02QOf94 02QOB4 otm394 06cm94 05/26/w ilemt94 02/20/94 
LOCATION: 15MWlD 15MWlD 15MWlD 15MWlD 15MWlD 15MWlD 15Mw1s 
SCREEN DEPTH: D=+P DeeP Deep Deep Deep D*P Shallow 

FILTERING: UnRllered Filtered Unfiltered Unhltered Filtered Filtered Unfiltered 

VOIATILES (UG/L) 

CARBON DISULFIDE I 3J I I 10 u I 10 u I I I 10 u I 

TABLE 16-8 

PESTlCIDESIPCBs (UGA) 

HEPTACHLOR 
INORGANICS fUGAl 
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TABLE 16-8 ) 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; 

.~I 

NSB-NLON, GROTON, CONNECTICUT 
15GWlD WWID-2 15GWlD-D-2 

PH2-1 PH2-2 PH2-2 

02QOl94 oMm94 06/26/94 
15MWlD 15MWlD 15MVVlD 

D-P O=P Deep 
Filtered Unfiiered Unfitted 

l!fGWlD-2 

PH2-2 

15MWlD 

Deep 
Filtered 

l!%%lDD-2 

PHZ-2 

05mts4 

15MWlD 

D=P 
Filtered 

mwis 

PH2-1 

02l20/94 

15MwlS 

Shallow 
Unmred 

1 I I 
INDRGANICS (UGIL) 

ZINC I 4.3 I 2.0 u I 4.7 I 3.4 J I 3.4 I 3.4 I 2.9 J 1 
TOTAL PETROLEUM HYDROCARBONS (UGIL) 

OIL & GREASE 1 
MISCELLANEOUS PARAMETERS (h&L) 

500 I I I I I I I 
HARDNESS as CaC03 I 116 I I 104 I 104 I I I 66 
TOTAL SUSPENDED SOLIDS 5 I 



TABLE 16-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON, GROTON, CONNECTICUT 

5 
SAMPLE NUMBER: l!%WlS 15GwlS-2 15GwlS.2 15Gw2s 

G 
INVESTIGATION: PH2-1 PH2-2 PH2-2 PH2-1 

s SAMPLE DATE: 02QOl94 05l27lQ4 w27i94 03lO6l94 
LOCATION: 15MWlS 15MWlS 15MWl S 15MW2S 
SCREEN DEPTH: Shallow Shallow Shallow Shallow 

FILTERING: Filtered Unfiltered Filtered Unfiltered 

15Gw2s 

PH2-1 

03l06194 

15MW2S 

Shallow 
Filtered 

l!m2S-2 

PH2-2 

o6l26l94 
.15MW2S 

Shallow 

Unfiltered 

15Gw2s2 

PHZ-2 

06l26l94 
15MW2s 

Shallow 

Filtered 
I I 1 I I 

VOLATILES (UGR) 

CARBON DISULFIDE I I 10 u I I 10 u I I 10 u I 
SEMIVOLATILES (UGtL) 
1 ,QDICHLOROBENZENE 10 u 10 u 1J 

BlS(2-ETHYLHEXYL)PHTHAlATE 10 u 5J 10 u 

DI-N-BUTYL PHTHALATE 0.5 J 10 u 10 u 

NAPHTHALENE 10 u 10 u 10 u 

PHENANTHRENE 10 u 10 u 10 u , 
PESTlClDESlPCBs (UG/L) 
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TABLE 16-8 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 

5 PENT ACID STORAGE AND DISPOSAL AREA: NSB-NLON. GROTON. CONNECTICUT 

?r 
0 

I 

SAMPLE NUMBER: 
INVESTIGATION: 

SAMPLE DATE: 

LOCATION: 
SCREEN DEPTH: 

FILTERING: 

INf?Rf2ANICX II INI I 

l!%wlS 

PH2-1 

02/M/94 

1SMwlS 

Shallow 

Filtered 

l!xwlS-2 

PH2-2 

cm27lQ4 
1 SMWl s 

Shallow 

Unfiltered 

15Gwis-2 

PH2-2 

06127194 

15MwlS 
Shallow 

Filtered 

15GW2S 

PH2-1 

03/06/94 

15Mw2s 
Shallow 

Unfiltered 

15Gw2$ 15Gw2S-2 

PH2-1 PH2-2 
03m6t94 06l26m 
15Mw2s 15Mw2s 
Shallow Shallow 
Filtered Unfiltered 

15Gw2s-2 

PH2-2 

06mB4 

15MW2S 
Shallow 

Filtered 

. ..w..-w.I..“” “-m 

ZINC I 4.2 U 
TOTAL PETROLEUM HYDROCARBOiS 

I 5.3 I 6.5 I 423 I 422 I 453 I 450 
(UGR) 

I 
OIL 8 GREASE I I 500U I I I I 
MISCELLANEOUS PARAMETERS lMG/Ll 

I I 
. , 

CHEMICAL OXYGEN DEMAND 11 

HARDNESS as CaC03 72 46 36 

TOTAL SUSPENDED SOLIDS 17 

G 
b 



TABLE 16-8 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
SPENT ACID STORAGE ANO DISPOSAL AREA; NSB-NLON, GROTON, CONNECTICUT 

x SAMPLE NUMBER: 15Gwx 15Gw3s 15Gwx-2 15Gw3s2 

8 
INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-2 

0” 
SAMPLE DATE: 02/20l94 oz20/94 06l26194 06126194 
LOCATION: 15MW3s 15MW3s 15MW3S 1 SMW3S 
SCREEN DEPTH: Shallow Shallow Shallow Shallow 
FILTERING: Unfiltered Filtered Unfiltered Filtered 

VOLATILES (UGIL) 

G 
k 

lsGW4.s 

PH2-1 

02l20/94 

15MW4s 

Shallow 
Unfiltered 

15Gw4.s 15Gw4-s2 

PH2-1 PH2-2 

o22ol94 06l26194 

15MW4S 15MW4S 

Shallow Shallow 

Filtered Unfiltered 

[ CARBON Dl&JLFlbE I IO u I I 10 u I I 10 u I I 10 u I 
SEMIVOLATILES MO/Lb 
1 +DICHLOROBENZENE : 10 u IO u 10 u 10 u 

BlS(2-ETHYLHEXYlm)PHTHALATE ’ 10 u 10 u 2J 10 u 

Dl-N-BUTYL PHTHAIATE 10 u 0.5 J IO u 0.5 J 

NAPHTHALENE 1 J 10 u 10 u 10 u 

PHENANTHRENE 0.6 J 0.5 J IO u 10 u 
PESTlClDESlPCBs (UGA) 

I 054 J 
_----- 

I I 005 u I I 0.05 u I I 0.05 u -. 1 
INORGANICS fUGRI 

ALUMINUM 4210 140 u 1870 32.4 114 14.6 U 42.0 U 

ANTIMONY 150 u 150 u 30 u 14.3 15.0 u 15.0 u 3.0 u 

ARSENIC 43 u 20 UJ 1.5 J 2.0 u 2.0 u 2.0 UJ 1.0 UJ 

BARIUM 125 661 86.1 76.3 34.2 29.0 40.7 

BERYLLIUM 10 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

BORON 50.2 502 73.2 J 62.3 50.0 u 50.0 u 50.0 u 

CADMIUM 2.0 u 2.0 u 1.9 J 2.0 u 2.0 u 2.0 u 2.0 

CALCIUM 31900 31100 20300 28500 27600 208oo 

CHROMIUM 5.9 J 3.0 u 3.4 3.1 3.0 UJ 3.0 u 1.0 u 

COBALT 8.3 8.9 4.1 3.8 4.0 u 4.0 u 1.0 u 

COPPER 10.1 3.1 J 9.2 4.1 6.8 6.4 1.3 u 

IRON 7110 2720 3120 736 101 50.0 u 16.0 U 

SELENIUM 1.0 UJ 1.0 UJ 2.0 u 2.0 u 1.0 UJ 1.0 UJ 2.0 UJ 

SILVER 2.0 UJ 2.0 UJ 1.0 u 2.0 u 2.0 UJ 2.0 UJ 1.0 u 

SODIUM 35100 31300 
VANADIUM 9.3 J 5.0 u 3.5 3.0 u 5.0 u 5.0 u 1.0 u 
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TABLE 16-8 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON, GROTON, CONNECTICUT 

5 SAMPLE NUMBER: 15GW3S 15Gw3s 15Gw3S-2 15Gws2 

8 
INVESTIGATION: PH2-1 PH2-1 PH2-2 PH2-2 

G 
SAMPLE DATE: 02Qo194 02/20/94 06/26l94 06126194 
LOCATION: 15Mw3s 15MW3s 15MW3S 15MW3s 
SCREEN DEPTH: Shallow Shallow Shallow Shallow 

FILTERING: Unfiltered Filtered Unfiltered Filtered 

INDRGANICS (UGIL) 

ZINC I 20.3 I 6.4 U I 20.5 I 11.0 

MISCELLANEOUS PARAMETERS (MGR) 

HARDNESS as CaC03 I 112 I I 84 I 

lZGW4S 15Gw4s l!iGwS-2 

PH2-1 PH2-1 PH2-2 
02l2o/94 02l2ot94 06l26l94 
15MW4s 15MW4S 15MW4s 
Shallow Shallow Shallow 
Unfiltered Filtered Unfiltered 

I 32.8 I 6.2 U I 32.3 I 

I 84 I I 60 I 



TABLE 168 / 

SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS 
m SPENT ACID STORAGE AND DISPOSAL AREP \: I NSB-NLON. GROTON. CONNECTICUT 

SAMPLE NUMBER: 
INVESTIGATION: 
SAMPLE DATE: 
LOCATION: 

SCREEN DEPTH: 

FILTERING: 

/I II II I I /I II 

l%W&-2 

PH2-2 

15Mw4s 

Shallow 

Filtered 

SILVER 2.0 u 

SODIUM 256oo 

VANADIUM 3.0 u 

ZINC 26.4 



TABLE 16-9 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 

x 
SITE 15 - SPENT ACID STORAGE AND DIDPOSAL AREA 
NSB-NLON, GROTON, CONNECTICUT 

E 1. PAGE 1 OF 2 
0 

Shallow Wells (1) Deep Wells (2) 
Unfiltered Filtered Unfiltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maxlmum of Range Maxlmum of Range Maximum of Range Maximum 
Detection Detection Detection Detection Detection Detectlon Detection Detection 

VOLATILE ORGANICS @g/L) 

Carbon disulfide 1 o/4 :I - 1 ND (3) 1 - I 1 NA (4) 1 111 1 3 1 15GWlD 1 - I 1 NA 
SEMIVOLATILE ORGANICS (uglL) ’ 

Bis(2ethylhexyl)phthalate 314 0.6-S 15GW2S - NA l/l 45 15GWlD - NA 

Naphthalene 114 1 15GW3S - NA OH ND NA 

Phenanthrene 114 06 15GW3S - NA 011 ND NA 
PESTICIDESIPCBs(uglL) 

Heptachlor 1 114 1 0.54 I15GW3SI - I 1 NA 1 OH 1 1 ND 1 NA 

INORGANICS (ug/L) 

Aluminum 414 1144210 15GW3S 114 2160 15GW2S l/l 912 15GWl D O/l ND 

Barium 414 34 2-125 15GW3S 414 29-86.1 15GW3S l/l 45.8 15GWl D 111 35.2 15GWl D 

Boron 114 50 2 15GW3S l/4 50.2 15GW3S 011 ND 011 ND 

Cadmium l/4 4.9 15GW2S 114 4.4 15GW2S 011 ND O/l ND 

Calcium 414 12600-31900 15GW3S 414 12700-31100 15GW3S l/l 28100 15GWl D 111 28100 15GWl D 



i 

TABLE 16-9 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 15 - SPENT ACID STORAGE AND DIDPOSAL AREA 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Shallow Wells (1) Deep Wells (2) 

Unfiltered Filtered Unfiltered Filtered 
Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maxlmum of Range Maximum of Range Maxlmum of Range Maxlmum 
Detection Detection Detection Detection Detection Detection Detection Detection 

MISCELLANEOUS PARAMETERS 

Oil & grease @g/L) - . . NA NA l/l 500 15GWlD - NA 
Hardness as CaC03 414 ’ 46-112 15GW3S - NA 111 116 15GWlD - NA 

Total suspended solids 

OWL) NA NA 111 5 15GWlD - NA 

1 Includes samples ISGWIS, 15GW2S, 15GW3S, and 15GW4S. 

2 Includes sample 15GWl D. 

3 ND - Not Detected. 

4 NA - Not Analyzed. 

c I 



TABLE 16-10 
SUMMARY OF ROUND 2/PHASE II GROUNDWATER ANALYTICAL RESULTS 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 

g NSB-NLON, GROTON, CONNECTICUT 

! 
PAGE 1 OF 1 

0 Shallow Wells (1) Deep Wells (2) 
Unfiltered Filtered Unfiltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 
of Range Maxlmum of Range Maximum of Range Maximum of Range Maximum 

Detection Detection Detection Detection Detection Dectectlon Detection Detection 
SEMIVOLATILE ORGANICS (uglL) 

1 ,CDichlorobenzene t/4 I 15GWZS - NA (3) O/l ND (4) - NA 
Di-n-butyl phthalate 314 - 0.5 15GWlS - NA 111 0.75 15GWlD - NA 
Phenanthrene l/4 0.5 15GW3S - NA 011 - ND NA 
INORGANICS (ugll) 

Silver o/4 

Sodium 414 2660034200 

Vanadium 214 l-3.5 

Zinc 414 5.3-453 

MISCELLANEOUS PARAMETERS (ma/L) 

ND 014 ND ill 1.2 15GWl D 011 ND 
15GWlS 414 25600-35100 15GW3S 111 70650 15GWl D l/l 67900 15GWl D 
15GW3S 014 ND l/l 2.05 15GWlD OH ND 

15GW2S 414 6.5450 15GW2S 111 4.05 ISGWID l/l 3.4 15GWl D 

Chemical oxygen demand 111 - 11 15GWlS - 

? 1 Includes samples 15GWl S-2, 15GW2S-2, 15GW3S-2, and 15GW4S2. SE 

0 2 Includes samples 15GWl D2 and 15GWl D-D-2 (field duplicate of 15GWl D-2). Duplicate sample results are averaged and counted as one sample. 
AC 

5 3 NA - Not Analyzed. 8= 
-J-r 

4 ND - Not Detected. 



TABLE 16-11 

SUMMARY OF POSITNE SEDIMENT ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: lxml 
LOCATION: 15SDl 
SAMPLE DATE: 03m9!94 
INVESTIGATION: PHZ-1 
SAMPLE TYPE: GRAB 

SEMIVOLATILES (UWKG) 

ANTHRACENE 25J 

BENZO(A)ANTHRACENE ., 100 J 

BENZO(A)PYRENE 75 J 

BENZO(B)FLUORANTHENE 100 J 

BENZO(G.H.I)PERYLENE 71 J 

BENZO(K )FiUORANTHENE 
I 

I 

I 
BOJ I I I I 

I 

I I I ^^^ . 1 

‘N”FN”“,2,3CD)PYRENE 

‘HRENE 

PYRENE 
PESTICIDESIPCBs (W/KG) 

4,C-DDT 

ENDOSULFAN SULFATE 

HEPTACHLOR 
INORGANICS (MG/KG) 

76 J 

210 J 

200J 

6J 

10 J 

2.5 J 

ALUMINUM . - 2160 

ARSENIC 1.2 J 

BARIUM 24.2 

BERYLLIUM 0.26 
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TABLE 16-l 1 

SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
SPENT ACID STORAGE AND DISPOSAL AREA; NSB-NLON, GROTON, CONNECTICUT 

SAMPLE NUMBER: 

LOCATION: 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

ESDI 

i5SDl 
03m194 

PH2-1 

GRAB II 
INORGANlCS (MWKG) 

NICKEL 5.0 

POTASSIUM 731 

SODIUM 217 

VANADIUM 5.3 

ZINC 22.6 

MISCELLANEOUS PARAMETERS (MO/KG) 

1 TOTAL ORGANIC CARBON I 6690 I I I I I I I 
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TABLE 16-12 

CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 

NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern 

1 Average and maximum for CTE and RME, respectively. For groundwater, maximum is 
defined as the highest average concentration in a single well, and average is defined as 
the overall average concentration of all well-specific averages. 

2 COCs not presented for surface soil as all identified potential receptors are exposed to 
“all soil”. Similar COCs are assumed for surface soil. 

3 NA - Not applicable. Chemical is not a chemical of concern for this medium. 
4 Maximum. Average exceeds maximum. 
5 Dissolved fraction. Chemical not detected in unfiltered samples. 

D-01-95-10 16-50 CT0 129 
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TABLE 16-13 

ESTIMATED RISKS”’ 
SITE 15 - SPENT ACID STORAGE AND DISPOSAL AREA 

NSB-NLON, GROTON, CONNECTICUT 

Exposure Route 

Hazard Index Incremental Cancer Risk 

Construction Worker Future Resident Construction Worker Future Resident 

RME”’ 1 CTE”’ 1 RME 

Incidental Ingestion of Soil I 1.2E-1 I l.lE-2 I 8.5E-2 

Dermal Contact with Soilf4) I 3.OE-2 I 3.8E-4 4.9E-2 

Dermal Contact with Groundwater 4.7E-1 1 .l E-l 3.5E-1 

Ingestion of Groundwater NA@’ NA 3.1EtO 

Inhalation of Volatiles in 
Groundwater 

j NA / NA / 3.4E-2 

Cumulative Risk: 6.2E-1 1.2E-1 3.6E+O 

1 Chemical-specific risks presented in Appendix F.15. 
2 RME - Reasonable Maximum Exposure. 
3 CTE - Central Tendency Exposure. 
4 Quantitative evaluation performed only for cadmium, dioxins, and PCBs (if detected). 
5 No carcinogenic chemicals selected as COCs for this medium. 
6 NA - Not applicable: exposure route not evaluated for this receptor. 
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NOTES: 

1. UNDERGROUND UTILRY LOCATIONS ARE APPROXIMATE. 
2. BASE MAP AND LJTIUTY INFORMATION FROM MAPS OF NSB-NLON 

AND PHASE II RI WORK PLAN. 
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I I FUEL 
FARM 

409 

LEGEND 

- I (I--- MSTING CONTOUR 
1 BUILDING No. 

-- - WATERCOURSE 

--sru+ STORM SEWER AND 
CATCH BASIN 

m MPOSED BEDROCK 

FIGURE 16- 1 
GENERAL SITE ARRANGEMENT 

SPENT ACID STORAGE 
AND DISPOSAL AREA 

D-01-95-10 16-53 CT0 129 
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TA\CADD\9594\ACtD-REV.DWG 03/08/96 TO VIEW=PLOT ACIDSITELAY 

/ 1 NOTES: 1 
L / I 1. UNDERGROUND UTllilY LOCATIONS ARE APPROXIMATE. I 

&CAD: O:\DA 

3. 15TB4-lSTB9 INSTALLED BY 

/ /I- 
’ ATlANTlC ENVIRONMENTAL. PHASE 

4. LOCATIONS OF 15TB4-15TB9 ARE APPROXIMATE. LOCATIONS 1 WERE TAKEN FROM ATLANTIC ENVlRONMENTAL SERVICES, INC. 
DRAFT FFS. MARCH, 1994. 

- - ---. 3,) ..-I 
_I’ 

SPENT ACID STORAGE 
AND DISPOSAL AREA 

409 

j-- 

a 

A 
SCALE IN FEET 

D-01-95-10 16-54 

;? 

I 

8 
15MW4S 

1 

v. EXISTING CONTOUR 

[ BUILDING No. 

- - - WATERCOURSE 

-m-O- STORM SEWER AND 
CATCH BASIN 

ilIEli/ EXPOSED BEDROCK 

FIGURE 16-2 

SAMPLING LOCATIONS 

SPENT ACID STORAGE 

CT0 129 
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1. UNDERGROUND UTlLllY LOCATIONS ARE APPROXIMATE. 
2. BASE MAP AND UTILllY INFORMATION FROM MAPS OF NSB-NL( 

AND PHASE II RI WORK PLAN. 

3. SAMPLE NO. 16600-NC IS FROM COMPOSITE POINTS 
W-001, W-002 AND W-003. 

4. SAMPLE NO. 16600-WC AND 16600-DUP IS FROM COMPOSITE 
POINTS W-004, W-005. W-006, W-007 AND W-008. 

5. SAMPLE NO. 16600-SC IS FROM ‘COMPOSITE POINTS 
w-011. w-012 AN0 w-013. 

6. SAMPLE NO. 16600-EC IS FROM COMPOSrTE POINTS 
W-014, W-015, W-016, W-017 AND W-018. 

7. SAMPLE NO. 16600-BC IS FROM COMPOSITE POINTS 
B-001. B-002, B-003. B-004. B-005 AND B-006. 

POINTS B-001, B-002, B-003, 
B-004 B-005 AND B-006 

NT ACID STOR 

TCLP (4-8'>=ND 

TOTAL (O-2')=51.0 

SCALE IN FEET 
- WATERCOURSE 

--sru-E- STORM SEWER AN0 
CATCH BASIN 

m EXPOSED BEDROCK 

D-01-95-10 16-55 CT0 129 
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1. UNDERGROUND LJTIIJTY LOCATIONS ARE APPROXIMATE. 

2. BASE kA4P AND UTILITY INFORMATION FROM MAPS OF NSB-NLON 
AND PHASE II RI WORK PUN. 

LEGEN 

15MW25 

0 

d 

@ RUSE II MONITORING WELL 

SCALE IN FEET 
(21.05) GROUNDWATER ELEVATlON (ft USL) 

- GROUNDWATER I-LOW DlRECTlON 

-22- POTENTIOUCfRlC UlRFACE CONTOUR 
(DASHED WHERE INFERRED) 

8 

15MW4 
a (21.56) 

\ 

\ 

\ 

- IO- MISTING COhlOUR 

[ EMDING No. 

- -. - WATERCOURSE 

--mr-D- STORU SEWER AND 
CAT04 BASIN 

= MPO!XD BEDROCK 

I I 
FIGURE 16-4 

SHALLOW OVERBURDEN 
POlENTIOMETRIC SURFACE MAP 

SPENT ACID STORAGE 
AND DISPOSAL AREA 

Brown& 

D-Dl-9510 16-56 CT0 129 
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17.0 THAMES RIVER 

This section provides a site-specific summary of various aspects of the Thames River. Section 17.1 provides 

a brief description of the river. The sampling and analysis program is summarized in Section 17.2. 

Section 17.3 discusses site physical features. The nature and extent of contamination is discussed in 

Section 17.4. Contaminant fate and transport is summarized in Section 17.5. Section 17.6 provides the 

baseline human health risk assessment and Section 17.7 provides the ecological risk assessment. A 

comparison to state standards is included in Section 17.8. Section 17.9 provides a summary and 

conclusions. 

17.1 SITE DESCRIPTION 

The Thames River is a tidal estuary formed at the confluence of the Shetucket and Yantic Rivers in Norwich, 

Connecticut. The river flows south approximately 16 miles to Long island Sound. NSB-NLON and the town 

of Groton are on the east bank of the river approximately 6 miles north of Long island Sound. The City of 

New London is located on the west bank of the river. Land development along the southern portion of the 

river is primarily industrial. Chemical companies, oil terminals, power plants, and waste water treatment 

plants occupy both banks of the river. 

The Thames River is a salt wedge estuary. Depending on the time of year and ciimatoiogicai factors, the 

river can be highly stratified with freshwater on the surface and denser saline water on the bottom. 

Freshwater flushing times from Norwich to Long island Sound of from 0.5 to 2 days have been estimated. 

Saline water flushing time may be greater than 19 days. A dredged channel runs north to south in the riier 

and ranges in depth to approximately 40 feet below mean sea level. At NSBNLON, the width of the river 

ranges from approximately 1,300 to 3,000 feet. 

Available surface water quality information for the Thames River is summarized in Section 4.3 (Surface Water 

Quality and Hydrology). information regarding benthic populations and fish is provided in the Ecological 

Risk Assessment (Section 17.7). 

17.2 SITE INVESTIGATION 

Section 2.2 included a detailed discussion of the general sampling procedures and analytical methods 

employed during the Phase II RI at NSB-NLON. The remainder of this section summarizes the scope of both 

the Phase ii RI and previous field investigations. 
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17.2.1 Phase I RI 

The Thames River was not investigated during the Phase I RI. 

17.2.2 Pier 15/17 Environmental Assessment 

, A sediment sampling program was performed as part of an ecological assessment in 1990/1991 to 

characterize the physical and chemical nature of sediments to be dredged around Piers 15 and 17. Six of 

the sediment samples (from zero to three feet deep) were included in the ecological evaluation performed 

during the Draft Phase ii RI. Two samples were taken from the north side of Pier 17, two from the south 

side of Pier 17, and two from the south side of Pier 15. 

17.2.3 Phase II RI 

Table 17-l provides a sample-specific summary of the Thames River sampling and analysis program for the 

Phase ii RI. 

The field investigation for the Thames River included surface water, sediment, and biota sampling. Eighteen 

sediment samples (including two field duplicates) were collected at 16 sample stations from 6 sections of 

the Thames River, including one section upstream and downstream of NBS-NLON. A quantitative benthic 

study was also performed using these sediment samples. The goal of the study was to characterize the 

structure of the macroinvertebrate community (see Appendix G.3). Sediment sampling stations are depicted 

on Figure 17-l. At each section, a sample was collected from a point near the shoreline and a point near 

the centerline of the river. At the sections bounding NSB-NLON (i.e., DRMO, Pier 33, Lower Base, and Goss 

Cove), additional samples were taken between the near shore and midstream stations. These sample 

locations were selected in order to identify areas on the Thames River that may have been impacted by 

NSB-NLON activities. 

Fifteen surface water samples (including two field duplicates) were collected from 7 stations in the Thames 

River, covering the river from upstream of NBS-NLON (SSWl S/B) to downstream (8SWl S/B). in between, 

samples were collected along the shoreline in the vicinity of the DRMO (TSSWlS), from 200 feet 

(T3SWlAS/B) and 400 feet (T3SWlBS/B) from the shoreline in the vicinity of the DRMO, from the vicinity 

of the Lower Subase (T3SW2S/B), and from the area near Goss Cove (T3SW3S/B). Samples were collected 

from both the surface (S) and bottom (B) of the river except at station TSSWlS. Surface water sampling 

stations are depicted on Figure 17-2. 
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Several species of native shellfish were collected from the Thames River for analysis. Oysters, blue mussels, 

and hardshell clams were collected to determine the concentrations of chemicals present in the tissues of 

these organisms. The native shellfish sampling locations are shown on Figure 17-3. Menzie-Cura and 

Associates, inc., performed the biota and benthic sampling. Oysters were collected and composited into 

four samples plus one duplicate (i.e., BVOl, BV02, BV03, BV03D, and BVO4). Native blue mussels were 

collected and composfted into six samples for analysis (i.e., MU1 through 6). Native clams were collected 

and composited into three samples (i.e., BVCl, BVC2, and BVC3). 

. 

f=-- 

In addition, a caged mussel study was performed, in which ribbed mussels were purchased and deployed 

in replicate (30 mussels per cage, two cages per station) at five different stations (with the exception of 

CMU3 for which only one cage of 30 mussels was deployed). Two sets of 30 undepioyed ribbed mussels 

were sent for chemical analysis as a control set. After 28 days the mussels were retrieved. The shucked 

mussels from each cage were pooled to form one sample per cage (two samples per station) and were sent 

frozen on dry ice to the analytical laboratory for homogenization and analysis. The concentrations of 

chemicals detected in the deployed mussels were compared to the chemical concentrations present in the 

unexposed (control) samples. These comparisons provided an indication of the extent to which chemicals 

present in the Thames River were biologically available and could be concentrated in the tissues of these 

and other species of aquatic organisms. Locations of native and deployed shellfish samples are depicted 

on Figure 17-3. 

17.2.4 Phase II RI Supplemental Ecoioqicai investiqation 

Table 17-2 provides a sample-specific summary of the Thames River sampling and analysis program for the 

Phase ii RI Supplemental Ecological investigation. 

The data collected during the initial sampling of the Phase ii RI determined that several metals and organic 

compounds (i.e., PAHs) were present at concentrations in excess of benchmark values protective of aquatic 

biota, indicating that aquatic biota inhabiting this section of the river could be adversely impacted. in 

response to these results, ten additional sediment samples plus one field duplicate were collected from the 

Thames River in 1995. Chemical analyses, toxicity tests, TOC analyses grain size analyses and AVS/SEM 

analyses were performed on the sediment samples. The intent of the Phase ii RI Supplemental Ecological 

investigation completed in 1995 was to focus more closely on the potential impacts that these chemicals 

might be having on aquatic biota and to determine if the chemicals were biologically available in 

concentrations that could represent an actual risk to the aquatic community. 

--. 

D-01-95-10 17-3 CT0 129 



Revision 1 
March 1997 

Stations sampled during the Phase II RI Supplemental Ecological Investigation were located closer to 

NSB-NLON due to concerns about contamination detected in the original Phase II RI upstream and 

downstream reference stations (Figure 17-l). Three of the ten stations sampled in the supplemental 

investigation were the same as those sampled in the original Phase II RI (i.e., Stations T3SD1, T3SD4, and 

T4SD2). Additional sampling locations were placed in depositional areas along the NSB-NLON shoreline 

near various potential source areas in an effort to collect samples from areas more likely to contain 

contaminants than other locations on the Thames River. 

17.3 PHYSICAL CHARACTERISTICS 

This section presents a summary of physical characteristics for the Thames River based on information 

generated during the Phase I and Phase II Rls. Topography and surface features, surface water, soils, 

geology, and hydrogeology are discussed in the subsections that follow. 

17.3.1 Surroundins Towwaphy and Surface Features 

NSB-NLON borders the Thames River for approximately 1.5 miles. The NSB-NLON facility is highly 

developed along the Thames River, except in the vicinity of the Area A Downstream/OBDA site. There are 

15 piers at NSB-NLON and they are indicated on Drawing 1 (Volume Ill). The ground elevation along these 
* 

piers ahd at the facility boundary is less than 10 feet. The loo-year flood level for NSB-NLON is 11.2 feet 

above msl (NEESA, 1963). This elevation is higher than most of the western portion of NSB-NLON; 

therefore, this area is susceptible to flooding. 

The land is undeveloped with scattered residences adjacent to the northern boundary of NSB-NLON. 

Further north, the land is residential, commercial, recreational, and open-space. To the immediate south 

of NBS-NLON along the Thames River, the land is primarily residential with open spaces. Along the Thames 

River, tributary streams and wetlands are prevalent. Other high profile industries along the Thames River 

include General Dynamics’ Electric Boat Division (Groton), Pfizer Chemical Company (Groton), and Dow 

Chemical Company (north of NSB-NLON). 

17.3.2 Surface Water Features (Atlantic, Auqust 1992) 

The Thames River and its tributaries drain approximately 1,500 square miles of eastern Connecticut, western 

Rhode Island, and south central Massachusetts. The Thames River originates at the City of Norwich Harbor, 

at the confluence of the Shetucket and Yantic Rivers, and discharges into Long Island Sound approximately 

6 miles south of NSB-NLON and the town of Groton. The total length of the Thames River is 16 miles. The 
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Yantic River has a drainage basin of 88 square miles. Average, minimum, and maximum flows in the Yantic 

have been reported at 170, 3.5, and 13,400 ft3/s, respectively. The Shetucket, which has a 1,390-square- 

mile drainage basin, has reported average, minimum, and maximum flows of 2,000, 14, and 52,300 ft3/s, 

respectively. According to an engineering study (LMS Engineers, 1992), other sources of inflow to the 

Thames River are minor in comparison to these flows and to the volume of tidal exchange. Other sources 

of inflow include wastewater treatment facilities in Norwich, Montville, New London, the City of Groton, and 

the Town of Groton, combined sewer overflows in Norwich, industrial discharges, and several small streams. 

