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EXECUTIVE SUMMARY 

Groundwater samples were collected from nine monitoring wells at Site 3 and eight monitoring wells at 

Site 7 as part of the Round 2 quarterly groundwater monitoring event in October 2006.  Two volatile 

organic compounds (VOCs) and one polynuclear aromatic hydrocarbon (PAH), as summarized below, 

were detected during Round 2 at concentrations that exceeded their remedial goals. 

 

• Trichloroethene was detected in well 2DMW16D at 7 micrograms per liter (µg/L) which is greater than 

the remedial goal of 5 µg/L. 

 

• Vinyl chloride was detected in well 2DMW29S at 9 µg/L which is greater than the remedial goal of 

2 µg/L. 

 

• Benzo(a)anthracene was detected in the duplicate sample from well 7MW13S at 0.27 J µg/L which is 

greater than the remedial goal of 0.06 µg/L. 

 

Contaminant concentrations detected in Round 2 samples from the remaining 15 wells were all less than 

the remedial goals.   
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1.0  INTRODUCTION 

This Round 2 Groundwater Monitoring Report for Site 3 - Area A Downstream Watercourses/Overbank 

Disposal Area (OBDA) and Site 7 - Torpedo Shops at the Naval Submarine Base - New London (NSB-

NLON) in Groton, Connecticut was prepared for the United States Department of the Navy (Navy) by 

Tetra Tech NUS, Inc. (TtNUS) under the Comprehensive Long-Term Environmental Action Navy 

(CLEAN) Contract Number N62472-03-D-0057, Contract Task Order (CTO) 064.  The monitoring 

activities at Sites 3 and 7 are being conducted under the Navy’s Installation Restoration Program (IRP), a 

component of the Defense Environmental Restoration Program (DERP) established under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) as amended by 

the Superfund Amendments and Reauthorization Act (SARA). 

 

1.1 SCOPE AND OBJECTIVE 

The remedial action for groundwater at Sites 3 and 7, as selected in the Interim Record of Decision 

(ROD) for Sites 3, 7, 14, 15, 18, and 20 Groundwater (Navy, 2004c), was institutional controls and 

monitoring.  The remedy was selected to address potential risks to future receptors from exposure to 

contaminants of concern (COCs) in groundwater at the sites.  The groundwater at these two sites makes 

up a portion of Operable Unit (OU) 9, the basewide groundwater OU.  It is expected that the remedy of 

institutional controls and monitoring will be the final remedy for groundwater at Sites 3 and 7 after 

remedies are selected for the remaining portions of OU9.  The soil OUs at these sites (OU3 and OU8, 

respectively) were previously addressed by remedial actions (excavation and off-site disposal). 

 

The objectives of the monitoring program were documented in the Work Plan for Remedial Action at Sites 

3 and 7 (TtNUS, 2006a) and the Groundwater Monitoring Plan (GMP) included in Volume II of the 

Operation and Maintenance Manual for Installation Restoration Program Sites (TtNUS, 2006b).  The 

overall objective of the monitoring program is to monitor the degradation and potential migration of 

groundwater COCs until concentrations decrease to the remedial goals by natural processes and the 

resulting concentrations are shown to be protective of human health and the environment.  The Round 2 

monitoring event included the collection of one round of water levels and groundwater samples from the 

wells in the monitoring program. 

 

The purpose of this report is to present the results of Round 2 of long-term groundwater monitoring at 

Sites 3 and 7.  Monitoring is being conducted quarterly for the first year of the program.  Groundwater 

sampling and analysis were performed during Round 2 in accordance with the Work Plan for Remedial 

Action at Sites 3 and 7 (TtNUS, 2006a) and GMP (TtNUS, 2006b).  Because this report is an interim 

report that presents the results of the second round of groundwater monitoring, evaluation of monitoring 
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results is limited to a comparison of results to the criteria identified in the GMP for Sites 3 and 7 (TtNUS, 

2006b).  An annual report will be prepared after four quarterly rounds of sampling are complete, and a 

comprehensive evaluation of the results will be provided in the report. 

 

1.2 BACKGROUND INFORMATION 

1.2.1 Base Description 

NSB-NLON is located in southeastern Connecticut in the Towns of Ledyard and Groton.  It encompasses 

approximately 687 acres on the eastern bank of the Thames River, approximately 6 miles north of Long 

Island Sound.  NSB-NLON is bounded to the east by Connecticut Route 12, to the south by Crystal Lake 

Road, and to the west by the Thames River (see Figures 1-1 and 1-2).  The northern border is a low, 

east-southeast-trending ridge extending from the Thames River to Baldwin Hill. 

