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1 .O INTRODUCTION 

This Round 4 Groundwater Monitoring Report for the Defense Reutilization and Marketing Office (DRMO) 

at the Naval Submarine Base New London (NSB-NLON) in Groton, Connecticut was prepared for the 

U.S. Department of the Navy (Navy) by Tetra Tech NUS, Inc. (TtNUS) under the Comprehensive Long- 

Term Environmental Action Navy (CLEAN), Contract Number N62472-90-D-1298,. Contract Task Order 

(CTO) 0267. 

[NOTE: Brown and Root Environmental, Inc. (B&R Environmental), formerly Halliburton NUS, Inc. 

(HNUS), was purchased on January 1,1998, and became Tetra Tech NUS, Inc. (TtNUS)]. 

This document has been prepared in accordance with the Navy Installation Restoration Laboratory 

Quality Assurance Guide (Interim Guidance) of the Naval Facilities Engineering Service Center, (NFESC, 

February 1996). 

1.1 BACKGROUND INFORMATION 

1.1.1 Base Description 

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

approximately 576 acres and lies on the east 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. 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 the submarine maintenance, repair, and overhaul. 

1.1.2 Site Description and History 

The DRMO is adjacent to the Thames River in the northwestern section of NSB-NLON. The DRMO is the 

storage and collection facility for items to be sold at auctions and sales held periodically throughout the 

year. Figure l-l shows the site location within NSB-NLON, and Figure 1-2 shows the general site plan. 

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 

079908/P 1-I CT0 0267 



DRAFT 

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 Environmental Service, Inc. (Atlantic) personnel. reviewed archived aerial photographs of the 

DRMO areas part of the Phase I Remedial Investigation (RI) (Atlantic, 1992). 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 configwration, except for the 

northwest portion, which was not filled at that time. 

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 were 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 was located north of Building 479. Submarine batteries were stored in 

the southeast portion of the site adjacent to the railroad tracks; no leakage was observed. 

Prior to 1995, the southern half of the DRMO was covered with asphalt, most of which had deteriorated, 

while the northern portion was unpaved and had a gravel surface. A Time-Critical Removal Action was 

performed at the DRMO by OHM Remediation Services Corporation. Construction aspects of the 

removal action were completed in January 1995. The removal action focused on the removal of soil 

contaminated with lead, PAHs, and PCBs from the northern half of the DRMO. The spent acid tank was 

also removed. The site was subsequently remediated and a composite cap was placed over a majority of 

the central and northern portions of the site (OHM, September 1995). The cap consisted of a woven 

geotextile liner, a geosynthetic clay liner (GCL), and a nonwoven geotextile liner. Bituminous concrete 

pavement was then placed over the entire area of the composite cap. The paved (southern) portion of 

the site was upgraded with an additional asphalt layer. 

. -  

, -  

_” 

_I 

- - .  

-  

-  

1.1.3 Previous Investigations 

1 .I .3.1 Phase I RI 

The Phase I RI (Atlantic, 1992) at this site included test borings and monitoring well installation, as well 

as, soil, surface water, and groundwater sampling. Twelve shallow surface soil samples and 12 

subsurface soil samples were collected from seven test borings and five monitoring well borings. Four 

surface soil samples were collected and analyzed. Six groundwater samples were collected from five 

- 

- 
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shallow wells and one deep well. Additionally, one surface water sample was collected from the Thames 

River at the northern end of this site (B&R Environmental, March 1997). 

F- 

Concentrations of Volatile Organic Compounds (VOCs) in the soil were generally low. Semi-Volatile 

Organic Compounds (SVOCs) were present in most soil samples collected in the former landfill area. 

They were predominately comprised of PAHs, many of which were detected at elevated levels. A PCB, 

Aroclor 1260, was detected at almost all soil sample locations. Pesticides were detected in one soil 

sample at elevated concentrations. 

Trichloroethene and 1,2-dichloroethene were detected in groundwater at three shallow downgradient 

wells. SVOCs (including PAHs), pesticides, petroleum hydrocarbons, or PCBs were not detected in any 

wells at the DRMO site. The inorganic groundwater analysis results indicated that selenium exceeded 

the primary drinking water standards for three wells. No VOCs, SVOCs, pesticides, or PCBs were 

detected in the upgradient surface water sample. Comparison of the inorganic results for this sample with 

the downgradient water sample (Goss Cove) did not suggest any detectable impact on the Thames River 

from the DRMO based on this limited data set . 

1.1.3.2 Draft Focused Feasibility Study Field Investigation 

A field investigation in support of the Draft Focused Feasibility Study (FFS) was performed at the DRMO 

site in October 1993 to better define the extent of soil contamination. Twelve surface soil samples and 

twelve subsurface soil samples were collected. One surface and two subsurface field duplicates were 

also collected. One of the borings was completed as a monitoring well (6MW8S) (B&R Environmental, 

P- March 1997). 

d 
The highest concentrations of VOCs were present in soil samples west of Building 491. SVOCs, 

predominately PAHs, were detected in soil across the site. PCBs (Aroclor 1254, Aroclor 1260, and 

Aroclor 1242) were detected at nearly all boring locations at low to high concentrations. Pesticides (DDE, 

DDD, DDT) were detected at many locations across the site, primarily at low concentrations; however, 

several locations were found to have elevated levels. Concentrations of inorganic compounds were 

c” above background at all locations. Of primary concern at the site were the high levels of lead. 

1.1.3.3 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 and ten samples were collected during each sampling round. 

079908/P l-3 CT0 0267 
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- 
Three subsurface soil samples were collected during the installation of three of the new wells (B&R 

Environmental, March 1997). 

Relatively high concentrations of multiple organic and inorganic compounds were detected in the soil 

matrix at the DRMO. Organic chemicals detected at high concentrations include various halogenated 

aliphatic compounds, PAHs, phthalate esters, Aroclor-1254, and Aroclor-1260. . 

._ 

The results of the Phase II RI suggested that, in spite of the fact that relatively high concentrations of * 

some VOCs were detected in the subsurface soil, it did not appear that substantial impact on the 

groundwater had occurred to date. In addition to the various organic chemicals detected in soil at the 

DRMO, relatively high concentrations of lead still remained in soil after the Time-Critical Removal Action 

was conducted during the course of the Phase II RI. Surface and subsurface soil concentrations of lead 

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. Additionally, the results indicated that the cap effectively minimized precipitation infiltration to the 

groundwater (B&R Environmental, March 1997). 
- 

1.1.3.4 Time-Critical Removal Action 

- 
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 soil contaminated with lead, PAHs, and 

PCBs from the northern half of the DRMO. 

,- 

First, a total of 73 soil samples and two pavement samples were collected from the scrap yard area north 

of Building 479. Then, soil was 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. Confirmation 

sampling was initiated when excavation operations were approximately 75% complete. Some further 

excavation was subsequently performed. Residual contamination above the PRGs remained in the soil 

after excavation was complete due to the excavation being limited to 3 feet by the shallow water table and 

exceedances of the allotted time for the project (B&R Environmental, March 1997). 

,.- 

I . 

“- 

After the completion of removal activities, the area was backfilled with clean borrow material. A cap 

consisting of a woven geotextile liner, a geosynthetic clay liner (GCL), and a nonwoven geotextile liner 

was installed. Approximately 12 inches of crushed stone and 3 inches of asphalt were placed over the 

clay/geotextile cover. The remaining (paved) portion of the DRMO was also upgraded via placement of 

an additional asphalt layer. 

- 

- 
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1.2 SCOPE AND OBJECTIVE 

The objective of this Round 4 Groundwater Monitoring Report is to present and evaluate the results of the 

third round of long-term groundwater monitoring at the DRMO site. This monitoring is being conducted to 

verify the effectiveness of the cap installed as part of the Time-Critical Removal Action to reduce 

precipitation infiltration and leaching of contaminants and to confirm that contamination is not migrating 

through the soil, into the groundwater, and ultimately discharging to the Thames River. This groundwater 

monitoring is part of the post-closure associated with the DRMO cap. 

ri 

,- 

To meet this objective, five existing Phase I and Phase il RI monitoring wells and five monitoring wells 

installed during Rounds 1 and 2 of the DRMO Groundwater Monitoring Program were sampled and 

analyzed for a suite of analytes based on an evaluation of site history and previous analytical results. 

Sampling and analyses were performed in accordance to the Groundwater Monitoring Plan (GMP) 

prepared for the DRMO (B&R Environmental, February 1998). 

Because this is an interim report for the fourth round of groundwater monitoring, evaluation of monitoring 

results is limited to a comparison of these results to the criteria identified in the DRMO GMP (B&R 

Environmental, February 1998). No conclusions or recommendations are drawn from this comparison. 

Such conclusions and recommendations will be developed in the Year 1 Summary Report. 

1.3 REPORT ORGANIZATION 

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

groundwater monitoring at the DRMO. Section 1.0 of the report is this brief introduction including the 

project scope and objective. Section 2.0 describes field sampling activities. Section 3.0 presents and 

evaluates the analytical results from the sampling effort. 

C 079908/P l-5 CT0 0267 
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2.0 FIELD INVESTIGATION ACTIVITIES 

C 

5Z-W 

Field investigation activities as part of the fourth round of groundwater monitoring included two rounds of 

groundwater level measurements and groundwater sampling of 10 monitoring wells. These activities 

were performed in accordance with the procedures and methodologies described in Section 3.0:’ 

Groundwater Monitoring System Installation and Section 4.0: Sampling and Analyses of the DRMO GMP 

(B&R Environmental, February 1998). A copy of the field activity log book is provided as Appendix A. 

& 2.1 WATER LEVEL MEASUREMENTS 

Water levels were measured in ten monitoring wells and one staff gage (in the Thames River), prior to 

groundwater purging and sampling. The staff gage was located at the outside edge of the storm sewer 

outfall leading to the Thames River, west of Building 397. The measurements were collected on April 19 

and 20, 1999, within time periods of 38 minutes prior to and 23 minutes following the predicted high tide 

on April lgth and 85 minutes prior to and 31 minutes following the predicted low tide on April 20” for Smith 

Cove, opposite the DRMO on the Thames River. Tide tables are provided in Appendix B. Table 2-l 

summarizes the groundwater measurements, and Figures 2-2 and 2-3 illustrate the potentiometric 

surface maps for the groundwater in the shallow aquifer during low tide and high tide, respectively. 

Groundwater level measurement sheets can be found in Appendix C. 

,- 2.2 GROUNDWATER SAMPLING 

Ten monitoring wells were sampled during the fourth round of groundwater monitoring using low-flow 

purging and sampling techniques, in accordance with USEPA Region I Low-Flow Purging and Sampling 

Procedure GW-001. 