Both surface water and groundwater from NSB-NLON discharge to the Thames River. 

Widths of the river vary from 1.5 miles at New London Harbor to approximately 500 feet at Norwich Harbor. 

A dredged channel runs north to south in the river. Depths in the dredged channel are approximately 

40 feet below msl. At NSB-NLON, the width of the channel ranges from approximately 1,300 to 3,000 feet. 

Outside of the channel, river depths are relatively shallow (2 to 10 feet). Upstream of the NSB-NLON there 

are shallow coves that empty into the river. Most of the coves are at least partially cut off from the river by 

a rail bed. 

The Thames River is a salt wedge estuary that is highly stratified with fresher later on the surface and 

denser saline water on the bottom. The river is tidally influenced with a mean tidal range at the State Pier 

of 2.6 feet (LMS Engineers, 1992). At the NSB-NLON, the measured tidal range is somewhat lower at about 

2.2 feet. Welsh and Stewart (1984) estimated a freshwater flushing time of 0.5 to 2 days from Norwich to 

Long Island Sound. In comparison, they estimated a flushing time for bottom water of greater than 19 days. 

The average freshwater flow discharging to the Sound from the Thames River has been estimated at 

222 million cubic feet per day (Soderberg and Bruno, 1971). However, streamflow in the river is small in 

comparison to intertidal volume and exchange (Bohlen and Tramontano, 1977). Very little vertical mlxing 

occurs in the Thames River. The north-south alignment, steep banks, and narrow channel do not permit 

much wind induced mixing. Therefore, the freshwater outflows reach Long Island Sound in a well defined 

surface layer. 

Studies of the Thames River summarized by LMS Engineers (1992) indicate that net flow in the upper layer 

of water is downstream at velocities of 0.06 to 0.3 ft/s. The current velocities in this area vary according 

to tide and freshwater flow from upstream. Velocities of up to 1.6 ft/s have been measured in the river 

during periods of storm runoff (Bohlen and Tramontano, 1977). The lower layer of water has a net 

up-estuary flow at velocities of 0.03 to 0.2 ft/s (LMS Engineers, 1992). The velocity of the lower layer is 

dominated by the tide and is reportedly relatively insensitive to stream flow. 
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As stated above, the Thames River estuary is stratified with relatively fresh water on the surface and saline 

water on the bottom. Historical records show that the salinity in the water at the bottom of the river is 

relatively constant at 30 ppt. Salinity measurements taken in the Thames River adjacent to NSB-NLON in 

May of 1995 for the Supplemental Ecological Investigation confirmed the constant 30 ppt salinity level. 

Measurements taken near the bottom in the channel of the Thames River ranged from 29.4 to 30 ppt. The 

salinity of the water at the surface of the riier is more variable, with the salinity ranging from 28 ppt at the 

mouth of the river to 2 ppt at the upstream end of the estuary at Norwich. 

17.3.3 Soil Characteristics 

The SCS soil classification (SCS, 1983) for most of the land at the NSB-NLON facility along the Thames 

River is either Udorthents-Urban land or Urban land. The Udorthents-Urban land is defined as excessively 

drained to moderately drained soils that have been disturbed by cutting and filling. It is identified in the 

northern portion of NSB-NLON in the Area A Downstream Watercourses and along the Thames River. Urban 

land is defined by areas where more than 85 percent of the surface is covered by streets, parking lots, and 

buildings. Urban land occurs in the southern portion of NSB-NLON along the Thames River. A small area 

of Hinckley loam has been identified north of the DRMO along the river. This soil is found on stream 

terraces and outwash plains and consists of a dark, gravelly sand loam. Native materials along the Thames 

River were most likely of this type. 

17.3.4 Geology 

The Thames River is located within a north-south trending bedrock valley that is partially filled with alluvial 

sediments. The bedrock surface topography along the Thames River is depicted on Drawing 4 (Volume Ill) 

and the cross-sections for the DRMO, Lower Subase, and Goss Cove Landfill (C-C’, l-l’, and JJ’) included 

on Drawings 19 and 21 (Volume Ill). Along the Thames River at NSB-NLON, the bedrock surface slopes 

to the west beneath the river. The overburden consists of fill and stratified drift of glacial meltwater streams. 

At the DRMO (cross-section C-C’), the stratified drift consists of silt that is underlain by sand and gravel. 

The bedrock was identified as the Mamacoke Formation and it was encountered at elevations of 70 and 

90 feet below msl. The approximate depth of the Thames River is 40 feet below msl, so the bedrock surface 

slopes downward below the bottom of the Thames River. 

At the Lower Subase (cross-section l-l’), the fill was underlain by a silt layer. The bedrock surface was not 

encountered. At the Goss Cove Landfill (cross-section J-J’), the fill was underlain by intervals of silt, sand, 

and silty sand. The bedrock surface was not encountered, but the depth of well 8MW2D suggests that the 
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bedrock surface is more than 80 feet msl. Although the overburden has been mapped as stratified drift, 

there are most likely modern river deposits present as well. 

17.3.5 Hydrogeoloqy 

Groundwater flows west from NSB-NLON and discharges into the Thames River. Calculations of volumetric 

discharge were made for the DRMO, Goss Cove, and Lower Subase and are presented in Sections 11.3.5, 

13.3.5, and 14.3.5, respectively. 

A review of previous tidal investigations is presented in Section 4.6.5.1 (Tidal Influence and Groundwater 

Discharge). During low tide, groundwater flows toward the Thames River. During high tide, the hydraulic 

gradient along the Thames River reverses and estuarine water intrudes into NSB-NLON. The reversal in the 

hydraulic gradient occurs only near the river, generally within 300 feet of the Thames River. Groundwater 

flow in upgradient areas is not significantly altered. 

17.3.6 Ecological Habitat 

The Thames River forms the western boundary of NSB-NLON and flows past the DRMO, Lower Subase, and 

the Goss Cove Landfill. Liile information exists on the phytoplankton community present in this large, 

estuarine river. Results of surveys suggest that while densities are generally low, greater chlorophyll a 

concentrations were present in the upper surface water than in the river’s deeper, more saline waters. 

Members of the class Bacillariophyceae tend to dominate samples collected from the river. Zooplankton 

samples are dominated by adult copepods, particularly Acarfia hudsonica and A. tonsa (ASA, 1989). Other 

groups found in zooplankton samples collected from this portion of the river include barnacle and crab larval 

forms. Studies of ichthyoplankton conducted during the summer of 1988 reported the presence of bay 

anchovy, winter flounder eggs and larvae, tautog eggs, and rainbow smelt larvae. 

Few species of macroalgae have been collected from this portion of the river and populations are generally 

low and sporadic in distribution. Results of a survey conducted in 1983 reported that the algal populations 

present in the non-industrialized portions of the river were typical of those associated with northeastern 

rocky coastlines. Populations found in industrialized sections of the river tend to be sparse and dominated 

by relatively few species. The depth and lack of appropriate substrate in dredged portions of the river 

preclude algal growth. In fact, the general lack of suitable substrate accounts for the generally low algal 

species diversity and density throughout this section of the Thames R’Ner. 

-. / 
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Results of macroninvertebrate surveys conducted in this portion of the Thames River have determined that 

the communities differ moving from north to south and between the channel&d and non-channelized 

portions of the river. The benthic community south of the l-95 bridge (2 miles south of NSB-NLON) is 

typical of that found in Long Island Sound. As with most estuarine rivers, benthic community abundance 

and species richness increases toward the more saline waters of Long Island Sound (Maguire Group, 1990). 

The benthic macroinvertebrate community is dominated by several taxonomic groups including several 

species of bivalves and polychaetes. 

Although shellfish beds are found throughout this portion of the riier, recreational shellfishing has been 

closed due to fecal bacterial contamination (Citak, 1991). Shellfish found in these beds include hardshell 

clams and oysters. In addition to shellfish, both lobsters and blue crabs are harvested from the riier. 

The Thames River contains a relatively diverse fish community and includes year-round residents such as 

winter flounder, tomcod, and mummichogs as well as coastal (e.g., menhaden and bluefish) and seasonal 

(tautog and whiting) migrants. Anadromous species associated with the river include the American shad, 

alewife, blueback herring, and rainbow smelt. Stripped bass also oveNinter in the estuarine portions of the 

river and form the basis of an important local recreational fishery (Minta, 1992). 

Birds observed frequently along the Thames River in the vicinity of the NSB-NLON include herring gulls, 

cormorants, great-backed gulls, mute swans, and several species of ducks (Askins, 1994). Many duck 

species, in particular mallards, are observed on the river and overwinter in the coves around Mamacoke 

Island, opposite the riier from NSB-NLON (Askins, 1994). During summer, 10 to 12 mallards and black 

ducks are normally present in this area; however, during the winter, up to 1,000 ducks have been observed. 

These include large numbers of canvasback ducks, hooded mergansers, mallards, black ducks, gadwalls, 

and redhead ducks. Greater scaup and common goldeneye ducks use the area temporarily. 

A more detailed description of the ecology of the Thames River is contained in Section 4.8. 

17.4 NATURE AND EXTENT OF CONTAMINATION 

This section presents a summary of the nature and extent of contamination observed in surface water, 

sediment, and biota samples collected from the Thames River. The complete data base of analytical results 

for chemical and engineering parameters is contained in Appendix D.13 of this report. 
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17.4.1 Surface Water 

Positive chemical analytical results for surface water samples are presented (upstream to downstream) in 

Table 17-3. Surface water sampling locations are shown on Figure 17-l. 

Trichloroethene and butyfbenzylphthalate were detected only in the upstream sample. Di-n-butylphthalate 

(0.6 PgjL) was detected in TBSWlS, in the vicinity of the DRMO, and endrin aldehyde (0.14 pg/L) was 

detected in T3SW2B (Lower Subase). The concentrations of most metals were fairly constant with distance 

downstream. Contaminant migration can occur in both the upstream and downstream directions because 

of tidal influence. Contaminants potentially released from the site are likely to be well-mixed prior to entering 

the main flow of the Thames River such that, with the possible exception of aluminum, iron, and manganese 

near the DRMO, the water quality near the site does not appear to differ from that at locations distant from 

NSB-NLON. Concentrations of aluminum, iron, manganese, and mercury were above background (Table 

3-15) for all locations, including upstream. All detected concentrations of barium, lead, and vanadium were 

also above background. Concentrations in samples collected from bottom layer at 200 feet from the 

shoreline of the DRMO, Lower Subase, Goss Cove, and Area A Downstream/OBDA were also above 

background for potassium. 

17.4.2 Sediment 

Positive chemical analytical results for sediment samples collected during the Phase II RI are presented in 

Table 17-4. The results are summarized by location (from upstream to downstream) on Tables 17-5 and 

17-6. Sediment sampling locations as well as site designations are shown on Figure 17-2. 

Acetone (ranging from 18 pg/kg to 649 pg/kg) was detected in 10 of 11 samples analyzed for volatile 

organic compounds (VOCs). These included samples from each location, with the lowest concentrations 

in the DRMO and upstream locations and the highest concentrations detected in the areas of Berth 16 and 

the Lower Subase. While 2-butanone was not detected in samples collected from the upstream and DRMO 

areas, it was detected at concentrations ranging from 20 pg/kg to 190 pg/kg in all the remaining samples. 

The highest concentrations were detected in samples collected in the areas near Berth 16 and the Lower 

Subase. Carbon disulfide (7 pg/kg) was also detected in sample T3SDl (from near Goss Cove). 

PAHs were by far the most prevalent organic sediment constituents. The concentrations of PAHs remained 

fairly constant from the upstream location to the downstream location, with slight increases in the areas of 

Pier 33 and Berth 16 and with a substantial increase in the vicinity of the Lower Subase. The samples 

collected from the pier line near the Lower Subase (i.e., T4SD2 and EC-T4SD2) contained the highest 
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concentrations of PAHs, with a maximum detected concentration of fluoranthene and pyrene of 5,300 pg/kg 

in the sediment sample from location T4SD2. The presence of PAHs in this area is most likely related to 

industrial activities. No additional impact was observed downstream. The samples collected from near Goss 

Cove and the downstream area had PAH concentrations similar to those found in the upstream samples. 

4-Methylphenol, carbazole, dibenzofuran, and four phthalate esters were also sporadically detected in 

sediment samples at concentrations ranging up to 420 pg/kg (butylbenzyl phthalate in the sediment sample 

from location EC-T3SD4). 

-r? 

The occurrence of pesticides in the sediment samples is sporadic. No pesticides were detected at Berth 16 

or the Lower Subase with the exception of gamma-BHC (3.8 pg/kg) in sample T4SD2. Otherwise, 

concentrations did not vary noticeably from the upstream to the downstream locations. A variety of 

pesticides were detected in the samples, including 4,4’-DDT and related compounds, which were frequently 

found at NSB-NLON, as well as aldrin, alpha- and gamma-chlordane, dieldrin, endrin, endrin aldehyde, and 

heptachlor. With the exception of 4,4’-DDD (110 pg/kg) in EC-T3SD4 (near DRMO Area), all concentrations 

of pesticides were below 46 pg/kg. 

Tables 17-5 and 17-6 indicate that the concentrations of several metals (including aluminum, arsenic, iron, 

magnesium, manganese, potassium, sodium, and vanadium) were slightly higher near NSB-NLON, 

particularly in the vicinity of Pier 33 and Berth 16, but decreased to near upstream levels at the downstream 

location. Barium, beryllium, boron, calcium, copper, lead, nickel, and zinc showed slight overall increases 

from upstream to downstream. Maximum concentrations of several metals (including antimony, arsenic, 

cadmium, chromium, copper, lead, mercury, and zinc) exceeded background concentrations (Table 3-23) 

for all locations including upstream. Maximum concentrations of iron exceeded background for samples 

from DRMO, Pier 33, Berth 16, and Lower Subase locations; of nickel for Berth 16 and Lower Subase; of 

silver for Berth 16, Lower Subase, and downstream; and of selenium for downstream. These results may 

indicate that sediments have been locally affected by discharges from the NSB-NLON. However, since the 

brackish sublayer in the river flows upstream, this could also have been indicative of long-term loading from 

sources between NSB-NLON and Long Island Sound. Results of Acid Volatile Sulfide (AVS) and 

Simultaneous Extractable Metals (SEM) will be discussed in the Ecological Risk Assessment, Section 17.7. 

Table 17-7 presents positive analytical results for sediment samples collected during the ecological 

assessment for the Pier 17 replacement. Several PAHs, ranging in concentration from 160 pg/kg to 

3,000 pg/kg (fluoranthene) were detected in these samples. Concentrations of PAHs were generally higher 

in the area of Pier 17 than in the area of Pier 15. The maximum concentrations of most PAHs, ranging up 

to 2,200 pg/kg (fluoranthene), were found in one of the samples (Cl) collected from the south side of 
-s 
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Pier 17. Several pesticides, including aldrin, beta-BHC, gamma-BHC, 4,4’-DDD, 4,4’-DDE, endosulfan I, 

endrin, and heptachlor epoxide, were also detected at concentrations less than 20 pg/kg in sample C4. 

Aldrin, beta-BHC, endosulfan I, endosulfan sulfate, and heptachlor epoxide were also each detected in at 

least one of the other samples at concentrations less than 10 pg/kg, with beta-BHC and endosulfan I 

detected most frequently. Aroclor-1248, -1254, and -1260 were also each detected in from four to six of the 

six sediment samples. Maximum concentrations of Aroclor-1254 and -1260 (81 pg/kg and 91 pg/kg, 

respectively) were also found in sample C4. Arsenic, cadmium, chromium, copper, lead, mercury, nickel, 

and zinc were also detected in these samples, with maximum concentrations of all metals once again found 

in sample C4 (south side of Pier 17). 

Since the submission of the draft final Phase II RI in March 1996, sediment data associated with dredging 

in the vicinity of Piers 15 and 17 and the main channel of the Thames River below Pier 17, were obtained. 

Figures 17-4 and 17-5 outline the dredged areas and list all of the sediment sampling locations pertinent to 

the Pier 17 Replacement Study, the Seawolf Homeporting Study, and this Phase II RI including the 

supplemental sampling effort. Table 17-20 lists each of the Thames River sediment sampling locations and 

indicates which sediments have been excavated, which samples have been addressed in the ecological risk 

assessment (section 17.7), and which samples are included in this nature and extent of contamination 

,-I- section of the report. 

Surface (0 to 3 feet in depth) sediment samples Cl through C6, collected during the Pier 17 Replacement 

Study and presented in Table 17-7, are the only samples which have been included in this report but are 

not part of the cological risk assessment presented in section 17.7. It should be noted that four of these 

six sampling points have since been dredged. Table 17-20 also indicates that four sampling locations which 

are evaluated in the ecological risk assessment have since been excavated. These sediment samples, which 

should be considered obsolete for future ecological risk assessment purposes, include T4SD1, T4SDl -E, 

ECSDTR04-02, and ECSDTR07-02. 

17.4.3 Biota 

Positive results for biota samples are presented in Table 17-8. Biota sampling locations are shown in 

Figure 17-5. 

Caged Ribbed Mussels 

P- The caged mussel deployment stations in the Thames River were selected to represent potential source 

locations at the NSB-NLON (DRMO, Lower Subase, and Goss Cove Landfill). Upstream and downstream 
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locations were selected to characterize the biological availability of chemicals in areas outside the immediate 

influence of the NSB-NLON. Tissue concentrations were reported and are discussed in this section on a 

wet weight basis. The results of the tissue analyses conducted on these samples are summarized in Table 

17-8 and Figure 17-8. 

VOCs detected in deployed ribbed mussels included methylene chloride, carbon disulfide, 2-butanone, 

tetrachloroethene, styrene, benzene, ethylbenzene, toluene, and xylenes. Wiih the exception of 

tetrachloroethene and styrene, these compounds were also detected in the control mussels not deployed 

in the Thames River. It is likely that low levels of VOCs are ubiquitous in bivalve shellfish. Concentrations 

of most of these compounds were similar in deployed and control mussels. 

Few SVOCs were detected in the deployed ribbed mussel samples. PAHs were not detected in upstream 

and downstream samples, but were present in DRMO and Goss Cove samples at levels similar to the control 

samples (see Table 17-8). The exception to this pattern was the Lower Base (Station CMUS) where 

concentrations of several PAHs as well as P-methylphenol, dibenzofuran, benzyl alcohol, and benzoic acid 

were detected in the mussels at concentrations well above those detected in the control samples. The PAHs 

may be attributable to activities in that area. Benzoic acid was detected in each of the deployed ribbed 

mussel samples at concentrations above detected in the control samples (Figure 17-8). This compound can 

occur naturally. 

Low concentrations of organochlorine pesticides were detected in deployed mussel samples including 

alpha-, beta-, and gamma-BHC, heptachlor, aldrin, 4,4’-DDE, endrin aldehyde and gamma-chlordane. 

However, concentrations of most of these pesticides were equivalent to, or less than, concentrations of these 

pesticides measured in the nondeployed control mussels. PCBs were not detected in either the deployed 

or non-deployed mussels. 

In general, concentrations of metals in deployed ribbed mussels were similar to those measured in the non- 

deployed control mussels. The exception was mercury, which was not detected in control mussels but was 

detected in one of the two samples from off Goss Cove at a concentration of 1.6 mg/kg wet weight. 

Native Shellfish 

Native blue mussels, oysters, and hardshell clams were collected from the river and analyzed for SVOCs, 

PCBs and pesticides, and metals. Sampling locations are shown on Figure 17-3 and results are summarized 

in Table 17-8. Results are on a wet weight basis. The oysters were collected from commercial shellfish 

beds in the river. The hardshell clams were collected from locations adjacent to the commercial shellfish 
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-a=--. beds. Blue mussels were collected from areas of the river where they are abundant and from pilings along 

the Lower Subase. 

Few SVOCs were detected in native shellfish. Two PAHs, were detected in only one blue mussel sample 

from the Lower Subase. The detection of PAHs in this sample may be due to activities at the Lower Subase. 

Bis(2-ethylhexyl)phthalate and di-n-octylphthalate were detected in many of the shellfish samples at 

concentrations ranging from 18 to 160 pg/kg wet weight. These compounds are ubiquitous in the 

environment and are common laboratory contaminants. Benzyl alcohol was detected in one hardshell clam 

sample from the Long Cove area upstream of NSB-NLON. 

Relatively few pesticides were detected in the native Thames River mussels, oysters, and clams. Heptachlor 

was detected in most samples at concentrations ranging from 2 to 4.5 pg/kg wet weight. 4,4’-DDT and its 

metabolites and gamma-chlordane were detected in native blue mussel samples from adjacent to the 

Nautilus Museum, Lower Subase, and the channel off Mill Cove, upstream of NSB-NLON. Gamma-chlordane 

was also detected in a hardshell clam sample from Long Cove north of NSB-NLON. 4,4’-DDE and 4,4’-DDD 

concentrations ranged from 5 to 16 pg/kg wet weight. Gamma-chlordane concentrations ranged from 2.1 

to 13 pg/kg wet weight. PCBs were not detected in the native shellfish samples. 

Of the inorganics detected in Thames River native shellfish, arsenic, cadmium, chromium, and selenium were 

detected at low levels In most samples. The concentrations were similar among locations and shellfish 

species. Boron was only detected in two blue mussel samples, from the Lower Subase and the Nautilus 

Museum pilings at concentrations of 70.9 and 77.5 mg/kg wet weight, respectively. Concentrations of 

copper, silver, and zinc varied considerably among species. Silver was not detected in mussels but was 

found in hardshell clams and oysters. Copper concentrations in blue mussels and hardshell clams ranged 

from 1.8 to 7.5 mg/kg wet weight, but ranged from 62.9 to 253 mg/kg wet weight in oysters. Zinc 

concentrations ranged from 18.1 to 34.6 mg/kg wet weight in blue mussels and hardshell clams but ranged 

from 1,210 to 2,960 mg/kg wet weight in oysters. 

17.5 CONTAMINANT FATE AND TRANSPORT 

-- = 

The chemicals detected in the Thames River in the vicinity of NSB-NLON consist primarily of PAHs, 

pesticides, and metals. Typically, these chemicals are not particularly soluble and tend to sorb to sediments. 

Metals may be soluble in surface water (as a function of pH), but are more likely to remain in dissolved form 

at near-neutral pH. All three groups of chemicals are persistent in anaerobic environments, which indicates 

that the concentrations are not likely to decrease as a function of time. The three classes of chemicals may 

exist and be transported in several phases including the following: dissolved; adsorbed to suspended 
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sediments; associated with dissolved organic carbon; adsorbed to sediments which have settled to the 

bottom; dissolved in the interstitial water of the bottom sediments: and associated with dissolved organic 

carbon in the interstitial water of the bottom sediments. 

The fate and transport of PAHs, pesticides, and metals in the Thames River are governed by various physical 

and chemical processes. The physical processes affecting contaminant fate and transport are related to 

the flow of water in the river. Processes such as advection, dispersion, diffusion, and settling/resuspension 

of sediment are typical physical processes. The Thames River is a tidally influenced river and tidal 

dispersion would also be a physical process affecting contaminant transport. Tidal dispersion encompasses 

mixing attributable to the temporal variation of tidal velocity, lateral and vertical velocity gradients, and 

density differences. 

The Thames River is stratified, with relatively fresh water flowing downstream at velocities of 0.06 to 0.3 ft/s, 

overlying saline water, flowing upstream at velocities of 0.03 to 0.2 ft/s. The fresh water flushing time of the 

Thames River is 0.5 to 2 days from Norwich to the Long island Sound (Welsh and Stewart, 1984) and the 

saline water flushing time was estimated to be greater than 19 days. The salinity of the fresh water in the 

Thames River ranges from 28 parts per thousand (ppt) at the mouth of the riier to 2 ppt at the upstream 

end of the estuary at Norwich. The salinity of the saline water is relatively constant at 30 ppt. The density 

of water increases with increased salinity. Very little vertical mixing occurs in the Thames River between the 

fresh water and the saline water. Based on the opposing flow directions in the upper (freshwater) and lower 

(saline) layers, it is apparent that contaminant migration can occur in both the “upstream” and “downstream” 

directions. 

The chemical processes affecting PAH, pesticide, and metal fate and transport in the Thames River are 

related to the biological and chemical reactions which occur in the ecosystem. For example, 

bioaccumulation, biodegradation, volatilization, photolysis, adsorption/desorption, and diffusive exchange 

are typical chemical/physical processes. Fate and transport parameters are summarized in Section 3.0. 

Table 3-2 summarizes the parameters for PAHs and pesticides. The parameters included in the table are 

specific gravity, vapor pressure, solubility, K,,, K,,, Henry’s Law constant, and the bioconcentration factor. 

Table 3-3 summarizes parameters for metals including the molecular weight, the distribution coefficient and 

the bioconcentration factor. 
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17.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 
/“- 

This section contains the site-specific risk assessment performed for the Thames River. The selection of 

chemicals of concern (COCs) is discussed in Section 17.6.1, the exposure scenarios and potential receptors 

are identified in Section 17.6.2, and the results of the risk assessment are contained in Section 17.6.3. 

17.6.1 Data Evaluation 

COCs were selected for surface water, shellfish (i.e., oysters and clams), and finfish. Given the manmade. 

shoreline, steep banks, depth of the river, tidal flow, and heavily industrialized nature of this reach of the 

river, exposure to sediment in the river is considered unlikely since small children are not expected to wade 

in the river waters and recreational users would not contact deep sediments. Therefore, sediments are not 

considered to be a medium of concern. 

All surface water and biota data collected during the Phase II RI and additional investigations were used to 

select COCs for the Thames River. COC summary screening tables for all media are contained in Appendix 

F.16. 

Surface water samples were collected from locations upstream and downstream of NSB-NLON, and from 

several locations along NSB-NLON’s shore. Surface water samples collected at shallow depths were used 

to identify COCs for human exposure. Exposure to surface water at depth is not anticipated. The following 

analytes were selected as COCs for direct contact with shallow surface water: 

0 Trichloroethene 

0 Metals (boron, cadmium, and manganese) 

As discussed in Section 3.3.1, these chemicals were retained based on a comparison of site data to risk- 

based COC screening levels for residential groundwater ingestion. Consequently, the list of COCs is 

conservative because of the anticipated limited use and exposure to surface water. 

The measured tissue concentrations of chemicals in oysters and clams were also used to determine COCs 

for ingestion of these species. These results were compared to the risk-based COC screening levels for 

ingestion of fish tissue. The following COCs were thereby selected for oysters: 

--. 
0 Heptachlor 

0 Metals (arsenic, cadmium, chromium, manganese, silver, and zinc) 

D-01-95-10 17-15 CT0 129 



Revision 1 
March 1997 

The following chemicals were retained for clams: 

0 Heptachlor 

l Metals (arsenic, cadmium, chromium, manganese, selenium, and silver) 

A list of COCs for finfish (and other unspecified shellfish) was selected by calculating a tissue concentration 

from the maximum surface water concentration and chemical-specific bioconcentration factors. Estimated 

tissue concentrations were then compared to risk-based COC screening levels for finfish ingestion. The 

following are COCs for finfish: 

0 Trichloroethene 

0 Di-n-butylphthalate 

0 Cadmium 

USEPA Region I does not advocate a quantitative evaluation of exposure to copper and iron because the 

only available toxicity criteria for these chemicals are provisional reference doses based on allowable daily 

intakes rather than adverse effect levels. 

Because of the limited number of samples collected for surface water and biota, average and maximum 

concentrations were used as exposure concentrations for CTE and RME, respectively. All COCs and their 

respective exposure concentrations are shown in Table 17-9. 

=d 

17.6.2 Exposure Assessment 

Only one receptor group was considered to be potentially exposed to Thames River surface water and biota. 

This receptor was identified as the adult recreational user. The size, depth, and flow of the river; the steep, 

manmade banks of the river; and industrialized nature of the waterfront would most likely preclude children 

from wading. It was assumed that adults may boat or water ski in the Thames River, and could potentially 

ingest oysters, clams, or finfish caught in the river. As discussed previously, exposure to river sediments 

is not considered to be likely because of the depth of the river. 

Clams and oysters are the only edible shellfish species found in the river that were sampled. For the risk 

assessment, exposure to these media were assumed to occur. However, individuals are not permitted to 

harvest shellfish in the area and there is no licensed recreational shellfishing areas in the Thames River. 

Commercially harvested oysters are depurated for 45 days in Long Island Sound. As a worst-case scenario, 

it was assumed that these oysters are not mixed with those from other beds and could be eaten (illegally) 
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by local residents. Clams are not harvested in the Thames River, but a worst-case ingestion scenario was 

considered. Ribbed mussels and blue mussels found in the river are not usually consumed by humans, and 

therefore were not considered in the risk assessment. Finfish ingestion was considered. The general 

category of finfish is meant to include all other edible species that might be harvested by individuals. 

Local residents could be exposed indirectly to surface water chemicals via ingestion of shellfish or finfish. 

Default ingestion rates proposed by USEPA Region I were used in the evaluation of these receptors under 

CTE and RME. Ingestion rates of 0.003 (CTE) and 0.055 (RME) kg/day, were used for shellfish. Ingestion 

rates of 0.0095 (CTE) and 0.054 (RME) kg/day were employed for finfish. Exposure to shellfish and finfish 

was assumed to occur 234 days/year for the CTE and 350 days/year for the RME. The exposure durations 

were set at 9 (CTE) and 30 (RME) years. 

It is also assumed that local residents could come into full-body contact with surface water while water-skiing 

in the river. The CTE scenario is evaluated as 2.6 hours/day for 8 days/year for 9 years. Under RME the 

receptor is assumed to be exposed 2.6 hours/day for 16 days/year for 30 years. During each hour 

exposed, 0.05 liters of water is assumed to be ingested accidentally. Additional details on the receptor 

exposure parameters are presented in Table 3-16. 

17.6.3 Risk Characterization 

This section contains a summary of the quantitative risk assessment. Noncarcinogenic and carcinogenic 

risks were calculated for the ingestion of contaminated oysters, clams, and finfish obtained from the Thames 

River, as well as for ingestion of and dermal contact with surface water. Table 17-l 0 presents the estimated 

risks for the adult recreational user under CTE and RME. Sample calculations are provided in Appendix F.3. 

Chemical-specific risks are provided in Appendix F.16. 

17.6.3.1 Noncarcinogenic Risks 
. 

Cumulative Hazard Indices (HIS) for the adult receptor are 3.3E+ 1 for RME and 5.3E-1 for CTE. Direct 

exposure to surface water (via incidental ingestion and dermal contact) does not present a significant human 

health risk. Elevated noncarcinogenic risks for RME are primarily attributable to the direct ingestion of 

shellfish and finfish contaminated with several inorganics. Under this scenario for the ingestion of oysters, 

the chemical-specific Hazard Quotients (HQs) for arsenic, cadmium, and zinc alone exceed unity (as seen 

in Appendix F.16). Arsenic is the main contributor to the total RME HI for clam ingestion. Elevated risks 

associated with finfish ingestion under RME are attributable to cadmium, which has an associated HQ of 

0.96 (Appendix F.16). Although shellfish exposures are unlikely to occur because of the lack of licensed 
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recreational shellfishing, adverse health effects would be expected for the adult receptor who is exposed 

to maximum detected concentrations in oysters and clams. 

17.6.3.2 Carcinogenic Risks 

Cumulative incremental cancer risks are 3.9E-3 for RME and 1.7E-5 for CTE. The cumulative risk for the CTE 

is within the USEPA’s target risk range (lE-4 to 1 E-6). Ingestion of finfish and direct exposure to 

contaminated surface water do not result in significant human health risks. The potential ingestion of oysters 

and clams from the Thames River may cause. carcinogenic effects under RME because the associated 

cumulative carcinogenic risk was greater than lE-4. Heptachlor and arsenic are the only carcinogens 

detected in the oysters and clams. The largest contributor to the cumulative carcinogenic risk for RME is 

arsenic (98 percent). 