 

NSB-NLON currently provides base command for Naval submarine activities in the Atlantic Ocean.  It also 

provides housing for Navy personnel and their families and supports submarine training facilities, military 

offices, medical facilities, and facilities for submarine maintenance, repair, and overhaul. 

 

1.2.2 Site Description and History 

1.2.2.1 Site 3 

Site 3 covers approximately 75 acres and is located in the northern portion of NSB-NLON.  The site 

includes undeveloped wooded areas with several small ponds, streams, wetlands, and recreational areas 

(golf course and lake for swimming).  Site 3 watercourses include several small ponds and interconnected 

streams that convey surface water to the Thames River.  Site 3 also includes the former OBDA.  The 

general configuration of Site 3 and adjacent areas is shown on Figure 1-3. 

 

Site 3 was investigated during several phases from 1990 to 2002.  The major sources of contamination at 

Site 3 include historical application of pesticides, abandoned disposal areas, and the septic system leach 

fields at Site 7.  A summary of the nature and extent of groundwater contamination at the site is provided 

in the Interim ROD for Sites 3, 7, 14, 15, 18, and 20 Groundwater (Navy, 2004c).  The nature and extent 

of soil contamination at the site was summarized in the ROD for Site 3 - New Source Area (NSA) Soil 

(OU3) (Navy, 2004b) and the ROD for Site 3 Soil and Sediment (Navy, 1998).   

 

In March 1997, accumulated debris in the OBDA, including discarded wooden pallets, telephone poles, 

and empty tanks, was removed and disposed off site (Navy, 1997a).  During 1999 and 2000, a remedial 

action was completed for the OU3 portion of Site 3.  Approximately 18,050 tons of soil and sediment 

contaminated with pesticides and metals were excavated and disposed at off-site disposal facilities.  The 
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Site 3 - NSA, discovered during the remedial action for OU3, contains petroleum-contaminated soil.  The 

site is a small disposal area on a hillside adjacent to Stream 5 (see Figure 1-3).  Debris such as rusted 

drums and wire cable were found intermingled with boulders at the site.  

 

A nine-hole golf course covers a majority of the western portion of Site 3.  It was reported that 

groundwater wells were used to provide irrigation water for the golf course until the early 1980s.  These 

wells were eliminated, and municipal potable water is currently used for irrigation purposes. 

 

Most of Site 3 is within designated Explosive Safety Quantity Distance (ESQD) arcs of Site 20 (Area A 

Weapons Center); therefore, further development is not planned for this area.  Navy regulations prohibit 

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

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

 

1.2.2.2 Site 7 

Site 7 is the Torpedo Shops (Buildings 325, 450, 477, and 528) and is located in the northern portion of 

NSB-NLON on the northern side of Triton Road (see Figure 1-3).  The Navy conducts maintenance 

activities on torpedoes at the site, which is bordered on the east and north by 60-foot-high bedrock cliffs.  

The remainder of the site slopes to the southwest toward Site 3.  An earthen berm extends along the 

base of the eastern portion of the exposed rock face.   

 

Site 7 media were investigated during several phases from 1990 to 2000.  The major sources of 

contamination at Site 7 include potential historical disposal of solvents/chemicals into two on-site septic 

systems and leaks or spills associated with on-site underground storage tanks.  A summary of the nature 

and extent of groundwater contamination at the site is provided in the Interim ROD for Sites 3, 7, 14, 15, 

18, and 20 Groundwater (Navy, 2004c).  The nature and extent of soil contamination at the site is 

summarized in the ROD for Site 7 and Site 14 Soil (OU8) (Navy, 2004a).   

 

Building 325 is a torpedo overhaul facility at which a variety of fuels, solvents, and petroleum products 

have been used.  Plumbing for the building drained into the on-site septic system until 1983.  Three 

storage tanks, two underground and one aboveground, were located on the southern side of Building 325 

and were used to store fuel oil. 

 

A smaller building attached to the eastern side of Building 325 was previously used as an assembly shop 

for torpedoes and as a paint shop.  A closet in this building was used to store containers of 

1,1,1-trichloroethane and methyl ethyl ketone (2-butanone).  Drums and cylinders were stored outside on 

the eastern side of this building.  The vessels were labeled as containing propane, isobutane, 
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2-butanone, xylot, methylene chloride, propellant, and zinc chromate.  An addition to the northern side of 

Building 325, completed in 1990, is also used as a torpedo maintenance shop. 

 

Building 450 is the primary MK-48 torpedo overhaul/assembly facility.  Petroleum products including 

TL-250 motor oil and hydraulic fluid have been used in this building for torpedo maintenance.  Torpedo 

overhaul/assembly operations at Building 450 generate fuels, solvents, and petroleum products as 

wastes.   