.- 

ys 

rl 

The wells were purged prior to sampling using the dedicated bladder pumps with bottled nitrogen gas as 

the air source. Groundwater quality parameters, including pH, specific conductivity, temperature, 

dissolved oxygen, salinity, and Eh were measured during purging at 5 minute intervals using a YSI 610 

DM datalogger and 6820 multi-parameter water quality monitor equipped with a flow-through cell. 

Turbidity was also measured using a LaMotte 2020 Turbidimeter. Calibration log sheets are found in 

Appendix D. Water levels were also measured during purging at 5-minute intervals. Purging continued 

until the above parameters stabilized. Copies of the low-flow purge data sheets are provided in Appendix 

E. All purge water was containerized in 55gallon drums for off-site disposal by a disposal subcontractor, 

as discussed in Section 2.5. 

Wd. 079908/P 2-l CT0 0267 
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Following purging, samples were collected directly from the discharge end of the Teflon@-lined pump 

tubing. The groundwater samples were collected to be analyzed for VOCs, SVOCs, pesticides and 

PCBs, and metals (total and dissolved). Samples were filtered for dissolved metals using 0.45 micron 

filters. Analytical results of the samples are discussed in Section 3.0. Copies of the sample log sheets 

are provided in Appendix E, and chain of custody records are provided in Appendix F. -_. 

2.3 DECONTAMINATION AND INVESTIGATION-DERIVED WASTE . -. 

All water quality and water level meters were decontaminated by rinsing with de-ionized water prior to and 

after use. 

All investigation derived waste (IDW) (i.e., purge water) was handled by the Subase. -- 

- 

- 

- 
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TABLE 2-l 

GROUNDWATER LEVEL MEASUREMENTS AND ELEVATIONS 
GROUNDWATER WATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNECTICUT 

Reference Depth to Water’” Depth to Watep’ Groundwater Groundwater 
Well Elevation”’ (feet) (feet) Elevation Elevation 

Number (feet msl) LOW TIDE HIGH TIDE (feet msl) (feet msl) 
LOW TIDE HIGH TIDE 

GMWIS 8.63 8.28 5.43 ‘0.35 3.20 
6MW2S 7.30 6.80 4.10 0.50 3.20 
6MW2D 7.85 5.72 4.48 2.13 3.37 
6MW6S 12.16 8.64 8.57 3.52 3.59 
6MW6D 12.50 8.96 8.92 3.54 3.58 
6MW9S 7.52 4.32 3.81 3.20 3.71 
6MWlOS 5.19 4.39 2.01 0.80 3.18 
6MWlOD 5.01 2.62 0.83 2.39 4.18 
6MWll s 4.92 4.23 1.55 0.69 3.37 
6MWll D 5.31 2.81 1.46 2.50 3.85 

SG-01 5.67 5.19 2.42 0.48 3.25 

DRAFT 

Well Screen 
Deptht4’ 

Shallow 
Shallow 

Deep 
Shallow 
Bedrock 
Shallow 
Shallow 

Deep 
Shallow 

Deeo 
N A’ 

msl: mean sea level (1982 Base Traverse System) 

NOTES: 

1 Reference elevation is top of well casing (1982 Base Traverse System) 
2 Depth to water is from top of well casing. Measured April 20, 1999. 
3 Depth to water is from top of well casing. Measured April 19, 1999. 
4 Well screen depths designated as shallow unconfined, deep unconfined, and bedrock 

groundwater 
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3.0 MONITORING RESULTS 

ro* 

The groundwater samples collected from monitoring wells GMWlS, 6MW2S, 6MW2D, 6MW6S, 6MW6D, 

6MW9S, 6MWl OS, GMWIOD, 6MWl lS, and 6MWll D were analyzed for Target Compound List (TCL) 

organic chemicals and Target Analyte List (TAL) inorganic chemicals. Monitoring focused on the following’ 

organic and inorganic chemicals of potential concern, as identified in the GMP Monitoring Plan (B&R 

Environmental, February 1998): 

P- 

. 1,1,2,2-Tetrachloroethane 

. 1,2-Dichloroethane 
l 1,2-Dichloroethene (total) 
l Trichloroethene 
l Vinyl Chloride 
l Benzo(a)anthracene 
l Benzo(a)pyrene 
l Benzo(b)fluoranthene 
l Benzo( k)fluoranthene 
l Benzoic Acid 

Bis(2-ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Naphthalene 
Phenantrene 
Pyrene 
Heptachlor Epoxide 
Aroclors 1254 & 1260 
Hexachlorobiphenyl 

. 4,4’-DDD 
l Arsenic 
l Barium 
l Cadmium 
l Chromium 
0 Copper 
l Lead 
0 Silver 
l Zinc 

The above chemicals were detected in soil either at concentrations that could result in exceedances of 

site specific Surface Water Protection Criteria (SWPCs) or at concentrations that exceed Connecticut’s 

Pollutant Mobility Criteria for GB groundwater. 

- 
Analytical results are summarized on Table 3-l and the positive COC detections are shown on Figure 

3-l. Table 3-l also compares the analytical results with the primary and secondary monitoring criteria, as 

established in the GMP (B&R Environmental, February 1998). Chemicals exceeding either primary or 

secondary monitoring criteria are noted by shading. The results of this comparison may be summarized 

as follows: 

l There were no exceedances of the primary monitoring criteria, which were site-specific SWPCs using 

a dilution factor of 100. 

l Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and benzo( k)fluoranthene were 

detected in the sample collected from well 6MW2S at concentrations of 0.11 pg/L, 0.13 ug/L, 

0.13 ug/L, and 0.13 ug/L, respectively. These detections exceeded the secondary monitoring criteria 

for all four compounds of 0.049 ug/L, which are the Federal Ambient Water Quality Criterions 

(AWQCs) as well as the Connecticut Water quality Standards (WQSs) for protection of human health 

from consumption of aquatic organisms. 
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l Bis(2-ethylhexyl)phthalate (BEHP) was detected at a concentration of 7 ug/L and 8 ug/L in the 

samples from monitoring well 6MWlS and 6MW2D, respectively. These concentrations exceeded 

the secondary monitoring criteria of 5.9 ug/L for BEHP, which is the Federal AWQC and the 

Connecticut WQS for protection of human health from consumption of aquatic organisms. 

l Arsenic was detected in the filtered sample (3.2 J us/L) collected from monitoring well 6MW9S and in 

the unfiltered sample (2.7 J ug/L) from monitoring well 6MWllS. These detections exceeded the 

secondary monitoring criteria (AWQCs and WQSs for protection of human health from consumption 

of aquatic organisms) of 0.14 ug/L for arsenic. 

l Copper was detected in the unfiltered and filtered sample from monitoring well 6MW9S (3 pg/L and 

2.5 pg/L); in the filtered samples only from monitoring wells 6MW2D (4.8 J us/L), 6MWlOS (6.9 pg/L), 

6MWllS (7.1 pg/L); and, in the unfiltered samples only from monitoring wells 6MW2S (3.3 J ug/L), 

6MW6D (3.9 ug/L), and GMWIOD (3.2 J yg/L). These detections exceeded the secondary monitoring 

criterion of 2.4 us/L, which is the Federal AWQC for the protection of aquatic life (chronic, saltwater). 

l Silver was detected in the unfiltered duplicate sample (4.3 us/L) only from monitoring well 6MW2S 

and in the filtered samples only from wells 6MWlOD (5.5 us/L) and 6MWl ID (3.9 ug/L). These 

detections exceeded the secondary monitoring criterion of 1.9 pg/L, which is the Federal AWQC for 

protection of aquatic life (chronic, saltwater). 

l Zinc was detected in the unfiltered and filtered samples from monitoring wells 6MW9S (126 and 

122 pg/L, respectively) and 6MWlOD (513 and 451 ug/L, respectively). These detections exceeded 

the secondary monitoring criterion of 81 pg/L, which is the Federal AWQC for protection of aquatic life 

(chronic, saltwater). 

l No other exceedances of secondary monitoring criteria were noted. 

As discussed in Section 1.2, because this. is only an interim report for the fourth round of groundwater 

monitoring, the evaluation of the analytical results is limited to the above comparison. No conclusions or 

recommendations are drawn from this comparison. Such conclusions and recommendations will be 

developed in the Year 1 Summary Report, after the results of the first year of sampling (four rounds) have 

become available. 

Data validation letters and laboratory data sheets are attached to this report as Appendix G. 
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TABLE 3-1 

ROUND 4 ANALYTICAL RESULTS SUMMARY 
INTERIM GROUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

I 

Chemical 

voos ()lg/L) 

1 .I ,2.2-TETRACHLOROETHANE 

Primaty Secondary 
Monitoring Monitoring GMWIS 6MW2D 6MW2S 6MW2S-D 6MW6D 6MW6S 

Criterion I’) Criterion “I 

I 1,100 .I 1, w51 IU 1 u I 1u I 1 u I IU I IU I 
1.2-DICHLOROETHANE 29,700 gg VVI 1 u 1 u IU 1 u IU 1U 
CIS1.2-DICHLOROETHENE NA NA 1 u IU 1u 1 u 6 IU 
TRANS-l,P-DICHLOROETHENE NA NA 1 u IU 1u 1 u IU IU 

TRICHLOROETHENE 23.400 6, (+) 1 u IU IU 1 u 7 IU 
VINVI Cl4 ARlnF 1 II $ II i II I II 1 II 1 II 

IJ I 5U I 3J I SU 

1.000 14.000”““’ I 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u I - __.. -..- _, .__ 
NAPHTHALENE I NA I NA I 0.5 u I 0.5 u I 0.5 u I 0.5 u I 0.5 u I 0.5 u 
PHENANTHRENE 0.77 NA 0.05 u 0.05 u 1 0.12 J 1 0.05 UJ 1 0.05 u 1 0.05 u 

IPYRENE 1 1,100,000 1 11,000’~~~’ I 0.05 u 0.05 u I 0.12 J 1 0.05 UJ 1 0.05 u 1 0.05 u 1 
PeeticideslPCBs @g/L) 
4,4’-DDD 

AROCLOR-125 

I NA 1 0.00064’4H5’ 1 0.02 u I 0.02 u 1 0.02 u 1 0.02 u .I 0.02 u 1 0.02 u 

4 I 5.0 1 o.ooo17(4~5) I 0.2 u I 0.2 u I 0.2 u I 0.2 u 0.2 u 0.2 u I 

!SENIC I 40 o.14’4x5’ 2.1 u/2.1 u 10.4 u/10.4 u 1 10.4 U/10.4 u 1 10.4 U/IO.4 u 1 2.1 u12.1 u 2.1 u/2.1 u 

AROCLOR-1260 5.0 o.ooo17~4~5) 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