17.6.3.3 Uncertainties 

Since the status of arsenic as an oral carcinogen has not been confirmed by the USEPA, some uncertainty 

is associated with the carcinogenic evaluation of this chemical. Section 3.3.5 provided a discussion of the 

uncertainty associated with the carcinogenicity of arsenic. In addition, the Agency for Toxic Substances and 

Disease Registry (ATSDR, October 1991a) has indicated that arsenic in the tissues of aquatic organisms 
-u# 

exists as arsenocholine and arsenobetaine. These forms of arsenic are not believed to be carcinogenic. 

Therefore, the carcinogenic risks based on shellfish consumption may be substantially overestimated. 

ATSDR also indicates that the mean level of arsenic in fish and seafood is usually 4 to 5 mg/kg. 

Concentrations in the Thames River clams and oysters are comparable to this concentration range. 

17.6.3.4 Qualitative Risk Assessment 

Several analytes were detected in the surface water at concentrations that exceeded the Ambient Water 

Quality Criteria (AWQC) for protection of human health. Both State and Federal criieria for ingestion of fish 

were used for comparison. Routine ingestion of water is not considered because the river is not used for 

potable water supplies. 

Trichloroethene, which was detected at a concentration of 3 pg/L in the upstream surface water sample, 

is not expected to present a potential public health problem, based on the State and Federal criteria of 

61 pg/L and 80.7 pg/L, respectively. However, mercury was detected in multiple samples at concentrations 

that exceed State and Federal criteria. The state criterion for mercury (1.5E-4 fig/L) is based on the 

dissolved fraction, which is well below the current detection limit of 0.2 pg/L. Therefore, mercury would be 
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considered to cause a potential public health concern if only the water data are assessed. However, the 

biota data indicated that mercury was not detected in any of the oysters or clams, which are the two edible 

species sampled. The detection limit (0.1 mg/kg) was below the level of potential public health concern 

based on the risk-based COC screening criieria. 

17.7 ECOLOGICAL RISK ASSESSMENT 

This section contains a site-specific ecological risk assessment for the Thames River. A site-specific 

conceptual model is discussed in Section 17.7.1. The exposure assessment is addressed in Section 17.7.2. 

Receptor organisms are summarized in Section 17.7.3. COC selection is discussed in Section 17.7.4 and 

Risk characterization is presented in Section 17.7.5. 

The process followed to determine exposure point concentrations and the methodology used to characterize 

risks to ecological receptors is summarized in Section 3.4. Detailed calculations are provided in Appendix 

1.11. 

17.7.1 Site-specific Conceptual Model 

Several potential pathways have been identified for ecological receptors in the Thames River. Aquatic 

receptors utilizing this area are most likely to be exposed through direct contact wlth sediment or surface 

water and incidental ingestion of sediment while feeding. Terrestrial receptors may also be exposed via the 

ingestion of contaminated prey. However, because of the brackish nature of the river in the vicinity of the 

NSB-NLON (see Appendix G.3), it is unlikely that the river serves as a source of drinking water for these 

organisms. In addition, the water near NSB-NLON is too deep to represent a foraging area for diving 

ducks, eliminating the possibility that these types of receptors would come into direct contact with the 

sediments in this portion of the river. 

17.7.2 Exposure Assessment 

As discussed in Section 17.3.6, the Thames River is a large, estuarine river characterized by a diverse 

aquatic community and associated waterfowl. Aquatic biota inhabiting the Thames River may be exposed 

to contaminants through direct contact with and ingestion of surface water and sediment and indirectly, 

through the ingestion of prey. The consumption of contaminated prey represents the only complete 

exposure pathway for aquatic birds. 

.-, 
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17.7.3 Receptor Organisms 

The Thames River supports a diverse benthic (e.g., mussels and polychaetes) and fish community (e.g., 

tautog and bluebacked herring). In addition, the river also supports various waterfowl (e.g., cormorants and 

herring gulls). While the river is too deep for these species to come into contact with in the sediments, it was 

assumed that these receptors could be indirectly exposed to sediment via consumption of contaminated 

prey. Measured tissue concentrations were assumed to be representative of those present in prey typically 

taken by cormorants (primarily fish) and herring gulls (fish and shellfish). The same conservative 

assumptions summarized in Section 3.4.4.2 were retained for this assessment. 

17.7.4 Site-specific Chemicals of Concern 

As discussed in Section 17.7.1, surface water, sediment, and prey represent the media with which ecological 

receptors are likely to come into contact. COCs associated with these media were selected by comparing 

exposure point concentrations (both maximum and average values, when applicable; Appendix 1.11) 

detected in surface water, sediment, and shellfish tissue samples collected from the Thames River to the 

following (see also Section 3.4.2): 

0 lnorganics present in surface water and sediments were compared to concentrations of inorganic 

constituents present in samples collected from background locations. 

0 lnorganics present at concentrations greaterthan concentrations of background constituents and 

all organics were compared to conservative surface water and sediment benchmark values 

protective of aquatic biota. In addition, all contaminants whose maximum and/or average 

concentration exceeded chronic benchmarks for surface water or sediment were compared to 

acute benchmark values. 

l Concentrations of contaminants present in shellfish tissues were used to determine the potential 

dose received by aquatic birds: these calculated doses were compared to conservative 

benchmark values protective of these receptors. 

Chemicals detected in surface water, sediments, and shellfish tissue in concentrations greater than these 

various benchmark values were identified as ecological COCs. These COCs are summarized in 

Table 17-l 1. 
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17.7.5 Risk Characterization 
n 

The ecological risk characterization for the Thames River is summarized in this section. Risks to aquatic 

biota (e.g., finfish), benthic organisms (e.g., macroinvertebrates) and waterfowl are evaluated. Detailed 

media- and receptor-specific calculations used to determine ecological risks for this site are contained in 

Appendix I.1 1. 

17.7.5.1 Aquatic Biota 

As discussed in Section 3.4.2.3, potential risks to aquatic biota were determined by comparing chemical 

concentrations to conservative benchmarks for the protection of these receptors. The resulting HQs are 

summarized in Table 17-l 2. 

Surface Water 

.--. F -. 

When the detected concentrations of inorganic surface water constituents were compared to benchmarks, 

it was determined that only cadmium was detected (station 8SWl S off of Goss Cove; shown on Figure 13-2) 

in concentrations that exceeded both the background concentration and benchmark value (HQ = 1 .l E+O). 

Endrin aldehyde was the only organic chemical that had a HQ value greater than 1 .O (HQ = 6.1 E + 1; station 

T3SW2B). These results indicate that potential risks to aquatic biota are confined to exposure to cadmium 

and endrin aldehyde. 

For acute comparisons, only the maximum concentration of endrin aldehyde exceeded its acute benchmark 

value (HQ = 8.5; Appendix 1.11). 

It should be noted that the concentrations of both boron and manganese exceeded their background 

concentrations. However, few data on the potential toxicity of these two metals to aquatic biota could be 

identified. The results of a toxicity test conducted on the freshwater duckweed, Lemna minor were located 

in the USEPA AQUIRE database. The results of this study demonstrated that exposure to concentrations of 

boron in excess of 60 mg/L did not adversely affect the growth of this aquatic macrophyte. Changes in 

behavioral response were noted when the flatworm Dugesia dorocephala was exposed to concentrations 

of boron that ranged from 0.1 to 1 .O mg/L (USEPA, 1995b). Information with respect to manganese toxicity 

was also limited. Toxicity test data were confined to the results of a study conducted on L. minor. This 

study determined that exposure to 31 mg/L of manganese resulted in a reduction in the growth and number 

of fronds produced by this aquatic macrophyte (USEPA, 1995). The effects concentrations for both boron 

and manganese reported in AQUIRE are several orders of magnitude greater than those measured in the 
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Thames River. While these data are limited and are associated with freshwater rather than estuarine species, 

these results suggest that the concentrations of these two metals measured in samples collected from the 

Thames River are probably too low to adversely impact aquatic receptors. 
-4 

Sediments 

Sediment samples were collected from the Thames River during the Phase II RI and Phase II RI 

Supplemental Ecological Investigation. Only three of the Thames River sites sampled during the Phase II 

RI were sampled again during the Phase II RI Supplemental Ecological Investigations (i.e., T3SD1, T3SD4, 

and T4SD2). The maximum and average chemical concentrations for these three samples were compared 

to background and to benchmark values. In all other instances, the results for the individual samples were 

compared to background and benchmark values. Review of analyses performed on sediments collected 

from the Thames River determined that the detection limits of a number of organic sediment contaminants 

were greater than both their respective ER-L/ER-M values. in order to evaluate their potential risks, the 

detection limits recorded for this subset of contaminants were conservatively selected to serve as their 

“representative” concentrations. These concentrations were compared to site-specific sediment benchmark 

values to evaluate their potential risk to benthic receptors. 

No COCs were detected at stations T4SD4, T5SD2, and EC-SDTR07 (see Appendix 1.11); however, 4,4’-DDD, 

4,4’-DDE, 4,4’-DDT, fluorene, and acenaphthene (only at stations T4SD4 and EC-SDTR07) were retained as 

COCs because their detection limits exceeded both their respective ER-L/ER-Ms. A combination of 

inorganic and organic COCs were identified at the remaining stations (Table 17-12). Wiih the exception of 

stations EC-SDTROl and T5SD4, lead, copper and/or arsenic were found at all of the Thames River stations 

in concentrations greater than aquatic biota benchmark values. Heptachlor, and to a lesser extent, 4,4’- 

DDD, 4,4’-DDE, and 4,4’-DDT, were detected in concentrations in excess of their respective benchmark 

values in approximately half of the samples collected. The maximum concentration of gamma- chlordane 

detected at station Tl SD2 (HQ =3.2E +2) greatly exceeded the HQs associated with other chemicals found 

in these sediment samples. Other analytes detected in these sediment samples, producing high HQ values 

included pyrene, heptachior, and 4,4’-DDD. The results of these comparisons indicate that aquatic biota 

inhabiting this portion of the Thames River are potentially at risk. 

=w 

For comparisons of the maximum concentrations of inorganics to acute benchmarks, only nickel at Station 

T4SD2 exceeded its benchmark (Appendix 1.11). For organics, the maximum concentrations of DDT, DDD, 

DDE, and several PAH compounds exceeded acute benchmarks at several stations. No average 

concentrations of inorganics exceeded sediment acute benchmarks. The average concentrations of DDT, 

DDD, DDE, and a few PAHs slightly exceeded acute benchmarks at some stations. 
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It should be noted that the concentrations of boron and iron also exceeded background concentrations. 

However, no appropriate benchmark values could be determined for these metals and HQs could not be 

calculated. Because the potential risks associated with these metals could not be assessed, both were 

conservatively retained as potential COCs. However, as noted above, the limited information available with 

respect to boron’s toxicity suggest that, based on the concentrations measured in these samples, aquatic 

biota are not at risk as a result of exposure to boron. No sediment endpoint could be identified with which 

the potential toxicity of iron could be evaluated. It is probable however, that much of the iron present in 

these sediments is bound to sulfide, limiting its bioavailability. 

The endpoints selected to evaluate the potential risks associated with contaminants detected in surface 

water and sediment samples collected from the Thames River were based on acute and chronic toxicity; 

these endpoints do not address contaminants that might bioaccumulate in food chains and represent a risk 

to receptors such as finfish. Of the contaminants detected in these samples, the pesticide DDTR, mercury, 

and PAHs represent contaminants known to bioaccumulate. 

Although ubiquitous in nature, PAHs in marine environments tend to originate mainly from anthropogenic 

sources. Many individual PAHs have carcinogenic or mutagenic potential. Studies conducted in Puget 

Sound, Washington, have demonstrated significant correlations between the concentrations of PAHs in 

sediments and the prevalence of hepatic neoplasms in English sole (Malins et al., 1988; Stein et al.,1990 as 

cited in Heliou, 1996). Once animals are exposed to PAHs, several fates await these xenobiotics, depending 

on the species considered. In general, the process is more complex in vertebrates than in invertebrates. 

Due to enzymes called mixed-function oxidases (MFOs), there are several possible fates for PAHs once 

taken up by vertebrates (Hellou, 1996). MFOs are involved in the biotransformation of PAHs (oxidation and 

conjugation) to more water-soluble metabolites that can, in turn, be retained or excreted. These different 

outcomes can take place at different rates depending on the PAH considered and the species examined. 

In most cases, muscle tissue exhibits lower free PAH concentrations than do the liver, gonads, stomach, 

or the gall bladder, while the liver displays higher concentrations than do muscle tissue. The presence of 

PAHS in gonads is of great concern, since it is the early developmental stages that are more affected by 

contaminants (Hellou, 1996). 

In general, the liver/muscle ratio of concentrations would reflect the ability of vertebrates to eliminate and/or 

biotransform PAHs, a lower ratio indicating a lower efficiency. However, exceptions to this observation are 

apparent. Many factors also affect the observed variation in PAH concentrations between muscle tissue and 

other organs. Possible factors might include the fish species, age, sex, reproductive state, feeding behavior, 

type of habitat, type and amount of PAHs and/or other contaminants present in the environment, 
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temperature, and mixed-function oxygenase activity. Elucidating the role played by these interacting 

variables still presents a long-term challenge (Hellou, 1996). 

At present, a threshold value for PAHs in vertebrate tissue where biological effects can be predicted cannot 

be proposed. Therefore, the meaning of a PAH concentration obtained from a tissue of molluscs, finfish, 

or marine mammals remains unknown (Hellou, 1996). 

Nearly all (95 - 99%) of mercury in fish exists as methylmercury (Huckabee et al., 1979; Grieb et al., 1990; 

Bloom, 1992 as cited in Wiener and Spry, 1996). Diet accounts for more than 90% of the methylmercury 

accumulated by fish (Spry and Wiener, 1991; Rogers, 1994 as cited in Wiener and Spry, 1996). Assimilation 

efficiency for the uptake of dietary mercury is estimated to range from 65 to 80% or greater (Rogers, 1994 

as cited in Wiener and ,Spry, 1996). Feeding habits and the food-chain structure influence the 

methylmercury uptake in fish, and piscivorous fishes usually contain higher concentrations than do 

coexisting fishes of lower trophic levels. In fish, methylmercury rapidly penetrates and is cleared from the 

gut and the gills, binds to red blood cells, and is rapidly transported to all organs, including the brain (Giblin 

and Massoro, 1973; McKim et al., 1976; Olson et al., 1978; Harrison et al., 1990 as cited in Wiener and Spry, 

1996). There is a dynamic internal redistribution of assimilated methyfmercury among the tissues and organs 

of fish exposed to methylmercury in laboratory and field studies, with skeletal muscle being the “primary” 

receiver (Wiener and Spry, 1996). Here the methylmercury is bound to sulfhydryl groups in muscle protein 

(Gilbin and Massoro, 1973; McKim et al.,1976; Olson et al., 1978; Huckabee et al., 1979; Buodou and 

Ribeyre, 1983, 1985; Ribeyre and Boudou, 1984; Harrison et al., 1990 as cited in Wiener and Spry, 1996). 

Fish eliminate mercury very slowly relative to the rates of uptake (Lockhart et al., 1972; Ruohtula and 

Miettinen, 1975; McKim et al., 1976 as cited in Wiener and Spry, 1996). 

While much progress has been made on understanding the biogeochemistry of mercury, little progress had 

been made in defining fish-tissue residues of mercury associated with toxic effects and in assessing the 

toxicological significance of mercury in fish (Wiener and Spry, 1996). Methylmercury appears to exert its 

most harmful effects on the central nervous system, leading to incoordination, inability to feed, diminished 

responsiveness, and starvation. In adult fish, the presence of concentrations of 7 - 15 pg/kg wet weight 

or greater in the brain probably cause severe, potentially lethal effects (Wiener and Spry, 1996). For axial 

tissue, tissue residues of 6 to 20 pg/kg wet weight are associated with toxicity. Although not well-studied, 

the tissue concentrations resulting in behavioral changes that result in death are probably lower than those 

quoted above However, the internal toxicity of methyimercury in fish is influenced by many factors that 

contribute to the uncertainty associated with deriving critical tissue residues (Wiener and Spry, 1996). 
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Wiener and Spry (1998) concluded that the primary effect of mercury on fish populations - if any, at existing 

exposure levels - would be reduced reproductive success resulting from toxicity in maternally deriied 

mercury to embryonic and larval stages. Sublethal and lethal effects on fish embryos are associated with 

mercury residues in eggs that are lower than (perhaps 1 to 10% 09 the residues associated with toxicity in 

adult fish. Furthermore, the limited data imply that, for some fish populations, the margin of safety between 

harmful and existing mercury residue levels may be much less for embryo-larval stages than for adults. The 

toxic effects of maternally derived methylmercury on embryo-larval stages of piscivorous fish merits further 

attention (Wiener and Spry, 1998). 

Benthic Macroinvertebrate Community 

In addition to sediment samples collected for chemical analysis, sediment samples were also collected from 

the Thames River to characterize the macroinvertebrate community in the vicinity of the NSB-NLON (Section 

17.2.4). The following were used to evaluate the results of this quantitative benthic survey (see Appendix 

G.3): 

0 Total number of taxa per station (taxa richness) 

l Total number of individuals per station 

0 The Shannon-Weiner diversity index 

l Potential dominance by opportunistic (i.e., disturbance and pollution tolerant) species 

0 The Bray-Curtis similariiy index 

0 Expected number of taxa 

0 Statistical analyses. 

Taxa Richness 

The total number of taxa per station (i.e., taxa richness) is the number of taxa observed at a station in at 

least one of three replicate samples. The total number of invertebrate taxa at each station is summarized 

in Table 17-13 and ranged from 18 to 55 per station. The number of taxa per station increased with distance 

from the NSB-NLON along two east-west transects (e.g., 23 and 55 reported for stations T3SD4 and T5SD4, 

respectively), one transect near the Lower Subase increasing from 18 taxa near shore (T3SD2) to 55 taxa 

by the western shore (T5SD2), and one transect at DRMO increasing from 23 taxa at the near shore station 

(T3SD4) to 51 taxa on the west side of the river opposite DRMO (T5SD2). In general, the taxa richness of 

many of the stations were similar to the upstream and downstream stations. 
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Total Number of Individuals 

The total number of individuals per station is represented by the mean of the three replicate 0.05 m2 

samples. These values ranged from 178 to 1,242 Fable 17-13). Upstream and downstream stations had 

178 to 284 individuals per sample (stations TPSDl and T2SD2). The mean number of individuals per sample 

increased with distance from the NSB-NLON along two east-west transects (at the Lower Subase and 

DRMO) and decreased with distance along two transects (off Goss Cove and north of Pier 33 where 

Stream 6 of the Area A Downstream/OBDA discharges to the Thames River). The increase from east 

(T3SD2) to west (T5SD2) along the Lower Subase transect was from 406 to 680 individuals per sample. At 

the DRMO transect, the mean number of individuals increased from 398 near shore (T3SD4) to 774 at the 

opposite shore (T5SD4). At the Goss Cove transect, the mean number of individuals decreased from near 

shore (1,242; T3SDl) to the opposite shore (273; TSSDI). At the transect north of Pier 33, the mean number 

of individuals decreased from 923 near shore (T3SD3) to 207 at the opposite shore (T5SD3). 

Shannon-Weaver Diversity Index 

The Shannon-Weaver diversity index was used to characterize species diversity which is a function of the 

number of species per sample and the evenness with which individuals are distributed among the species. 

Shannon-Weaver diversity index values ranged from 1.01 to 2.5 (Table 17-13). The lowest diversity index 

value of 1 .Ol was calculated for the nearshore station north of Pier 33 (T3SD3), and the highest value of 2.5 

was opposite the Lower Subase. The low value of 1 .Ol nearshore Station south of Pier 33 fT3SD3) reflects 

the dominance by Cossura longocirrata at this location. The diversity index of 2.5 opposite the Lower Base 

(T5SD2) reflects, in part, the large number of taxa observed at this location (taxa richness=55). Upstream 

(TlSDl and TlSD2) and downstream (T2SDl and T2SD2) stations that are away from the immediate 

influence of the NSB-NLON had indices of approximately 2. Other stations with diversity indices 

approximately 2.0 were T4SDl (nearthe Goss Cover pier line) and T5SD4, opposite the DRMO. Stations with 

diversity values lower than 2.0 (indices around 1.5 or less) were located near Pier 33 (T3SD3 and T4SD3) 

and Lower Subase (T3SD2). 

Indicator Species 

Three annelid worms were dominant at most of the Thames River benthic stations. These were Mediomastus 

ambisefa, Cossura longocirrata, and Streblospio benedicti. M. ambiseta accounted for 12 to 55% of 

individuals at each station. This species has been identified as opportunistic (Dauer, 1993). C. longocirrata 

was most notably dominant at T3SD2 (near shore at the Lower Subase) and T3SD3 (north of Pier 33) where 

it accounted for 63 and 69% of all individuals, respectively. In contrast, C. Iongocirrata accounted for less 
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than 1% of all individuals at T5SD4 (western shore opposite DRMO). S. benedicti generally accounted for 

between 5 and 30% of all individuals. Like M. ambisefa, S. benedicti has been classified as opportunistic 

(Dauer, 1993). 

Of the benthic species known to be “pollution sensitive”, small numbers of the amphipod Ampelisca abcfira 

were found at most stations. 

Bray-Curtis Measure of Similarii 

The Bray-Curtis measure of similarity was used to compare the differences in number of individuals per 

species at each combination of two stations. For purposes of this analyses, values of 0.4 or less are 

“dissimilar”. The results of these comparisons are summarized in Table 17-14. 

Categories of greater than 0.6 and less than 0.4 were selected to represent the distribution of similarity 

among stations. The results are shaded to represent groups of stations by similarity. Stations that are 

similar (Bray-Curtis index greater that 0.6) are shaded. The results indicate a fairly high degree of similarity 

among the stations. Only 6 of the 120 comparisons between pairs of stations resulted in Bray-Curtis indices 

less than 0.4. Stations that appear to have somewhat different benthic communities based on a Bray-Curtis 

index of less than 0.4 are at the pier line at DRMO (T4SD4), the opposite side of the river from DRMO 

(T5SD4) and the Lower Subase, and near the Goss Cove landfill (T4SDl). These stations had a higher 

number of taxa and invertebrates per sample than the other stations. 

Expected Number of Taxa 

The observed versus expected number of taxa per station are summarized in Table 17-13. Results of the 

analysis indicate that several of the benthic invertebrate stations had fewer taxa than predicted by the EMAP 

regression model. These stations were opposite Pier 10 (lXSD2) and at the pier line north of Pier 33 

(T3SD3), where only 53% of the expected number of species were observed. Other stations with lower than 

expected taxa include the pier line between Piers 8 and 10 (T4SD2) with 68% of expected taxa, and the 

upstream station (Tl SD2) and nearshore north of Pier 33 (T4SD3) with 73% of expected taxa. These results 

indicate fewer than expected taxa at these stations. Note, however, that the analysis is limited in its ability 

to differentiate between stress related to chemical contaminants and other environmental conditions such 

as low dissolved oxygen. 
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Statistical Analyses 

Statistical analyses were used to elucidate relationships between chemicals present in sediment samples 

collected in 1993 and the health of the benthic community. 

The correlation matrices were constructed using Pearson correlation coefficients (r). Pearson correlation 

coefficients range in value from -1.0 to 1 .O, where -1.0 represents an inverse linear relationship, 1 .O 

represents a positive linear relationship, and 0.0 represents an absence of linear relationship. Unless noted, 

the correlations discussed in this section were statistically significant for p 2 0.01. 

The chemicals used in these correlations were those detected during the Phase II RI that had the greatest 

potential to pose a risk to benthic invertebrates based on their detection at levels above sediment 

benchmark values. These chemicals included the sum of 4,4’-DDT and its metabolites (referred to as DDTR), 

total PAHs, copper, lead, and zinc. 

For each of the compounds of concern with the exception of DDTR, one half the sample quantitation limit 

was used for values reported as “not detected”. Due to the high sample quantitation limits for 4,4’-DDT and 

its metabolites relative to detected values, “0” was used for non-detects. This analysis included DDTR for nine 

of the 16 sediment stations. It was not included for the other seven stations due to the high sample 

quantitation limit. 

TOC was used in the statistical analyses because organic and inorganic compounds may adsorb to TOC 

in sediment. The analysis also considered the clay/silt content (the percentage of sediment able to pass 

through a No. 200 sieve) of the sediment to account for potential habitat preferences of benthic 

invertebrates. 

Community parameters included in the correlation matrix were total number of taxa per station, mean 

number of taxa per station, mean number of individuals per station, the Shannon-Weaver diversity index, 

and species richness. Species richness depends on the number of species per sample but is modified by 

the number of individuals present per sample (Table 17-3). In this case it was calculated as: 

S-l s=- 
LogN 

where S is the number of species and N is the number of individuals (Odum, 1971). The results of the 

Correlation Coefficient calculations are summarized in Appendix G.3. 
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The results of these analyses indicate that the inorganic chemicals were positively correlated. lnorganics 

and total PAHs were also positively correlated with percent total organic carbon and percent clay/silt. The 

r values for inorganics and TOC ranged from 0.60 to 0.72, and for total PAHs, r was 0.52. This result 

suggests that COCs such as PAHs and metals have a greater affinity for sediment wlth high and high silt 

and clay content. However, the correlation of DDTR with percent TOC was not significant (p = 0.45). 

Species richness and the mean number of taxa exhibited a statistically significant negative correlation with 

the four Inorganic COCs included in this matrix. However, correlations between these two community 

parameters and the organics (DDTR and PAHs) were not significant (~~0.1). Grain size also exhibited a 

significant negative correlation with mean number of taxa and taxa richness. In addition, the results of this 

analysis indicated that no statistically significant relationship existed between the Shannon-Weaver diversity 

index and the COCs included in this correlation matrix. 

Because grain size and TOC influence the distribution of both benthic organisms and sediment COCs, partial 

correlations were used to assess whether these two variables had a confounding effect on the apparent 

relationship between COCs in sediment and benthic community parameters. Results of the partial 

correlations indicated that when controlling for the effects of percent clay/silt, statistically significant negative 

correlations existed between inorganics and taxa richness, mean number of taxa, and total taxa. However, 

no statistically significant relationship was indicated between the number of individuals and any of the COCs 

evaluated. When controlling for TOC, significant negative correlations were also indicated between the mean 

number of taxa and copper, lead, and zinc. However, no consistent relationship was exhibited between taxa 

richness, and the total number of taxa. These results are somewhat unexpected since all three parameters 

are closely related. Only the correlation between lead and the number of individuals was statistically 

significant (r = -0.45; p = 0.09). 

The statistical results suggest that a possible relationship exists between lnorganics and the number of taxa 

present at a site. However, the results of the analyses did not demonstrate that this relationship was 

consistent for all of the macroinvertebrate community parameters considered. In addition, the analysis could 

not account for other factors that may have affected the benthic community (e.g., salinity, predators, current, 

dissolved oxygen) and may have influenced these results. As previously discussed, the tidal nature of the 

Thames River meant that un-impacted reference areas could not be located. Instead, samples were 

collected upstream and downstream of the NSB-NLON in order to place some of the sampling stations in 

areas regarded as being outside the reach of river potentially influenced by site-contaminants. Despite these 

efforts, both upstream and downstream sampling locations also exhibited elevated sediment contamination. 

These contaminants may have come from the NSB-NLON or from facilities located upstream and 

downstream from the site. The presence of this contamination reduced the probability that the statistical 
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analyses would be able to determine that site-contaminants were adversely impacting the benthic community 

near the NSB-NLON. What the statistical analyses did indicate was that the benthic community near the 

NSB-NLON resembled the benthic community present in samples collected distant from the facility. 

Sediment Toxicity Tests 

Data collected during the Phase II RI indicated that a number of inorganic and organic chemicals (e.g., 

heavy metals and PAHs) were present at concentrations in excess of benchmark values protective of aquatic 

biota. These results suggested that aquatic biota inhabiting sections of the Thames River containing these 

chemicals could be adversely impacted. As a result, additional samples were collected from the Thames 

River during the Phase II Supplemental Ecological Investigation to determine the toxicity of these sediments 

to aquatic biota. Two estuarine invertebrate species (Ampelisca abdifa and Leptocherius plumosus) served 

as test species for the 1 O-day laboratory toxicity tests. Sediment samples collected from EC-SDTROl served 

as the reference location for these tests. The methods used to perform these tests and the test conditions 

are described in detail in Section 2.7. 

As summarized in Table 17-15, the results of these tests demonstrated that, with the exception of samples 

collected from locations EC-SDTROC02 and EC-T3SD4-02, the response of test organisms exposed to 

sediments collected from the Thames River near NSB-NLON did not differ significantly from that of 

organisms exposed to samples collected from the control location. These results suggest that although 

concentrations exceeded benchmarks, they are not biologically available in concentrations that would 

adversely impact aquatic biota. 

Results of tests conducted on sediments collected from EC-SDTR04-02 and EC-T3SD4-02 indicated that, 

of the two test organisms, only the survival of A. abdifa was significantly less than that of organisms exposed 

to sediments collected from the reference station. The survival of L. plumosus did not differ significantly 

from that of the control. The difference in the response of these two species may be attributable to 

differences in species sensitivity to chemicals present in the sediments collected from these two stations (i.e., 

A. abdita is more sensitive than L. plumosus) or the physical nature of the sediments (e.g., grain size) may 

be such that the survival of A. abdira was reduced. As summarized in Table 17-12, several organics and 

inorganics were present in concentrations that exceeded their respective benchmark values. While the 

actual reason for this difference in response is unknown, these results suggest that conditions at stations 

EC-SDTR04-02 and EC-T3SD4-02 may adversely impact sensitive benthic macroinvertebrates. 
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Pier 15 and 17 Sediment Toxicitv Tests 

In addition to the sediment toxicity tests conducted for the Phase II RI Supplemental Ecological Investigation, 

toxicity tests were conducted on sediments collected from Piers 15 and 17 in support of a pier replacement 

study (Maguire Group, 1994). Test organisms were exposed to sediment samples collected from locations 

near the two piers for lo- and 28- day periods. A lOday exposure period is appropriate when the COCs 

are metals while 28day exposure periods are appropriate when organics or organometallic contaminants. 

While these test periods may not allow tissue concentrations to reach equilibrium, “these tests determine 

the potential for bioaccumulation and provide information for decision-making” (ACOE/EPA, 1991). 

A. abdita also served as the test species in these studies. USEPA/Army Corps of Engineers guidelines 

(USEPA/ACOE, 1991) were followed. These tests were conducted to evaluate whether the levels of PAHs, 

PCBs, and metals detected in sediment in the vicinity of Piers 15 and 17 would affect benthic organisms at 

a proposed dredge disposal site. 

The Maguire Group performed lo-day solid-phase bioassays with two composite sediment samples that 

came from the top 3 feet of sediment at Piers 15 and 17. The test also used reference sediment that came 

from a known clean area near the proposed disposal site. After lOdays of exposure to the sediment, the 

surviving organisms were counted and the percent survival calculated. Like the results of the majorii of 

the tests conducted for the Phase II RI Supplemental Ecological Investigation, these studies determined that 

the percent survival of A. abdifa exposed to samples collected from Pier 15 and 17 samples did not differ 

significantly from that of organisms exposed to the control or reference sediments. 

In addition to the lOday sediment toxicity tests, 28-day bioaccumulation studies were performed using 

Macoma nasuta, a bivalve, and Nereis virens, a polychaete. These tests were conducted following protocols 

developed by USEPA/ACOE guidelines (USEPA, 1991). The results of these studies indicated that these 

two species exhibited some bioaccumulation of PAHs (acenaphthene, phenanthrene, anthracene, 

fluoranthene, and pyrene) and of PCBs. No metals were found to bioaccumulate. 