 

Building 477, approximately 65 feet east of Building 450, was formerly used to store drums of Otto fuel.  

Solvents including 1,1,1-trichloroethane, trichloroethene, toluene, mineral spirits, alcohol, and bulk Freon 

have been used at this facility.   

 

1.2.3 Previous Site Investigations 

1.2.3.1 Site 3 

The following investigations were conducted at Site 3 from 1990 to 2002:  

 

• Phase I Remedial Investigation (RI) (Atlantic, 1992)  

• Focused Feasibility Study (FS) (Atlantic, 1994) 

• Phase II RI (B&RE, 1997a)  

• FS for Soil and Sediment (B&RE, 1997b) 

• Basewide Groundwater OU RI (TtNUS, 2002) 

• Basewide Groundwater OU RI Update/FS (TtNUS, 2004) 

 

Chlorinated volatile organic compounds (VOCs) (e.g., cis-1,2-dichloroethene, trichloroethene, and vinyl 

chloride) were the primary contaminants detected in groundwater at Site 3.  Chlorinated VOCs were 

detected during all of the investigations, and it is likely that their detections are the result of solvents being 

originally released to groundwater via the two septic systems and associated leach fields at Site 7 and 

migrating downgradient to Site 3.  The concentrations of VOCs detected during the 2002 investigation 

were less than concentrations detected during previous investigations (1994), indicating that a continuing 

source of contamination is not present and that natural attenuation processes are working to reduce 

concentrations.  The VOCs were found primarily along the length of Stream 5.  The results of the risk 

assessment showed there are no unacceptable risks to current receptors from exposure to contaminants 

in Site 3 groundwater, but exposure to maximum concentrations of trichloroethene and vinyl chloride in 

Site 3 groundwater could result in unacceptable risks to hypothetical future human receptors if they 

regularly consume the groundwater.  The remedial alternative of institutional controls, including land use 
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controls (LUCs), and monitoring was selected in the ROD for Site 3 groundwater (Navy, 2004c) to meet 

the following remedial action objectives (RAOs): 

 

• Protect current receptors (construction workers) from incidental exposure to groundwater 

contaminated with petroleum and chlorinated hydrocarbons at concentrations greater than remedial 

goals.   

 

• Protect potential future receptors from regular ingestion of groundwater (potable water supply) 

contaminated with chlorinated hydrocarbons at concentrations greater than remedial goals.   

 

• Protect aquatic ecological receptors by preventing the migration of groundwater contaminated with 

petroleum hydrocarbons at concentrations greater than remedial goals to surface water. 

 

1.2.3.2 Site 7 

The following investigations were completed for Site 7:   

 

• Phase I RI (Atlantic, 1992)  

• Phase II RI (B&RE, 1997a)   

• Basewide Groundwater OU RI (TtNUS, 2002) 

• Basewide Groundwater OU RI Update/FS (TtNUS, 2004) 

 

Investigations at Site 7 found contaminants such as benzene, chlorobenzenes (1,4-dichlorobenzene, 

chlorobenzene, and hexachlorobenzene), phenanthrene, and trichloroethene in groundwater.  The 

contaminants were probably released to groundwater via the two former septic systems and associated 

leach fields.  The results of the risk assessment showed that there are no unacceptable risks to current 

receptors from exposure to contaminants in Site 7 groundwater, but exposure to maximum concentrations 

of benzene, chlorobenzenes, and trichloroethene in Site 7 groundwater could result in unacceptable risks 

to hypothetical future human receptors if they regularly consume the groundwater.  The data also 

indicated that the maximum concentrations of hexachlorobenzene and phenanthrene posed a potential 

migration issue from groundwater to surface water; however, upon further evaluation, the potential 

migration issue was found to be insignificant.  The remedial alternative of institutional controls, including 

LUCs, and monitoring was selected in the ROD for Site 7 groundwater (Navy, 2004c) to meet the 

following RAOs: 

 

• Protect current receptors (construction workers) from incidental exposure to groundwater 

contaminated with organics at concentrations greater than remedial goals. 
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• Protect potential future receptors from regular ingestion of groundwater (potable water supply) 

contaminated with benzene and chlorinated hydrocarbons at concentrations greater than remedial 

goals.   

 

• Protect aquatic ecological receptors by preventing the migration of groundwater contaminated with 

COCs at concentrations greater than remedial goals to surface water. 