HEPTACHLOREPOXIDE 0.5 0.00011 ww 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 
HEXACHLOROSIPHENYL 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 

2.5 U/2.5 U 2.5 U/2.5 U 



TABLE 3-1 

ROUND 4 ANALYTICAL RESULTS SUMMARY 
INTERIM GROUNDWATER MONITORING REPORT 

DRMO, NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

Chemical Primary Secondary 
Monitoring Monltorina 

I I I 
6MW9S BMWIOD 6 

Criterion ci, 1 

iMWlOS 

I 
6MWllD GMWIIS 

vocs (pgIL) 
II 12 P-TFTRACHI OROFTHANF I 1 In” I 11(4X5) I 1 II I 1 II I IU 1 u 1 u _,_, -,- .- .._. -..--.._- . . . __ I .,.-- . * I I ” I B Y 1 
1 %lVCHI OROFTHANF 29,700 1 gg ww 1 u I IU 1U’ 

NA I NA I 1 II ,‘I 

“_” I..,_” 

“’ ’ ” 
I 

“.I ” 
I 

3.0 i o,048w i 0.05 u 005 u 0.05 u I 0.05 u I 0.05 u I 

PesticideslPCBs (pg/L) 

4,4’-DDD 

AROCLOR-1254 

AROCLOR-1260 

HEPTACHLOREPOXIDE 
(HEXACHLOROBIPHENYL I NA I NA I 0.02 u I 0.02 u I 0.02 u I 

, I.” “V I I . - . - 

1 37,000 1 370 W5) 
14 000 (4x;) 

0.1 UJ I 0.047 J 0.1 UJ 0.1 UJ I 0.11 J 

I 1.400 000 I I 01 LI l-81 II I 0.1 u 

NOTES: 
Bold numbers denote exceedance of secondary monitoring criterion. There are no exceedances of primary monitoring criteria. 

1 Surface Water Protection Criteria for substances in groundwater, using a site-specific dilution factor of 100. 
2 Federal Ambient Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
3 Connecticut Water Quality Criteria for protection of aquatic life (chronic, saltwater). 
4 Federal Ambient Water Quality Criteria for protection of human health from consumption of organisms, 
5 Connecticut Water Quality Criteria for protection of human health from consumption of organisms. 
J Estimated Value 
R Rejected Value 
U Undetected 
NA Not Available 

I 1 I 1 J I i I I ! 
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(Atlantic, August 1992): Phase I Remedial Investigation Naval Submarine Base - New London, Groton, 
1-9 Connecticut. Atlantic Environmental Services, Inc ., Colchester, CT. 

(Atlantic, March 1995): Action Memorandum for the Defense Reutilization and Marketing Office and the 

Spent Acid Storage and Disposal Area, Installation Restoration Program. Atlantic Environmental 

Services, Inc., Colchester, CT. 

(Atlantic, April 1995): Background Concentrations of lnorganics in Soil. Installation Restoration Program, 

Naval Submarine Base - New London, Groton, Connecticut. Atlantic Environmental Services, Inc., 

Colchester, CT 

(B&R Environmental, March 1997): Phase II Remedial Investigation for Naval Submarine Base, New 

London, Groton, Connecticut. Brown & Root Environmental, King of Prussia, PA. 

(B&R Environmental, February 1998): Groundwater Monitoring Plan for Defense Reutilization and 

Marketing Office, Naval Submarine Base, New London, Groton, Connecticut. Brown & Root 

Environmental, King of Prussia, PA. 

(CT, 1995): “Standards for Quality of Public Drinking Water.” Title 19, Regulation 19-l 3, Section 19-l 3- 
6-U B102. State of Connecticut 

- (CTDEP, December 1995): “Remediation Standard Regulations.“. State of Connecticut Department of 

Environmental Protection, Bureau of Water Management, Permitting, Enforcement and Remediation 

Division, Hartford, Connecticut. 

(NFESC, February 1996): Navy Installation Restoration Laboratory Quality Assurance Guide (Interim 

Guidance). Naval Facilities Engineering Service Center. 

F (OHM, September 1995): Final Report for Interim Remedial Action, Site 6, Naval Submarine Base, New 

London, Groton, Connecticut. OHM Remediation Services Corporation, Hopkinton, MA 

(SCS, 1983): Soil Survey of New London County Connecticut. Soil Conversation Service. 
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(USGS, 1960): Geologic-Map of the Uncasville Quadrangle, Connecticut, Surficial Geology. United States 

Geological Survey. 

(USGS, 1967): Bedrock Geologic Map of the Uncasville~Quadrangle, New London .County, Connecticut. 

United States ,Geological Survey. 
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Tidal Differences and Other Constants 

CONNECTICUT, Long Island Sound 

Station 
Stonington, Fishers Island Sound 

Noank, Mystic River entrance 
West Harbor, Fishers Island, N.Y. 
Silver Eel Fond, Fishers Island, N.Y. 
Thames River 

NZW LONDON. State Pier 
Smith Cove entrance 
Norwich 

‘dillstone Faint 
Connecticut River 

L,ynroo k jetty 
Sayhrook Foint 
Lyme, nighway bridge 
Essex 

Connecticut River 
Hadlyme #7 
East Haddam 
Haddam e 
Higganum Creek 
Portland #'i 
Rocky Hiil #7 
Hart ford #7 - 

$ss:-nrook, ;!I~CK islano Roads 

:I, i<.?k : L: i .I, n u 
‘?s<Rjls”c 

‘.3ir.ner I;i;lncl 
.: 3 i- ,: err i Y4 J 
-!orlsy I sisno 
3r:,nf;~-r Hsrbor 
UYW %zven Harn0r eP.trJnCe 
‘GW ti’.aven (city uockl 
‘Clford Harbor 
%zratforo, Housatonic River 

heiron, Housaronic River 
'RIDGEPORT 
3lsck Rock iiarbor entrance 
.jsugatuck River entrance 
;outh Norwalk 
.;reens Ledge 
jtsmford 
.'OS Cob Harbor 

,;reenwich 
\;reat Captain Island 

. 
Tima Diff. z!il!l $E tIqt. Diff. ' 

Hiqh Isow Hiuh Low Ref. station 
-0 32 -0 41 '1.05 x1.05 New London 
-0 22 -0 08 CO.89 co.90 New London 

0 00 -0 06 '0.91 '0.97 New London 
-0 16 -0 04 *0.89 l o.a9 New London 

Daily Predictions New London 
'0.95 New London 
'1.15 New London 

0 00 +o 10 

+o 13 CO 25 
10 09 TO 0: 

-1 11 co 45 
+1 11 +o 53 
+1 25 il 10 
+I 39 +1 38 

t2 23 
+2 53 
+3 08 
+3 25 
+4 28 
+5 44 
+6 5: 
-12 3:: 
-ci ;g 
- ,? 30 
-i> 2 E, 
-<) 15 
-3 -3 
4 18 
-0 14 
-0 31 
-0 10 
+1 01 

+t 35 -2 44 

‘0.97 
'1.16 
i-l.05 -1.05 New London 

il.36 -1.35 New London 
*1.24 *1.25 New London 
t1.20 '1.20 New London 
Cl.16 11.15 New .London 

'1.05 
11.12 
-0.97 
11.01 
*0.85 
-0.78 
'0.74 
'2.61 
-3.67 
-Q.-J 
* 0 . a 0 
-".SO 
-3.33 
-*).J8 
-9.?2 
-0.89 
'0.98 
'0.82 
'0.74 

*1.05 New London 
‘cl.10 New London 
'0.95 New London 
f1.00 New London 
*0.85 New London 
'0.80 New London 
'0.75 New London 
-0.60 Brid e art 
-:>.Lia arldileuarr 
‘cJ.72 Srldaeuort 

-‘?.so Briaqaport 

*‘3.!30 Sr:aaeporr 

-c.J4 3irldaepori 
-".88 3rldaeucrr 

C’?.?i - ar-Oqep0rr 
'0.88 6rlaaeDort 
'0.96 Bridaeport 
*Cl.80 Bridqeporc 
-0.72 Brldaeoorr 

- 
tiuly Predict-ons srlaaeporc 

-0 04 -0 03 '1.02 '1.04 Bridaeaort 
-0 02 to 01 -1.04 '1.04 Bridqeoort 
+o 09 *o 15 ‘1.05 '1.04 Bridaeoort 
-0 02 -0 01 -1.07 '1.08 Bridaeoort 
+o 03 +0 08 '1.07 *1.08 Bridaeport 
+o 05 co 11 '1.07 '1.08 BridaeDort 

+o 01 +o 01 *1.10 *1.08 Bridaemrt 
0 00 to 01 '1.08 *1.08 BridcrePort 

NEW YORK 

Long Island Sound, north side 

Time Diff. Ha+. Diff. 

http://www.opsd.nos.noaa.gov/tab2ec2a.html 



Tide Predictions for New London, Connecticut Page 1 of 4 

All times listed are in Local Time, and all heights are in Feet. I_ 

New London, Connecticut 
February, 1999 Tzde Predikions (Hiah and Low Waters) _ 

NOAA, Natzonal Ocean Service 

Standard Time 

3aY Time Ht. Time Ht. Time Ht. Time Ht. 