Concentrations of Acid Volatile Sulfide (AVS) and Simultaneously Extractable Metals (SEM) 

In addition to toxicity testing, the concentrations of AVS and SEM present in each of the sediment samples 

collected in the Phase II Supplemental Ecological Investigation were also measured so that the bioavailability 

of cationic metals could be determined. 
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The concentrations of SEM and AVS measured at each station are summarized in Table 17-16. In every 

instance, SEM concentrations were less than those of AVS, indicating that site-specific sediment criteria for 

these five metals were met at each of these locations. In addition, the concentrations of SEM recorded at 

each station were significantly less than zero, indicating that these five cationic metals are unlikely to 

adversely impact aquatic biota inhabiting this portion of the Thames River. These results also suggest that 

chemicals (or perhaps the sediment physical characteristics) other than copper, cadmium, nickel, lead, and 

zinc are responsible for the adverse response exhibited by A. abdita exposed to sediments collected from 

stations EC-SDTR04 and EC-T3SD4 (Table 17-l 5). 

17.752 Waterfowl 

Quantitative Risk Characterization 

Potential risks to waterfowl were assessed using the double-crested cormorant and the herring gull. As 

discussed in Section 17.7.2, the primary exposure pathway for these two receptors was the ingestion of 

prey. In order to assess the potential impacts to these species, concentrations of chemicals measured in 

shellfish tissue were used to calculate the potential dose these two receptors could receive from prey taken 

from the riier. It was assumed that these tissue concentrations were representative of concentrations of 

chemicals in prey typically taken by these two receptors. Both the maximum and average chemical 

concentrations were used to calculate potential doses (Table 17-17). All calculations performed for these 

representative species are contained in Appendix I.1 1. 

As discussed in Section 3.4, risks to waterfowl are expressed in terms of HIS, which are the sum of 

chemical-specific HQs. Tables 17-l 8 and 17-19 contain the HIS calculated for each receptor exposed to the 

maximum and average concentrations associated with shellfish from the Thames River. 

A HI of 1.3E +2 was calculated for the double-crested cormorant when the maximum tissue concentrations 

were considered. These results indicate that this species was potentially at risk. Zinc (HQ = 1 .I E +2) and 

mercury (HQ = 1.4E + 1) contributed most significantly to this receptor’s potential risk. 

When average concentrations of tissue contaminants were used, to slightly lower risks resulted (HI = 

2.1 E+ 1). Zinc and mercury again accounted for the majority of this receptor’s potential risk. 

Using acute toxicity benchmarks, no HIS > 1 were generated for the cormorant for the either the maximum 

or average concentration scenarios (Appendix 1.1 l), suggesting no potential acute risks to this receptor. 
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,- The HI calculated for the herring gull using maximum tissue concentrations (HI = 1.6E+2) indicates that this 

species was potentially at risk. Like the double-crested cormorant, inorganic contaminants (zinc and 

mercury) contributed most significantly to this receptor’s potential risk. 

When it was assumed that this organism was exposed to the average concentration of contaminants 

detected in Thames River shellfish, the resulting HI for this receptor was somewhat reduced (HI = 2.7E t 1) 

but still indicated that this organism was potentially at risk. Zinc (HQ = 2.OEt 1) and 4,4’-DDE 

(HQ t 2.9E t 0) were the contaminants that made the greatest contribution to this receptor’s potential risk. 

Using acute toxicity benchmark values for the herring gull, no HIS > 1 were generated for either the 

maximum or average concentration scenarios (Appendix I.1 I), suggesting no potential acute risks to this 

receptor. 

Qualitative Risk Characterization 

In addition to quantitatively evaluating potential impacts to waterfowl, information in the literature was 

reviewed to qualitatively evaluate the potential impacts that contaminants associated with the Thames River 

might have on waterfowl and other avian species. .Because data on the impact of these toxics to waterfowl 

is limited, additional information on the effects of these chemicals to other species of birds was included. 

Lindane 

Acute symptoms observed in male mallard ducks exposed to lethal doses of lindane include regurgitation, 

polydipsia, tremors, circling, slowness of reflexes, and opisthotonos (HSDB, 1995; Handbook of Toxicitv of 

Pesticides to Wildlife, 1970). Acute toxicity values include an oral LD,, for juvenile male mallard ducks of 

greater than 2000 mg/kg (HSDB, 1995; Handbook of Toxic’kv of Pesticides to Wildlife, 1970) and an oral 

LC,, for young mallard ducks of greater than 5000 mg/kg (12% mortality to 1500 mg/kg and 17% at 

5000 mg/kg) (HSDB, 1995; Lethal Diet Toxicity of Environmental Pollutants to Birds, 1975). 

For other birds, toxicity values of lindane include oral LCscs of 882 mg/kg, 425 mg/kg, and 561 mg/kg in 

juvenile bobwhite quail, Japanese quail, and ring-necked pheasants, respectively (HSDB, 1995; Lethal Diet 

Toxicity of Environmental Pollutants to Birds, 1975). In addition, lindane metabolites were believed to be 

responsible forthe porphyrinogen carboxylase inhibition that occurred in the livers of white leghorn embryos 

and New Hampshire newborn chicks, but not in New Hampshire embryos, after the chick embryos had been 

exposed to 1 and 2 mg of lindane/egg (HSDB 1995; Taira MC et al., 1980). 
-. P 
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Dieldrin 

Observed toxicological effects of dieldrin in waterfowl include behavioral changes of mallard ducks exposed 

to up to 30 mg/kg dieldrin for 75 days from birth. Overall findings included a dosedependent decrease of 

hepatic microsomal enzymes (serotonin, norepinephrine and dopamine) and a decrease of aggressive 

behavior (based on dominance subordinate pattern). The dieldrin brain tissue levels correlated with effects 

on aggressive behavior were 0.2-0.4 mg/kg (Sharma, 1973; Sharma et al., 1976, as cited in Peakall,l985). 

In addition, behavioral abnormalities noted in field observations of the grey heron (Ardea cinerea) include 

destruction of eggs by adults and abnormal breeding cycle restarting before chicks have fledged at 5 mg/kg 

dieldrin in chicks and 8 mg/kg in eggs (Milstein et al. 1970, as cited in Peakall, 1985). However, concurrent 

exposure to other chemicals was likely (Peakall, 1985). 

In other birds, such as the coturnix quail, effects on operant behavior have occurred at 5 mg/kg dieldrin (8- 

day exposure) (Kreitzer and Heinz, 1974, as cited in Peakall, 1985) and a LC, of 1,355 mg/kg has been 

determined (5day exposure) (Heath et al., 1972, as cited in Peakall, 1985). In bobwhites, the NOEL for 

operant behavior effects caused by dieldrin is between 50 and 100 pg/alternate days (28day exposure). 

The dieldrin brain tissue level correlated with operant behavioral effects is 4 mg/kg. Finally, lethality has 

resulted in birds exposed to 200 pg/alternate days in less than a total of 28 days (Gesell et al., 1979, as 

cited in Peakall, 1985). 

Chlordane 

Toxicity values of chlordane for mallards (Anas plafyrhynchos) include oral LDsos of 709 mg/kg (NRCC, 

1975, as cited in USRNS, 1990), 858 mg/kg in 10 day-old ducklings @-day exposure) (Hill et al., 1975, as 

cited USFWS 1990), and 1,200 mg/kg body weight in 4-5 month-old ducks (single dose) (Hudson et al., 

1984, as cited in USFWS, 1990). Chlordane is believed to interfere (in a dose-dependent manner) with 

reproduction in ducks (Anas spp.) by reducing the binding of progesterone to its cytoplasmic receptor in 

the shell gland mucosa (Lundholm, 1988, as cited in USFWS, 1990). 

In several other species of waterfowl, reproductive impairment has also resulted due to exposure to a marsh 

treated with 1.12 kg technical chlordane per hectare. Effects included no reproduction in blue-winged teal 

(Anas discors) and northern shovelers (Anas clypeafa), and 60% inhibited reproduction in coots (Fulicia 

americana) and red-winged blackbirds (Agelaius phoeniceus) (NRCC 1975, as cited in USFWS, 1990). 

Signs of chlordane intoxication in birds in general include sluggishness, drooped eyelids, fluffed feathers, 

low crouching on perch, reduced food intake, and weight loss (USFWS, 1990). Later afflicted animals rested 
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on their breasts, wings spread, quivering and panting rapidly, back arched, neck arched over the back, and 

sometimes convulsing (Stickel et al., 1983, as cited in USFWS, 1990). Signs of intoxication appeared within 

5 minutes, and death usually occurred in the first 8 days of exposure; remission took up to 4 weeks in some 

birds (Hudson et al., 1984, as cited in USFWS, 1990). 

Some chlordane isomers tend to persist in avian tissues for lengthy periods (USFWS, 1990). Oxychlordane 

was the most persistent chlordane component in avian brain tissues. Oxychlordane residues in brain tissue 

approaching 5 mg/kg were considered wlth in the lethal hazard zone to birds (Stickel et al., 1979, as cited 

in MIS, 1990). 

4,4’-DDT, 4,4’-DDE, 4,4’-DDD 

Acute avian toxicity data for 4,4’-DDT and its metabolites include a LC,, value of 1,869 mg/kg (4,4’-DDT) 

in juvenile mallard ducks (Anas plafyrhynchos) (Van Veltzen and Kreitzer 1975, as cited in USEPA 1993b). 

Chronic toxicity values for reduction in eggshell thickness in mallards exposed to dietary 4,4’-DDT or 

4,4’-DDE include LOAELs of 20 mg/kg (or 1.16 mg/kg/d, based on a default body weight of 1 kg and 

feeding rate of 0.0582) for 4,4’-DDT in females (Davidson and Sell, 1974, as cited in USEPA, 1993b) and 10 

mg/kg (2.91 mg/kg/day, based on the default body weight and feeding rate) for 4,4’-DDT and 4,4’-DDE 

(Kolaja, 1977), and a NOAEL of 2 mg/kg (or 0.116 mg/kg/day, based on the default body weight and 

feeding rate) for 4,4’-DDT (Davidson and Sell, 1974, as cited in USEPA, 1993). On the other hand, King et 

al. (1991) found no correlation of 4,4’-DDE residues of approximately 1.6 pg/g in Forster’s tern (Sterna 

forsteri) eggs or approximately 3.4 pg/g in black skimmer (Rynchops niger) eggs with eggshell thickness 

and no evidence that shell thinning of eggs adversely affected reproduction. 

Other toxicity values for reproductive success, such as percent cracked eggs, embryo mortality, hatchling 

survivability, and number of ducklings per hen, in mallards over a 2-year exposure period include LOAELs 

of 10 mg/kg (or 0.58 mg/kg/day, based on the default body weight and feeding rate) for dietary 4,4’-DDE 

and 25 mg/kg (or 1.45 mg/kg/day, based on the default body weight and feeding rate) for dietary 4,4’-DDT, 

and a NOAEL of 10 mg/kg (or 0.58 mg/kg/day, based on the default body weight and feeding rate) for 

dietary 4,4’-DDT. 4,4’-DDD also impaired reproductive success, but less severely than did 4,4’-DDE (Heath 

et al., 1969, as cited in USEPA, 1993). In brown pelicans studied for five years, the inferred LOAEL for 

reproductive success is 0.15 mg/kg for 4,4’-DDT and its metabolites (or 0.028 mg/kg/day, based on a 

reported body weight of 3.5 kg and a converted food ingestion rate of 0.66 kg/day) (Anderson et al., 1975). 

Lethality has been observed in mallards with chronic exposure to dietary 4,4’-DDT at 40 mg/kg (Heath et 

al., 1969, as cited in USEPA, 1993) and 200 mg/kg (Davidson and Sell, 1974, as cited in USEPA, 1993). 
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Polyaromatic Hydrocarbons (PAHs) 

In general, PAHs are metabolized by birds and readily excreted so levels in eggs are very low (Stronkhorst 

et al., 1993). In chick embryos (Gal/us domesticus) dosed with 0.3 pg/g fluoranthene, no effects on 

embryonic mortality were found (Brunstrom et al., 1991, as cited in Stronkhorst et al., 1993). Data are lacking 

or unavailable on PAH background concentrations in natural populations of birds (USFWS, 1987). 

Heavy Metals 

No data could be obtained on the effects of silver in birds. Although fresh water mussels are capable of 

accumulating silver, the food chain was not found to be an important route of silver accumulation for animals 

at higher tropic levels, suggesting no food chain magnification (HSDB, 1995; Luoma and Jenne, 1977). 

Little data could be obtained on the effects of copper or zinc in birds. King et al. (1983) has reported a no- 

observed effect concentration for reproductive success of 1.22+0.1 and 12.33kO.38 pg/g for copper and 

zinc, respectively, in eggs of terns (Stronkhorst et al., 1993). 

Acute oral toxicity of methylmercury in birds includes LD,,s values ranging from 2.2 to 23.5 mg/kg for 

mallards (Anas platyrhynchos) and 37.8 mg/kg in fulvous whistling ducks (Dendrocygna bicolor) (Eisler, 

1987, as cited in USEPA, 1993). In addition, signs of mercury poisoning have occurred within 20 minutes 

after administration and death has occurred between 4 and 48 hours in mallards (Hudson et al., 1984, as 

cited in USEPA, 1984). 

In a series of studies on the effects of methylmercury (concentrations = 0, 0.5, and 3.0 mg/kg) over three 

generations of mallard ducks, a LOAEL of 0.5 mg/kg (or 0.064 mg/kg/d based on a food consumption rate 

of 128 g/kg/d) was determined for adverse reproductive and behavioral effects, including abnormal egg- 

laying behavior, impaired reproduction, fewer sound eggs laid, slowed growth of ducklings, altered duckling 

approach response to maternal calls, and altered avoidance response to a frightening stimulus (Heinz, 1974, 

1975, 1976, 1976a, 1979, as cited in USEPA, 1993). On the other hand, King et al. (1991) found no 

correlation of mercury residues of 0.04 pg/g (mean) in Forster’s tern (Sterna forsten] eggs or 0.46 fig/g 

(mean) in black skimmer (Rynchops niger) eggs and hatching success. 

Hepatic mercury concentrations ranging from 0.56 to 2.31 pg/g were not associated with mortality in great 

blue heron nestlings (Hoffman and Curnow, 1979, as cited in Sundlof et al., 1994). Liver mercury 
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concentrations of 30 pg/g in birds in general are typically associated with neurological signs (Scheuhammer, 

1991, as cl&d in Sundlof et al., 1994). 

In general, the effects that characterize mercury poisoning in birds include muscular incoordination, falling, 

slowness, fluffed feathers, calmness, withdrawal, hyperactivity, hypoactivity, and eyelid drooping (Eisler, 

1987, as cited in USEPA, 1993). 

17.7.5.3 Uncertainties 

A detailed discussion of uncertainties associated with the ecological risk assessment process is contained 

in Section 3.4. This section discusses site-specific uncertainties and assumptions associated with the 

ecological risk assessment performed on the Thames River. 

The concentration of only two surface water chemicals produced HQs greater than 1 .O. In addition, these 

two chemicals (cadmium and endrin aldehyde) were present at maximum concentrations in excess of 

surface water benchmark values at only two of the stations sampled. Given this limited occurrence and the 

conservative assumptions used to evaluate risk to these organisms, the confidence in the conclusion that 

,-“‘. 
c 

surface water is unlikely to represent a risk to Thames River aquatic biota increases. 

Several metals and organic compounds were present in excess of sediment benchmark values. Several of 

these contaminants were retained as COCs even though they were not detected in these sediments. High 

degree of uncertainty is associated with concluding that these contaminants represent a risk to benthic 

organisms. However, this uncertainty is reduced by the results of the macroinvertebrate survey, the 

sediment toxicity tests, and SEM/AVS analyses indicate that, with the exception of those at stations EC- 

SDTR04-02 and EC-T3SD4-02, these chemicals are not adversely impacting benthic macroinvertebrates in 

the Thames River. The combination of these three sets of data reduce the uncertainty associated with this 

conclusion. 

The ecological risk assessment demonstrated that both double-crested cormorants and herring gulls were 

potentially at risk as a result of feeding on shellfish from the Thames River. It was assumed that tissue 

concentrations present in shellfish taken from the Thames River were representative of concentrations of 

other prey items, and that the cormorant and the herring gull fed exclusively on shellfish. The assumption 

that these receptors feed exclusively on shellfish and that chemicals measured in shellfish tissue were 

representative of concentrations in other types of prey is particularly conservative, given the well known 

ability of shellfish to bioaccumulate many categories of chemicals. In addition, the home range of both of 
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these receptors would likely reduce their contact with contaminated prey, reducing their potential risk. All 

of these assumptions are conservative and are likely to result in an overestimation of risk for these receptors. 

17.8 COMPARISON OF SITE DATA TO CONNECTICUT STANDARDS 

Surface water analytical data for the Thames River were compared to Connecticut Water Quality Standards 

(1992) for human health, which are similar to Federal AWQC. Tables summarizing the comparison of site 

data to Connecticut standards are provided in Appendix F.16. These tables, which follow the quantitative 

risk assessment spreadsheets in the cited appendix, identify, those chemicals detected at concentrations 

in excess of state criteria. Maximum and average chemical concentrations are presented in the summary 

tables. Although the maximum concentration of a chemical may exceed an associated state criieria, the 

distribution of the chemical in the medium is also important with respect to decision making. Therefore, the 

average chemical concentration was included to provide some information on the potential distribution of 

the chemical. A brief narrative of the findings of this qualitative analysis is provided in the remainder of this 

section. 

The list of chemicals reported at maxima exceeding the state AWQC for the consumption of organisms 

and/or water and organisms in shallow and deep surface water includes: 

0 Trichloroethene 

0 Mercury 

Of these chemicals, mercury was not selected as a COC in the baseline human health risk assessment. The 

maximum detection of this chemical was less than the risk-based COC screening criteria for tap water 

ingestion. 

Sediment samples were also collected from the Thames River. No qualitative assessment of this medium 

was performed since direct exposure to sediment is not expected to occur because of the depth of the river. 

17.9 SUMMARY AND CONCLUSIONS 

This section presents a summary of major findings of the investigation in the Thames River. A summary of 

the nature and extent of contamination is provided in Section 17.91. Section 17.9.2 and 17.9.3 summarize 

the baseline human health risk assessment and the ecological risk assessment for the site, respectively. 

Section 17.9.4 summarizes the comparison of site data to state standards and Section 17.9.5 provides 

recommendations regarding additional action or investigatory efforts for the site. 
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17.9.1 Nature and Extent of Contamination 

The nature and extent of contamination in surface water and sediment of the Thames River is not considered 

indicative of significant releases from NSB-NLON. Liile variation in the nature of contamination was found 

in the sediment and surface water from upstream to downstream locations. Volatile organic chemicals were 

found to be relatively nonexistent in both matrices. By contrast, sorptive, hydrophobic chemicals such as 

pesticides and PAHs were found to be pervasive in the sediment matrix. Concentrations of PAHs increased 

slightly in the areas of Pier 33 and Berth 16, and increased substantially in the vicinity of the Lower Subase. 

Concentrations of PAHs in the samples collected near Goss Cove and in the downstream area, however,. 

were similar to those detected in samples collected from the upstream area. No distinct pattern of metals 

contamination is evident based on the available surface water and sediment data. 

A---. 

Ribbed mussels were deployed in cages for 28 days. Although this period may have not have allowed tissue 

concentrations to have reached equilibrium, this exposure period was long enough for these organisms to 

accumulate biologically available contaminants for comparison to control samples. Analyses of the mussels 

indicated that chemical constituents were present. However, those same constituents were also detected 

at relatively the same concentrations in the control mussel samples (Figure 17-6). Mercury detected in a 

sample collected near Goss Cove and sem’volatile compounds detected in the caged mussel samples 

adjacent to the Lower Subase represent two exceptions. 

Chemical contaminants were also detected in native shellfish samples. However, the results were generally 

inconclusive in establishing a link with contamination detected at NSB-NLON. PAHs were detected in one 

blue mussel sample located adjacent to the Lower Subase. This may be indicative of impacts from NSB- 

NLON. It should be noted that a majority of the native shellfish samples were collected from the commercial 

shellfish beds which were located either across the Thames River on the other side of NSB-NLON, or were 

located somewhat upstream of NSB-NLON. No commercial shellfish beds are located in close proximity 

to NSB-NLON for sampling and monitoring purposes. 

To convert wet weight to dry weight concentrations. wet weight contaminant concentrations were multiplied 

by 5 (NOAA, 1995). Dry weight concentrations of copper detected in native mussels collected near the 

NSB-NLON were found to range from 9 to 20 mg/kg. The NOAA Status and Trends Program reports an 

average value of approximately 10 mg/kg copper for the same species taken from contaminated sites. 

Analyses performed on mussels collected from the Raymark site on the Housatonic River determined that 

copper concentrations were less than 1 mg/kg, dry weight (Finkelstein, pers. corn.). Data complied by 

NOAA indicates that lethality in these species can occur at dry weight tissue concentrations ranging from 

10 to 100 mg/kg copper, dry weight (NOAA, unpublished). 
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Dry weight copper concentrations measured in oysters collected from the Thames River near the NSB-NLON 

ranged from 311 to 1265 mg/kg. Data from the NOAA Status and Trends Program indicates that copper 

concentrations of 310 mg/kg are typically recorded in oysters collected from contaminated sites. Copper 

concentrations recorded at the Raymark site were 60 - 70 mg/kg (Finkelstein, pers. corn.). Data compiled 

by NOAA indicate that lethality can occur in this species when tissue concentrations reach 5 - 900 mg/kg, 

dry weight (NOAA, unpublished). Zinc concentrations recorded in oysters collected from the Thames River 

ranged from 6050 to 14,800 mg/kg, dry weight. Zinc concentrations reported for oysters collected from the 

Raymark site equalled 1000 mg/kg while oysters collected from contaminated NOAA Status and Trends sites 

averaged 4000 mg/kg. Interpretation of the potential significance of the contaminant tissue concentrations 

measured in molluscs collected from the Thames River would have been enhanced if measurements to 

assess impacts to growth or body condition had been recorded as part of this study. 

Heavy metals such as copper, zinc and iron are known to be essential to organisms whereas metals such 

as cadmium, lead, and mercury are regarded as non-essential. However, all heavy metals, whether essential 

or not, can be toxic when taken up in excess by aquatic invertebrates (Rainbow, 1996). The rates at which 

heavy metals are taken up by aquatic invertebrates depends greatly on external physiochemical factors 

(Sunda et al., 1978; Engel and Fowler, 1979; Luoma, 1983 as cited in Rainbow, 1996) and are generally 

beyond the short-term physiological control of these organisms (Nugegod and Rainbow 1988a; 1989a, 

1989b; Simkiss and Taylor 1989a; Phillips and Rainbow, 1993 as cited in Rainbow, 1996). Aquatic 

invertebrate uptake of metals is generally by passive facilitated diffusion (Bryan, 1971, 1979; Simkiss and 

Taylor, 1989a as cited in Rainbow, 1996). Dissolved metals bind passively to membrane proteins and are 

then passed down a gradient of metal-binding ligands with increasing metal affinity (Rainbow, 1996). The 

metals eventually bind to large intracellular proteins, generally precluding their movement within and/or out 

of the organism. The “subsequent accumulation of a heavy metal by an invertebrate then depends on its 

particular accumulation strategy for that metal (Rainbow, et al., 1990; Phillips and Rainbow, 1993 as cited 

in Rainbow, 1996). 

In general, heavy metals reach body concentrations in aquatic invertebrates that are orders of magnitude 

greater on a wet weight basis than external dissolved concentrations. If the metals remain in a biologically 

active form, then they have the potential to play a metabolic role (as in the case of an essential metal) or 

also to be toxic, since binding to intracellular molecules can interfere with their metabolic functioning. 

However, physiological processes exist that can detoxify body metallic concentrations in excess of metabolic 

requirements (if any) and, in some circumstances excrete them from the body (Rainbow, 1996). 

Aquatic invertebrates exhibit extremes in bioacumulation strategies. Some organisms accumulate all metal 

taken up with no significant excretion. In these instances, the metal must be stored in a detoxified form, 
Lc 
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except for that concentration of essential metal necessary of physiological processes. On the other extreme, 

an aquatic invertebrate may excrete all the metal that is entering in excess of metabolic needs, thereby a 

relatively constant body burden, presumably equivalent to physiological needs (Rainbow, 1996). 

Interpretation of the significance of the concentration of a metal in an aquatic invertebrate depends heavily 

on a detailed study of the biology of the metal in that invertebrate (Rainbow, 1996). According to Rainbow 

(1996) it is impossible to establish background or baseline concentrations of metals in aquatic invertebrates. 

Even intraspecifically, the concentration of a metal may very greatly as a result of inherent variability, not 

accountable by environmental or physiological factors. However, in the absence of differences in ambient 

metal bioavailability, individual variability with physiological state and other inherent individual variability 

remain to confound the interpretation of metal concentrations. It is difficult, then to define absolutely a body 

concentration range reflecting “normal” conditions because of such variability, but some intraspecific 

comparisons are possible, particularly when such comparisons include populations exposed to unusually 

high metal bioavailabilities. Such interpretations are the basis of any heavy metal biomonitoring program 

that would necessarily involve the use of net accumulators (Philips and Rainbow, 1993 as cited in Rainbow, 

1996). 

=@- . 
Typical biomonitoring data sets might be expected to fall conveniently into a group of “background” samples 

of approximately equal metal concentration, with remaining samples occupying a gradient of increased 

concentrations indicative of sites exposed to a range of increased metal bioavailabilities. In fact, 

physiological and other inherent individual variability often causes samples of the first group to fall along a 

gradient of concentrations themselves (Rainbow, 1993 as cited in Rainbow, 1996). In effect, it is impossible 

to define a point along the complete gradient of samples where increased metal bioavailability supersedes 

physiological or inherent variability as the primary determinant of a particular concentration. The presence 

of this gray area that is difficult to interpret does not, however, necessarily prevent conclusions to be drawn 

concerning samples at the top of any series of metal concentrations. It is often possible, therefore, to 

conclude that the metal concentration of a particular sample indicates the presence of atypically high metal 

bioavailibility, significantly raised above those of other sites monitored (Rainbow, 1996). 

Toxic effects are not related to absolute body concentrations but are manifest only when the rate of uptake 

of a toxic metal exceeds the rates of physiological/biochemical detoxification and/or excretion. An 

invertebrate with a low total metal concentration may be suffering from sublethal toxic effects, resulting from 

a recent increase in metal uptake rate, while other conspecifics may be free from toxicity, although 

containing much higher metal concentrations accumulated in detoxified form over an extended time period 

(Rainbow, 1996). 
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The identification and quantification of different components of the total metal content of an invertebrate 

(e.g., metabolically available levels, temporary or permanent detoxified metal stores) offer scope for the 

interpretation of the significance of the metal concentration accumulated in that invertebrate (Rainbow, 1996). 

Furthermore, the comparison of intraspecific metal concentrations of aquatic invertebrates in a biomonitoring 

program does allow the identification of sites with raised toxic metal bioavailability. 

Therefore, according to Rainbow (1996),the measurement of metal concentrations in aquatic invertebrates 

cannot tell us directly whether that metal is poisoning the organism. Nevertheless, in situations of metal 

contamination, the measurement of metal concentrations in a suite of well-researched biomonitors does 

allow use to recognize whether accumulations are atypically high, with a real possibility that toxic effects 

may be present, a vital step in any recognition of potential ecotoxicological effects in the environment. 

17.9.2 Baseline Human Health Risk Assessment 

Incidental ingestion and dermal contract with surface water by a recreational adult user (e.g., water skier) 

and ingestion of oysters, clams, finfish, and other shellfish (in spite of a ban on shellfish harvesting) were 

considered potential exposure routes for the Thames River risk assessment. Incidental ingestion and dermal 

contact with surface water by the adult recreational user were found to constitute negligible noncarcinogenic 

and carcinogenic risks were below the lower bound (lE-6) of the USEPA acceptable target risk range of 

1 E-6 to 1 E-4). Carcinogenic risks associated with potential ingestion of oysters and clams each exceeded 

the USEPA acceptable target risk range of lE-6 to lE-4 under the RME scenario. In addition, 

noncarcinogenic risks for oysters, clams, and finfish/other shellfish ingestion exceeded the USEPA 

acceptable level of one under the RME scenario. Primary contributors to both the elevated risks for shellfish 

and finfish ingestions include heptachlor, arsenic, cadmium, and zinc. 

17.9.3 Ecological Risk Assessment 

The results of the various studies conducted on the Thames River indicate that areas that represent a 

potential risk to sensitive benthic invertebrates appear to be confined to sediment sample stations 

EC-SDTR04 (located midway between Pier 15 and Pier 17) and EC-T3SD4 (located adjacent to the DRMO) 

and only two chemicals (cadmium and endrin aldehyde) were present in surface water samples collected 

during the original Phase II RI sampling round in 1993 that exceeded their respective benchmark values. 

While consumption of prey may represent a potential hazard to waterfowl, actual risks to these receptors 

are likely to be much less than those predicted in this assessment due to the conservative assumptions used 

to calculated total potential doses received by these receptors. 
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Based on an evaluation of toxicity test results, benthic community studies, hazard quotients, and‘SEM/AVS, 

the ecological risk assessment concluded that risk to sensitive benthic invertebrates appear to be confined 

to stations EC-SDTR04 (midway between Piers 15 and 17) and EC-T3SD4 (adjacent to the DRMO). It is 

concluded that the Thames River near the site represents a minimal risk to ecological receptors. 

17.9.4 Comparison of Site Data to State Standards 

Surface water data from the Thames River was compared to state standards. For shallow and deep surface 

water trichloroethene and mercury were the only chemicals for which maximum concentrations exceeded 

the state AWQC for the consumption of organisms and/or water and organisms. Of these chemicals 

mercury was not selected as a COC in the baseline human health risk assessment. The maximum detection 

of this chemical was less than the risk-based COC screening criteria for tap water ingestion. 

17.9.5 Recommendation 

It is recommended that the Navy perform additional characterization of the Thames River in the vicinity of 

the Lower Subase. The further characterization should focus on sediment sampling and analyses for SVOCs 

and lead to define the nature and extent of sediment contamination along the Lower Subase. This 

information will be useful in relating contamination in the Thames River to source areas at the Lower Subase. 

Additional characterization of the potential impacts to the shellfish community in the vicinity of the Lower 

Subase may also be required. These characterization activities should be completed during the forthcoming 

Lower Subase RI. This recommendation is based on the following information: 

0 Concentrations of SVOCs particularly PAHs in sediment increase substantially in the vicinity of 

the Lower Subase when compared with upstream and downstream locations. Fluoranthrene and 

pyrene were detected at maximum concentrations of 5300 pg/kg for each compound when 

compared to upstream concentrations of 1000 pg/kg for each compound, and downstream 

concentrations of 1100 pg/kg for each compound. 

0 Semivolatile organic compounds were detected in caged ribbed mussel samples located 

adjacent to the Lower Subase at concentrations above the caged mussel control sample 

concentrations. PAHs were also detected in a native blue mussel sample which was collected 

adjacent to the Lower Subase. 