 

1.2.3.3 COCs 

The groundwater COCs for Sites 3 and 7, as identified in the ROD (Navy, 2004c), are as follows: 

 

VOCs 

• 1,4-Dichlorobenzene (Site 7) 

• Benzene (Site 7) 

• Chlorobenzene (Site 7) 

• Trichloroethene (Sites 3 and 7) 

• Vinyl chloride (Site 3) 

 

Semivolatile Organic Compounds (SVOCs) 

• Hexachlorobenzene (Sites 3 and 7) 

 

In addition to these COCs, the following COCs were identified for the polynuclear aromatic hydrocarbon 

(PAH)-contaminated soil at Site 7 (Navy, 2004c).  Groundwater monitoring will be conducted for these 

COCs to evaluate the effectiveness of the soil remediation at Site 7.  These COCs will only be analyzed 

for in monitoring well 7MW13S. 

 

PAHs 

• Benzo(a)anthracene 

• Benzo(a)pyrene 

• Benzo(b)fluoranthene 

• Indeno(1,2,3-cd)pyrene 
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1.3 REPORT ORGANIZATION 

This report has been prepared in the following format to address the requirements for long-term 

groundwater monitoring at Sites 3 and 7.  Section 1.0 is this brief introduction including the project scope 

and objective and a discussion of previous investigations.  Section 2.0 describes Round 2 field activities.  

Section 3.0 presents and evaluates the analytical results from the Round 2 monitoring effort. 
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2.0  FIELD INVESTIGATION ACTIVITIES 

Field activities performed during Round 2 groundwater monitoring for the remedial action at Sites 3 and 7 

included the following tasks: 

 

• Collection of one comprehensive round of groundwater level measurements from all monitoring wells 

included in the monitoring program. 

 

• Collection of one round of groundwater samples from all monitoring wells included in the monitoring 

program. 

 

The field activities were performed between October 9 and October 13, 2006 in accordance with the 

approved Work Plan (TtNUS, 2006a) and GMP (TtNUS, 2006b).  Any modifications to the Work Plan that 

occurred during field activities are discussed below.  Figure 1-3 shows the locations of the 17 monitoring 

wells that are included in the monitoring program.  Daily activities are summarized in the field logbook.  

Copies of the logbook pages are provided in Appendix A-1. 

 

2.1 GROUNDWATER LEVEL MEASUREMENTS 

One comprehensive round of groundwater level measurements were taken from all 17 wells that are part 

of the monitoring program.  Water levels were obtained on October 10, 2006 using an electronic water 

level meter and recorded to an accuracy of 0.01-foot from a marked reference point on each well.  Water 

level measurements and elevations are summarized in Table 2-1.  A potentiometric surface map is shown 

on Figure 2-1.  The field groundwater level measurement sheet is provided in Appendix A-2. 

 

2.2 GROUNDWATER SAMPLING 

A total of 17 monitoring wells were sampled during Round 2 groundwater monitoring at Sites 3 and 7.  

The wells were sampled between October 9 and October 13, 2006.  The dedicated bladder pumps were 

used to conduct low-flow purging and sampling.  Sampling was performed in accordance with TtNUS 

Standard Operating Procedure (SOP) SA-1.1 and the United States Environmental Protection Agency 

(USEPA) Region I Low Stress Purging and Sampling Procedure for the Collection of Groundwater 

Samples (USEPA, 1996). 

 

The wells were purged at rates of 0.1 to 0.4 liter per minute to minimize the drawdown of water levels 

below the pump intake.  Water level measurements were taken in each well prior to purging and 

throughout the purging process (see Appendix A-3).  Groundwater quality parameters were measured 
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and recorded every 5 to 10 minutes throughout the purging cycle using a Horiba water quality meter 

equipped with a flow-through cell.  All measurements, with the exception of turbidity, were taken through 

the flow-through cell.  A LaMotte turbidity meter was used for turbidity measurements.  Purging was 

performed until water quality parameters were stabilized for three consecutive readings to within the 

following limits: 

 

• pH, + 0.2 units 

• Specific conductance, + 10 percent 

• Temperature, + 10 percent 

• Dissolved oxygen (DO), + 10 percent 

• Oxidation-reduction potential (ORP), + 10 millivolts 

• Turbidity, less than 10 nephelometric turbidity unit (NTUs) 

 

Similar to Round 1, turbidity levels in wells 3MW15I, 7MW3I, and 7MW12I were elevated and did not go 

below the 10 NTU level during purging.  All other parameters stabilized to the required limits by the 

completion of purging of these wells.  In an effort to reduce turbidity levels in the wells, it is recommended 

that they be redeveloped prior to conducting the Round 3 sampling effort. 

 

Another minor deviation to the purging process occurred for well 3MW16S.  After approximately 

30 minutes of purging, the water level was below the bottom of the pump intake.  The well was allowed to 

recover until the next day and then sampling was conducted.  This approach was taken to allow sample 

collection during the allotted field schedule. 