1 M 335am L 
2 TU 425am L 
3 w 515am L 
4 Th 605am L 
5 F 1227am H 
6 Sa 116am H 
7 su 208am H 
8 M 3Olam H 
9 Tu 355am H 

10 w 447am H 
11 Th 536am H 

12 F 1221am L 
13 sa 107am L 
14 su 151am L 
15 M 234am L 
16 TU 319anl L 
17 w 404am L 

18 Th 452am L 
19 F 544am L 
20 sa 639am L 
21 su 125Oam H 

22 M 149am H 

23 Tu 253am H 
24 W 359am H 

25 Th 504am H 
26 F 606am H 

27 Sa 1250~~11 L 

-. 3 
-. 2 
-. 1 

.O 

2.5 
2.4 

2.4 

2.3 
2.3 

2.4 

2.5 
.3 

.2 

.l 

.O 
-.2 

-.2 
-.3 

-.3 

-.2 

3.0 

2.9 

2.9 

2.9 
2.9 

2.9 

.O 
-. 1 

939am H 
1024am H 
1109am xi 
1155am H 

657am L 
751am L 
847am L 
943am L 

1038am L 
113oam L 
1219pm L 

621am H 
704am H 
745a.m H 
827am H 
909am H 

953am ‘H 
1039am H 
1128am H 
122opm H 

73aam L 
84Oam L 
944am L 

1047am L 
1147am L 
1242pm L 

702am H 
753am H 

3.0 
2.9 
2.7 
2.5 

.1 

.2 

.3 

.4 

.3 

.2 

.I 
2.6 
2.7 
2.9 
3.0 
3.0 
3.0 
3.0 
2.8 
2.7 
-.2 
-.l 

1 
I:, 
-. 1 

2 
29 
2.9 

412pm L 
457pm L 
542psn L 
629pm L 

1242pat1 H 
132pm H 

226pm H 
323pm ?I 
422pm H 

518paa H 

606~~ H 

104p L 
14epm L 
229pm L 
310pm L 
352pm L 
434pm L 
516pm L 
605pm L 
656pm L 
118pm H 
221pm H 
330pm H 
439pm H 
544pm H 
643pm Ii 
133pm L 

-.4 1009pm H 2.6 
-.3 1054~ H 2.6 
-.2 ll4Opm H 2.5 

-. 1 
2.3 
2:1 
1.9 
1.8 
1.8 
1.8 
1.9 

.O 
1 

I:3 
4 

-14 
-.4 
-.4 
-.3 

2 
;:4 
2.3 
2.1 
2.1 
2.1 
2.3 
-.2 
-. 3 

716pm L 
806pm L 

fl56pm L 
951ppa L 

1043pm L 
1133p L 

.O 

.2 

.3 

.4 
4 

14 

653pm H 2.1 

736pm H 2.2 
1316pxi Ii 2.4 

857pm H 2.5 
939pm H 2.7 

1022~111 H 2.8 

1108pm H 2.9 

1157pm H 3.0 

-.l 
.O 

.l 

.1 

.O 

821~ H 
2.4 

2.5 

New London, Connecticut 
Tide Predictions (High and Low Waggers) 
NOAA, Natumal OCean SerVice 

March, 1999 

S?zindard Time 

-Y Tune lit. Time 

1 M 
2 Tu 
3 w 
4 Th 
5 F 
6 Sa 
7 su 
8 M 
9 TU 

10 w 
11 Th 
12 F 
13 sa 
14 su 
15 M 
lb Tu 
17 w 
18 Th 
19 F 
20 sa 
21 su 
22 M 
23 Tu 
24 W 
25 !l'h 
26 F 
27 Sa 
28 Su 
29 M 
30 Tu 

232a.m L -.2 839am H 
319am L -.2 922am H 
406am L 2 
451anl L I:1 

1003am H 
1044~~11 H 

538a.m L .O 1124am H 
625an L .l 1206pm H 

1231am H 2.6 715am L 
117am H 2.5 808am L 
208~~x1 l-l 2.4 903am L 
302am H 2.4 959am L 
358am H 2.4 1052~~11 L 
453am H 2.5 1143am L 
544am ii 2.6 123Opm L 

1239am L .3 632am ?I 
125am L .l 717am H 
211am L -. 1 802am H 
257am L -. 3 847am H 

344a L -.4 934am H 
433am L -. 5 1021am H 
524am L -. 5 llllam H 

619am L 4 
1228am H ;:3 

1205pm H 

718am L 
127am Ii 3.1 820~~1 L 
233am H 3.0 923am L 
342am H 2.9 1026am L 
451zan l-l 2.8 1126am L 
555am H 2.8 1221pm L 

1238am L .1 651am H 
129am L .O 74oam H 
217an L 0 823anl H 

31 w 3Olam L -:1 902am H 

IIt. Time Ht. Time Ht. 

2.9 
2.8 
2.7 
2.6 
2.5 
2.3 

.2 
.3 
.4 
.4 
.3 
.2 
.l 

2.7 
2.9 
3.0 
3.1 
3.1 
3.0 
2.9 
2.7 

3 
I:, 

.O 

.O 

.O 

.O 
2.6 
2.8 
2.7 
2.7 

-.3 
-.2 

2 
I:, 

.O 

.2 
2.1 
2.0 
1.9 
1.9 
1.9 
2.0 
2.2 

.O 
-.2 

3 
114 
-. 4 
-. 3 
-. 2 

1 
;:5 
2.4 
2.3 
2.3 
2.3 
2.5 

.O 

.O 

.O 

904pm H 2.6 
945pm H 2.7 

1025pm H 2.7 
1106pm H 2.7 
1147pm H 2.6 

726pm L .3 
818pm L .5 
912pm L .6 

1007pm L .6 
11oopm L .5 
115lpm L .4 

703pm H 2.4 
746p.m n 2.7 
828pm Ii 2.9 
911pm H 3.1 
956pm H 3.3 

1043pu1 H 3.3 
1133pn Ii 3.3 

728pm L .l 
83Opm L .2 
935p4n L .3 

104Opzn L .3 
1141pm L .2 

72opm iI 2.6 
802pm H 2.7 
841pm H 2.8 

304pm L 
346pm L 
428pm L 
51Opm L 
553pm L 
638pm L 

1252pm H 
142pm H 
239pm H 

339pm H 
438pm H 
532pm El 
619pn H 
114pin.L 
156pm L 
238pnr L 
321pm L 
404psn L 
45Opal L 
53Bpdn L 
631~ L 
104pm H 
208pn H 

318pan H 
428~ H 

534pm H 
631pm H 
1lOpm L 
155pm L 
237pm L 

,-- 

http:/!www.opsd.nos.noaa.gov/tides/nyneNL.html z/9/99 ‘- 



Tide Predictions for New London, Connecticut Page 2 of 4 

NOAA, Natid O- SarViM 

DaY Tima Ht. TMKl 

1 Th 344am L .O 94oam H 
2 F 427am L .O 1017am H 

3 Sa 51oam L .1 1055am H 

Daylight Saving Time begins at 0200 

4 su 
5M 
6Tu 
7w 
8Th 
9 F 

10 Sa 
11 su 
12 M 
13 Tu 
I4 w 
15 m 
16 F 
17 sa 
18 su 
19 Y 
20 Tu 
21 w 
22 Th 
23 F 
24 Sa 
25 Su 
26 M 
27 l'u 
28 W 
29 Th 

655am L .2 r 1235pm H 
1249am H 2.8 j 742am L 

131am H 2.7 
218am H 2.6 
311am H 2.5 
4ooI H 2.5 
5osam Ii 2.5 i 

032;rm L 
925am L 

102oam L 
lll?knr L 
1204plo L 

1221am L .6 605am H 
lllam L .I 658am R 
15sam L .l 74aam n 
247am L -.I 037am H 
335amL -.3 925am El 
424am L -.5 1013am H 
514am L -.s 1103am lt 
606am L 5 

1212amH ;:6 
1155am H 

108m !I 3.s 
20-x 3.3 
314am x 3.1 
424am II 2.9 
534am x 2 :a 12Olpal L 

1226am L .4 638am H 
122am L .3 734aKA H 
212;lm L .2 a21am H 
258am L .l 9Olam H 
34oam L .l 938am a 

Ht. Tims Ht. 

2.6 357p L .1 

2.6 437pm L -2 
2.5 519pll L .3 

2.4 702pn L 4 
.3 llm H 2:s 
.I 206~ El 2.2 
.I SOlpI R 2.1 
.5 4OoJmH 2.1 
.4 4s9p a 2.1 
.4 554~ Ii 2.3 

2.6 1252p L -2 
2.9 138pm L .l 
2.9 222pm L -0 
3.0 3ospa L -.2 
3.1 349p L -.2 
3.1 435pm L -.3 
3.1 52m L -.2 
3.0 614pm L -.l 
-.I 

1 

125Opr H 2.8 

1:; * zg :: 22:: 
404ps H 2.5 

-2) 51-x 2.5 
.2 617~ H 2.6 

2.7 1254pm L .2 
2.6 142p L .2 
2.6 226pll L .3 
2.6 -307pQ L .3 
2.6 347&m L .3 

TilWJ Ht. 

954pn H 2.9 
1031~ H 2.9 
1109pn H 2.6 

743po L .6 
B4opn L .7 
935pm L .8 

1031~ L .8 
112Tpo L .7 

643pa R 2.5 
72-H 2.8 
Sl4plll B 3.0 
esspm H 3.3 
srrpa n 3.5 

103lpm H 3.7 
L12op H 3.7 

709081 .o 
EOPfaL .2 
913pr L -3 

1OlspoL .I 
1124pn L ,4 

712pm H 2.7 
758pm H 2.5 

.e36p H 2.9 

.914pm H 3.0 

.949&un.H 3.1 
30 F 421-L .I 1014am H 2.6 426pn L .3 

New London. Connecticut 
Tick Predi&ions (High and ltori Wabrs) 
NOAA, Natiofdi O- sunricr 

Daylight Saving Tima 

Day Time Ht. 

1 sa 502an L .l 
2 su 544am L .l 
3 M 627am L .2 
4Tu 1212am H 3.0 
5 w 1252~~11 H 2.9 
6 Th 137am H 2.8 
7 F 228am H 2.7 
8 sa 326am H 2.6 
9 su 427am H 2.6 

10 t4 528;rm R 2.7 
11 Tu 1243~11~ L 4 
12 w 1341m L :1 
13 Th 224am L 1 
14 F 314am L 1:s 
15 Sa 404am L -.5 
16 Su 455am L -.5 
17 M 54Bam L -.5 
18 Tu 642am L 4 
19 w 125Oa H ;:6 
20 Th 14sam B 3.3 
21 F 254-s 3.0 
22 sa 401m li 2.8 
23 Su 508m H 2.7 
24 M 1204am L .5 
25 Tu lOOam L .I 
26 W 149am L .3 
27 Th 234am L .3 
20 F 316am L .2 
29 sa 357amL .2 
30 su 437amL .2 

Till@?? Ht. 

105Oam H 2.5 
1128am H 2.5 
1200~~11 ?I 2.4 

712am L .3 
0ooam L .4 
S5lam L .4 
943am L .5 

1035am L .5 
1125am L .4 
1214pra L -3 

625am H 2.8 
719am H 2.9 
allam H 3.0 
902;rm H 3.0 
953am H 3.1 

1045am El 3.0 
1138am Ii 3.0 
1235pm H 2.9 

73ealn L -.2 
836amL -0 
9s5am L .I 

1034am L .2 
113oam L .3 

611am H 2.6 
706am X 2.5 
753anI ?I 2.5 
s33am Ii 2.5 
SlOam H 2.5 
947am Ii 2.5 

1024am H 2.5 

Tima Ht. 

506pm L .4 
547ptl L .5 
63Opm L .6 

125oplo H 2.4 
137~18 H 2.3 
229Fm H 2.3 
325~ H 2.3 
421~ H 2.4 
516~~ Ii 2.6 
607~ H 2.8 
1Olpm L .2 
147paI L .I 
233-L .O 
321~ L -.l 
toqm L -.l 
soopm L -.l 
553pm L .o 
65opmL .I 
134m Ii 2.8 
23m H 2.7 
344fi H 2.7 
44Sgm H 2.7 

. ss1m R 2.8 
122m L .4 

1lupuL .I 
154pn L .4 
236pm L .I 
316pllr L .4 
35-L .5 
43'lpm L .5 

Time lit. 