It is also recommended that the future activities conducted at the DRMO and Goss Cove consider ongoing 

evaluation and monitoring of the Thames River as work progresses. 
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With the exception of potential impacts to the sediments and the shellfish community in the localized vicinity 

of the Lower Subase, the observed nature and extent of contamination in the Thames River does not clearly 

indicate that NSB-NLON is the sole source of the problem. Noncarcinogenic risks are greater than the 

USEPA acceptable limit of one and carcinogenic risks are greater than the USEPA acceptable target risk 

range of lE-6 to lE-4 associated with RME shellfish ingestion. However, it should be noted that such risks 

are almost solely attributable to the presence of naturally-occurring chemicals in the tissues of these 

organisms. The cancer risk estimates for shellfish ingestion are substantially attributable to the presence 

of arsenic in the tissue (i.e., 98% of the risk). Noncarcinogenic risks are primarily attributable to the 

presence of arsenic and cadmium. Based on the fact that arsenic in shellfish tissues may be nontoxic and 

have no carcinogenic effects, the shellfish risk estimate may be substantially overestimated. Furthermore, 

a majority of the native shellfish samples were collected somewhat distant and upstream of NSB-NLON, and 

other sources may be contributing to some of the observed chemical detections. 

Although contamination has been detected in sediment and shellfish adjacent to the Lower Subase that 

requires further characterization, based on the information collected during the Phase I and II Rls, the 

following information is known: 

l The surface water results showed that trichloroethene and butylbenzylphtalate were detected in 

one upstream sample at a concentration of 5 pg/L. Di-n-butylphalate (0.6 pg/L) was detected -4 

in one sample in the vicinity of the DRMO and endrin aldehyde (0.14 pg/L) was detected in one 

sample adjacent to the Lower Subase. No other organic compounds were detected in surface 

water samples. Therefore, as previously stated only sediment samples adjacent to the Lower 

Subase requires further characterization. 

a The ecological risk assessment concluded that the Thames River near NSB-NLON represents 

a minimal potential risk to ecological receptors. Only two chemicals in surface water (cadmium 

and endrin aldehyde) exceeded benchmark values, which indicates a potential risk to aquatic 

biota. Two of the sediment sample locations represented a potential risk to sensitive benthic 

macroinvertebrates. Furthermore, conservative assumptions were used in the calculations 

performed and actual risks to these receptors could be must less than predicted. Therefore, as 

previously stated benthic organisms adjacent to the Lower Subase are the only ecological 

receptor that requires further characterization. 

If the results of the focused characterization efforts at the Lower Subase, Goss Cove, and DRMO reveal that 

the nature and extent of contamination is somewhat localized, and contaminant types and concentrations 

as similar to that found during the Phase I and II Rls, no additional work may be required in the Thames -w 
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River. A revaluation of the data collected during the focused characterizations and a comparison to the data 

collected during the Phase I and II RI will be required. At that time, a decision can be made regarding 

additional activities for the Thames River. 

Wiih regard to sediment risk investigations, it is recommended that all sediment sampling data available in 

the Pier 17 Replacement Study, the Seawolf Homeporting Environmental Impact Statement, and this Phase 

II RI be evaluated in the Lower Subase RI, and subsequent reports associated with the Goss Cove and 

DRMO sites. This approach will allow for a more comprehensive evaluation of all available Thames River 

information in the vicinity of those potential source areas that could impact the Thames River. 

Finally, it is recommended that the Thames River not be carried through as a site in the CERCLA process. 

It should be considered as part of other site-specific investigations, whereby each section of the Thames 

River adjacent to a particular site will be considered separately from other sections of the river. 
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TABLE 17-1 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
THAMES RIVER 

NSB-NLON, GROTON, CONNECTICUT 

Sample Analysis 

Sample ID 
Depth 

(feet below Target Compound List (TCL) TAL Metals”’ 

ground) 1 PCBs’*’ 
QBS”’ Engineeringt4) 

Volatiles Semivolatiles Pesticides Total Dissolved 

ROUND 1 - SEDIMENT 

Tl SD1 o-o.5 . (5) 0 l 0 0 l 

Tl SD2 o-o.5 0 0 0 0 0 0 

T2SDl o-o.5 0 0 0 0 0 0 

T2SD2 o-o.5 0 0 0 0 0 0 

T3SDl o-o.5 0 0 0 0 0 0 0 

T3SDl -D@’ O-O.5 0 0 l 0 0 l 

T3SD2 O-O.5 0 0 0 0 0 0 

T3SD3 o-o.5 0 0 0 0 0 0 

T3SD4 o-o.5 0 0 0 0 0 0 

T4SDl o-o.5 0 0 l 0 0 0 

T4SD2 o-o.5 0 l l l l l 

T4SD3 o-o.5 l l l l l l 

T4SD4 o-o.5 l l l l l l 3 
run 

T5SDl o-o.5 l l l l l l c2 
= E 

T5SD2 o-o.5 0 l l l l l sg 
Sd 



TABLE 17-1 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

6SWl B Bottom 0 l l l l l 
I 



TABLE 17-1 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

I Sample 

Sample ID 
Depth 

(feet below 

ROUND 1 - BIOTA 

Target Compound List (TCL) TAL Metals(‘) 
QB@’ 

Volatiles Semivolatiles Pesticides PCB#’ Total Dissolved 
Engineeringl”) 

l l l l l l 

l l l l l l 

CMUl _ - l l l l l 

CM(Jl-R(‘“) _ - l l l l l 
u 

CMU2 - - l l l l l 
1 ,I 

CM(J2-#‘) _ - l l l l l 

CMU3 _ _ l l l l l 

CMU4 _ _ l l l l l 

CM(J4-R(‘2) _ _ l l l l l 

CMU5 - - l l l l l 

CMU5-R(‘3) - - l l l l l 

MU-C -- l l l l l 

MU-CD(‘4) __ l l l l l 

BVOl - - l l l l 

BV02 _ - l l l l = 
ma 

BV03 - _ l l l l c? 

BV03-D(15) 
= g: 

_ _ l l l l iz 



TABLE 17-1 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

BV04 

MU1 

Sample Analysis 
Depth 

(feet below 
Target Compound List (TCL) TAL Metals”) 

PCBs’*’ 
QBSW 

ground) Dissolved 
EngineeringHI 

Volatiles Semivolatiles Pesticides Total 

-- l l l l 

-- l l l l 

1 TAL Metals plus boron. Surface water samples were also analyzed for hardness. 
2 Polychlorinated biphenyls. 
3 Quantitative Benthic Survey-Macrobenthic Taxonomy. 
4 Engineering characteristics for sediment include grain size distribution, moisture content, specific gravity, organic content, cation exchange 

capacity, pH, and TOC. 
5 l - Indicates samples analyzed at a fixed base laboratory. 
6 T3SDl -D is a field duplicate of TSSDl. 
7 T5SD4-D is a field duplicate of T5SD4. 
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c,, c 
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TABLE 17-l (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

8 T3SWlAS-D is a field duplicate of T3SWl AS. 
9. T3SWl BB-D is a field duplicate of T3SWl BB. 
10 CMUl-R is a replicate of CMUl. 
11 CMU2-R is a replicate of CMU2. 
12 MCU4-R is a replicate of CMU4. 
13 CMU5-R is a replicate of CMU5. 
14 MU-CD is a replicate of MU-C. 
15 BVOB-D is a replicate of BV03. 



TABLE 17-2 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
THAMES RIVER 

NSB-NLON, GROTON, CONNECTICUT 

Sample ID 

Sample Analysis 
Depth 
(feet Target Compound List (TCL) TAL 

below - 
ground) Volatiles Semivolatiles Pesticides 1 PCB”’ 

Metalsut AVS/SEMut Engineering 14) Toxlcityru 
crow 

ROUND 2 - SEDIMENT 

? 
0 

M 



TABLE 17-2 (Continued) 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM - PHASE II RI SUPPLEMENTAL ECOLOGICAL INVESTIGATION 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

1 Polychlorinated Biphenyl. 
2 Target Analyte Metals plus boron. 
3 Acid Volatile Sulfide/Simultaneously Extracted Metals. 
4 Engineering characteristics for sediment include grain size distribution and TOC. 
5 Estuarine Toxicity Tests - Organisms tested include Ampelisca abdifa (amphipod) and Lepfocheirus p/umu/osus (tanaidacean). 
6 DUP-07 is a field duplicate of EC-SDTROG-02. 



TABLE 17-3 
SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: GSWlB 6SWiB GsWlS 
LOCATION: 6SWl B 6SWl B 6SWl S 
SAMPLE DATE: 12Jl7193 1207193 12l17i93 
INVESTIGATION: PHZ-1 PHZ-1 PH2-1 
DEPTH: Bottom Bottom Surface 
FILTERING: Unfittered FInered unfiltered 

VOLATlLES (UG/L) 

TRICHLOROETHENE I 10 u I I 3J 
SEMIVOIATILES (UGk) 

BUTYL BENZYL PHTHALATE I 10 u I I 05 J 

Dl-N-BUNL PHTHALATE 10 u 10 u 
PESTlClDESlPCBs (UGIL) 

ENDRIN ALDEHYDE I 01 u I I 0.1 u 
INORGANICS (UG/L) 

6SWlS T3SWIS T3SWlAB T3SWlAS 

6SWl S T3SWl S T3SWl AB TJSWl AS 

12/17/93 12/18/93 12/l 7193 1 z17193 
PHZ-1 PHZ-1 PHZ-1 PHZ-1 
Surface Surface Bottom Surface 
Filtered Unfiltered Unfiltered Unfiltered 

I I 10 u I 10 u I 10 u I 

I I 10 u I 10 u I 10 u 

0.6 J 10 u 10 u 1 

I I 0.1 u I 0.1 u I 0.1 u I 
. , 

1 ALUMINUM I 140 u I 140 II 1 7AR I I fdrl I I 7oc: I 1 14.0 u I 29.4 J 
El P 77 R I 

.._ - ..- - _.” ” 17.” I II.” ” 

BARIUM 5.4 R 52 J 66 R 6.1 J 25.9 J I .J.v lx I ..- . . 

BORON 1’ .z!%Q 2580J 1450J 1560J 518 3130 J 1720 J 
CADMIUM 1 

1 20 UJ I 20 UJ 1 2.0 UJ I 2.0 UJ I 2.0 UJ I 2.0 UJ I 2.0 UJ 
198000 116Oiw 130000 -I 243cxxl 

11 CALCIUM _.-_- I - .--_- IQom 

CHROMIUM 30 u I 3.4 
I 

J 3.0 u 3.0 UJ 3.0 u I 3.0 u 3.0 u 

IRON 81 9 
I 

J 537 u 120 74.1 u 132’ , 

LEAD 

1 

100 UJ ! M.0 UJ 1 1.0 UJ I 2.0 UJ I 1.0 UJ I 10.0 UJ I 1.5 J 

0 372Ow 411cxxJ 1280xl 8OlooO I MAGNESIUM i 658C5l I 1 

MANGANESE 11.7 J 16.2 22.0 I 25.9 I 148 I 6.6 J 24.7 I 



TABLE 17-3 
SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: T3SWlAS TXWlAS-D XWlAS-D 

LOCATION: TJSWlAS TJSWlAS T3SWlAS 

SAMPLE DATE: 12/17!93 12/17/93 12/17/93 
INVESTIGATION: PH2-1 PH2-1 PH2-1 
DEPTH: Surface Surface Surface 
FILTERING: Filtered Filtered unfiltered 

TJSWl BB 

Unfiltered 

TRICHLOROETHENE I I I 10 u I 10 u 
SEMIVOIATIL~S (UGIL) 

I 10 u I 10 u I 10 u I 

BUTYL BENZYL PHTHALATE I I I 10 u I 10 u I 10 u 1 10 u I 10 u 

Dl-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 
PESTlClDESlPCBs (UGIL) 

I 

ENDRIN ALDEHYDE I 1 I 0.1 u I 0.1 u I 0.1 u 
INORGANICS (UGR) 

I 0.1 u I 0.14 1 

HARDNESS as CaC03 I I I 2560 I 4120 I 4360 I 2440 I 2400 I 



TABLE 17-3 
SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON, CONNECTICUT T- 
SAMPLE NUMBER: 

LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

DEPTH: 

FILTERING: 

Unl ATM F?: fIv=ll S 

mwx T3SW38 

T3SW2S T3SW3B 

1 l/09/93 12/l 7i93 
PH2-1 PH2-1 
Surface Bottom 
unfittend Unfiltered 

13SW3S 

T3SW3.S 

12/17/93 
PH2-1 

Surface 

Unfiltered 

8SWlB 

8SWl B 

12/l 7193 
PH2-1 

Bottom 

Unfiltered 

8SWlB 

8SWl B 

120 7193 
PH2-1 

Bonom 

Filtered 

8SWlS 

8SWl S 

124 7193 

PH2-1 

SwfaCe 

Unfiltered 

0SWlS 

8SWl S 

124 7193 
PH2-1 

Surface 

Filtered 

- --. .uw- \“.vL, 

TRICHLOROETHENE I 10 u I 10 u I 10 u I 10 u I I 10 u 
SEMIVOLATILES (UGR) 

I I 

BUTYL BENZYL PHTHALATE I 10 u I 10 u I 10 u I 10 u I I 10 u I 
DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 10 u 10 u 
PESTlClDESlPCEs (UGIL) 

J 

ENDRIN ALDEHYDE I 0.1 u I 0.1 u I 0.1 u I 0.1 u I I 0.1 u 
INORGANICS (UG5) 

I I 



TABLE 17-4 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

FIELD DUPLICATE OF: 

VOLATILES (UGIKG) 

EC-SDTROl-02 

EC-SDTROI 

wo3t95 

ECO-2 
GRAB 

TlSDl TlSDl-E TlSD2 TlSD2-E 

0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 
Tl SD1 Tl SD1 Tl SD2 Tl SD2 

11112l93 1 l/12/93 11112l93 1 l/12/93 
PH2-1 PH2-1 PH2-1 PH2-1 
GRAB GRAB GRAB GRAB 

I I I 

EC-T3SD4-02 

EC-T3SD4 
wo3l95 

ECO-2 

GRAB 

T3SD4 

0.0 - 0.5 
T3SD4 

llHll93 

PH2-1 

GRAB 

2-BUTANONE 17 u 23 U 

ACETONE 19 18 J 

CARBON DISULFIDE 17 u 23 U 

9 
0 

DIBENZOFURAN 570 u 1800 u 12ocl u 750 u 1500 u 

FLUORANTHENE 370 J 680 J 1OOOJ 740 J 1100 J 

FI LlORFNE 570 u 1800 u 12ocl u 750 u 15oou 

INDENO(l,2,SCD)PYRENE 
NAPHTHALENE 

I 220 J I 470 J I I 5OOJ I I 270 J I 3605 
z- 

570 u 1800 U 1200 u 750 u 1500 UJ 

PHENANTHRENE I 170 J I 380 J I I 54OJ I I 310 J I 4GQJ 

PYRENE 640 790 J 1OOOJ 960 1OOOJ 
PESTlClDESlPCBs (UGIKG) 

m’ 4,4-DDD I 5.7 u I 14 J I I 17 J I I 110 I 35 J 

4,4-DDE 5.7 u 6.3 J 7.8 J 14 J 7.7 J I 



SAMPLE NUMBER: EC-SDTROl-02 ITlSDl ITISDGE jTlSD2 (TlSD2-E 

5 

SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

F 
2 

I 

0.0 - 0.5 0.0 - 0.5 
EC-SDTROl TlSDl Tl SD1 
05/03/95 11112/93 11112l93 
ECO-2 PH2-1 PH2-1 
GRAB GRAB GRAB 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 
STATUS: 

FIELD DUPLICATE OF: 

PESTICIDEWPCBs fUG/KGI 

0.0 - 0.5 0.0 - 0.5 
TlSD2 Tl SD2 

11112l93 ll/lz!33 
PH2-1 PH2-1 
GRAB GRAB 

TABLE 174 

L 

T3SD4 

0.0 - 0.5 

T3SD4 

lllllI93 
PH2-1 

GRAB 

I 4.4’-DDT 
I 

I 5.7 u I 180 U I I 120 u I I 25 J I 46.l I 

1 GAMMA-CHLORDANE ] 2.9 u 92 u 11 J I I 3.9 u I 76 U I 
~~TACHLOR I 29 u I 14 J I I 64 U 3.9 u 4.2 J 

INORGANICS fMG/KGI 
I I I 1 

ALUMINUM I 7230 I 13700 I I 11500 I I 6820 J I 19100 

ANTIMONY 1.5 38.1 J 27.0 J 2.0 UR 42.3 J,, 



‘\ 
,) 

“‘4, 
! 

TABLE 17-4 

5 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

F 

I 

SAMPLE NUMBER: EC-SDTROl-02 TlSDl 
G DEPTH (feet): 0.0 - 0.5 

LOCATION: EC-SDTROl TlSDl 

SAMPLE DATE: 05lo3l95 1 l/12/93 

INVESTIGATION: ECO-2 PH2-1 

SAMPLE TYPE: GRAB GRAB 

STATUS: 

L FIELD DUPLICATE OF: 
IMnDeALllrC ,..enre, 

TlSDl-E TlSD2 

0.0 - 0.5 0.0 - 0.5 
Tl SD1 Tl SD2 
lll12l93 llH2l93 

PH2-1 PH2-1 

GRAB GRAB 

TlSD2-E 

0.0 - 0.5 
Tl SD2 

11112l93 

PH2-1 

GRAB 

EC-T3SD602 

EC-T3SD4 

05/03/95 

ECO-2 

GRAB 

T3SD4 

0.0 - 0.5 
T3SD4 

11111193 

PH2-1 

GRAB 

II.“r\“-I.IYY \w,urnv, 

SODIUM 9450 16400 11100 20700 J 26700 

THALLIUM 1.1 UJ 0.85 UJ 0.63 UJ 2.0 UJ 1.1 UJ 

VANADIUM 23.0 38.7 33.4 30.7 J 54.2 

ZINC 58.0 130 J 119 J 125 J 173 J 
AVSlSlMULTANEOUSLY EXTRACTED METALS (MGIKG) 

CADMIUM(SEM) 0 22 0.22 

CHROMIUM(SEM) 5.2 3.9 

COPPER(SEM) 7.5 10.0 

LEAD(SEM) 21 .o 19.0 

MERCURY(SEM) 0.0057 u 0.0045 u 

NICKEL(SEM) 1.9 1.7 

ZINC(SEM) 3.1 41.0 ‘I 
MISCELLANEOUS PARAMETERS (MGIKG) 

ACID VOLATILE SULFIDE I 270 I I I I I 260 I 
TOTAL ORGANIC CARBON 662 13OCU 15000 1432 



TABLE 17-4 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

FIELD DUPLICATE OF: 

T3SD4E 

0.0 - 0 5 
T3SD4 
11llll93 

PH2-1 

GRAB 

T4SD4 

0.0 - 0 5 
T4SD4 
11/11/93 

PH2-1 

GRAB 

T4SDdE 

0.0 - 0.5 
T4SD4 

11111/93 

r PH2-1 

GRAB 

VOLATILES (UG/KG) 

2-BUTANONE 61 .I 

ACETONE 320 

CARBON DISULFIDE 31 u 
SEMNOLATILES fUG/KGI 

T5SD4 

0.0 - 0.5 
T5SD4 

11/11/93 

PH2-1 
GRAB 

T&SD6D 

0.0 - 0.5 
T5SD4 

11/11193 

PH2-1 
GRAB 

I T5SD4 

T!iSD4-E 

0.0 - 0.5 
T5SD4 

11111/93 

PH2-1 
GRAB 

EC-SDTR02 

05/03/95 

ECO-2 
GRAB 

CMETHYLPHENOL 1600 u 930 u 900U locn u 

ACENAPHTHENE 1600 U 930 u 900U 130 J 

ACENAPHTHYLENE 1600 u 930 u 9ooU 63 J 

ANTHRACENE 130 J 140 J 49 J 220J 

BENZO(A)ANTHRACENE 300 J 360 J 170 J 850 J 

BENZO(A)PYRENE 320 J 450J 200 J 670 J 

BENZO(B)FLUORANTHENE 200J 23OJ 120 J loo0 u 

BENZO(G,H,I)PERYLENE 140 J 130 J 62 J 410 J $3 

BENZO(K)FLUORANTHENE 280 J 230 J 190 J 1700 

BlS(2-ETHYLHEXYL)PHTHALATE 1600 u 930 u 900U 1owu 

BUTYL BENZYL PHTHALATE 16ocl u I 930 u 900U 1ooou 

CARBAZOLE I 1600 U I I 930 u I 900U I I looou I 

NAPHTHALENE 1600u 930 u 900U 55 J 

PHENANTHRENE 490 J 290J 140 J 470 J 

PYRENE 530 J 720 J 330 J 22oa 
PESTlClDESlPCBs (UGIKG) 

4,4’-DDD I I 160 u I I 93 u I 90U I I 10 u 

4,4’-DDE 160 u 93 u 90U 10 u I 



) 

TABLE 17-4 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

SAMPLE NUMBER: T3SD6E T4SD4 T4SDbE T5SD4 T5SD4-D T5SD6E EC-SDTROB02 

DEPTH (feet): 0.0 - 0 5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

LOCATION: T3SD4 T4SD4 T4SD4 T5SD4 TSSD4 T5SD4 EC-SDTR02 

SAMPLE DATE: llIlll93 11111193 1 l/11/93 11111l93 llHll93 11111/93 05lo3l95 

INVESTIGATION: PH2-1 PH2-1 PH2-1 PH2-1 PH2-1 PH2-1 ECO-2 
SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

STATUS: 

FIELD DUPLICATE OF: T5SD4 

. . . . 



TABLE 17-4 

z 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

G r 6 
! 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

FIELD DUPLICATE OF: 

INORGANICS IMG/KG\ 

T3SD4-E T4SD4 

0 0 - 0.5 0.0 - 0 5 
T3SD4 T4SD4 

11111/93 11111l93 
PH2-1 PH2-1 
GRAB GRAB 

T&D6E 

0.0 - 0.5 
T4SD4 

11111l93 

PH2-1 

GRAB 

T5SD4 

0.0 - 0.5 

T5SD4 

11111l93 

PH2-1 

GRAB 

T5SD40 

0.0 - 0.5 

T5SD4 

11111/93 

PH2-1 

GRAB 

T5SD4 

T5SDbE 

0.0 - 0.5 

T5SD4 

111lll93 

PH2-1 

GRAB 

EC-SDTR02-02 

EC-SDTR02 

05lO3l95 

ECO-2 

GRAB 

.._-._-_ .._. -- ._ .-,..- 
SODIUM 5330 4080 4wo 256OOJ 

THALLIUM 043 UJ 0.43 UJ 0.43 UJ 2.1 UR 

VANADIUM 20.7 17.6 15.3 51.0 J 

ZINC 38.5 J 38.6 J 32.4 J 179 J 
AVSISIMULTANEOUSLY EXTRACTED METALS (MGIKG) 

CADMIUM(SEM) 0.6 

CHROMIUM(SEM) 17.0 

COPPER(SEM) 61.0 

G LEAD(SEM) 78.0 

$2 
MERCURY(SEM) 0.01 u 

NICKEL(SEM) 6.9 

1 ZINC(SEM) I I I I I I I 110 0 I 
MISCELLANEOUS PARAMETERS (MGIKG) 

ACID VOLATILE SULFIDE I I I I I I I 1100 

TOTAL ORGANIC CARBON 14000 7600 7200 1821 

c I, ,i c 
‘I 

II 
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SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

! 

T3SD3 T3SD3-E 

0.0 - 0 5 0.0 - 0.5 
T3SD3 T3SD3 
11/11/93 lllllI93 
PH2-1 PH2-1 
GRAB GRAB 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 
1NVESTIGATION: 
SAMPLE TYPE: 

STATUS: 

FIELD DUPLICATE OF: 
DEctlFlnSclDPPc ,IIelutz\ 

TABLE 174 

T4SD3 

0.0 - 0.5 
T4SD3 
11/11/93 
PH2-1 

GRAB 

T4SD3-E 

0.0 - 0.5 
T4SD3 

11111/93 
PH2-1 
GRAB 

T5SD3 

0.0 - 0.5 
T5SD3 

lll11193 
PH2-1 
GRAB 

T!iSD%E 

0.0 - 0.5 
T5SD3 
11111/93 

PH2-1 
GRAB 

EC-SDTR0302 

EC-SDTROJ 

05/03/95 
ECO-2 
GRAB 

s h” I ,“.“-“I, “YW \uur,w, 

4,4’-DDT 180 u 190 u 160 u 110 u 

ALDRIN 94 u 5.1 J 81 U 55 u 

ALPHA-CHLORDANE 94 u loo u 81 U 55 u 

DIELDRIN 180 u 190 u 160 U 110 u 

ENDRIN 180 U 190 u 160 U 110 u 

1 ENDRIN ALDEHYDE I 180 U I 14 J I I 160 U I I 22 R I 
GAMMA-BHC (LINDANE) 94 u loo u 81 U 55 u 

GAMMA-CHLORDANE 94U loo u 81 U 55 u 

HEPTACHLOR 94U loo u 5.9 J 55 u 



TABLE 174 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 
FIELD DUPLICATE OF: 

T3SD3 

0.0 - 0.5 

T3SD3 
llHlI93 

PH2-1 

GRAB 

T3SD3-E 

0.0 - 0.5 

T3SD3 
11111l93 

PH2-1 

GRAB 

T4SD3 

0.0 - 0.5 

T4SD3 
11111/93 

PH2-1 

GRAB 

T4SD3E T5SD3 

0.0 - 0.5 0.0 - 0.5 

T4SD3 T5SD3 
11111193 11/11/93 

PH2-1 PH2-1 

GRAB GRAB 

T5SD3-E 

0.0 - 0.5 

T5SD3 
llllll93 

PH2-1 

GRAB 

c- ~~ 
INORGANICS (MO/KG) 
SODIUM 15000 18600 14100 18000 
THALLIUM 0.78 UJ 0.89 UJ 0.74 UJ 1.6 UJ 
VANADIUM 46.3 44.7 45.0 54.1 
ZINC 132 J 143 J 135 J 195 

AVSlSlMULTANEOUSLY EXTRACTED METALS (MGIKG) 
CADMIUM(SEM) 0.54 
CHROMIUM(SEM) 16.0 
COPPER(SEM) 60.0 
LEAD(SEM) 73.0 
MERCURY(SEM) 0.0094 u 
NICKEL(SEM) 6.6 
ZINC(SEM) 110 0s 

MISCELLANEOUS PARAMETERS (MGIKG) 

ACID VOLATILE SULFIDE I I I I I I I 920 

TOTAL ORGANIC CARBON 10000 14000 14000 2003 I 



? 
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TABLE 17-4 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

FIELD DUPLICATE OF: 

VOIATILES (UGIKG) 

2-BUTANONE 

ACETONE 

CARBON DISULFIDE 
SEMlVOLATlLES lUG/KGl 

EC-SDTR0602 EC-SDTROS-02 

EC-SDTR04 EC-SDTROS 

05lo3KJ5 05lo3t95 
ECO-2 ECO-2 

GRAB GRAB 

93 J 74 J 

300 200 

29U 32 U 

EC-SDTROG-02 

EC-SDTRO6 

05/03/95 

ECO-2 

GRAB 

74 J 

390 

30U 

DUP-07 

EC-SDTRO8 

05/03/95 

ECO-2 

GRAB 

EC-SDTROG-02 

190 J 

640 

33 u 

ECT4SD2-02 

EC-T4SD2 

05/03/95 

ECO-2 

GRAB 

58J 

240 

28 U 

T3SD2 

0.0 - 0.5 
T3SD2 

11 ml93 

PH2-I 

GRAB 

T3SD2-E 

0.0 - 0.5 

T3SD2 

11/09/93 

PH2-1 
GRAB 

6METHYLPHENOL 970 u 1100 u loo0 u 1100 u I ^*^ . . I 

ACENAPHTHENE 970 u 1100 u loo0 u 1100 u 

ACENAPHTHYLENE * 56J I 69 J I lnnn II .““” - I 66 .I -- ” 

ANTHRACENE _-..- I I 2ooJ --- _ I I 7nn .I ““” ” I I 7Af-l I ““” ” I I ?All Y- J- , CL 

BENZO(A)ANTHRACENE I 820 J I 1100 I 1300 1100 I 11 

I .-- I . ““” J 

BENZO(B)FLUORANTHENE 970 u I 740 J I 99OJ I 1OOOJ 

BENZO(G,H,l)PERYLENE 480J 520 J 530 J 520 J I -6’ 

t BENZOfAIPYRENE I 830 J I 880 J I Iloo I lnnn 

Y4u u 1600 u 

940 u 1600 u 

52 J 1600 u 

“‘0 J 150 J 

I loo 460J 

! 870 J 520 J 

I 940 u 45OJ 

A-‘O J 4OOJ ‘4 

IOWFLUORANTHENE I 1300 I 880 J I 1200 I ’ l3An.I I 1Afk-l A7i-l I 

I CHRYSENE I 1100 I 1300 I lfnn if-inn I 

c I .--- - “” 

PHENANTHRENE I 480J 470 J 5405 530 J 470 J 430J I 
PYRENE 1600 2200 2800 2600 2ooo 790 J 
PESTlClDESlPCBs fUG/KGI 

iii 4,4’-DDD I 97 u I 110 u I 100,lJ 110 u I 94 u I 160 u I 
4,4’-DDE 97 u 110 u loo u 

I * 
110 u 94U 160 u 1 

c Ill /I II 



EC-SDTR04-02 EC-SDTROS-02 

EC-SDTR04 EC-SDTROS 

05io3l95 05/03m 

ECO-2 ECO-2 

GRAB GRAB 

TABLE 17-4 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 
SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

FIELD DUPLICATE OF: 

EC-SDTRO6-02 

EC-SDTRO6 

O5/03k?5 

ECO-2 

GRAB 

DUP-07 

EC-SDTRO6 

05/03/95 

ECO-2 

GRAB 

EC-T4SD2-02 

EC-T4SD2 

05/03/95 

ECO-2 

GRAB 

I 1 EC-SDTROG-02 1 

T3SD2 

0.0 - 0.5 
T3SD2 

11 m/93 

PH2-1 

GRAB 

T3SD2-E 

0.0 - 0.5 

T3SD2 
11 m/93 

PH2-1 

GRAB 

I 

PESTICIDES/PCBs (UGIKG) 
4,4’-DDT 

rALpUA?UI nRnANF 

I 97 u 110 u loo u 110 u 94U 160 u 

48U 83 U 

I 5OU I 55 u I 52 U I .57 u 46U 83 U 

-. - 

ENDRIN 97 u 110 u loo u I 110 u I 94 u I 160 u I 
ENDRIN ALDEHYDE 22 R 24 R 25 R 29 R 23 R 160 u 

vr 
GP 

E HE 
INORGANICS lMG/KGl 

I 
3 UJ 2.6 40.9 J ‘, 

ARSENIC 13.5 J 14.5 13.0 J 14.6 18.5 6.9 J 
BARIUM 51.6 J 58.8 59.7 J 65.8 79.0 63.5 

nw .I t-l 93 097 J 1 .O 12 0.63 



TABLE 174 

B 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

F r l3 
! 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

FIELD DUPLICATE OF: 
I)rlnPeALllr-C IURIYP-\ 

EC-SDTR0602 

I- 

EC-SDTRO4 

05/03/95 
ECO-2 

GRAB 

EC.SDTRO5-02 EC-SDTRO6-02 

EC-SDTROS EC-SDTROG 
05/03/95 05/03/95 

ECO-2 ECO-2 
GRAB GRAB 

DUP-07 

EC-SDTRO6 
OSlO3t95 

ECO-2 
GRAB 

EC-SDTRO6-02 

EC-T4SD2-02 

EC-T4SD2 

05/03/95 
ECO-2 
GRAB 

T3SD2 

0.0 - 0.5 
T3SD2 

11 mi93 
PH2-1 
GRAB 

T3SD2-E 

0.0 - 0.5 
T3SD2 

11 mt93 
PH2-1 
GRAB 

II.“r\“Fu.I”V ,w,urnu, 

SODIUM 23000J 23400 24800J 25100 22900 16300 

THALLIUM 2.0 UR 2.0 UJ 2.3 J 2.0 UJ 1.8 UJ 0.76 UJ 

VANADIUM 41.5 J 46.3 49.6 J 54.1 64.3 43.1 

ZINC 165 J 231 199 J 213 235 139 J 
AVWSIMULTANEOUSLY EXTRACTED METALS (MG/KG) 