 

After purging was complete, groundwater samples were collected directly from the pump tubing and into 

the sample bottles.  Based on the Work Plan (TtNUS, 2006a) and the GMP (TtNUS, 2006b) samples 

were collected as appropriate for Target Compound List (TCL) VOCs and SVOCs, including PAHs.  

Samples to be analyzed for VOCs were collected such that zero head space existed in the container once 

filled.  Quality assurance and quality control samples such as trip blanks, duplicates, rinsate blanks, 

matrix spike samples, and matrix spike duplicates were also collected as appropriate during the sampling 

program.  Copies of the sample log sheets and low-flow purge data sheets are provided in Appendix A-3.  

Chain-of-custody records are provided in Appendix A-4 and equipment calibration logs are provided in 

Appendix A-5.  Analytical results are discussed in Section 3.0. 

 

2.3 DECONTAMINATION AND INVESTIGATION-DERIVED WASTE 

Decontamination fluids and purge water were collected and containerized in 55-gallon drums.  Each drum 

was properly labeled with appropriate information (e.g., facility, contents, well, date, and responsible 
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party).  All personal protective equipment (PPE) was double bagged and placed in an approved dumpster 

at the facility. 

 

All drummed investigation-derived waste (IDW) was transported from Sites 3 and 7 to the NSB-NLON 

short-term waste storage facility off of Wahoo Avenue by the Navy.  The liquid waste was sampled for 

characterization purposes by TtNUS’s subcontractor Global Remediation Services, Inc. on October 13, 

2006.  The analytical results for the characterization samples are provided in Appendix B.  The results 

showed that liquid IDW was non-hazardous.  The drummed waste was collected on November 1, 2006 

and transported off site for disposal.  Copies of the waste profiles and manifests are provided in 

Appendix B. 
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TABLE 2-1

MONITORING WELL CONSTRUCTION AND WATER LEVEL INFORMATION
ROUND 2 GROUNDWATER MONITORING REPORT FOR SITES 3 AND 7

NSB-NLON, GROTON, CONNECTICUT

Monitoring Northing (1) Easting (1) Ground Surface Top of Casing Top of Pipe Screened Aquifer Screen Top Screen Bottom Screen Top Screen Bottom Depth to Elev of 
Well Elev (ft) (2) Elev (ft) (2) Elev (ft) (2) Depth (ft) Depth (ft) Elev (ft) (2) Elev (ft) (2) Water (ft)(3) Water (ft)(3)

Site 3
2DMW16S 708522.1 1181411.1 33.21 35.69 35.46 Overburden (Alluvium) 1.69 11.69 31.52 21.52 6.63 28.83
2DMW16D 708531.9 1181404.8 33.51 35.30 NA Bedrock 18.00 59.91 15.51 -26.40 6.25 29.05
2DMW25S 708649.4 1180952.5 31.09 33.02 32.59 Overburden (Fill) 5.50 10.50 25.59 20.59 8.62 23.97
2DMW28D 708835.6 1180594.4 33.22 33.22 33.01 Bedrock 26.00 136.00 7.22 -102.78 16.95 16.06
2DMW29S 709579.0 1181082.1 32.59 34.47 34.29 Overburden (Alluvium) 6.00 16.00 26.59 16.59 10.10 24.19
3MW15S 709329.6 1180638.3 33.20 33.24 32.86 Overburden (Alluvium) 28.00 38.00 5.20 -4.80 29.10 3.76
3MW15I 709351.2 1180640.8 33.50 33.53 33.10 Overburden (Alluvium) 55.50 65.50 -22.00 -32.00 30.74 2.36
3MW16S 709908.8 1180730.0 36.10 36.10 35.78 Bedrock 17.00 27.00 19.10 9.10 15.43 20.35
3MW16D 709899.8 1180723.2 36.20 36.19 35.80 Bedrock 59.00 69.00 -22.80 -32.80 22.16 13.64
Site 7
7MW1D 709291.1 1182145.8 52.28 NA 51.69 Bedrock 14.20 25.20 38.08 27.08 9.87 41.82
7MW3S 709033.9 1181704.2 43.59 43.59 43.32 Overburden (Fill/Alluvium) 6.90 16.90 36.69 26.69 6.26 37.06
7MW5D 709280.3 1181887.3 54.43 54.43 54.18 Bedrock 32.00 42.00 22.43 12.43 12.28 41.90
7MW9S 709177.8 1181377.0 35.80 35.77 35.40 Overburden (Alluvium) 4.00 14.00 31.81 21.81 5.42 29.98
7MW3I 709021.9 1181707.0 43.40 45.38 45.21 Overburden (Alluvium) 22.50 32.50 20.90 10.90 8.11 37.10
7MW12S 709075.9 1181805.7 44.10 44.13 43.62 Overburden (Fill/Alluvium) 3.50 13.50 40.60 30.60 4.12 39.50
7MW12I 709070.3 1181808.8 44.20 44.22 43.90 Overburden (Alluvium) 20.00 30.00 24.20 14.20 5.55 38.35
7MW13S 708891.7 1181882.7 48.60 50.79 50.58 Overburden (Fill/Alluvium) 6.50 16.50 42.10 32.10 9.77 40.81