1059~~~ H 3.1 
1135pn H 3.0 

716pm L .7 
806~ L .8 
9oopn L .9 
95epn L .9 

1055pm L .8 

115qPm L .6 

656~ W 3.1 
744lsu x 3.4 
832&a ii 3.6 
92Opm X3 3.8 

loos, H 3.9 
1lOopm x 3.9 
115Spm K 3.6 

7sopl L .3 
054paL .4 
sssp L .5 

1104p L -5 

644~ U 2.9 
72Opm.H 2.9 
809&m H 3.0 
845m N 3.1 
92&nH 3.1 
955ptr1 Ii 3.2 

103opO Ii 3.2 
31 M 519aln L .2 1103am H 2.5 5lm L .6 1106prr H 3.1 

New London, Connecticut 
TMe Predictions (High and Low Waters) 

.NOAA, National Ocean Service 
June, 1999 

Daylight Saving Time 

http://www.opsd.nos.noaa.gov/tides/nyneNL.html z/9/99 
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GROUNDWATER LEVEL MEASUREMENT SHEET 
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R Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET 

Project: NSB-NLON Site: DRMO 

Project No.: 7363 Personnel: T. Evans / K. Simpson 

Temperature: &--ra°F Date: 4-a-47 
Precipitation: dfi Level Indicator Type: 

Tide: AhAJ et4 08a-+ Serial Number: 

(A) tB) =W(B) 
Nell/F&J?ez~e~eter Time Elevation of Water Level Groundwater Total Well Tidally 

Reference Indicator Reading Elevation Depth (feet)* influenced 
Comments 

Point (feet)* (feet)* (feet) 

6MWlS Ok35 8.63 b ‘2cd/ (J*?< 15.68 

6MW2S ;>ult I 7.30 64 ~ts=Q 13.63 

6MW2D wd 
7.85 ‘5JA a.r3 88.84 

6MW6S ob5Y 12.16 r(dl7~ JSA 18.58 

6MW6D om 
12.50 &cI@ pa 46.00 

6MW9S om 7.52 Ci,3a 3.20 
11.75 

6MWl OS 0543 \ 5.19 q3c1 ~~~ 13.31 

6MWl OD ok35 5.01 &Gz- 2-V 54.06 

6MWllS ($K- 4.92 
Y 3‘3 c o&y 

13.50 

6MWll D wi7 5.31 a&i a.53 85.00 

SG-1 ok3X 5.67 S-J? fl,Liu: -- River Gauge 

* Measurements to the nearest 0.01 foot. 



RI Tetra Tech NUS, Inc. GROUNDWATER LEVEL MEASUREMENT SHEET 

Project: NSB-NLON Site: DRMO 

Project No.: 7363 Personnel: T. Evans / K. Simpson 

Temperature: 

Precipitation: Level Indicator Type: /&vM 

Tide: Serial Number: 

(A) (B) =(A)-(B) 
JVelVPiezometer Time Elevation of Water Level Groundwater Total Well Tidally 

Reference Indicator Reading Elevation Depth (feet)* Influenced 
Comments 

Number 
Point (feet)* (feet)* (feet)* 

r/ 
6MWlS 13\\ 8.63 s43 3 ’ AQ 15.68 

/ 
6MW2S 1300 7.30 CP 3\xJ 13.63 

i303 7.85 ’ 6MW2D w-v 315-7 
88.84 

’ 6MW6S r31 b 12.16 $ls7 3.9 18.58 

6MW6D 131r 12.50 ’ $A 2% 3ss 46.00 

’ 

6MW9S 13Pl 7.52 3,bi 

11.75 

6MWl OS 1 =-‘i/ 5.19 J &O( 371 3’\% 
13.31 ‘ 

6MWlOD \ti s 5.01 J 0x3 y, 1% 54.06 

6MWllS ran 4.92 v*’ IA-S 3t 37 13.50 

/ 6MWi 1 D Wf 5.31 (49 3‘S 85.00 

i3q 5.67 
/ SG-1 ’ 24k 3.25 -- River Gauge 

* Measurements to the nearest 0.01 foot. rdEdE0 +-2v?4 -jq r-8 
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MONITORING INSTRUMENT CALIBRATION LOGS 
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cl 17t Tetra Tech NUS, Inc. 

PROJECT NAME: NSB-NLON 

PROJECT NUMBER: 7363 

SITE NAME: DRMO 

WATER QUALITY METER CALIBRATION LOG 

MANUFACTURER: ySI 

MODEL No.: 610 OM 4 so 1qiytr ts 2-73 
SERlAL/HWHWD No.: (4,3&T @ I < 

I 
76 FszJG7L 

DATE: 

PH= ‘1.U 

PH= d .a 

00-r % sat. ) 

ORP (mv) 

Turbidity ( NT&) 

Turbidity ( NTUs) 

PRBCALIBBATION 
READING 

(&Y? 

4.3Y 

DATE: f/ ~ ; “r7 PRWLIBTION POST;&-C~ PM CHECK 
CALIBRATION STDs (LOT 

fw 
SIGNATURE REMARKS 

pi= 7.3 7.03 pi 
IA IU7( &I It/$ 

hlrl+ cy&qc&- “flzl.- I3 --p+- 
I ’ 

IJ* cd+ & 

140CD(YV I h4 c* 

D ( cc+ 
or % sat. ) 843 e? ““” u--- 

ORP (mv) 

Turbidity ( NT&) 

Turbidity ( NTUs) 



0 It Tetra Tech NW, Inc. 

PROJECT NAME: NSB-NLON 

PROJECT NUMBER: 7363 

WATER QUALITY METER CALIBRATION LOG 

MANUFACTURER: 9s ’ 

MODEL No.: b’r, bM w/bbti &de 

SITE NAME: DRMO SERIAL/RENTAL ID No.: (92”\Sh e OlbFTO b7b \ 
DATE: “f- 1-r . 79 PRE=GF POST-CALIBRATION 

PM CHECK 
CALIBRATION STDs (LOT 

READING #s) 
SIGNATURE REMARKS 

PHI 7.3 7 JJO tJJt- ChAyd tiQ3a7 E;p,up -l-w 

Sp. Cond (@/cm or 
FEY 

DOmor % sat. 1 

ORP (mv) 232 .S rJ3-t CL-j& 
” 

Turbidity ( NNs) ” I>r w . - 

Turbidity ( NlW 

DATE: +/2.q47 
PRE4ALtERhlON POST-CALIBRATION CALIBRATION STDs (LOT 

pH= 7: 00 

READl.NG READING 
PM CHECK 

4 
SIGNATURE REMARKS 

Turbidity ( NT-Us) 



-1 1 f t ‘i 

Tetra Tech NUS, Inc. WATER QUALITY METER CALIBRATION LOG 

PROJECT NAME: NSB-NLON MANUFAC 

PROJECT NUMBER: 7383 MODEL NC 

SITE NAME: DRMO SERIAL/RI 

WE: q- 22. 99 
PRWNMATION POST-CALIBRATION 

NEADINO NEADINQ 
PM CHECK 

pH= -Lo 7 b39 b.Sd 

pH= ‘$3 

. 

Sp.Cond(pS/cm or- ’ \,()qL \AOl) 

or % sat. ) 

ORPW.9 
1 Turbidity ( NTUs) I I I 

1 Turbidity ( NTlls) I I I 

f 

‘URER: 

DATE: pm4ALmATloN 
NEAOINQ 

POST-CALIBRATION 
READING 

PM CHECK CALlBRATlON STDs (LOT 
*I 

SIWATURB REMARKS 

PH= . . 

PH= 

pH= 

Sp. Cond ( pS/cm or mB/cm) 

DO ( mg/L or % sat. ) 

ORP (mV) 

Turbidity ( NTUs) 

Turbidity ( NTUs) 

., 
.I 

a I 



Tetra Tech NUS, Inc. WATER QUALITY METER CALIBRATION LOG 

PROJECT NAME: NSB-NLON MANUFACTURER: 

PROJECT NUMBER: 7363 MODEL No.: I5710 Oh INI p&65 &&-J~ 

SITE NAME: DRMO SFRIAI I- Nn - /7/,Lc77 n d 
q7 y ’ -‘?A- m 

-.....- --..I .I.--..-.- . . . . . r’w‘rrr. Y f ‘JkkV 
DATE: yjlq/j ~ PRlWLl&~ POST~G4LiElTlO 

I 

PM CHECK 
CALIBRATION STDs (LOT 

W 
SIGNATURE REMARKS 

pH= 7-a L*vr 7430 6.96 lL)?/ ~K~&s -mr 
PH= 4x0 3-W +Q 4; 00 &Jr22 Er, I/L10 

D 
a 

(ma/ or %sat.) 

ORP (mv) 

Turbidity ( NTUs) ?I43 (h- 

Turbidity ( NllJs) 1 

t 

DATE: 

PH= -).,“3 

pH= 4.3-O 

pH= 

POSTCALlBRATlON PM CHECK CALIBRATION STDs (LOT 
READING w 

stGNAnJRE REMARKS 

wf CiapJ w7 I Pup ‘Z/55 

Pf- rLA&v& WI22 my t/h 

ORP (mv) 

Turbidity ( NTUs) 

Turbidity ( NTUs) 



I t 1 I 

Tetra Tech NUS, Inc. MONITORING INSTRUMENT CALIBRATION LOG 

PROJECT NAME: NSB-NLON INSTRUMENT: T ww-u VA c+ 

PROJECT NUMBER: 7363 MANUFACTURER/MODEL NUMBER: 20x2 EDFIC -mq- - NU r!&9lO 
SITE NAME: DRMO SERIAL/RENTAL ID NUMBER: l50FI1204- pi u IOF? 

DATE TIME CALIBRATION CALIBRATION STANDARD REMARKS/ 
BY 

Span Gas Conceniration Lot Number Exp. Date 
COMMENTS 

4-I 9 94 w% r&5 /cd lsbfj.Qtf$E IoO?flfl oG-aq2.33 03w a1 
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0 RF Pagel_ of-z/ 
Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project / Site: NSB-NLON / DRMO Sample ID No.: DRMO-6MWl S-GW-04 

Project No.: 7363 Sample Location: 6MWl s 

[X] Monitoring Well Sampler: T. Evans / K. Simpson. 