1 ZINC(SEM) I 110 I 110 I 120 I 110 I 110 I I I, I 
MISCELLANEOUS PARAMETERS (MGIKG) 

ACID VOLATILE SULFIDE I 1400 I 3300 I 2800 I 3400 I 1700 I I 
TOTAL ORGANIC CARBON 1745 1270 1499 1190 1136 12000 

c Ill c, ‘11 
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TABLE 174 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

1 FIELD DUPLICATE OF: 

T4SD2 

0.0 - 0.5 

T4SD2 

11 ml93 

PH2-1 

GRAB 

T4SWE 

0.0 - 0.5 

T4SD2 
11 m/93 

PH2-1 

GRAB 

I 

T5SD2 T5SD2-E 

0.0 - 0.5 0.0 - 0.5 
T5SD2 T5SD2 

1 l/09/93 11 I09193 

PH2-1 PH2-1 
GRAB GRAB 

EC-T3SDl-02 

EC-T3SDl 

05/03/95 

ECO-2 

GRAB 

T3SDl 

0.0 - 0.5 

T3SDl 

1 l/09/93 

PH2-1 

GRAB 

VOIATILES (UGIKG) 
’ 2-BUTANONE 30J 26U 52 

ACETONE 96 140 u 200U 
CARBON DISULFIDE 27 U 26 U 7J 

---1400 J I I 8SJ I I 520 J 

T3SDl-D 

0.0 - 0.5 

T3SDl 

11 m/93 

PH2-1 

GRAB 

T3SDl 

.“” ” ““” ” 

-HEXYL)PHTHALATE 2100 u 90J I 890 U 1700 u 17w ” I 

7YI PHTHAI ATE 2100 u 780 U 890 U 1700 u 17a 
BIS(2-ETHYI ” w 

BUTYL BENL. _ . . . . ., ._ - I I I JU 

CARBAZOLE I 140 J I I 780 u I I 890 U I 1700 u I 1700 u 

PUDVCCUE 2GiM J 780 u 5BOJ fill-l .I 570 .I “a” ” “.” ” “I ,I\ I “L1.L 

I DI-N-BUlYL PHTHALATE 

-_-- - 

160 J 780 U 57 J 1700 u RR .I I 

nLN~nr.TYI PHTHAI ATF 2100 UJ 780 U 890 U 1700 UJ Ii 

-- ” I 
I 

L . ..--. ,". . . . . . . . -..- I I I ‘00 UJ 

DlBENZO(A,H)ANTHRACENE I 2100 u I I 780 u I 140 J I 1700 u I 1790 u 

plncrl7ncl IPAM 110 J 780 u I 890 U 17M II 17ng u 

-” Y .eJ J .I 

I “““” - I I 780 u I I I 830 J I I Ill-In .I ..“” ” I 820 J I 

I 210 u I ! 160 u ! ! 89 U I 6.3 J I 170 u 
1 

1 4,$-DDE I 210 u I I 160 u I I 89 U I 170 u I 170 u I 

1 PYRENE 
PESTICIDESIPCBs (UG/KG) 

4,4’-DDD 



TABLE 174 

5 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

8 r 
s 

’ ! 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

FIELD DUPLICATE OF: 

PESTICIDEWPCRr lllG/KGl 

T4SD2 T4SD2-E 

0.0 - 0 5 0.0 - 0.5 
T4SD2 T4SD2 

1 i 109193 11 m/93 
PH2-1 PH2-1 

GRAB GRAB 

T5SD2 

0.0 - 0.5 
TSSD2 

11 m/93 
PH2-1 

GRAB 

T5SD2-E 

0.0 - 0.5 
T5SD2 

11 IO9193 
PH2-1 

GRAB 

EC-T3SDl02 

EC-T3SDl 

05lo3l95 

ECO-2 

GRAB 

T3SDl 

0.0 - 0.5 
T3SDl 

11 m/93 

PH2-1 

GRAB 

T3SDl-D 

0.0 - 0.5 

T3SDl 

11 m9i93 

PH2-1 

GRAB 

T3SDl 

ALUMINUM 17600 15200 
1 

13500 15900 I 17ooo 

ANTIMONY 41.1 J 30.4 J 2.1 J 39.6 J 42.7 J (3 

ARSENIC 13.2 J 7.8 J 12.7 6.4 J 7.1 J 

BARIUM 70.0 41.8 59.9 60.4 65.6 

BERYLLIUM 0.78 0.54 0.88 0.57 0.73 

BORON 16ou 185 u 53.3 97.8 U 111 u 

CADMIUM 0.65 UJ 0.55 UJ 0.54 u 0.5 UJ 0.5 UJ 

CALCIUM 6550 J 9840 J 18700 9150 J 8100 J 

CHROMIUM 83.5 J 37.1 J 69.3 64.3 J 67.6 J 
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SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER: NSB-NLON, GROTON,CONNECTICUT 

$ 
0 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

14SD2 

0.0 - 0 5 
T4SD2 

11 m9l93 

PH2-1 

GRAB 

T4SD2-E 

0.0 - 0.5 
T4SD2 

11 /Ku93 

PH2-1 

GRAB 

TABLE 17-4 

L 
FIELD DUPLICATE OF: I 
INORGANICS (MGIKG) 

I I -.--- 

T!iSD2 T5SD2-E 

0.0 - 0.5 0.0 - 0.5 
T5SD2 T5SD2 
11 IO9193 11 m/93 

PH2-1 PH2-1 

GRAB GRAB 

ECT3SD1-02 

EC-T3SDl 

05lO3l95 

ECO-2 

GRAB 

T3SDl 

0.0 - 0.5 
T3SDl 
11 ml93 

PH2-1 

GRAB 

TBDl-D 

0.0 - 0.5 
T3SDl 

lllO9f93 

PH2-1 

GRAB 

1 T3SDl 

SODIUM ZlWU 1tiXJU l&fW 1WlUU 1OdJU 

THALLIUM 0.97 UJ 0.63 UJ 2.0 J 0.76 UJ 0.75 UJ 

VANADIUM 51.0 40.7 45.1 42.3 45.0 

ZINC 194 J 59.6 J 156 133 J 142 J 

AVSlSlMULTANEOUSLY EXTRACTED METALS (MGIKG) 

MISCELLANEOUS PARAMETERS (MGIKG) 

ACID VOLATILE SULFIDE I I I I I 1200 I I 
TOTAL ORGANIC CARBON 16000 llooa 1169 



TABLE 174 

$ 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

F r SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 
STATUS: 

FIELD DUPLICATE OF: 
Vnf ATM EC II ItlN(L\ 

T3SDl-E 

0.0 - 0.5 
T3SDl 
11 Km93 

PH2-1 
GRAB 

T4SDl 

0.0 - 0.5 
T4SDl 

11 ml93 

PH2-1 
GRAB 

T4SDl-E 

0.0 - 0.5 
T4SDl 

11 m/93 

PH2-1 
GRAB 

L 

T5SDl T5SDl-E 

0.0 - 0.5 0.0 - 0.5 
T5SDl T5SDl 

11 m9i93 11 ml93 
PH2-1 PH2-1 
GRAB GRAB 

EC-SDTR07-02 

EC-SDTR07 
two3l95 

ECO-2 
GRAB 

I .e- I I__” \YV,..V, 
r 

2-BUTANONE 20J 

ACETONE 91 

CARBON DISULFIDE 19 u 
SEMNOLATILES (UGIKG) 

i QMETHYLPHENOL I I 19ocl u I I 1600u I I 620 U I 1600 u I 

TZSDl 

0.0 - 0.5 
T2SDl 
llll2l93 

PH2-1 
GRAB 

ACENAPHTHENE 1900 u 16ocl u 620 U 1600 u 

ACENAPHTHYLENE 100 J 130 J 620 U 170 J 

ANTHRACENE 190 J 230 J 620 U 150 J 

DI-N-ELJTYL PHTHALATE I I 1900 u I I 1600 U ~ I I 620 u I 1600 u ~ I 
DI-N-OCTYL PHTHAIATE I I 1900 UJ I I 1600 UJ I I- ~~____ 620 U I 1600 u 

DIBENZOfA.H1ANTHRACENE 1900 u 1600 u 47 J 350J 

DIBENZOFURAN 1900 u 1600 u 620 U 1600 u 

FLUORANTHENE 1100 J 12OOJ 200 .I 560J 

FLUORENE 1900 u 1600 u 620 U 1600 u 

INDENO(1,2,3CD)PYRENE 5005 550 J 94J 640J 

NAPHTHALENE 1900 u 1600 u 620 U 1600 u 

PHENANTHRENE 460J 54QJ 73 J 4UOJ 

2 PYRENE 930 J 94OJ 160 J 1OOOJ 
0 PESTlClDESlPCBs IUGIKG1 
Ix 1 44’-DDD I I 190 u I I 16OuI I I 62 U I 11 J I 

1 44-DDF I I 190 u I I 7.2 J I I 62 U I 6.5 J I 
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TABLE 17-4 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 

LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

T3SDl-E 

0.0 - 0.5 

T3SDl 

11 mi93 

PH2-1 

GRAB 

T4SDl 

0.0 - 0 5 

T4SDl 

11 IO9193 

PH2-1 

GRAB 

T4SDl-E 

0.0 - 0.5 

T4SDl 

1 l/09/93 

PH2-1 

GRAB 

TSSDl 

0.0 - 0.5 

T5SDl 

1 l/09/93 

PH2-1 

GRAB 

T5SDbE 

0.0 - 0.5 

T5SDl 

11 IO9193 

PH2-1 

GRAB 

EC-SDTR07-02 

EC-SDTR07 

05/03/95 

ECO-2 

GRAB 

FIELD DUPLICATE OF: I 1 I I I 



TABLE 17-4 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER: NSB-NLON. GROTONXONNECTICUT 

? 
0’ 

! 

SAMPLE NUMBER: T4SDl 

DEPTH (feet): 0.0 - 0.5 
LOCATION: T4SDl 

SAMPLE DATE: 11 lo9193 11 ml93 

INVESTIGATION: PH2-1 PH2-1 

SAMPLE TYPE: GRAB GRAB 

STATUS: 

FIELD DUPLICATE OF: 

T4SDl-E 

0.0 - 0.5 

T4SDl 

11 m9l93 

’ PH2-1 

GRAB 

T5SDl TSSDl-E 

0.0 - 0.5 0.0 - 0.5 

T5SDl TSSDl 

11 ml93 11 m/93 

PH2-1 PH2-1 

GRAB GRAB 

ECSDTR07-02 

EC-SDTR07 

05/03/95 

ECO-2 

GRAB 

T2SDl 

0.0 - 0.5 
T2SDl 

11112l93 

PHZ1 

GRAB 

J I I I I 



TABLE 174 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 
INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

FIELD DUPLICATE OF: 

T2SDl-E T2SD2 

0.0 - 0.5 0.0 - 0.5 
T2SDl T2SD2 

11112l93 llH2l93 

PH2-1 PH2-1 
GRAB GRAB 

T2SD2-E 

0.0 - 0.5 

T2SD2 
11/12/93 

PH2-1 

GRAB 



TABLE 17-4 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 
SAMPLE TYPE: 

STATUS: 

T2SDl-E 

0.0 - 0.5 

T2SDl 

1111m3 

PH2-1 
GRAB 

I FIELD DUPLICATE OF: I I I I I 

T2SD2 TZSD2-E 

0.0 - 0.5 0.0 - 0.5 

T2SD2 T2SD2 
11/12/93 11112i93 

PH2-1 PH2-1 
GRAB GRAB 

PESTlClDEWPCBs (UGIKG) 
ENDRIN 140 u 

ENDRIN ALDEHYDE 6.7 J 

GAMMA-BHC (LINDANE) 71 u 

GAMMA-CHLORDANE 71 u 

HEPTACHLOR 10 J 
INORGANICS IMGIKG) 

LEAD 120 I 
MAGNESIUM 7160 

MANGANESE 249 J I 
NICKEL 34.0 

POTASSIUM 3590 

SELENIUM 0.64 U 

? SODIUM 13900 
0 THALLIUM 0.71 UJ 

iti VANADIUM 37.7 



‘I, 
) 

’ “, 
) 

‘I 

TABLE 174 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON,CONNECTICUT 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

TPSDl-E 

0.0 - 0.5 

T2SDl 

llH2l93 

PH2-1 

GRAB 

T2SD2 

0.0 - 0.5 
T2SD2 

11112/93 

PH2-1 

GRAB 

T2SD2-E I 
0.0 - 0.5 
T2SD2 
llH2l93 

PH2-1 

GRAB 

I FIELD DUPLICATE OF: I I I 
MISCELLANEOUS PARAMETERS (MGIKG) 

TOTAL ORGANIC CARBON I 13000 I I 12000 I I I I I 



TABLE 173 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS 
THAMES RNER 
NSE-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

UPSTREAM (1) I DRMO (2) I PIER 33 (3) I BERTH 16 (4) ’ 
FlUqU~IlCy Concrntmtlon Locetlon or Frequency Concentretton Locetlon of Frequency Concentmtlon Location of Frequency Concentretion Locrtion of 

of Renge Mexlmum Of Renae M8xlmum Of Rellae M8xlmum Of Ranae M8xlmum 
DetectIon DetectIon Detectlon Detection Date&Ion Detection Detection 

ORGANICS (ug/kg) 
, I WI 1 ND(5) 1 I O/l I ND I 1 111 1 61 1 Fr.-SDTRO9 i I 

,* 111 I I EP-T?w-ld I ,,I I I 

--. --‘.-I’ 
.._.-.-.- -- ..I I , “,T 

l/3 61 Tl=“.’ ’ .-,,A I .,n I I ,-%,A 

-...,--.. 8 33 460660 Tl,,, , -.- -.. _“.. 
Di-n-butyi phthalete on ND I 114 I 58 1 EC-T3SD4 

9 FC.S”TFml I NA I Nn I 

Gemme-Chlcdane 
I . I”“L I,.. , , IT”“” , “,” , ..I I .‘I”, 

IL3 I II 1 TlSD9 1 N4 I Nn I 1 NA 1 ND I I o/9 I ND I 

_- _..,. -... -.- ..- I -.- ._- -.- , .-- 
PeAmL.m,A\,c,EE”I 17, I ,H I n ‘)? I Et-.Pl-lTPnl I 3 I, I n 99 I FP.T?9M I .I, 1 I?&? I fr-QnTl9”3 I m I n.su 77 I w.sni 
Y-“‘.“,,,p.-YL’.,, ,,, I,. V.&L *I-YY II\V I 1, 1 V.&L LY-.““- , II I “.Y Ly-1I.. .“& I- , “,__ -... __ __ JR04 
CkiWll 313 3230-5110 TISDl 4l4 47306000 T3sD4 414 60104440 EGSDTR02 212 1 6300-26200 EGSDTRO4 
Chromium 3l3 34-79.6 TlSD1 414 23.6-69.9 TSSM 4l4 59.6-63.1 EGSDTROZ 2i2 1 66.5-66.4 EGSDTR03 
Chromium(AVSISEM) l/l 5.2 EC-SDTROl 111 39 EC-T3SD4 III 17 EC-SDTRO? 212 1 15-16 EC-SDTROS 



TABLE 11-S ‘I 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS . 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Analytb 
UPSTREAM (11 

Frbqubncy Concbntmtion 
Of Range 

hlanganesb 313 162-234 

Mbfculy 2l3 0.46-o.: 

Mercury(AVS/SEM) 011 ND 
Nirkrt 3l3 14 3-23 

zinc I 313 1 56-130 
Zinc(AVS/SEM) 111 I 31 
MISCELLANEOUS PARAMETERS (mghg) 
Total organic carhn I 313 1 662-15000 
Acid volatile suKtie l/l I 270 

DRMO (2) PIER 33 (3) 
Locatton of Fraqubncy Concwttntfon Locrtlon of Frequency Concbntntfon Location Of 
Maximum Of Range Maxlmum Of Rangb Maxlmum 
DbtbCtfOft Detbctfon Dbtbctlon Dbtbctfon Dbtbctlon 

TlSDl 1 U4 1 3.4-99 1 T3SD4 I 414 736.9 EC-SDTROZ 
T,S:nl I *,a I 203-119 I T3Stl4 I 4l4 76 7-lo!3 EC-SDTROZ 

SDTROP 
.--. .’ - -. - - ._--. 

EC-SDTROt 1 111 1 10 1 EC-T3SD4 1 111 1 61 1 EC- 
TISDI i 414 I B4!3&30500 1 T3SD4 1 414 i 237M323M) 1 EC- .--. , ~~ SDTROZ 
TlSD2 1 41; 1 20.6-123 T3SDA f 414 f =‘2-101 -,- --. T5SD3 

EC-SDTROl 1 111 I 19 EC-T3SL D4 I Iit I _ 7% EC-SDTROZ 
TISD I1 1 414 1 332010: 200 T3SD4 414 7470-l loo0 EC-SDTR02 
TlSDl 1 414 1 99.5293 T3SD4 414 271435 EC-SDTROZ 
TlSDl 1 2l4 1 0.17-0.62 1 T3SD4 3l4 0.37-0.43 T3SD3 

I n,, -. I I Nil ..- I 1 O/l ND 
TlSD2 1 4/4 I 10.1-21 X-SDTROZ 

.---_ . . -.- , SDTROZ 
3SD4 I 414 I 3900-5610 I kkSDTRO2 

3 6 1 TJSD4 1 414 1 25.2-32.6 1 I 
EC-SDTROI 1 111 I 1.7 1 EC.TXSnA I I,, I 6P I FC. 

T1801 1 414 1 1460-5160 I T: 

Ol3 ND 013 ND 
TtSDl 414 4060-26700 T3SD4 414 141W256W EC-SDTROZ 
TlSDl 414 17.654 2 T3SD4 414 44.7-51 EC-SDTROZ 
TlSDl 414 36 5173 T3SD4 414 132-179 EC-SDTROZ 

EC-SDTROI 111 41 EC-T3SD4 111 110 EC-SDTROZ 

TlSDP 1 414 1 1432-14000 1 TJSD4 1 414 1 1621-14000 1 T5SD3 
EC-SDTROI [ 111 I 260 1 EC-T3SD4 1 Ill 1 1100 1 EC-SDTROZ 

FNqUbnCy 

Of 

Dbtbctfon 
2/z 
2l2 

2l2 
2/z 
2/z 
2l2 
2l2 
2/z 
o/2 
112 
212 
2l2 
2l2 
111 

2l2 
2l2 
2/z 
2l2 

2l2 
2/z 

BERTH 16 (4) 
Concbntr8Uon Locatfon of 

RIngb Maxfmum 
Dbtl?CUOn 

7.3-9.1 EC-SDTROI 
121-132 EC-SDTRM 
60-67 EC-SDTRM 

26200-34600 EC-SDTROJ 
79.7-97.5 EC-SDTR03 

70-73 EC-SDTROJ 
6650-10100 EC-SDTRO3 

290-416 EC-SDTR03 

17452003 1 EC-SDTROJ 
920-1400 1 EC-SDTRM 

1 Includes samples TlSDl. TlSD2. and EC-SDTROl-02. 
2 Includes samples T3SD4. T4SD4 , TSSD4. T5SD4-D (field duplicate of T5SD4). and EC-T3SD4-02. Maximum concentration is used for evaluation of field duplicates and ix counted as one sampfe. 
3 Includes samples T3SD3. T4SD3. T5SD3, and EC-SDTROP-02. 
4 Includes samples EC-SDTROB-02 and EC-SDTR04-02. 
5 ND - Not Detected. 
6 R _ Results rejected during data validation. 
7 AVSISEM - Acid Volatile SulfldelSimultaneously Extracted Metals 

‘, 



TABLE 17-6 
SUMMARY OF SEDIMENT ANALY-WAL RESULTS 
THAMES RIMR 
NSB-NLON. GROTON, CONNECTICUT 
PAGE 1 OF 2 
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TABLE 17-6 
SUMMARY OF SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER 
NSB-NLON, GROTON. CONNECTICUT 
PAGE 2 OF 2 

c 
Anam 

Chromium(AVS/SEM) 
cobalt 
.Copw 
Copper(AVS/SEM) 
Iron 
Lead 

FquellCy 
of 

Detection 
313 
616 
616 
313 
616 
616 

LOWER SUBASE (I) 
Concontrdon 

Renge 

14-15 
7.3-10.9 
22.6-176 

2651 
2240040400 

12.7-139 

Locetlon of 
Maximum 
DetectIon 

EC-SDTROS 
EC-T4SD2 
EGT4SD2 
EC-T4SD2 
EC-T4SD2 

T4SD2 

Frequency 
of 

Detecctlon 
Ill 
414 
414 
Ill 
414 
414 

GOSS COVE (2) 
Concentration 

Range 

12 
6-6.3 

66.1-91.7 
39 

23000-26600 
79.3-l 17 

LocatIon of 
Maximum 
Detection 
EC-T3SDl 
EC-TBSDI 

T5SDl 
EC-T3SDl 
EC-T3SDl 

TCSDI 

Frequency 
of 

DOWNSTREAM (3) 
Concentretion Locrtion of 

Range Maxlmum 
Debctlon Detection 

111 3.0 EGSDTR07 
313 6.1-6.5 T2SDl 
313 34.7-151 TZSDI 
Ill 6.5 EGSDTR07 
313 20300-25400 T2SDl 
313 35.7-166 TZSDI 

1 Includes samples T3SD2. T4SD2, T5SD2, EC-SDTROS-02. EC-SDTROG-02. DUP.07 (held duplicate of EC-SDTROG-02). and EC-T4SD2-02. Maximum concentrations are 
used for evaluation of field duplicates and are counted as one sample. 

2 Includes samples T3SDl. T3SDl-D (field duplicate of T3SDlJ. T4SDl. T5SDl. and EC-T3SDl-02. Maxmwm concentrations are used for evaluation of field duplicates and 
are counted as one sample. 

3 Includes samples TZSDl, TZSDZ, and EC-SDTA07-02. 
4 ND . Not Detected. 
5 AVSlSEM - Acid Volatile Sulfide/Simultaneously Extracted Metals. 



TABLE 17-7 

x 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 
THAMES RIVER - PIER 17 REPLACEMENT 

SAMPLE NUMBER: 

DEPTH (feet): 
LOCATION: 

SAMPLE DATE: 

INVESTIGATION: 

SAMPLE TYPE: 

STATUS: 

FIELD DUPLICATE OF: 

SEMIVOLATILES fUG/KGI 

Cl c2 c3 
o-3 o-3 o-3 
Cl-PIER17 NORTH C2-PIER17 NORTH C3-PIER17 SOUTt 
04/19/94 04i19iQ4 04/l g/Q4 
PIER 17 PIER 17 PIER 17 
GRAB GRAB GRAB 

c4 C5 

o-3 o-3 
C4-PIER17 SOUTH C5-PIER15 SOUTI 
04Jl9lQ4 04/19/94 
PIER 17 PIER 17 
GRAB GRAB 

iii&- 
GRAB 

‘LUORANTHENE 880 200 I 500 I 1000 440 160 
1 CHRYSENE I I 

I I I 
1200 250 530 1400 730 230 I 

! 

I I I 

FLUORANTHENE ! 3coo 540 910 1 2200 I 1700 I 320 I 
FLUORENE 

INDENOH .2.3-CDlPYRENE 

PHENANTHRENE 
PESTICIDES/PC&i (UGIKG) 

4,4’-DDD 

4/f-DDE 

ALDRII 

I 200U I 160 u 160 u I 1 250 160 u 150 u 
550 160 u I L 270 -. - I I i .w 240 150 u 

I 720 I 240 I 330 I 1200 490 150 u \ 

I 10 u I 7.9 u I 7.9 u 5.7 J 8.1 U 7.7 u 

10 u 7.9 u 7.9 U 7.8 J 8.1 U 7.7 u 

5.3 2.8 J 3.9 U 

ENDRIN 10 u 7.9 U 7.9 u 8.5 J 8.1 U 7.7 u 

GAMMA-BHC (LINDANE) 5u 3.9 u 3.9 U 5.6 4u 3.9 U 

HEPTACHLOR EPOXIDE 3.2 J 3.9 u 3.9 u 4.6 J 2.9 J 3.9 U 
INORGANICS fMG/KGl . ..-._ - . .._. -- ,... - ..--, 

ANTIMONY I 3u I 2.4 U I 2.4 U I 5.9 U I 2.4 U I 2.3 U I 
ARSENIC 13.5 12.7 10.5 17.1 11.8 11.4 



TABLE 17-7 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS 

x 
THAMES RIVER - PIER 17 REPLACEMENT 

F 
s 

I 

SAMPLE NUMBER: Cl c2 c3 c4 C5 C6 

DEPTH (feet): o-3 o-3 o-3 o-3 o-3 o-3 

LOCATION: Cl-PIER17 NORTH C2-PIER17 NORTH C3-PIER17 SOUTt &PIER17 SOUTH C5-PIER15 SOUTI (X-PIER15 SOUTH 

SAMPLE DATE: 04/l 9194 04/19/94 04/l 9/94 04l19194 04l19i94 04/19/94 

INVESTIGATION: PIER 17 PIER 17 PIER 17 PIER 17 PIER 17 PIER 17 

SAMPLE TYPE: GRAB GRAB GRAB GRAB GRAB GRAB 

STATUS: 

FIELD DUPLICATE OF: I I I 

-MISCELLANEOUS PARAMETERS (MG/KG) 

TOTAL ORGANIC CARBON I 2600 I 1500 I 1700 I 2600 I 1300 I 670 I I 

I 



TABLE 17-8 

SUMMARY OF POSITIVE BIOLOGICAL TISSUE ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER. UVOl BVO2 BVO3 
INVESTIGATION. PH2-1 PH2-1 PHZ-1 
SAMPLE DATE: 11118193 11118/93 11118l93 
TISSUE TYPE: 0)5ter Oyster Oyster 

BV03.D 

PHZ-1 

11 I1 8193 

Oysler 

BV04 

PH2-1 

11118193 

oysm 

BVCl 

PHZ-1 

11118l93 

Clam 

BVC2 

PH2-1 

11118193 
Clam 

SEMIVOLATILES (UGIKG) 
I I 

P-METHYLNAPHTHALENE 330 u 330 u 330 u 330 u I 330 u I 330 u I 330 u 
P-METHYLPHENOL 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

ACENAPHTHENE 330 u 330 u 331 ou I 330 u 330 u 330 u 330 u 

BENZOIC ACID ! ! I 

J I I 

800 U 800 U 800 U 800 U I 800 U 800 U 5400 
BENZYL ALCOHOL 330 u 330 u 330 u 330 u 330 u 330 u 570 
BIS(Z-ETHYLHEXY L)PHTHAlATE 890 J 980 J 330 u 330 u 160 J 330 u 820 J 
DI-N-OCTYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 
DIBENZOFURAN 330 u 330 u 330 u I I 330 u I 330 u i 33-l IJ 771-I II -1- - 

FLUORANTHENE I u ! 

I 

330 330 u ! 330 u 330 u ! 330 u 330 u 330 u 
FLUORENE 

I 
330 u i I I I --- - 

1 NAPHTHALENE I 330 u I 330 u I 330 u I I 330 u I !i3iupmIp I --_ - I 330 u 330 u 

q PHENANTHRENE I 330 u I 330 u ! 330 u 330 u 330 u - 330 u 330 u 

k 
PYRENE 330 u 330 u I 

1 
330 u L- 330 lJ I 330 u I 330 u 330 u 

PESTICIDES/PCBr fUGlUG\ 
I I 

I 330 u I 330 u I 330 u I 330 u I 330 LJ I 330 11 I 

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

DIELDRIN 33.0 u 33.0 u 33.0 u 33.0 u 33.0 u 33.0 u 33.0 u 

ENDRIN ALDEHYDE 33.0 u 33.0 u 33.0 u 33.0 u 33.0 u 33.0 u 330 u 

GAMMA-BHC (LINDANE) 17.0 u 17.0 u 17.0 u 17.0 u 17.0 u 17.0 u 17.0 u 

GAMMA-CHLORDANE 17.0 u 17.0 u 17.0 u 17.0 u 17.0 u 2.10 J 17.0 u 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 
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TABLE 17-8 
SUMMARY OF POSITIVE BIOLOGICAL TISSUE ANALYTICAL RESULTS 

j? THAMES RIVER: NSB-NLON. GROTON. CONNECTICUT 

BVO2 BV03 
PHZ-1 PHZ-1 
11118193 11118/93 
Oysler Oysler 

BV03-D 

PHZ-1 

11118193 

Oysler 

BVO4 

PH2-1 

1 l/18/93 

Oysler 

WC1 

PHZ-1 

11118193 

Clam 

BVC2 

PHZ-1 

1 l/18/93 

Clam 

CHROMIUM 1.30 1 1.40 I 1.50 I 1.10 I 1.00 I 0.980 4.10 

COPPER 992 J 253 J 169 J 629 J 139 J 7.50 J 
IRON 791 J 

1 660 J I 

1 MAGNESIUM I 646 

I 750 J I 757 J 48.3 J 643 J 363 J 48.0 J 

I LEAD I 0.160 u O.lM) u 0.100 u 0140 u 0.100 u 0.350 u 0.850 U 
I 548 I 549 - .- 776 578 

I 
790 

3.00 I 230 3.80 260 3.20 8.10 15 726 1 

0.100 u 0.100 u 0.100 u O.lcxl u 0100 u 0100 u 

MANGANESE 

MERCURY 

NICKEL 0840 I 0600 I 1.10 I n l33n I 0 670 I 1.10 

POTASSIUM 2070 

SELENIUM 0 320 0.330 I 0.420 I 0400 0380 0 270 0950 

SILVER 22OJ 1.90 J 1.30 J 0.790 J 2.50 J 0.100 UJ 1.10 J 

SODIUM 3920 J 25 I20 J I 2720 J I 5020 J I 3470 J I 4740 J 4390 J 

VANADIUM 0160 0.200 I 0.150 u I 0150 u I 0.150 u I 0.150 u 0580 

1 ZINC 1760 J 29150 J 2080 J 171n I 1830 J 198 J 346 J 

I - --- I I - 

34&l I 17m-l I 1800 I 3n3l-l 1QM I 



TABLE 17-8 
SUMMARY OF POSITIVE BIOLOGICAL TISSUE ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON, CONNECTICUT 

8 
SAMPLE NUMBER: BVC3 CMUl CMUl-R CMU2 CMUZ-R CMU3 CMU4 

s INVESTIGATION: PHZ-1 PHZ-1 PHZ-1 PHZ-1 PH2-1 PH2-1 PH2-1 
SAMPLE DATE: 11110l93 12103l93 12/03/93 1 ?JO3/93 12Kv93 f 2/03/93 
TISSUE TYPE: 

12/03/93 
Clam Ribbed Mussel Ribbed Mussel Ribbed Mussel Ribbed Mussel Ribbed Mussel Ribbed Mussel 

VOLATILES (UGIKGI 

2 
0 

ii ENDRIN ALDEHYDE 
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TABLE 17-8 
g SUMMARY OF POSITIVE BIOLOGICAL TISSUE ANALYTICAL RESULTS 

z 
THAMES RIVER; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: BVC3 CMlJl CMUl-R CMU2 CMUZ-R CMUJ CMU4 
INVESTIGATION. PHZ-1 PH2-1 PH2-1 PH2-1 PHZ-1 PH2-1 PH2-1 
SAMPLE DATE: 11116193 12Jo3i93 12/03/93 12fO3/93 12103193 12lO3l93 12lO3l93 
TISSUE WPE: Clam Ribbed Mussel Ribbed Mussel Ribbed Mussel Rlbbed Mussel Rlbbed Mussel Ribbed Mussel 

PESTlClDESlPCBs (UGIKG) 

GAMMA-BHC (LINDANE) 17.0 u 1.70 UJ 1.70 UJ 1.70 UJ 1.70 UJ 1.70 UJ 1.70 UJ 

GAMMA-CHLORDANE 17.0 u 1.70 UJ 1.70 UJ 1.70 J 1.70 UJ 1.70 UJ 1.70 UJ 

HEPTACHLOR 203 J 1.70 UJ 1.70 J 1QOJ 200 J 210 J 1QOJ 

HEPTACHLOR EPOXIDE 170 u 1.70 UJ 1.70 UJ 1.70 UJ 1.70 UJ 1.70 UJ 1.70 UJ 
INORGANICS (MGIKG) 

ALUMINUM 10.7 u 14.0 10.6 165 320 J 5 60 8 10 

ARSENld 5.30 J 1OOJ 1.00 J 0800 J 0630 J 0610 J 0690 J 

BARIUM 0.860 0300 u 0300 u 0300 u 0300 u 0300 u 0300 u 

BORON 2.90 u 410 J 440 J 5.10 5 80 300 J 340 J 

CADMIUM 0.110 0.180 u 0.110 u 0.100 u 0130 u 0100 u 0140 u 

CALCIUM 2580 253 307 237 413 132 237 

G CHROMIUM 1.40 0.670 0.410 0.590 0.540 0600 0.370 

c$ COPPER 290 J 300 360 2.40 2.50 2.20 2.10 

IRON 40.2 J 46.0 50.9 29.7 13.4 366 462 

LEAD 0.393 u 0.120 J 0.130 J 0.0600 J 0.0503 UJ 0.0900 J 0.0800 J 

MAGNESIUM 757 542 603 546 501 269 464 

MANGANESE 5 10 1.60 1.30 0.940 0.890 0.880 0.840 

VANADIUM I 0.220 I 0.160 U I 0.200 u I 0.210 u I 0.150 u I 0.150 u I 0.220 u ZINC 16.1 J 8.90 12.0 6.70 7.90 4.60 6.70 I 
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IAt3Ll.z 17-a 

SUMMARY OF POSITIVE BIOLOGICAL TISSUE ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON, CONNECTICUT 

r;: SAMPLE NUMBER: 
s 

CMU4R CMUS CMUS-R MU-4 MU-S MU-6 MU-C 
INVESTIGATION: PH2-1 PHZ-1 PH2-l PH2-1 PHZ-1 PH2-1 PH2-1 
SAMPLE DATE: 12/03/93 1 m3i93 12JO3193 12llwQ3 12J10/93 12/l 8193 
TISSUE TYPE: 

12mf93 
Ribbed Mussel Ribbed Mussel Ribbed Mussel Blue Mussel Blue Mussel Blue Mussel Blue Mussel 

I I I 

VOLATILES fUGlKGl 
I I I I I I 

--- I- -‘.--I 

2-BUTANONE I 10.0 u I 10.0 u I 10.0 UJ I I I 10 u 

ACETONE 140 75.0 loo u 110 u 

BENZE INE I 10.0 I 3.00 J I 4.00 J I ---I ~ -- 10 u 

CARBON DISULFIDE 60.0 J I 40.0 J 110 J 35 J 

ETHYLBENZENE 3.00 J 1.00 J I 10.0 UJ 10 u 
METHYLENE CHLORlDE 1 18.0 J I SW J I 150 J I 61 
STYRENE 100 u I 100 u 10.0 UJ --I I 10 u 

TETRACHLOROETHENE 100 u 100 u 100 UJ 

I 
I I 10 u 

TOLUENE 120 400 J 1 300 J 1 I I I 5J 

XYLENES, TOTAL I 150 I 6OOJ 400 J 
SEMIVOLATILES lUG/KGI 

I I 6J 4 
- - I------, 

? 