1  North American Datum 83, Connecticut State Plane
2  North American Vertical Datum (NAVD) 88 (NAVD 88 = 1982 Base Vertical Datum - 2.39 feet(3)).  Vertical datum conversion factor of 2.39 feet was provided by NSB-NLON Public Works Department.
3  Water levels were measured from top of pipe on October 10, 2006.
NA - Not available.
Elev - Elevation.
ft - feet.
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3.0  MONITORING RESULTS 

Groundwater samples were collected from Sites 3 and 7 as part of the Round 2 quarterly groundwater 

monitoring event.  Groundwater samples were collected from nine monitoring wells associated with Site 3 

and eight monitoring wells associated with Site 7.  The analytical program for the samples is summarized 

in the following table. 

 

Well VOCs SVOCs PAHs Water Quality 
Site 3     

2DMW16S X   X 

2DMW16D X   X 

2DMW25S X   X 

2DMW28D X   X 

2DMW29S X   X 

3MW15S X   X 

3MW15I X   X 

3MW16S X   X 

3MW16D X   X 

Site 7     

7MW1D X   X 

7MW3S X X  X 

7MW5D X   X 

7MW9S X X  X 

7MW3I X X  X 

7MW12S X X  X 

7MW12I X X  X 

7MW13S  X X X 
 

VOCs - Volatile organic compounds  
SVOCs - Semivolatile organic compounds 
PAHs - Polynuclear aromatic hydrocarbons 
Water Quality – DO, ORP, pH, specific conductance, salinity, temperature, and turbidity 

 

Groundwater monitoring focused on the following COCs as identified in the ROD (Navy, 2004c): 

 

• 1,4-Dichlorobenzene (Site 7) 

• Benzene (Site 7) 

• Benzo(a)anthracene (Site 7) 

• Benzo(a)pyrene (Site 7) 

• Benzo(b)fluoranthene (Site 7) 
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• Chlorobenzene (Site 7) 

• Hexachlorobenzene (Sites 3 and 7) 

• Indeno(1,2,3-cd)pyrene (Site 7) 

• Trichloroethene (Sites 3 and 7) 

• Vinyl chloride (Site 3) 

 

The Round 2 analytical results are summarized in Table 3-1 (Site 3) and Table 3-2 (Site 7).  The data 

validation letter and summary tables for the Round 2 results are provided in Appendix C.  Within each 

table, the analytical results are compared to remedial goals identified in the ROD (Navy, 2004c), and the 

chemicals exceeding the goals are noted by shading. 

 

The Round 2 results can be summarized as follows: 

 

• Trichloroethene was detected in two of nine groundwater wells at Site 3 and two of eight wells at 

Site 7.  Trichlorothene concentrations slightly exceeded the remedial goal of 5 micrograms per liter 

(µg/L) in only one Site 3 sample (2DMW16D at 7 µg/L).  This value is greater than the only 

exceedance detected during Round 1. 

 

• Vinyl chloride was detected in one Site 3 sample (2DMW29S) and its duplicate at concentrations of 9 

µg/L and 10 µg/L, respectively.  These concentrations are greater than the remedial goal of 2 µg/L. 

 

• Chlorobenzene was detected in only one Site 7 sample (7MW12S at 1J µg/L), at an estimated 

concentration less than the remedial goal (100 µg/L). 

 

• 1,4-Dichlorobenzene and benzene were not detected in any samples collected during Round 2. 

 

• Hexachlorobenzene was detected in only one Site 7 sample (7MW09S at 0.14J µg/L), at an 

estimated concentration less than the remedial goal (1 µg/L). 

 

• The sample collected from Site 7 monitoring well 7MW13S was analyzed for PAHs.  

Benzo(a)anthracene was detected at a concentration of 0.27J µg/L in the duplicate sample collected 

from this well.  This was above the remedial goal of 0.06 µg/L.  The project laboratory was able to 

reach a method detection limit of 0.07 µg/L using the best available technology for 

benzo(a)anthracene in the sample from well 7MW13S.  This detection limit is slightly higher than the 

remedial goal of 0.06 µg/L, which results in uncertainty as to whether the remedial goal was met in 

this sample.  Because the detection limit and remedial goal are so close, it is unlikely that 

benzo(a)anthracene is present at a concentration greater than the remedial goal in the sample. 
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• Water quality parameter data (DO, ORP, pH, specific conductance, salinity, temperature, and 

turbidity) are also presented in Tables 3-1 and 3-2.   