[ ] Domestic Well 

[ ] Other: 

SAMPLING DATA 

Date: 427 7 9 Color pn S.C. Temp. Turbidity Do Salinity Eh 

Time: I 03-5 mS/cm NTU mg/L PPt 

Method: Low Flow/Bladder Pump CCC@42 6-G z73s Ii.‘: o 7.7+ 4-;40 &- 
PURGE DATA ,, : : .: .I :. 

Date: +-2.3 94 

.: 

Method: Low flow/Bladder Pump 

Monitor Reading (ppm): 0 

Well Casing Diameter: 2 in. See Attached Low Flow Purge Data Sheet 
Well Casing Material: PVC for Purge Data 
Total Well Depth (TO): 15.7 feet 

Static Water Level (WL): 6, fj 7 
One Casing Volume @ih: 1.. 3 

Start Purge (hrs): 6 4 2 7 

End Purge (hrs): 10 3< 

Total Purge Time (min): 6 

Total Vol. Purged &i-b: *3- b 
SAMPLE CXLLECTlON INFOFtblATlON 

Analysis Preservative Container Requirements Laboratory Collsoted 

TCL VOLATILES (LOW-LEVEL) HCI 3 X 40 mL Vial Ceimic Corp. 

TCL SEMIVOLATILES None a x 1 L Amber Ceimic Corp. 

TCL PESTiPCBs None 1, x 1 L Amber Ceimic Corp. 

TCL PAH None x x 1 L Amber Ceimic Corp. / 

TAL METALS (TOTAL) HN03 1 X 500 mL HDPE Katahdin Analytical J 

TAL METALS (FILTERED) HN03 1 X 500 mL HDPE Katahdin Analytical ,I/ 

~BSEFWATIONS~ MOTES : : ,J@;:,NFti’ : i i : ,’ : ‘.‘r ;,.&;+ ; 
,.,:..:.. 

km--shzu\pc~ WC 7.5-Y @ /lo8 LAB: CEIMIC CORP. 

NARRAGANSETT, RI 

0877 s-y-7+423-- ~.fy.&~\* Hd--- cot #: EM3 *pi&G II 07 LAB: KATAHDIN ANALYTICAL 

WESTBROOK, ME 

+-t7a~ - c( p LLJW -77yrbr) 
cot #: IL 04-r 449 E@ rn7 

ChackifColtscta& ,. ... 

w m / ID No.: 
TLh i , 



m Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: 

PROJECT NUMBER: 

SITE: 

NSB-NLON , DATE: q--Q2 . -7j y 

7363 G,S“ i-2 
- WEATHER: cf /?&q cN/cf-i- 

DRMO PERSONNEL: g, srM(PSq$ 

Well Screen Depth: 57 I 15-7 ft. Pump Type/Material: oitiJr)efl/P vc Tide Cycle: 0 High.@ 

Initial Water Level: 
I &.a7 @ c!7Jchrs. Pump intake Depth: iA-0 @,t .pc Low@ I.!‘:* 1127 

I Total Purge Volume= 3-b ~hg) - Total Purge Time- 6 Fj (min) Not Affected 

I Time Water Level Volume Flow Rate 
feet below TOC mL mL/min 

PH 



7 

A 

.- 

c- 

, 

0 It Pag@zJ- of - 
Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project / Site: NSB-NLON / DRMO 

Project No.: 7363 

Sample ID No.: DRMO-GMW2D-GW-04 

Sample Location: 6MW2D 

[X] Monitoring Well 

[ ] Domestic Well 

[ ] Other: 

Sampler: T. Evans / K. Simpson 

Date: 4. 11 44 

Time: op5-3 

Method: Low Flow/Bladder Pump 

Date: +-.I. 49 
Method: Low Flow/Bladder Pump 

Monitor Reading (ppm): ‘1 D 7 

Well Casing Diameter: 2 in. 

SAMPLING DATA . . . :.:....:..... 
. . . .. : 

Color PH S.C. Temp. Turbidity Do Salinity Eh 
mS/cm “C NTU mq/L PPt mV 

U%‘hf 6,79 3c;:& ii’.5 6-i) 0.Fjf-j 21.L -mey 
I I PURGE-DATA w 

See Attached Low Flow Purge Data Sheet 
Well Casing Material: PVC for Purge Data 
Total Well Depth (TO): 88.8 feet 

Static Water Level (WL):A IQ 

One Casing Volume@w: 13. b 
Start Purge (hrs): 

End Purge (hrs): 

Total Purge Time (min): 

Total Vol. Purged @lt): 2. 7 

SAMPLE COLLECTION INFORMAVON 

Analysis Preservative Container Requirements Laboratory Collected 

TCL VOLATILES (LOW-LEVEL) HCI y /3\4 x 40 mL Vial Ceimic Corp. v 

TCL SEMIVOLATILES None 
LA 

X 1 L Amber Ceimic Corp. w 

TCL PEST/PCBs None 6 -4 X 1 L Amber Ceimic Corp. - 

TCL PAH None 6 1) X 1LAmber Ceimic Corp. rl 

TAL METALS (TOTAL) HN03 5 * X 500 mL HDPE Katahdin Analytical v 

TAL METALS (FILTERED) HN03 3 x 500 mL HDPE Katahdin Analytical w 



0 R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: ilJ . ‘d h> 1. (> 

PROJECT: 
PROJECT NUMBER: 
SITE: 

NSB-NLON 
7363 
DRMO 

Well Screen Depth: 7k\d I F;%.% ft. 

Initial Water Level: %7Q @ 0 ROS.hrs. Pump intake Depth: 

Total Purge Volume= (@I&) 1 Ic “/ Total Purge Time= 47 (min) 

Time Water Level Volume Flow Rate Pump 

feet below TOC mL mL/min Settings 

Temp pH 

OC 

Sp Cond DO 

mS/cm rnglL 

Tide Cycle: 0 High @ 

@.Cow@ (/‘f / .1_ 

0 Not Affected ’ 

Comments 

I ! i- i.:;i;i,._’ f iNi :, 

- 

Water Quality Meter (S/N): )5/ 176$77k Notes: , 

Control Box Type (S/N): QED /b6h 
YurbidimFter (SIN); u+ &---ci3~+ 4-Liz i- i- I 

I- 1 1 --j--- -) -r---j--- _ lam _ i of I I 



. . 

0 
Page- of > I 

‘it 
Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project / Site: NSB-NLON I DRMO Sample ID No.: DRMO-GMW2S-GW-04 

P reject No. : 7363 Sample Location: 6MW2S 

[X) Monitoring Well Sampler: T. Evans / K. Simpson 

[ ] Domestid Well 

[ ] Other: 

SAMPUNG .sIATA 

Date: 4.2l- ctq Color PH S.C. Temp. Turbidity Do Salinity Eh 

Time: IfI cdri m-S/cm “C NTU mg/L PPt 

Method: Low Flow/Bladder Pump c(ek ($.pj aa l m q.4g S~j~ 3J3 /3.-22 $4 
: i. PURGE DATA . 

Date: c( I z[ -q$ 

Method: Low Flow/Bladder Pump 

Monitor Reading (ppm): 0, 0 

Well Casing Diameter: 2 in. See Attached Low Flow Purge Data Sheet 
Well Casing Material: PVC for Purge Data 
Total Well Depth (TD): 13.6 feet 

Static Water Level (WL): & . I cl 

One Casing Volume(ga@ Y , b 

Start Purge (hrs): 0s ( [ 

End Purge (hrs): n$$m 

Total Purge Time (min): 49 3ci 
Total Vol. Purged (ga 

SAMPLE COLLECllON INFORMATION 

Analysis Preservative Container Requirements 

TCL VOLATILES (LOW-LEVEL) HCI 3 X 40 mL Vial 

TCL SEMIVOLATILES None a x 1 L Amber 

TCL PESTIPCBs None a x 1 L Amber 

TCL PAH None 2 x 1 L Amber 

TAL METALS (TOTAL) HN03 1 X 500 mL HDPE 

TAL METALS (FILTERED) HN03 1 X 500 mL HDPE 

Laboratory Collected 

Ceimic Corp. / 

Ceimic Corp. r/’ 

Ceimic Corp. r/ 

Ceimic Corp. L, 

Katahdin Analytical w 

Katahdin Analytical v 

:: ; :~ti6SE@,f&K@JS:f NOTES LA6 INFa- : I../ :. ; ,: ;: : 

LAB: CEIMIC CORP. 

NARRAGANSETT, RI 

cot #: &pc( 

LAB: KATAHDIN ANALYTICAL 

WESTBROOK, ME 

cot #: \co4Piq 

Check if Collsctad: Signature(s): 

1 MSIMSD DUPLICATE / ID No.: Gw9 - 042 10tq 



Istl T&-a Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT: NSB-NLON 
PROJECT NUMBER: 7363 

SITE: DRMO 

Well Screen Depth: 

Initial Water Level: 

Total Purge Volume= 

3b I i3b Pump Type/Material: b&k~ / f 4i Tide Cycle: 0 High @ 
(.9-t t @ &lo h;;. Pump Intake Depth: (o,o & TOc $I Low@! (.-; 'i \ "2 

(gal 1 U Total Purge Time= (min) 0 Not Affected 

Comments 

Water Quality Meter (S/N): 
, 

([c\3y\7tZ /q&‘jbL-&) Notes: 

Control Box Type (S/N): Qm well bJ:ud 

Turbidimeter (S/N): 
! ! 

,- 
1 

a- 
i j- 1 

rr--lt-sd > nf I 



0 ‘It Pagel Of3 
Tetra Tech NUS, Inc. GR;OU,NDWATER SAMPLE LOG SHEET 

Project / Site: NSB-NLON / DRMO Sample ID No.: DRMO-GMWGD-GW-04 

Project No.: 7363 Sample Location: 6MW6D 

[X] Monitoring Well Sampler: T. Evans / K. Simpson 

[ ] Domestic Well 

[ ] Other: 

SAMPUN G DATA. ..,: z :;;; 

Date: 4 ly yc/ 
Time: ] CK 

Color PH S.C. Temp. Tuibidity Do Salinity Eh 
mS/cm “C NTU WL PPt mV 

Method: Low Flow/Bladder Pump u-nTi .j&q $.YA3 l\‘O, 43A 6‘7’7 a-3-J c&x*7 
PURGE DATA : .; i ,:, / ,’ 

Date: L(-/$- 75 

Method: Low Flow/Bladder Pump 

Monitor Reading (ppm): 0 k (3 

Well Casing Diameter: 6 in. See Attached Low Flow Purge data Sheet 
Well Casing Material: Open Bore for Purge Data 
Total Well Depth (TO): 46.0 feet 

Static Water Level (WL): 8 32 

One Casing Volume(ga@: ) Ob ,7 
Start Purge (hrs): I3Sl 

End Purge (hrs): / q 40 

Total Purge Time (min): / / 

Total Vol. Purged (gal/L): $ 7 

SAMPLE COLLECTION INFORMATION 

CEIMIC CORP. 