0 

ii 
ENDRIN ALDEHYDE 
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TABLE 17-8 
SUMMARY OF POSITIVE BIOLOGICAL TISSUE ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON, CONNECTICUT 
SAMPLE NUMBER: CMUCR CMUS CMUS-R 
INVESTIGATION. PH2-1 PHZ-1 PH2-1 
SAMPLE DATE: 12103/93 12lo3lQ3 12/03/93 
TISSUE PIPE: Rlbbed Mussel Ribbed Mussel Ribbed Mussel 

PESTlClOESIPCBs (UWKG) 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 
INORGANICS (MGIKG) 

ALUMINUM 

ARSENIC 
BARIUM 

c 

2.20 J 1.70 UJ 1.70 UJ 17.0 u 17.0 u I 17.0. u I 1.7 UJ 

1.70 UJ 1.70 UJ 1.70 UJ 13.0 J 17.0 u 3.20 J 1.7 UJ 

1.70 UJ 1.70 UJ 1.70 UJ 250 J 

1.70 UJ 1.70 UJ 1.70 UJ 17.0 u I 170 u I 170 u 1 2.7 J I 

I 24.9 I 9.90 I 108 I 140 I I 111 I I 61 2 I 

I I 

I 163 .-.- I 

0.630 J 1.00 J 0.660 J ! 1.40 ! 1.10 2.50 1.9 J 
0.350 u 0370 u 

1 I 

1 3.10 J I 310 J 1 31 J I 

03wu 1.20 1.20 u 1 20 u 03 u 

BORON 420 J 5 10 290 J 10.0 u 70 9 77 5 4.1 J 

CADMIUM 0.100 u 0.170 u 0.140 u 0.400 UJ 0.400 UJ 0940 J 0.16 U 

CALCIUM 262 320 288 447 774 474 531 

CHROMIUM 0.660 0.590 0380 o6wu 0.600 u 0600 U 0.55 
z 
do COPPER 150 200 1.60 1.80 1.80 2.40 1.9 
co IRON 66 7 443 47 0 127 137 67.1 30 

LEAD 0.150 J 0.100 J 0.110 J 1.50 0.760 0.860 0.05 J 

MAGNESIUM 481 369 479 698 735 843 553 

MANGANESE 1.60 1.20 O.MO 1.50 300 1.80 1.8 

MERCURY 0.100 u 0.100 u 0.100 u O.lcNl u 0.100 u 0.100 u 0.1 u 

NICKEL 0.550 u 0.550 u 0.550 u 2.20 u 2.20 u 2.20 u 0.55 u 

POTASSIUM 620 581 727 777 1050 819 1470 

SELENIUM 0.250 J 0.400 J 0.220 J 0.530 u 0.740 u 0.920 U 0.37 J 

SILVER 0.200 J I 0.510 J 0.220 J 0.4co u 0.400 u 0.400 u 0.36 .i 

SODIUM 3170 2200 3240 5360 5560 6310 4030 

VANADIUM 0.150 u ! 0.150 u 0.160 U 0.600 U 0.600 U 0.600 U 0.31 u 

1 71NC I 7.10 I 9.20 I 6.60 I 15.8 I 15.7 I 33.1 I 9.5 I 



TABLE 17-0 
SUMMARY OF POSITIVE BIOLOGICAL TISSUE ANALYTICAL RESULTS 

x THAMES RIVER; NSB-NLON, GROTON, CONNECTICUT 

8 
SAMPLE NUMBER: MU-CD MU1 MU2 MU3 

G INVESTIGATION: PHZ-1 PHZ-1 PHZ-1 PH2-1 
SAMPLE DATE: 12mf93 11118f93 11118193 11118I93 
TISSUE MPE: 

II II II 
Blue Mussel Blue Mussel Blue Mussel Blue Mussel 



TABLE 17-8 

i$ 
SUMMARY OF POSITIVE BIOLOGICAL TISSUE ANALYTICAL RESULTS 
THAMES RIVER; NSB-NLON, GROTON, CONNECTICUT 

$ SAMPLE NUMBER: MU-CD MU1 MU2 

s INVESTIGATION: PHZ-1 PH2-1 PHZ-1 
SAMPLE DATE: 12m6I93 1 l/16/93 11116193 
TISSUE MPE: Blue Mussel Blue Mussel Blue Mussel 

1 I I I 
PESTlClDESlPCElr (UGIKG) 

GAMMA-EIHC (LINDANE) 1.7 UJ 17.0 LJ 17.0 u 17.0 u 

GAMMA-CHLORDANE 1.6 J 17.0 u 17.0 u 3.50 J 

HEPTACHLOR 3J 2.10 J 2.00 J 4.50 J 

HEPTACHLOR EPOXIDE 3.3 J 17.0 u 17.0 u 17.0 u 
INORGANICS fMG/KG\ 

MU3 

PHZ-1 

1 l/16/93 

Blue Mussel 
II II I I 

--~- ,--- .--I 
ALUMINUM 0.9 62.6 100 50.0 

ARSENIC 1.4 J 2.20 J 2.00 J 2.40 J 

BARIUM 0.3 u Cl040 1.40 0.630 

BORON 4.1 J 5.40 u 450 u 4.ocl u 
CADMIUM 0.19 u 0.450 0.450 0.410 

CALCIUM 995 445 370 440 

CHROMIUM 0.39 1.10 1.50 1 .oa 

5 COPPER 2.3 4.00 J 3.30 J 3.40 J 

2 IRON 24.9 207 J 166 J 106 J 

LEAD 0.05 J 0.100 u 2.00 J 1.60 u ,I 

MAGNESIUM 577 050 766 771 

MANGANESE ! 1.3 ! 6.40 ! 6.00 ! 3.00 ! ! ! 1 
1 MERCURY 1 0.1 u ! 0.100 u 1 0.100 u 1 0.100 u ! ! ! 1 

NICKEL 0.55 u 0.750 1.30 0.950 

POTASSIUM 1260 1630 1560 1490 

SELENIUM 0.43 J 1.10 0.830 0.960 
I I 

SILVER I 0.60 J 1 0.100 UJ 0.100 UJ 0.100 UJ I 
SODIUM 4290 I 5020 J 4760 J 5310 J I 

) VANADIUM I 0.15 u I 0.450 I 0.450 I 0.260 I I I I 
ZINC I 9.1 I 45.7 J I 45.1 J I 47.6 J I 1 I 1 

? 
0 

ii 
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TABLE 17-9 

CHEMICALS OF CONCERN AND EXPOSURE CONCENTRATIONS 
THAMES RIVER 

NSB-NLON, GROTON, CONNECTICUT 

Chemical 

Exposure Concentration(ll 

of Concern 

Trichloroethene I NA(4) I 

Di-n-butylphthalate NA NA NA I 28(3) I 

Heptachlor I NA 1 0.0024/0.0031 0.0021 t3) I NA I 

Arsenic I NA I 1.1/1.2 I 5.4/6.7 I NA I 

Boron I 1.65/2.21 1 

Cadmium I 0.0023/0.0102 1 0.80/0.92 0.28/0.59 I 0.65(3) I 

Chromium I NA I 1.3/1.4 I 2.2/4.1 1 NA I 
Manganese I 0.0387/0.148 1 2.9/3.2 1 9.4/15.1 I NA I 
Selenium 

Silver 

Zinc 

NA NA 0.53/0.95 NA 

NA 1.912.5 0.40/l .l NA 

NA 2050/2960 NA NA 

1 Average for CTE and maximum for RME unless otherwise noted. 
2 Shallow surface water used. Human exposure to deep surface water is not expected. 
3 Maximum. Average exceeds maximum. 
4 NA - Not applicable. Chemical is not a chemical of concern for this medium. 

D-01-95-10 17-92 CT0 129 
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TABLE 17-10 

ESTIMATED RISKS”’ 
THAMES RIVER 

NSB-NLON, GROTON, CONNECTICUT 

Exposure 
Route E Hazarc 

I RME”’ 

Ingestion of Oysters 

Ingestion of Clams 

Ingestion of Finfish/other Shellfish I 1.2EtO 

Incidental Ingestion of Surface Water I 4.2E-3 

Dermal Contact with Surface Water I 3.6E-2 

Cumulative Risk: I 3.3E + 1 

Recreational Adult User 

I Index Incremental Cancer Risk 

CTEB’ RME I CTE 

1.8E-1 I 5.9E-4 I 2.9E-6 

2.7E-1 I 3.3E-3 I 1.4E-5 

7.1 E-2 I 1 .OE-6 I 1.8E-8 

1 .OE-3 I 1.2E-9 I 1.7E-10 

8.5E-3 I l.lE-8 I 1.6E-9 

5.3E-1 I 3.9E-3 I 1.7E-5 

1 Chemical-specific risks presented in Appendix F.16. 
2 RME - Reasonable Maximum Exposure. 
3 CTE - Central Tendency Exposure. 

D-01-95-10 17-93 CT0 129 
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TABLE 17-11 
ECOLOGICAL CHEMICALS OF CONCERN 

THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern 
Benthic 

Invertebrates 
Cormorant Herrir 

MEAN MAX MEAN 

Acenaphthene 

Flouranthene 

Flourene 

x(l) NAt2) NA NA 

X NA NA NA 

X NA NA NA 

NA 1 NA 

NA 1 NA 

NA 1 NA Naphthalene 

Phenanthrene 

X NA NA NA 

X NA NA NA 

Pyrene 

4,4’-DDD 

X NA NA NA 

X NA NA X NA 1 NA 

X I NA 4,4’-DDE 

4,4’-DDT 

Endrin 

Endrin Aldehyde 

X X NA X 

X NA NA NA 

X NA NA NA 

X NA NA NA 

NA 1 NA 

NA 1 NA 

NA 1 X 

Gamma BHC NA 1 NA 1 NA NA 1 NA 

NA 1 NA Gamma Chlordane 

Heptachlor 

X NA NA NA 

X NA NA NA NA 1 NA 

NA I NA Arsenic 

Boron 

X NA NA NA 

X X NA X NA 1 NA 

NA I X Cadmium 

Chromium 

NA NA NA NA 

X NA NA X NA 1 NA 

NA 1 NA Copper 

Lead 

X X NA X 

X NA NA NA NA 1 NA 

XI NA 

NA 1 NA 

Mercury X X X X 

Nickel X NA NA NA 

Silver X 1 NA 1 NA 1 NA NA NA 

X NA Zinc I X 7 XIxlx 
1 X - Chemical of concern for this receptor. 
2 NA - Not Applicable. Chemical is not chemical of concern for this recc ptor. 

D-01-95-10 17-94 CT0 129 
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TABLE 17-12 

MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
THAMES RIVER 

NSB-NLON, GROTON, CONNECTICUT 

itation 
‘1 SD1 

‘1 SD2 

iC-SDTROl 

‘3SD4 - Average Concentration 

Contaminants of Concern 
Heptachlor 

4,4-DDT* 

Mercury 

Flourene* 

Copper 

Lead 

4,4’-DDD 

Arsenic 

4,4’-DDE 

Gamma-Chlordane 

4,4-DDT* 

Mercury 

Copper 

Lead 

Flourene* 

4,4’-DDD 

4,4’-DDE 

Arsenic 

Flourene* 

Acenaphthene* 

Phenanthrene 

4,4’-DDD 

Heptachlor 

Mercury 

Flourene* 

4,4’-DDT 

4,4’-DDE 

Copper 

Endrin Aldehyde 

Lead 

Arsenic 

IAcenaphthene* 

Hazard Quotient 
1.4E+l 

l.lE+l 

3.3EtO 

2.8EtO 

2.5EtO 

1.8E+O 

1.4EtO 

1.3E+O 

1.2EtO 

3.2Et2 

6.6EtO 

3.2EtO 

2.1EtO 

2.OE+O 

1.6EtO 

1.5EtO 

1.3EtO 

l.OEtO 

1.7Etl 

5.2E+O 

1.3EtO 

1.2Etl 

7.1E+O 

4.1EtO 

3.9E+O 

3.8EtO 

3.6E+O 

2.6EtO 

2.5EtO 

1.8EtO 

1.5E+O 

1.2E+O 

D-01-95-10 17-95 CT0 129 
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TABLE 17-12 (Continued) 
MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

station Contaminants of Concern Hazard Quotient 

r3SD4 - Maximum Concentration Pyrene 3.2E+l 

4,4’-DDD 1.8E+ 1 

Heptachlor 7.1E+O 

4,4’-DDT 4.9E+O 

4,4’-DDE 4.6EtO 

Mercury 4.1E+O 

Flourene” 3.9E+O 

Copper 3.5E t0 

Lead 2.6EtO 

Endrin Aldehyde 2.5EtO 

Arsenic 1.5E+O 

Zinc 1.2EtO 

Acenaphthene* 1.2EtO 

Chromium l.lEtO 

-4SD4 4,4’-DDE* 5.4E t 1 

4,4’-DDD* 2.7E+ 1 

4,4’-DDT* 1.7Etl 

Flourene* 4.2EtO 

Acenaphthene* 1.3EtO 

‘5SD4 4,4’-DDE* 7.1Etl 

4,4’-DDD* 3.6Et 1 

4,4’-DDT* 2.3E t 1 

Heptachlor 6.6EtO 

Flourene* 5.5E+O 

Acenaphthene* 1.7EtO 

Mercury l.lEtO 

-4SD3 4,4’-DDT* l.lEtl 

Mercury 2.7EtO 

Flourene* 2.7EtO 

Copper 2.7EtO 

Lead 2.OEtO 

4,4’-DDD 1.7EtO 

Arsenic 1.6EtO 

Endrin Aldehyde 1.4EtO 

4,4’-DDE l.lEtO 

D-01-95-10 17-96 CT0 129 
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TABLE 17-12 (Continued) 
MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

itation 

‘5SD3 

‘3SD3 

iC-SDTR02 

iC-SDTR03 

Contaminants of Concern Hazard Quotient 

4,4’-DDT* 9.4EtO 

Heptachlor 5.5EtO 

Mercury 2.5EtO 

Flourene* 2.3EtO 

Copper 2.3EtO 

Lead 2.2EtO 

Arsenic 1.4EtO 

4,4-DDE* 4.6E t 1 

4,4’-DDT* 1.5Etl 

Flourene* 3.6E+O 

Mercury 2.9EtO 

Copper 2.4EtO 

Lead 1.3EtO 

Arsenic 1.2EtO 

Acenaphthene* l.lEtO 

4,4-DDE* 1.4Etl 

4,4-DDD* 7.1EtO 

4,4-DDT* 4.5EtO 

Copper 3.2EtO 

Lead 2.OEtO 

Arsenic 1.8EtO 

Phenanthrene 1.3EtO 

Zinc 1.2EtO 

Chromium l.OEtO 

4,4-DDE* 1.4Et2 

4,4-DDD* 7.1Etl 

4,4-DDT* 4.5E t 1 

Copper 3.6EtO 

Lead 2.1EtO 

Arsenic 2.OEtO 

Silver 1.4EtO 

Zinc 1.3EtO 

Chromium l.lEtO 

Phenanthrene l.OEtO 
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TABLE 17-l 2 (Continued) 
MAJOR CONTRIBUTORi TO RISK FOR BENTHIC INVERTEBRATES 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

7.2E t 1 

4.6E t 1 

3.9EtO 

3.4EtO 

1.7EtO 

1.6EtO 

1.4EtO 

l.lEt2 

7.1Etl 

5.3EtO 

3.5EtO 

2.1Eto 

1.8EtO 

1.8EtO 

1.5EtO 

r4SD2 - Average Concentration 4,4'-DDE* 

4,4'-DDD* 

4,4'-DDT* 

Copper 

Mercury 

Gamma - BHC (Lindane) 

Lead 

Arsenic 

Silver 

Zinc 

Chromium 

1.7E+l 

l.lEtl 

4.2EtO 

2.7EtO 

2.4EtO 

2.OE+O 

6.2Etl 

3.2Etl 

2.OEtl 

4.3EtO 

3.7EtO 

3.6EtO 

2.8EtO 

1.9EtO 

1.4EtO 

1.4EtO 

l.lEtO 
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- TABLE 17-I 2 (Continued) 
MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

E- . 

itation Contaminants of Concern Hazard Quotient 

‘4SD2 - Maximum Concentration 4,4’-DDE* 6.2E+l 

4,4’-DDD* 3.2Etl 

4,4’-DDT* 2.OEtl 

Copper 5.2EtO 

Mercury 3.7EtO 

Gamma - BHC (Lindane) 3.6E t0 

Lead 3.OEtO 

Arsenic 2.3EtO 

Zinc 1.6EtO 

Silver 1.4EtO 

Chromium 1.2EtO 

Phenanthrene 1.2EtO 

Nickel l.lEtO 

‘5SD2 4,4’-DDE* 3.7E t 1 

4,4’-DDD* 1.9Et 1 

4,4’-DDT* 1.2Et 1 

Flourene* 1.4EtO 

3C-SDTROG 4,4-DDE* 2.1Et2 

4,4-DDD* l.lEt2 

4,4-DDT* 6.7E t 1 

Acenaphthene* 5.OEtO 

Copper 3.8EtO 

Lead 2.4EtO 

Phenanthrene 2.OEtO 

Arsenic 1.8EtO 

Flourene 1.5EtO 

Flouranthene 1.5EtO 

Zinc 1.4EtO 

Chromium l.OEtO 
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TABLE 17-I 2 (Continued) 
MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES -w@f 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

St&inn 

T 

IContaminants of Concern 1 Hazard Quotient 

7 

‘.Y..“.. _______...._ -..-- -~ - - 

‘3SDl - Average Concentration 4,4’-DDE* 54E t 1 

Heptachlor 7.3EtO 

Flourene* 4.2EtO 

4,4’-DDT 3.8EtO 

Mercury 3.5EtO 

Copper 2.5EtO 

Lead 1.9EtO 

Endrin 1.5EtO 

Acenaphthene* 1.3EtO 

Arsenic l.lEtO 

4,4'-DDD l.OEtO 

'3SDl - Maximum Concentration 4,4-DDE* 5.4Etl 

Heptachlor 7.3EtO 

4,4’-DDT 6.5EtO 

Flourene* 4.2EtO 

Mercury 3.7E+O 

Copper 2.6EtO 

Lead 2.1EtO 

Arsenic 1.5E t0 

Endrin 1.5EtO 

Acenaphthene* 1.3EtO 

Zinc l.lEtO 

4,4'-DDD l.oEtO 

'4SDl 4,4'-DDE* 4.oEtl 

4,4’-DDD” 2.OEt 1 

4,4'-DDT* 1.3Etl 

Heptachlor 6.1E+O 

Flourene* 3.2EtO 

Mercury 2.3EtO 

Copper 1.9EtO 

Lead 1.7EtO 

Arsenic 1.4EtO 

7 

- 
4 
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TABLE 17-12 (Continued) 
MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

don .-__--. 

jSD1 

C-SDTR07 

2SDl 

‘2SD2 

I Contaminants of Concern 

4,4’-DDD* 

4,4’-DDT* 

Heptachlor 

Mercury 

Copper 

Lead 

Flourene* 

Arsenic 

4,4’-DDE 

Chromium 

Zinc 

4,4-DDE* 

4,4-DDD* 

4,4-DDT* 

Flourene* 

Acenaphthene* 

4,4-DDT* 

Heptachlor 

Copper 

Lead 

Mercury 

Flourene* 

Zinc 

Arsenic 

4,4’-DDE 

Silver 

4,4’-DDD 

Chromium 

Heptachlor 

4,4-DDT* 

Lead 

Mercury 

Flourene* 

Copper 

4,4’-DDD 

Arsenic 

4,4’-DDE 

Zinc 

I Hazard Quotient 

1.4Etl 

8.8E t0 

4.8EtO 

4.4E t0 

2.7EtO 

2.5EtO 

2.1EtO 

1.3EtO 

1.2EtO 

l.lEtO 

l.OEtO 

1.7Et2 

8.4E t 1 

5.3E t 1 

1.3Etl 

3.9EtO 

l.OEt 1 

9.9EtO 

4.4EtO 

4.OEtO 

2.9EtO 

2.5EtO 

2.OEtO 

1.4EtO 

1.3EtO 

1.2E +O 

l.lEtO 

l.OEtO 

l.lEtl 

9.6E t 0 

2.6EtO 

2.5E+O 

2.3EtO 

2.3EtO 

1.3EtO 

1.3EtO 

1.3EtO 

l.lEtO 
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TABLE 17-I 2 (Continued) 
MAJOR CONTRIBUTORS TO RISK FOR BENTHIC INVERTEBRATES 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

* This chemical was not detected at this sample station; however its detection limit exceeded both 
its ER-M value and site specific benchmark value. The detection limit/benchmark value is displayed 
in place of a hazard quotient. 
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TABLE 17-13 

SUMMARY OF MACROINVERTEBRATE COMMUNITY INDICES FOR THE THAMES RIVER”’ 
NSB-NLON, GROTON, CONNECTICUT 

Sample Number Taxa Richness 

rlSD2 29 

rlSD1 21 

r3SD4 23 

r4SD4 44 

T5SD4 51 

r3sD3 24 

r4SD3 18 

r5SD3 19 

r3SD2 18 

r4SD2 23 

r5SD2 55 

T3SDl 36 

r4SDl 48 

T5SDl 27 

r2SD2 31 

r2SDl 22 

Total Number of Shannon-Weaver 
Individuals Diversity Index 

282.3 2.118 

239.3 1.990 

398.7 1.967 

619.7 2.125 

774.0 1.920 

923.0 1.098 

466.7 1.121 

207.3 1.918 

406.7 1.282 

462.3 1.540 

680.0 2.503 

1242.7 1.581 

601.3 2.230 

273.3 2.040 

284.7 2.096 

178.7 1.852 

Species Richness 

4.15 

3.04 

3.10 

5.71 

6.45 

2.90 

2.35 

2.80 

2.39 

3.04 

7.09 

4.26 

6.27 

3.88 

4.44 

3.34 

Ratio of Observed to 
Expected Number of 

Taxa 
0.72 

0.88 

0.73 

0.97 

1.06 

0.53 

0.73 

0.96 

1.41 

0.68 

0.53 

1.29 

1.29 

1.67 

0.83 

2.55 

1 Original Phase II RI macroinvertebrate sampling (November, 1993) 



TISDP 

TlSDl 

T3SD4 

T4SD4 

T5SD4 

T3SD3 

T4SD3 

T5SD3 

T3SD2 

T4SD2 

T5SD2 

T3SDl 

T4SDl 

TSSDl 

T2SD2 

T2SDl 

TABLE 17-14 

RESULTS OF BRAY-CURTIS SIMILARITY INDEX(‘c2’ FOR SQUARE-ROOT TRANSFORMED COUNTS OF 
BENTHIC INVERTEBRATES BY SPECIES 

THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

Jpstream Upstream DRMO DRMO DRMO Pier 33 Pier 33 Pier 33 Pier 10 Pier 10 Pier 10 GOSS Goss Goss Down- Down- 
Pier Line Opposite Near Pier Line Opposite Near Pier tine Opposite Near Pier tine Opposite Cave Cove Pier Cove stream stream 