 

• As discussed in Section 1.1, because this is only an interim report, the evaluation of analytical results 

is limited to the above comparisons.  No conclusions or recommendations are drawn based on these 

comparisons.  An evaluation of the first four quarters of results, conclusions, and recommendations 

will be provided as part of the Year 1 Annual Groundwater Monitoring Report. 
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TABLE 3-1

SUMMARY OF ROUND 2 GROUNDWATER ANALYTICAL RESULTS FOR SITE 3
ROUND 2 GROUNDWATER MONITORING REPORT FOR SITES 3 AND 7

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 3 

Volatile Organics (µg/L)
TRICHLOROETHENE 5 7 1  U 1  U 1  U
VINYL CHLORIDE 2 1  U 1  U 1  U 1  U
Field Parameters
DISSOLVED OXYGEN (MG/L) NC 4.29 1.7 7.6 0.22
OXIDATION REDUCTION POTENTIAL (MV) NC -102 1 314 -108
PH NC 6.9 6.27 5.28 7.09
SALINITY (%) NC 0.1 0 0 0
SPECIFIC CONDUCTANCE (MS/CM) NC 1.92 0.716 0.267 0.483
TEMPERATURE (C° ) NC 15.13 15.43 17.69 13.15
TURBIDITY (NTU) NC 1.7 2.02 0.26 1.37

PARAMETER
REMEDIAL 

GOAL 2DMW16D 2DMW16S 2DMW25S 2DMW28D



TABLE 3-1

SUMMARY OF ROUND 2 GROUNDWATER ANALYTICAL RESULTS FOR SITE 3
ROUND 2 GROUNDWATER MONITORING REPORT FOR SITES 3 AND 7

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 3 

Sample Duplicate
Volatile Organics (µg/L)
TRICHLOROETHENE 5 1  U 1  U 1  U 1  U
VINYL CHLORIDE 2 9 10 1  U 1  U
Field Parameters
DISSOLVED OXYGEN (MG/L) NC 1.37 - 1.09 7.58
OXIDATION REDUCTION POTENTIAL (MV) NC 71 - 139 323
PH NC 6.08 - 6.6 5.87
SALINITY (%) NC 0 - 0 0
SPECIFIC CONDUCTANCE (MS/CM) NC 0.383 - 0.657 0.336
TEMPERATURE (C° ) NC 15.97 - 13.67 13.6
TURBIDITY (NTU) NC 6.95 - 328 0.76

3MW15I 3MW15S
2DMW29S

PARAMETER
REMEDIAL 

GOAL



TABLE 3-1

SUMMARY OF ROUND 2 GROUNDWATER ANALYTICAL RESULTS FOR SITE 3
ROUND 2 GROUNDWATER MONITORING REPORT FOR SITES 3 AND 7

NSB-NLON, GROTON, CONNECTICUT
PAGE 3 OF 3 

Volatile Organics (µg/L)
TRICHLOROETHENE 5 2 1  U
VINYL CHLORIDE 2 1  U 1  U
Field Parameters
DISSOLVED OXYGEN (MG/L) NC 3.15 6.66
OXIDATION REDUCTION POTENTIAL (MV) NC 29 159
PH NC 8.13 6.96
SALINITY (%) NC 0 0
SPECIFIC CONDUCTANCE (MS/CM) NC 0.863 0.811
TEMPERATURE (C° ) NC 14.25 15.9
TURBIDITY (NTU) NC 0.16 109

µg/L  -  Micrograms per liter.
mg/L  -  Milligrams per liter.
mV  -  Millivolts.
mS/cm  -  MilliSiemens per centimeter.
C°  -  Degrees Celsius.
NTU  -  Nephelometric turbidity units.
U  -  Nondetect.
NC  -  No criterion.