NARRAGANSETT, RI 



0 R Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET Well No.1 (J i’/’ iei iti 1:) 

PROJECT: 

PROJECT NUMBER: 
SITE: 

NSB-NLON DATE: L;l - 1 5 _ 9 4 
7363 WEATHER: rle.&L b Lx L-. : , :i7> ‘pyy=- 
DRMO PERSONNEL: / 

T-. GWC-b-i 
J 

Well Screen Depth: 3ocg / q~,o ft. Pump Type/Material: R~Jc) t t !f’J c 
Initial Water Level: @ \ $6 hrs. Pump Intake Depth: 8-s& XL M--a 

Total Purge Volume= q-7 &i-It, Total Purge Time= / I,/ (min) 

Water Quality Meter (S/N): 6 \Q QfJ\ W 1 &k LQ \th 1 r(($-rrj R I Notes: 1-l 
, 

Tide Cycle: 0 High @ 

(-J Low@ 

@ Not Affected 

Comments 

Control Box Type (S/N): 

Turbidimetei- (S/N): ) E 



0 R Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET 

PROJECT: 

PROJECT NUMBER: 
SITE: 

NSB-NLON DATE: u- (4 - pj 

7363 WEATHER: c\es;,, ( h%-jYF 
DRMO 

sL\b-Ll , 
PERSONNEL: I 

7“ ~dc\L,5 J ’ 

Well Screen Depth: P32-. I ft. Pump TypelMaterlal: Tide Cycle: 0 High @ 

cl L*w@ 

w Not Affected 

Salinity 1 Eh 

I 

Comments 

Water Quality Meter (S/N): 

Control Box Type (S/N): 

Turbidimeter (S/N): 

Notes: 

t 



* 
0 

Page\ of - /2/ 

‘It 
Tetra Tech NUS, Inc. GROUNDWATER SAMl?LE LOG SHEET - 

Project / Site: 

Project No.: 

[X] Monitoring Well 

[ ] Domestic Well 

[ ] Other: 

NSB-NLON I DRMO 

7363 

Sample ID No.: ! DRMO-GMWGS-GW-04 _ 

Sample Location: 6MW6S 

Sampler: T. Evans / K. Simpson I -’ 

I 
. _ I  

SAMPLING DATA 

I Cnlnr I nH 1 S.C. 1 lema. 1 Turbid& 1 DO 1 Salinitv I Eh I I....-. 1 WV._. 

Time: 1 
Method: LOW flow/Bladder Pump 

l-5. -.-. - --w-r- -------, --------a -.. 

m&m “C NTlJ mg/L PPt mV 
J 

o*lT /4-&b - 
- .- 

..- 7. (I ON 30 %q7 
p PURGE DATA I. 

:: 

I 4 

Method: Low Flow/Bladder Puma 1 
-s&,2- 

Monitor Reading (ppm): 0. b 

Well Casing Diameter: 2 in. 

Well Ca.+g Material: PVC 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

J -. 

Total Well Depth (TD): 18.6 feet 

Static Water Level (WL): d, q7 
One Casing Volums@& 1 c &7 

Start Purge (hrs): 1 3 CT 

End Purge (hrs): /4-M 

Total Purge Time (min): 

Total Vol. Purged&L): 3, G 

Analvsis 

SAMPLE COLLECTlON~lNFORMATiON 

I Preservative I Container Requirements Laboratory 1 colli?oted 

TCL VOLATILES (LOW-LEVEL) 1 HCI I 3 x 40 mL Vial 

TCL SEMIVOLATILES 

TCL PEST/PCBs 

None 

None 

‘;t x 1 L Amber 

z x 1 L Amber 

TCL PAH I None 1 x X 1LAmber 

TAL METALS (TOTAL) HN03 1 X 500 mL HDPE 

TAL METALS (FILTERED) HN03 I 
1 X 500 mL HDPE 

I I 

‘. OBSERVA‘WNS f NOTES 

Check if CollectadZ 
I 

Signature(s): 
I 

Ceimic Corp. 

Ceimic Corp. 

Ceimic Corp. 

Ceimic Corp. 

Katahdin Analytical 

Katahdin Analytical 

LAB: CEIMIC CORP. 

NARRAGANSETT, RI I - 

cot #: om 

LAB: KATAHDIN ANALYTICAL I 

WESTBROOK, ME 

cot #: \<o* 19 99 
I. 

n t- 



0 R Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET 

PROJECT: NSB-NLON DATE: +/7.7”1 
PROJECT NUMBER: ’ 7363 WEATHER: sQn(Nf &+-OF 
SITE: DRMO PERSONNEL: t&17+ s/&#<ijfij 

Well Screen Depth: 6-*6 I \w ft. Pump Type/Material: 

Initial Water Level: 8. q’7 @ Ix3r-o hrs. 

bi h&! iL U- / bf/c 

Pump Intake Depth: 14 80 &7-0C 

Total Purge Volume= 3, 67 @lqi) Total Purge Time- - 4-q (min) 

I Time II Water Level 

slow TOC 1 “‘:r 

Tide Cycle: 0 High @ 

cl Low@ 

lx Not Affected 

1 II I I I II 

1s ( Water Quality Meter&N): 17 3e55-K - 3N& rbF96-76 Notes: 

Control Box Type (S/N): Wo lb786 
Turbidimeter (S/N): “A Mm7-c o-36( - 4377 



0 
PageI of 2 

R 
Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project / Site: NSB-NLON / DRMO Sample ID No.: DRMO-GMWSS-GW-04 1 

Project No.: 7363 Sample Location: 6MW9S 

ix] Monitoring Well Sampler: T. Evans / K. Simpson 

[ ; Domestic Well 

[ ] Other: 

SAMPLING DATA / i,. b .;,‘..<,;~!>i 

I Date: 4.23 7 7 Color PH S.C. Temp. Turbidity Do Salinity Eh 

Time: 1M+ mS/cm “C NTU ML PPt mV 
. _ . . ..I& - 

I Method: Low Flow/Bladder Pump I DEWY c I e I (? _ .-‘*0!3 8‘9 IC 00 y I32 a02 17&& 
PURGE-DATA 

,: :, /. ;yj :: if. / .j :): /:. j . : ‘: !/. ,I 

I Date: q-13 .q 9 
I Method: Low Flow/Bladder Pump 

I Monitor Reading (ppm): 2 

Well Casing Diameter: 2 in. See Attached Low Flow Purge Data Sheet 
for Purge Data 

Total Well Depth (-TD): 11.8 feet 

One Casing Volume@@f): ]. L. 1 

Start Purge (hrs): 

Total Purge Time (min): 38 
Total Vol. Purged&L): XU 7 

TCL VOLATILES (LOW-LEVEL) 

TCL SEMIVOLATILES 

TCL PEST/PCBs 

TCL PAH 

TAL METALS (TOTAL) 

TAL METALS (FILTERED) 

SAMPLE COLLECTION INFORMATiON 

Preservative Container Requirements 

HCI 3 X 40 mL Vial 

None a x 1 L Amber 

None x x 1 L Amber 

None x x 1 L Amber 

HN03 1 X 500 mL HDPE 

HN03 1 X 500 mL HDPE 

Ceimic Corp. 

Ceimic Corp. 

Ceimic Corp. 

Ceimic Corp. 

Katahdin Analytical 

Katahdin Analytical 

I LAB: CEIMIC CORP. 
I 

gi-4 0 

:heck if Collected: 

g-P&+M&~--73[7pc[cAtF7qIFpb: 

NARRAGANSETT, RI L 
cot #: m37T-- 

I 
LAB: KATAHDIN ANALYTICAL j_. 

WESTBROOK, ME 
2 

cot if: i< (“: 4-l YW 
I 

Signature(s): 

. 

-+&?. 

I 



3 1 .J I 1 - I f -1 1 I I 1 1 1 -1 1 

0 It Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET Well No.: 6W@ 

PROJECT: NSB-NLON 
PROJECT NUMBER: 7363 
SITE: DRMO 

WEATHER: 

PERSONNEL: 

Well Screen Depth: 7 3% I \I.v ft. Pump Type/Material: fir&cc / (3 ‘/c q High @ Tide Cycle: 

Initial Water Level: ( 0 . 0 -bloc 4 4 37 @ 1 1 13 hrs. Pump Intake Depth: cl Low@? 

Total Purge Volume= 

Ill7 
e @H?) \c5 Total Purge TiT$= ‘+I++ (minr’ Not Affected 
.Y 

I-- Time Water Level 1 Volume 1 Flow Rate 1 Pump 

feet below TOC mL 

*,3,7 0 

mUmin 

x70 

Settings 

>v I 
I I I I I 

Temp pH Sp Cond DO Turbidity Salinity Eh 
OC mS/cm mg/L 

% 1 r,ob 6,osf‘ +,lfj 

Comments 

Water Quality Meter (S/N): Gj() - i ? -34-s f< y&F f;O [,7 & %$G Notes: 

Control Box Type (S/N): QEO p&26 

Turbidimeter (S/N): CA rvYn7-s oql&.- +zyyy 
Page 1 of & 



PageL of 2 
Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET - 

Project / Site: NSB-NLON! DRMO 

Project No.: 7363 

Sample ID No.: 

Sample Location: 

DRMO-GMWlOD-GW-04 

6MWlOD 

[X] Monitoring Well 

[ ] Domestic Well 

[ ] Other: 

Sampler: T. Evans / K. Simpson 

Date: 4-w . 47 

Time: ol3/5 

Method: Low Flow/Bladder Pump 

Method: Low Flow/Bladder Pump 

SAMPUNG DATA .: : ; i: : ..:/ /,:i.,j..f: :i :/ 

Color PH SC. Temp. Turbidity Do Salinity Eh 
NTU mg/L PPt mV 

& w i-93 0.20 n,95- -73-s 
.PlMfy .DATA. : i:i i j ::.i,i,i:.l 

NO 4OR \ 
aa@ 

Total Well Depth (TO): 54.1 feet 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

Static Water Level (WL):A, (r7 1 L 
Start Purge (hrs): 0728 

- 
L 

End Purge (hrs): 

Total Purge Time (min): 

Total Vol. Purged @): IJ 

SAMPLE COLLECTION-INFORMATION 

Analysis Preservative Container Requirements Laboratory colleotsd 

Ceimic Corp. TCL VOLATILES (LOW-LEVEL) 

TCL SEMIVOLATILES 

HCI 

None 

3 X 40 mL Vial 

a x 1 L Amber Ceimic Corp. I/ 

Ceimic Corp. Jj- 

Ceimic Corp. (/ 

Katahdin Analytical 

Katahdin Analytical N-. 