Near Line Opposite Near Opposite 

TISDP TISDI T3SD4 T4SD4 T5SD4 T3SD3 T4SD3 T5SD3 T3SD2 T4SD2 T5SD2 TSSDI T4SDl T5SDl T2SD2 T2SDl 
;::~~;j$g$z.... ‘.’ 
. . .:.+ :,l:13~~n’“““’ .’ .:::::.:.:.:.:.>>> .c 0.51 ~)~ . . . . . . . . . . . . . . .:::.:p::: 

~~~~~~~~~ 0.48 
0.44 ;‘iij::ii~iiiiiI 0.58 ~~~~~~~ 0.55 

::.:.:.:.:.: :...:.:.::.:,: ,_,,._,,, 
.,.,._.,.... . . :. . . . . . . . . . . 0.48 ~~~~~, 0.52 ~~~~~~~ 0.51 0.43 

0.52 0.5 ,Ijij:os~~ 0.55 ~~~~~~~~~~~~~~~~~~~ 0.57 0.49 .y:>:.:.:: y: . .(.,.,.,.,...,.,.,.,.,.,... .,. . . . y...:.:.,.: .,.,,,.,.,.,., ,., ,_, 
0.55 0.49 0.47 0.47 0.36 0.50 0.47 0.44 0.48 0.48 0.57 0.44 

0.46 0.37 0.47 0.33 o,46 iiraii~~ o,42 0.36 0.5 0.46 0.42 . . . . . . . . . . . . . . . . . . . ,., . . . ..L, ..., ~~~la;i~l::;:‘iiI ~~~~~~~~~~~~~~~~:~ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . ..A.. 

0.5 1 ~~~~~ 0.51 ~~~~~ 0.58 0.58 ,.,. ,. .,., ,.....,. .,. . . . . . . . >.. . . ‘.‘:‘:‘:-:““‘~::,::::::::,‘,:.:,’,:.’.:.:.:.:.:.:,:,:.:.~::::,., :.:::::-::::::::,:::::: ..,.,.. . . ...\.. . 
0.55 gj! 

~.):.:.:,:.:. 
jj$ij$jijj 0.57 “’ 0.53 0.55 0.46 j,F ,?, ,:i~~~l;l;l;~~~ 0.42 . ......l........,.,. 

iliiijiiiii~~l~~jj~~~~~ o.50 
~~%;:::::::::::: 

::::::::q I, (,.:.:.:,:.:.:.~~~~~:. ..$. ,,,:.,(,:,:(,:,:, 0.43 
:.:.:.:“:‘:“:‘:‘:‘:‘:‘:‘:‘:‘:‘~~~~~~~ 

0.43 ~~~~~~~~~~~~~~~~ 
““.‘L.“. ,....... ..,., .,.,:,.,a~ &..:.:.:.:+: .,,..,.,.,.(.(.,.. ..‘.. ,,, ,,, ii’:3liii:ii:i:i:i:~:~:~:~:~~:~:~:::::::: . . . . . . . . . . . >Y..... 

.:.:.:.:.:.: . . . . . . . .,.,.. :A:::::::: 0.43 0.52 0.43 i!i’iix;j:~g$$$$ 0.57 0.58 

. . . . . . . . . .,...... “:“:“‘.‘.:.:;::::::.::.:...: . . . . . :.:_ . .._ ~ ...~~>>~,>?+~>~~,~ :,:, :,.... .., . . . . . . 
0.55 0.55 

o. 53 +&$v=.+:,.:.:.:. 
;~::i:~~~~~~~.~ .:,:.:y.:.>:.: ,,... :.:.:.:.:.:.:.:.:+:::.:::,:.:.:.: I,....:....,~...:.:. :.: ,.,,\(,,, :,. ::,::, :, ,; 

19 0.45 0.42 0.44 .‘. 0.53 0.~ 

1 Index approaches 1 .O for similar stations; Index approaches 0.0 for dissimilar stations 
2 Indices > 0.6 (similar) are shaded 
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TABLE 17-15 
- 

RESULTS OF SEDIMENT TOXICITY TESTING CONDUCTED ON ESTUARINE SEDIMENTS”) 
THAMES RIVER 

NSB-NLON, GROTON, CONNECTICUT 

Sample Number 
EC-SDTROl-02 (Control) 

EC-SDTR07-02 

EC-SDTROG-02 

EC-SDTR05-02 

EC-T3SDl-02 

EC-SDTROC02 

EC-T4SD2-02 

ECSDTR03-02 

EC-SDTRO2-02 

EC-T3SD4-02 

Reference Sediment 

1 Reference Sediment 

Ampelisce ebdite 

% Survivability Assessment 
85 

71 No toxicity 

91 No toxicity 

74 No toxicity 

89 No toxicity 

67 Toxic 

89 No toxicity 

79 No toxicity 

73 No toxicity 

66 Toxic 

81 

Leptocheirs plumulosus 

% Survivability Assessment 
79 

84 No toxicity 

93 No toxicity 

92 No toxicity 

94 No toxicity 

93 No toxicity 

93 No toxicity 

80 No toxicity 

96 No toxicity 

79 No toxicity 

93 

93 

1 Phase II RI Supplemental Ecological Investigation toxicity tests (May 1995). 

-r- 
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TABLE 17-16 

EC-SDTRO 1 0.30 7.92 -7.62 

EC-T3SD4 0.91 7.63 -6.72 

EC-SDTROB 3.10 27.00 -23.90 

EC-SDTR04 3.20 41.08 -37.89 

EC-SDTR02 3.14 32.28 -29.14 

EC-SDTR05 2.71 96.84 -94.13 

EC-SDTROG 2.77 99.78 -97.01 

EC-T4SD2 3.00 49.89 46.89 

EC-T3SDl 2.29 35.22 -32.93 

EC-SDTR07 1.52 3.82 -2.29 

COMPARISON OF SEDIMENT CONCENTRATIONS OF SEM(,) AND (AVSJu 
THAMES RIVER 

NSB-NLON, GROTON, CONNECTICUT 

Station SUM [SEMI (umol/g) VW (umol/g) [SEM-AVS] (umol/g) 

1 SEM - Simultaneously Extracted Metals. 
2 AVS - Acid Volatile Sulfide. 

D-01-95-10 17-106 CT0 129 
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,i 

Chemical Average 

P-Butanone 1,4E-2 

2-Methylnaphthalene 2.3E-2 

2-Methylphenol ND 

4,4’-ODD 2.5E-3 

4,4,-DDE 6.9E-3 

4,4’-DDT 3.3E-3 

Acenapthene ND 

Acetone ND 

Aldrin ND 

Alpha-BHC ND 

Aluminum 1.3E+ 1 

Arsenic 1.7EtO 

Barium ND 

Benzene 2.OE-3 

Benzoic Acid 2.9E-2 

Benzyl Alcohol ND 

Beta-BHC 2.7E-3 

Bis-(2ethylhexyl) phthalate 6.OE-2 

Boron 4.lEtO 

Cadmium ND 

Calcium 7.6Et2 

Carbon Disulfide 1 .OE-1 

Chromium 4.7E-1 

Wwr 2.lEtO 

3 / 

TABLE 17-17 

AVERAGE AND MAXIMUM TISSUE CONCENTRATIONS IN SHELLFISH 
THAMES RIVER 

NSB-NLON, GROTON, CONNECTICUT 

d Ribbed 
Dntroll T 

2.2E-2 

2.3D2 

ND 

3.3E-3 

7.OE-3 

4.9E-3 

ND 

ND 

ND 

ND 

1.6Et 1 

1.9EtO 

ND 

2.OE-3 

3.3E-1 

ND 

4.5E-3 

6.2E-2 

4.lE+O 

ND 

l.OEt3 

1.7E-1 

5.5E-1 

2.3E+O 

Dqloyd Ribbed Muxsal 

Average 

9.6E-3 

2.OE-2 

4.4E-2 

ND 

3.7E-3 

ND 

2.OE-2 

9.9E-2 

1.2E-3 

1 .OE-3 

l.lEt 1 

7.8E-1 

ND 

5.5E-3 

2.5E-1 

1.5E-1 

2.3E-3 

6.OE-2 

4.lE+O 

ND 

2.6Et2 

7.4E-2 

5.4E-1 

2.3E+O 

Maximun 

2.8E-2 

2.OE-2 

4.4E-2 

ND 

6.lE-3 

ND 

2.OE-2 

1.6E-1 

2.6E-3 

1.8E-3 

1.7E+l 

l.OE+O 

ND 

8.OE-3 

8.7E-1 

7.OE-2 

3.683 

7.482 

5.5EtO 

ND 

3.3E+2 

1.6E-1 

6.OE-1 

3.3EtO 

T Native Blue Muxxal T 
Average 

NA”’ 

ND’*’ 

ND 

5.OE-3 

l.lE-2 

ND 

ND 

NA 

2.4E-3 

ND 

7.OE t 1 

1.9EtO 

8.8E-1 

NA 

ND 

ND 

ND 

1.3E-1 

2.7E t 1 

4.4E-1 

4.9Et2 

NA 

7.5E-1 

2.8EtO 

Maximum 

NA 

ND 

ND 

5.OE-3 

1.6E-2 

ND 

ND 

ND 

2.4G3 

ND 

l.lEt2 

2.5EtO 

1.4EtO 

NA 

ND 

ND 

ND 

1.3E-1 

7.8E t 1 

9.4E-1 

7.7Et2 

NA 

1.5E+O 

4.OEtO 

Native Oystrr 

Average 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

3.4Et 1 

l.lEtO 

l.lEtO 

NA 

ND 

ND 

ND 

1.2E-1 

ND 

8.OE-1 

2.lEt3 

NA 

1.3EtO 

1.5Et2 

Maximwn 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

3.8Et 1 

1.2EtO 

1.3EtO 

NA 

ND 

ND 

ND 

1.6E-1 

ND 

9.2E-1 

3.2Et3 

NA 

1.4EtO 

2.5Et2 

Native Hardshell Clam 

Average 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

5.4EtO 

6.9E-1 

NA 

2.2EtO 

3.OE-1 

ND 

7.1 E-2 

ND 

2.8E-1 

1.6Et3 

NA 

2.2EtO 

5.7EtO 

Maximm 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

6.7EtO 

8.6E-1 

NA 

5.4EtO 

5.7E-1 

ND 

8.2E-2 

ND 

5.9E-1 

2.6Et3 

NA 

4.lEtO 

7.5EtO 

‘1 

‘) 

All Samples rxceppt NOR 

Avaraga 

9.6E-3 

2.OE-2 

4.4E-2 

2.283 

6.3E-3 

ND 

2.OE-2 

1.2E-1 

1.4E-3 

1 .OE-3 

3.4E t 1 

2.OEtO 

7.OE-1 

5.5E-3 

7.4E-1 

1.8E-1 

2.383 

9.5E-2 

l.OEtl 

3.7E-1 

9.7Et2 

7.4E-2 

l.OEtO 

3.6Et 1 

Maximum 

2.8E-2 

2.OE-2 

4.4E-2 

5.OE-3 

l .BE-2 

ND 

2.OE-2 

1.6E-1 

2.6E-3 

1.8E-3 

l.lEt2 

6.7EtO 

1.4EtO 

8.OE-3 

5.4EtO 

5.7E-1 

3.6E-3 

1.6E-1 

7.8E t 1 

9.4E-1 

3.2Et3 

1.6E-1 

4.lEtO 

2.5Et2 
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TABLE 17-17 (Continued) 
AVERAGE AND MAXIMUM TISSUE CONCENTRATIONS IN SHELLFISH 

8 THAMES RIVER 
1. 0 NSB-NLON, GROTON, CONNECTICUT 

r; 
I, 
8 

Contaminant 

Di-n-Octylphthalate 

Dibenzofuran 

Dieldrin 

Endrin AJdehyde 

Ethylbenzene 

Flouranthene 

, Flourene 

Gamma-BHC (Lindane) 

Gamma-Chlordane 

Heptachlor 

Heptachlor Epoxide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Methylene Chloride 

Naphthalene 

Nickel 

Phenanthrene 

Potassium 

Pyrene 

Selenium 

Silver 

Sodium 

Nor~Deployed Ribbed 
Mussel (Control) 

Average 

ND 

ND 

4.4E-3 

5.2E-3 

4.OE-3 

1 .OE-2 

ND 

ND 

1.3E-3 

3.1 E-3 

3.OE-3 

2.7Et 1 

5.OE-2 

5.7Et2 

1.6E+O 

ND 

6.3E-2 

4.1 E-2 

ND 

ND 

1.4Et3 

2.OE-2 

4.OE-1 

52E-1 

4.2Et3 

Maximum 

ND 

ND 

5OE-3 

6.OE-3 

1 .OE-2 

3.3E-1 

ND 

ND 

1.8E-3 

3.1 E-3 

3.3E-3 

3.OE t 1 

5OE-2 

5.8E+2 

1.8EtO 

ND 

6.4E-2 

S.OE-2 

ND 

ND 

15Et3 

3.3E-1 

4.3E-1 

6.8E-1 

4.3Et3 

Deployml Ribbed Muvsel 

Average 

ND 

ND 

ND 

1.8E-3 

3.4E-3 

l.lE-1 

2.OE-2 

9.9E-4 

9.4E-4 

1.5E-3 

ND 

4.2E t 1 

9.6E-2 

4.6Et2 

l.lEtO 

2.1E-1 

1.6E-2 

ND 

ND 

9.2E-2 

6.7Et2 

l.lE-1 

2.6E-1 

7.5E-1 

3.2Et3 

Maximwn 

ND 

ND 

ND 

2.6E-3 

5.OE-3 

1.2E-1 

2.OE-2 

1.5E-3 

1.3E-3 

2.1 E-3 

ND 

5.7E t 1 

1.3E-1 

5.7Et2 

1.5EtO 

8.3E-1 

2.6E-2 

ND 

ND 

9.2E-2 

8.1Et2 

1.3E-1 

3.3E-1 

1.5EtO 

4.2Et3 

Nativa Blua Mussel 

Avangc 

2.8E-2 

ND 

ND 

ND 

NA 

3.2E-2 

ND 

ND 

7.5E-3 

2.9E-3 

ND 

1.4Et2 

l.OEtO 

7.8Et2 

3.8E+O 

ND 

NA 

ND 

l.lEtO 

ND 

1.2Et3 

2.8G2 

5.OE-1 

ND 

5.5Et3 

Mwdmlml 

3.5E-2 

ND 

ND 

ND 

NA 

3.2E-2 

ND 

ND 

1.3E-2 

4.5E-3 

ND 

2.1Et2 

2.OEtO 

8.5E+2 

6.4E+O 

ND 

NA 

ND 

1.3EtO 

ND 

1.6Et3 

2.8Et 1 

l.lE+O 

ND 

6.3Et3 

Native Oyster 

Average 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

ND 

2.4E-3 

ND 

7.OE t 1 

ND 

6.1Et2 

2.9EtO 

ND 

NA 

ND 

7.7E-1 

ND 

2.1Et3 

ND 

3.6E-1 

1.9EtO 

3.5E+3 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

ND 

3.1E-3 

ND 

7.9Et 1 

O.OEtO 

6.6Et2 

3.2EtO 

O.OEtO 

O.OEtO 

ND 

9.6E-1 

ND 

2.3Et3 

ND 

4.1E-1 

2.5EtO 

3.9Et3 

Native Hardshell Clam 

Average 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

2.1 E-3 

2.1 E-3 

ND 

4.2E t 1 

ND 

7.6Et2 

9.4E+O 

ND 

NA 

ND 

1.4EtO 

ND 

2.OEt3 

ND 

5.3E-1 

4.OE-1 

4.5Et3 

Maximwn 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

2.1 E-3 

2.1 E-3 

ND 

4.8E t 1 

ND 

7.9Et2 

1.5Etl 

ND 

NA 

ND 

1.7EtO 

ND 

2.OE+3 

ND 

9.5E-1 

l.lEtO 

4.7Et3 

Avsrags 

2.8&2 

2.OE-2 

ND 

1.8E-3 

3.4E-3 

8.1 E-2 

2.OE-2 

9.9E-4 

5.7E-3 

2.3E-3 

ND 

8.OEtl 

4.2E-1 

6.5Et2 

3.8EtO 

9.382 

1.6E-2 

ND 

8.3E-1 

9.2E-2 

1.4Et3 

l.lE-1 

4.6E-1 

7.4E-1 

4.3Et3 

All Barnplea except Now 
Doployd Ribbed Muscal 

Maximum 

3.5E-2 

2.OE-2 

ND 

2.6E-3 

5.0E-3 

1.2E-1 

2.OE-2 

1.5E-3 

1.3E-2 

4.5E-3 

ND 

2.1Et2 

2.OEtO 

8.5Et2 

1.5Etl 

8.3E-1 

2.6E-2 

ND 

1.7EtO 

9.2E-2 

2.3Et3 

1.3E-1 

l.lEtO 

2.5EtO 

6.3Et3 

(’ II/ (’ llib 
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TABLE 17-17 (Continued) 
AVERAGE AND MAXIMUM TISSUE CONCENTRATIONS IN SHELLFISH 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

Contaminant 

Styrene 

Tetrachloroethene 

Toluene 

Vanadium 

Xylenes, Total 

Zinc 

Non-Deployad Ribbed 
Mussel $ontroll 

Average Maximun 

ND ND 

ND ND 

8.5E-3 1.2E-2 

ND ND 

1.4E-2 2.1E-2 

9.3EtO 9.5EtO 

Deployed Ribbed Mussel Native Blue Mussal 

Average Maximtxn Average Maximun 

3.OE-3 3.OE-3 NA NA 

3.5E-3 3.5E-3 NA NA 

9.3E-3 1.5E-2 NA NA 

ND ND 3.4E-1 4.5E-1 

1.3E-2 2.6E-2 NA NA 

7.4EtO l.OEt 1 3.4Et 1 4.8Et 1 

Native Oyster 

Average Maximum 

NA NA 

NA NA 

NA NA 

1.3E-1 2.OE-1 

NA NA 

2.OEt3 3.OEt3 

Native Hardshell Clam 

Avenge Maximun 

NA NA 

NA NA 

NA NA 

2.9E-1 5.8E-1 

NA NA 

2.4E t 1 3.5Et 1 

All Samples rxoapt No, 
Dqloyrd Ribbed Mussel 

Avenge Maximun 

3.OE-3 3.OE-3 

3.5E-3 3.5E-3 

9.3E-3 l.SE-2 

2.2E-1 5.8E-1 

1.3E-2 2.6E-2 

4.7Et2 3.OEt3 

Notes: NA = Not Analyzed 
ND = Not Detected 
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TABLE 17-18 

MAJOR CONTRIBUTORS TO RISK FOR VERTEBRATES 
BASED ON MAXIMUM CONCENTRATlONS 

THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

qeceptor 

Zormorant 

ierring Gull 

Chemicals of Concern Total HI per COC for % Contribution of COC to Total 
all Pathways Receptor HI 

Zinc l.lE+2 83.2 

Mercury 1.4E+l 10.9 

Boron 1.9E+O 1.5 

Copper 1.7E+O 1.3 

All others 4.2E+O 3.2 

Total Receptor HI 1.3E+2 

Pathway Total HI per Pathway % Contribution of Pathway to Total 
Receptor HI 

Soil O.OEtO 0.0 

Food .l.3E+2 100.0 

Water O.OE+O 0.0 

Chemicals of Concern Total HI per COC for O%. Contribution of COC to Total 
all Pathways Receptor HI 

Zinc 1.3E+2 79.2 

Mercury 1.6Etl 10.3 

4,4’-DDE 7.2E+O 4.6 

4,4’-DDD 2.3EtO 1.4 

All others 7.lEtO 4.5 

Total Receptor HI 1.6Et2 

Pathway Total HI per Pathway % Contribution of Pathway to Total 
Receptor HI 

Soil O.OE+O 0.0 
Food 1.6Et2 100.0 
Water O.OE +0 0.0 

D-01-95-10 17-I 10 CT0 129 



TABLE 17-19 
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MAJOR CONTRIBUTORS TO RISK FOR VERTEBRATES 
BASED ON MEAN CONCENTRATIONS 

THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

leceptor 

zormorant 

ierring Gull 

Chemicals of Concern Total HI per COC for ‘36 Contribution of COC to Total 
all Pathways Receptor HI 

Zinc 1.7E+l 82.8 

Mercury 1.6E+O 7.6 

4,4’-DDE 5.OE-1 2.4 

Boron 2.6E-1 1.3 
All others 1.2E+O 5.9 
Total Receptor HI 2.lE+l 

Pathway Total HI per Pathway % Contribution of Pathway to Total 
Receptor HI 

Soil O.OE+O 0.0 

Food 2.lE+l 100.0 

Water O.OE+O 0.0 

Chemicals of Concern Total HI per COC for % Contribution of COC to Total 
all Pathways Receptor HI 

Zinc 2.OE+l 73.3 

4,4’-DDE 2.9EtO 10.5 

Mercury 1.8E+O 6.8 

4,4’-DDD l.OE+O 3.7 

All others 1.6E+O 5.8 

Total Receptor HI 2.7E+ 1 

Pathway Total HI per Pathway % Contribution of Pathway to Total 
Receptor HI 

Soil O.OE+O 0.0 

Food 2.7E+ 1 100.0 

Water O.OE+O 0.0 

D-01-95-10 17-111 CT0 129 
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TABLE 17-20 

SEDIMENT SAMPLING DATA 
THAMES RIVER 

NSB-NLON, GROTON, CONNECTICUT 

Sample Location Sampling Year Excavated? RI N&E? RI BERA? 1 

SEAWOLF EIS 

PIB 1991 No No No L 

D-01-95-10 17-112 CT0 129 
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TABLE 17-20 (Continued) 
SEDIMENT SAMPLING DATA 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

s-. PHASE II RI 

Sample Location Sampling Year Excavated? RI N&E? RI BERA? 

SEAWOLF EIS (Continued) 

D-01-95-10 17-113 CT0 129 
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TABLE 17-20 (Continued) 
SEDIMENT SAMPLING DATA 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

Sample Location Sampling Year Excavated? RI N&E? RI BERA? 

PHASE II RI (Continued) 

T5SD4 

T5SD4-D 

T5SD4-E 

PIER 17 

1993 No Yes Yes 

1993 No Yes Yes 

1993 No Yes Yes 

P2/P3 (2A) 1994 No No 

Cl (2B) 1994 Yes Yes 

No 

No 

c2 (2C) 

C3 (2D) 

1994 Yes Yes No 

1994 Yes Yes No 

D-01-95-10 CT0129 
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TABLE 17-20 (Continued) 
SEDIMENT SAMPLING DATA 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

Sample Location Sampling Year 

PIER 17 (Continued) 

P2 6-8’ ’ 1994 

Excavated? 

Yes 

RI N&E? RI BERA? 

No No 

P2 8-10’ I 

Cl 3-6’ 

Cl 6-13’ 

c2 3-6’ 

C2 6-10’ 

c3 3-6’ 

C3 6-9’ 

1994 Yes 

1994 No 

1994 Yes 

1994 Yes 

1994 Yes 

No No 

No No 

No No 

No No 

No No 

I 1994 I Yes 1 No I No 

c3 9-12’ 

c4 3-7’ 

c4 7-11’ 

c5 3-6’ 

c5 6-8’ I 

1994 Yes 

1994 No 

1994 No 

1994 Yes 

No No 

No No 

No No 

No No 

C6 3-6’ 1994 No No No 

C6 6-13’ 1994 No No No 

SEAWOLF EIS 

PHASE II RI - SUPPLEMENTAL 

EC-SDTROI -02 1995 

EC-SDTR02-02 1995 

EC-SDTROS-02 1995 

No Yes 

No Yes 

No Yes 

Yes 

Yes 

Yes 

D-01-95-10 17-115 CT0 129 
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TABLE 17-20 (Continued) 
SEDIMENT SAMPLING DATA 
THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 

Sample Location Sampling Year Excavated? RI N&E? I RI BERA? 

PHASE II RI - SUPPLEMENTAL (Continued) 

Excavated - Indicates samples which were removed during dredging operations. 

RI N&E - Indicates samples which were evaluated in the Nature and Extent of Contamination Section 
of the Thames River Chapter of the Phase II RI. 

RI BERA - Indicates samples which were evaluated in the Ecological Risk Assessment Section of the 
Thames River Chapter of the Phase II RI. 

D-01-95-10 17-116 CT0 129 
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MAMES RIVER SEDIMENT AND BENTHIC 
SAMPLING LOCATIONS 

NSB-NLON 
GROTON. CONNECTICUT 
0 2500 5000 

SCALE IN FEET 

D-01-95-10 17-117 

FIGURE 17-l 
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BIVALVE LOCATIONS FIGURE 17-3 
NSB-NLON 

GROTON. CONNECTICUT 0+0 5220 @gi@JD 

;\ ‘55‘ Brown & Root Envhmmtal 

17-119 CT0 129 



D-01-95-10 

Revision 1 
March 1997 

This page is intentionally left blank. 

17-120 CT0 129 



K ‘,GlS\9594\995949705 PSD 03122197 MJJ 

17 PIER NUMBER 

__ DEDGED AREA FROM “AS BUILT” ERAlMNGS (3,VSS) 

-ENblW3MIENTALASSESSM6’lTREPORTFOR 

PIER17 REPLACEMENT (SEPTEMBER, lSS4) 
. IS94 SAMPLING STATCINS (SUBS’JFtFACE) 

(SEE FIGURE 24 FOR EXPLANATION) 

o ,994 SAMPLING STATIONS (SURFACE) 
(SEE FIGURE 24 FOR EXPLANATION) 

-FINAL El’iVlRONMENTAL IMPACT STATEMENT FOR SEAWOLF 

CLASS SUBMMNE HOMEPOR”M; (AUGUST, 1996) 

+ 1990 SAMPLING STAllONs 

* 1991 SAMPLING STAllONS 

* ,994 SAMPLING STATlOt 

* IS95 SAMPLING STAllONS 

L 

OMGINAL PHASE II RI FEPORT 
0 ,983 SAMPLING STAllONS 

SUPPLEMENTAL F’HASE II RI SAMPLING EFFORT 
n 1995 SAMPLING STAllONS 

THAMES RIVER SEDIMENT SAMPLING LOCATIONS AND LIMIT OF DREDGING 
NSB-NLON, GROTON, CONNECTICUT 

HGURE 17-4 

O- 
SCALE IN FEET 

Brown & Root Environmental 



(3’-6 -0’ 
(6’-13 3 _ _ 

i 

- SAMPLE STATIONS FROM ENVIRONMEN JAL ASSESSMENT 
REPORT (SEPT. 1994) FOR PIER 17 REPLACEMENT 

0 SAMPLES USED IN SURFACE SEDIMENT COMPOSITES ONLY 18-3’) 
SUBSURFACE SCD MENT SAMPLES TAKEN AT DEPTHS RANGlkG ’ 

0 FROM 3 ~0 13 (IDEPTHS SHOW ON MA? IN ADDITION TO 
-MB SAMPLES USED IN SURFACE SEDIMENT C MPOSITE (0’-3’) 

; ’ COMPOSITE AREA FOR SURFACE SEDIMENT SAMPLE 
T!. Cl(2B) 

q SUPPLEMENTAL SAMPLE STATION FOR PHASE II RI 

UII 
DREDGED AREA FROM ‘AS BUILT” DRAWINGS 
(3/l /96) 

? 
0 PIER 15/17 SEDIMENT SAMPLING LOCATIONS AND LIMIT OF DRFDGING FIGURE 17-5 z ff 

5 
=r,- 

NSB-NLON. GROTON. CONNECTICUT ‘5 
0 150 300 8= 

SCALE IN FEET Brown & Root Environmental q d 



FIGURE 17-6 
CONTAMINANT CONCENTRATIONS IN CAGED MUSSELS 

THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 
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FIGURE 17-6 
CONTAMINANT CONCENTRATIONS IN CAGED MUSSELS 

THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 
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FIGURE 17-6 
CONTAMINANT CONCENTRATIONS IN CAGED MUSSELS 

THAMES RlVER 
NSB-NLON, GROTON, CONNECTICUT 
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FIGURE 17-6 
CONTAMINANT CONCENTRATIONS IN CAGED MUSSELS 

THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 
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FIGURE 17-6 
CONTAMINANT CONCENTRATIONS IN CAGED MUSSELS 

THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 
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FIGURE 17-6 
CONTAMINANT CONCENTRATIONS IN CAGED MUSSELS 

THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 
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CONTAMINANT CONCENTRATIONS IN CAGED MUSSELS 
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NSB-NLON, GROTON, CONNECTICUT 

Ethylbenzene Concentrations in Caged Mussels 
UJ UJ UJ U 

10 - 
9 -- J 
8 -- 
7 -- 
6 -- 2 

-9 5.- J 
J 

J J 
2 -- J J 
1 -- 

O- 

5 5 
5 0 2 

s 
5 5 

F? 

=. E 
s 6 

0 0 
\ 

NSB-NLQN 
DOWNSTREAM -> UPSTREAM 

Flouranthene Concentrations in Caged Mussels 

u u u u U u u U 
350 

300 I 250 

9 2M) -- 

P 150 -- J 

loo -- 

Flourene Concentrations in Caged Mussels 

5 oz N 5 5 5 5 s E 6 s 0 0 
NSB-NLON 

DOWNSTREAM -> UPSTREAM 

D-01-95-10 17-l 30 CT0 129 



FIGURE 17-6 
CONTAMINANT CONCENTRATIONS IN CAGED MUSSELS 
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CONTAMINANT CONCENTRATIONS IN CAGED MUSSELS 
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FIGURE 17-6 
CONTAMINANT CONCENTRATIONS IN CAGED MUSSELS 

THAMES RIVER 
NSB-NLON, GROTON, CONNECTICUT 
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FIGURE 17-6 
CONTAMINANT CONCENTRATIONS IN CAGED MUSSELS 
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18.0 SUMMARY AND CONCLUSIONS 

This section presents an overall summary and conclusions for each of the 13 sites investigated at NSB- 

NLON. Each of the individual sections for the site studies (i.e., Sections 5.0 through 17.0) included stand- 

alone summary and conclusion sections. Therefore, this section is intended to be a brief overall summary 

to support decision making and additional project planning. 

Table 18-l provides a brief synopsis of the recommendations for each of the sites studied. Table 18-1 

identifies each of the various sites, includes the recommended action for each, and provides a succinct 

rationale for the recommendation(s). 

As shown in Table 18-1, two of the sites investigated are recommended for no further action. These sites 

include the CBU Drum Storage Area and the Spent Acid Storage and Disposal Area. Limited further 

characterization will be required at the Spent Acid Storage and Disposal Area to support this 

recommendation. Although some contamination was identified at these sites, concentrations in all matrices 

were generally low and no evidence of significant contaminant migration was evident from the sites. In 

addition, human health and ecological risks were determined to be low. Risks that do exist are typically 

associated with naturally-occurring substances (particularly manganese). 

Three sites are identified for potential remediation. The Area A Landfill is recommended for remediation 

based on the observed nature and extent of contamination, the results of the baseline risk assessment, and 

as a result of planned remedial efforts at the site. The Rubble Fill Area at Bunker A86 is also recommended 

for removal to accommodate installation of an upgradient interceptor trench as part of the Area A Landfill 

remediation. Removal of the OBDA debris is also recommended. 

Additional characterization efforts have been recommended for the Area A Downstream Watercourses 

(volatile organic groundwater contamination), the Rubble Fill Area at Bunker A86 (assessment of downslope 

impacts and source investigation), the Torpedo Shops (abandoned sewer lines/leach fields investigation), 

the Lower Subase (delineation of the complete extent of TPH, lead, and semivolatile organic contamination), 

the Over Bank Disposal Area - Northeast (delineation of lead and arsenic contamination), and the Thames 

River (sediments and potentially shellfish in the vicinity of the Lower Subase as well as future evaluation in 

the vicinity of the DRMO and Goss Cove). 

i --.. 
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Finally, it is recommended that a Feasibility Study of remedial alternatives be completed for the former Goss 

Cove Landfill site, the Area A Downstream/OBDA, the Area A Wetland, Area A Weapons Center, and the 

Defense Reutilization and Marketing office. The former Goss Cove Feasibility Study recommendation is 

based on the presence of concentrations of organics and inorganics in the soil/fill and groundwater, 

evidence of offsite impacts (Goss Cove surface water and sediment, upgradient groundwater), and elevated 

potential human health and ecological risks. The Area A Downstream/OBDA Feasibility Study is 

recommended to address pesticide contamination in soils and sediment. 

The Feasibility Study for the Defense Reutilization and Marketing Office is recommended to address residual 

contamination In soils and the potential to impact groundwater and the Thames River. Relatively low 

concentrations of contamination, limited mobility, and low human health and ecological risks are present 

at the Area A Wetland and Area A Weapons Center. A Feasibility Study will also be required at these sites 

to evaluate potential remedial alternatives. The Feasibility Studies recommended for the Area A Wetland, 

Area A Weapons Center, and Defense Reutilization and Marketing Office will focus on the evaluation of 

monitoring and access/use restrictions (“Limited Action”), as well as “No Action”, and more “Active 

Remediation” alternatives. A “Limited Action” alternative may be implemented if it compares favorable to 

other alternatives. 

Consideration should also be given toward a base wide evaluation of the groundwater as a separate 

operable unit. This evaluation is needed to provide a more comprehensive regional perspective on the 

groundwater as it flows beneath, and discharges away from, NSB-NLON. 
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TABLE 18-1 

SUMMARY OF RECOMMENDATIONS 
PHASE I AND II RI SITES 

NSB-NLON, GROTON, CONNECTICUT 

Site Recommended Action Rationale 

CBU Drum Storage No Further Action Low concentrations and limited mobility. Low human health 
Area and ecological risks. 

Area A Landfill Remediation - Containment/Management of Migration Demonstrated groundwater impacts. Potential human 
and Groundwater Monitoring health impacts. 

Area A Wetland Feasibility Study to evaluate monitoring and Low concentrations and limited mobility. Low human health 
access/use restriction. and ecological risks. 

Area A Weapons Feasibility Study to evaluate monitoring and Marginally low concentrations and limited mobility. Low 
Center access/use restriction. human health and ecological risks. 

Area A Downstream Source Investigation (volatile organics) Vinyl chloride detected in groundwater possibly from 
Watercourses/OBDA Delineation/Assessment of Downstream Contamination upgradient (torpedo shops) areas. High concentrations of 

Revisit Feasibility Study to address pesticide metals and pesticides detected in sediments. 
contamination in soil and sediment. Remove OBDA 
debris. 

Rubble Fill Area at Delineation of Downslope Contamination. Remove High concentrations (phthalates, metals, and PAHs). 
Bunker A86 Rubble Fill Area to support Area A Landfill action. Evidence of downslope migration. 

Defense Reutilization Feasibility Study to evaluate monitoring and High concentrations of volatile organics detected in soil - 
and Marketing Office access/use restriction. No significant groundwater impact evident to date. 

Remediation completed in January 1995 will mitigate 
potential exposure and associated risk. 

Torpedo Shops Investigation of soil and groundwater in the vicinity of 
abandoned sewer lines/leach fields. 

Soil and groundwater contamination detected in the vicinity 
of abandoned sewer lines/leach fields. Nature and extent 
of contamination not known. 



0 
0 TABLE 18-l (Continued) 

8 
SUMMARY OF RECOMMENDATIONS 

s PHASE I AND II RI SITES 
NSB-NLON, GROTON, CONNECTICUT 

G 
b 

Site Recommended Action 

Former Goss Cove Perform Feasibility Study of Alternatives. Evaluate 
Landfill groundwater separate from other media. 

Rationale 

High concentrations of organics and inorganics in soil and 
groundwater. Evidence of offsite impacts exist. Elevated 
potential human health and ecological risk estimates. 

Lower Subase Conduct Additional Characterization Focusing on 
Lead, TPH, and Semivolatiles 

High concentrations of lead and TPH detected in subsurface 
soils. Semivolatiles not quantitated but may contribute to 
human health risks. Thames River potentially impacted. 

Over Bank Disposal 
Area, Northeast 

Spent Acid Storage 
and Disposal Area 

Conduct additional characterization focusing on 
arsenic and lead in surface soil. 

No Further Action. Further characterization will be 
required to support recommendation. 

Elevated lead and arsenic detections. 

Low concentrations and limited mobility. 
Low human health and ecological risks. 
Lead remediation completed. 
CTDEP requires further characterization to support decision. 

Thames River Conduct Additional Characterization Focusing on Elevated semivolatile organic concentrations in sediment 
Sediment Contamination and potentially shellfish in the near the lower subase. Shellfish potentially impacted. 
vicinity of the Lower Subase. Future activiiies at 
DRMO and Goss Cove should evaluate Thames River 
as work progresses. 
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