3MW16D 3MW16SPARAMETER
REMEDIAL 

GOAL



TABLE 3-2

SUMMARY OF ROUND 2 GROUNDWATER ANALYTICAL RESULTS FOR SITE 7
ROUND 2 GROUNDWATER MONITORING REPORT FOR SITES 3 AND 7

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 3

Sample Duplicate
Volatile Organics (µg/L)
1,4-DICHLOROBENZENE 75 1  U 1  U 1  U 1  U
BENZENE 1 1  U 1  U 1  U 1  U
CHLOROBENZENE 100 1  U 1  U 1  U 1  U
TRICHLOROETHENE 5 1  U 1  U 1  U 1  U
Semivolatile Organics (µg/L)
HEXACHLOROBENZENE 1 - - 1  U 1  U
Polynuclear Aromatic Hydrocarbons (µg/L)
BENZO(A)ANTHRACENE 0.06 - - - -
BENZO(A)PYRENE 0.2 - - - -
BENZO(B)FLUORANTHENE 0.08 - - - -
INDENO(1,2,3-CD)PYRENE 0.5 - - - -
Field Parameters
DISSOLVED OXYGEN (MG/L) NC 1.59 - 1.45 4.27
OXIDATION REDUCTION POTENTIAL (MV) NC 209 - 112 182
PH NC 6.39 - 6.23 6.27
SALINITY (%) NC 0 - 0 0
SPECIFIC CONDUCTANCE (MS/CM) NC 0.199 - 0.698 0.375
TEMPERATURE (C° ) NC 13.54 - 15.47 18.63
TURBIDITY (NTU) NC 0.65 - >999 0.35

PARAMETER
REMEDIAL 

GOAL 7MW03I 7MW03S
7MW01D



TABLE 3-2

SUMMARY OF ROUND 2 GROUNDWATER ANALYTICAL RESULTS FOR SITE 7
ROUND 2 GROUNDWATER MONITORING REPORT FOR SITES 3 AND 7

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 3

Volatile Organics (µg/L)
1,4-DICHLOROBENZENE 75 1  U 1  U 1  U 1  U
BENZENE 1 1  U 1  U 1  U 1  U
CHLOROBENZENE 100 1  U 1  U 1  U 1  J
TRICHLOROETHENE 5 1 1  U 0.9  J 1  U
Semivolatile Organics (µg/L)
HEXACHLOROBENZENE 1 - 0.14  J 1  U 1  U
Polynuclear Aromatic Hydrocarbons (µg/L)
BENZO(A)ANTHRACENE 0.06 - - - -
BENZO(A)PYRENE 0.2 - - - -
BENZO(B)FLUORANTHENE 0.08 - - - -
INDENO(1,2,3-CD)PYRENE 0.5 - - - -
Field Parameters
DISSOLVED OXYGEN (MG/L) NC 8.02 1.65 2.49 5.28
OXIDATION REDUCTION POTENTIAL (MV) NC 177 143 1 -71
PH NC 7.22 6.06 6.53 6.38
SALINITY (%) NC 0 0 0 0
SPECIFIC CONDUCTANCE (MS/CM) NC 0.849 0.349 0.653 0.531
TEMPERATURE (C° ) NC 15.22 17.76 16.03 19.79
TURBIDITY (NTU) NC 0.53 9.25 >1000 7.3

PARAMETER
REMEDIAL 

GOAL 7MW05D 7MW09S 7MW12I 7MW12S



TABLE 3-2

SUMMARY OF ROUND 2 GROUNDWATER ANALYTICAL RESULTS FOR SITE 7
ROUND 2 GROUNDWATER MONITORING REPORT FOR SITES 3 AND 7

NSB-NLON, GROTON, CONNECTICUT
PAGE 3 OF 3

Sample Duplicate
Volatile Organics (µg/L)
1,4-DICHLOROBENZENE 75 - -
BENZENE 1 - -
CHLOROBENZENE 100 - -
TRICHLOROETHENE 5 - -
Semivolatile Organics (µg/L)
HEXACHLOROBENZENE 1 1  U 1  U
Polynuclear Aromatic Hydrocarbons (µg/L)
BENZO(A)ANTHRACENE 0.06 0.07  UJ 0.27  J
BENZO(A)PYRENE 0.2 0.05  U 0.05  U
BENZO(B)FLUORANTHENE 0.08 0.08  U 0.08  U
INDENO(1,2,3-CD)PYRENE 0.5 0.10  U 0.10  U
Field Parameters
DISSOLVED OXYGEN (MG/L) NC 10.86 -
OXIDATION REDUCTION POTENTIAL (MV) NC 208 -
PH NC 6.16 -
SALINITY (%) NC 0 -
SPECIFIC CONDUCTANCE (MS/CM) NC 6.454 -
TEMPERATURE (C° ) NC 19.05 -
TURBIDITY (NTU) NC 3.59 -

µg/L  -  Micrograms per liter.
mg/L  -  Milligrams per liter.
mV  -  Millivolts.
mS/cm  -  MilliSiemens per centimeter.
C°  -  Degrees Celsius.
NTU  -  Nephelometric turbidity units.
U  -  Nondetect.
J  -  Estimated .
NC  -  No criterion.

PARAMETER
REMEDIAL 

GOAL
7MW13S
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