TCL PEST/PCBs 
I I 

None I a. x 1 L Amber 

TCL PAH 

TAL METALS (TOTAL) 

TAL METALS (FILTERED) 

None 

HN03 

HN03 

‘i x 1 L Amber 

1 X 500 mL HDPE 

1 X 500 mL HDPE 

LAB: CEIMIC CORP. 

NARRAGANSEIT, RI I 

COC#: oc67q -- 

LAB: KATAHDINANALYTICAL 1 I 

WESTBROOK. ME 

COC#: K OXBOW 
I 

Zheck if Collected: 
I 

Signature(s): , 

UUPLICATE 1 TD No.: 



1 1 -1 f 

0 R Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET Well No.: rl; p? LJ [u i? 

PROJECT: NSB-NLON DATE: q+JQ, ‘)“/’ 
PROJECT NUMBER: 7363 WEATHER: SLc N 1\1 v qye 
SITE: DRMO PERSONNEL: kc 3, M ,%I0 /Y 

g‘ Low 6 ctj l.y- 

0 Not Affected 

Water Quality Meter (S/N): f Notes: 

Control Box Type (S/N): wb ILdZb 

Turbidimefer (S/N): 4+ fwn- OYl(k-4-78 - _ s 



-- 

0 
1 z- Page- of - 

R Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET - 

‘reject / Site: NSB-NLON I DRMO 

‘reject No.: 7363 

Sample ID No.: I DRMO-GMWlOS-GW-04 - 

Sample Location: 6MWlOS 
I 

[X] Monitoring Well 

[ ] Domestid Well 

[ ] Other: 

ate: Y-LcJq ‘iq 

Ime: Ok(T( 

lethod: Low flow/Bladder Pump 

ate: q _ La - $ 4 

Sampler: T. Evans / K. Simpson L 

L 
SAMPLING DATA . ‘, : :. j i; :‘:..yy%~ :‘... - 

Color PH S.C. Temp. Turbidity Do Salinity Eh 
mS/cm ’ “C NTU mg/L PPt mV j- 

Ciead 7&W ‘i;x CbS I.@ orit)’ L-l.bb 4\2*0 i( 
PURGE DATA 

: ; .: ,i ‘: .: .:./: ,! 

I -- 

lethod: Low Flow/Bladder Pump 

onitor Reading (ppm): , 

lell ‘Casing Diameter: 2 in. 

leil Casing Material: PVC 

otal Well Depth TTD): 13.3 feet 

tatic Water Level (WL): 4 .Oz 

ne Casing Volume(ga 

tart Purge (hrs): OXT 

nd Purge (hrs): cl%!1 

otal Purge Time (min): t-f 7 

See Attached Low Flow Purge Data Sheet 
for Purge Data 

L 
I -- 

I -- 
I 

Analysis 

CL VOLATILES (LOW-LEVEL) 

CL SEMIVOLATILES 

SAMPLE COLLECTlON INFORMATION 

Preservative 

HCI 

None 

Container Requirements 

3 X 40 mL Vial 

‘7% x 1 L Amber 

Laboratorv 

A 
: 

I colleotad I 

CL PESTIPCBs I None I a x 1 L Amber 

CL PAH I None 2 X 1LAmber 

AL METALS (TOTAL) 

AL METALS (FILTERED) 

HN03 

HN03 

1 X 500 mL HDPE 

1 X 500 mL HDPE 

I I 

: ~OBSERVATKXJSf NOTES : 

heck if Collected: 

I 

Signature(s): 

c 

Ceimic Corp. I J !- 

Ceimic Corp. 

Ceimic Corp. 

Ceimio Corp. 

Katahdin Analytical 

Katahdin Analytical 

LAB: CEIMIC CORP. 

NARRAGANSETT, RI 

COC#: 0 “674 

t I 

LAB: I KATAHDIN ANALYTICAL _ 

WESTBROOK, ME 

cot #: \tn4(4C14 I 



0 R Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET Well No.: (2 rJl l/d I lj,_l; 

PROJECT: NSB-NLON 
PROJECT NUMBER: 7363 
SITE: DRMO 

, DATE: +z3.- ‘\q 
WEATHER: c i+=, <. . vLtv\, . qsi,= 

PERSONNEL: -y. _ ~dl\kl J 

Well Screen Depth: 

Initial Water Level: 

Total Purge Volume= 

v I l-3.3 ft. 
@ !37tx hrs. 

Pump Type/Material: 8laddLc,/ oJ c 

.q .d’L Pump Intake Depth: 9 ~0 ct ‘7-0 L 

Tide Cycle: i rig”: 

‘&l--j 

igal 1 U Total Purge Time= (min) 0 NyAffectedC’ 

Time 

Water Quality Meter (S/N): 

Control Box Type (S/N): 

Turbidimeter (S/N): 



PagJotL - 
Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET - 

Project I Site: NSB-NLON / DRMO 

Project No.: 7363 

Sample ID No.: 

Sample Location: 

DRMO-6MWll D-GW-04 

6MWll D 

[X] Monitoring well Sampler: T. Evans / K. Simpson 

[ ] Domestic Well 

[ ] Other: 
. . 

: .&&@?J;ilN~D$$~&;:: ij::i;:’ ::;; :..j”f.,: .: .: .’ :. i:j?.;> .:.:::., I i: ..: :.:: 

Date: q- 22-99 Color PH S.C. Temp. Turbidity Do Salinity Eh 
Time: /02&J mS/cm “C NTU mg/L PPt mV 

Method: Low Flow/Bladder Pump ClL ‘7.16 3)‘.F7 Ir,b& (0 2J w 72.w -79. d 
... p~~~o~~~.i.-ii~‘::I:‘.-.’ ‘{:.‘:;‘.‘: :; &,ijI :, .Z.‘/ ” ” ; ./ :.i: : : : ;: .:.,. ii .Iji ..:.:. ‘:: 1; j, 

Date: q- 27. ?q 

Method: Low Flow/Bladder Pump 

Monitor Reading (ppm): O+DO 

Well Casing Diameter: 2 in. See Attached Low Flow Purge Data Sheet 
Well Casing Material: PVC 

Total Well Depth (TD): 85.0 feet 

Static Water Level (WL): 2 

One Casing Volume(ga 

, for Purge Data 

Analysis 

TCL VOLATILES (LOW-LEVEL) 

TCL SEMIVOLATILES 

SAMPLE COLLECTION IN FORMAT1ON 
Preservative Container Requirements 

HCI 3 X 40 mL Vial 

None 2 x 1 L Amber 

TCL PESTtPCBs I None 9, X ’ 1LAmber 

TCL PAH I None 1 % X 1LAmber 

TAL METALS (TOTAL) I HN03 I 1 x 500 mL HDPE 

TAL METALS (FILTERED) HN03 1 X 500 mL HDPE 

Check if Collected: 
I 

Signature(s): 
\ 

- 

pl, 

- 

-- 

L.. 

l- 

Ceimic Cots. I I 

CEIMIC CORP. 

NARRAGANBETT, RI L 
cot #: m71- 

LAB: KATAHDIN ANALYTICAL I ^. 
WESTBROOK. ME 



I I I I -1 1 I 1 1 1 -1 1 1 

0’ R Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET Well No.: (i 1\4 LLI II D 

PROJECT: NSB-NLON , DATE: 
PROJECT NUMBER: 

‘-j. 22 * 5 9 
7363 WEATHER: fkfed qr- 9°F 

SITE: DRMO PERSONNEL: FUObS 

Initial Water Level: 

Water Quality Meter (S/N): Notes: 

Control Box Type (S/N): \hle\\ tAJ&kvd ( 

Turbidimeter (S/N): taFJ\& a-oar> ( 
n--- ^ -1 -. 

1 1 



Page) of ;1 
Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET - 

Project / Site: 

Project No.: 

NSB-NLON / DRMO 

7363 

Sample ID No.: 

Sample Location: 

DRMO-GMWI 1 S-GW-04 

6MW11 S 

[X] Monitoring Well 

[ ] Domestic Well 

[ ] Other: 

Date: 4-u -77 

Time: /(-Jo@ 

Method: Low Flow/Bladder Pump 

Date: +21-ct9 
Method: Low Flow/Bladder Pump 

Monitor Reading (ppm): 6 

Well Casing Diameter: 2 in. 

Sampler: T. Evans / K. Simpson 

‘SAAIIpUlgQ.DikTA;...:::’ .., :. : : i . . :.,:.+ .‘/ /i./ 2: .: .:. ,.: ?,:j ~, . . / /: :. / :.:::.?..& ii: $::~..i~.ii~~~:, 
2.i : :. ‘i:..;:... y./ .:: :: /i ,: : 

- 
Color PH S.C. Temp. Turbidity 00 Salinity Ei 

mS/cm 

aEM! 7.06 ?.&5q- o.% 1.:; o?y cPL -,;;. 7 
,.pUR%E~~~&; :. / ; .: : ,. .:.I .-!:.;.;.;;:.:::ii:::/:iii 

See Attached Low Flow Purge Data Sheet 
Well Casing Material: PVC for Purge Data 
Total Well Depth (TD): 13.5 feet 

Static Water Level (WL): 3. 5-3 
One Casing Volum 

Start Purge (hrs): 0 720 

End Purge (hrs): I oar3 

Total Purge Time (min): T 

Total Vol. Purged@): &. 7 

Analysis 

TCL VOLATILES (LOW-LEVEL) 

TCL SEMIVOLATILES 

TCL PEST/PCBs 

TCL PAH 

TAL METALS (TOTAL) 

TAL METALS (FILTERED) 

SAMPLE COLLECTlON INFORMATtON 

Preservative Container Requirements 

HCI X 40 mL Vial 

None 
; x 

1 L Amber 

None X 1 L Amber 

None 
x x 

1 L Amber 

HN03 1 X 500 mL HDPE 

HN03 1 X 500 mL HDPE 

Laboratory 

Ceimic Corp. 

Ceimic Corp. 

Ceimic Corp. 

Ceimic Corp. 

Katahdin Analytical 

Katahdin Analytical 

LAB: CEIMIC CORP. 

NARRAGANSWT, RI 

f=ww-- me- ((XqJ 

sf+ww /w-y 

cot #: chx 

GNO 
LAB: KATAHDIN ANALYTICAL l- . . 

d&J WC 3.86 &J K+f--9 
WESTBROOK, ME 

cot #: icowcic\ 

Check if Collected: Signature(s): 

-cJw 



0 R Tetra Tech NUS, Inc. LOW FLOW PUkGE DATA SHEET Well No.: (paJ\\s 

PROJECT: NSB-NLON DATE: 
PROJECT NUMBER: 

“g-22-97 
7363 WEATHER: 

SITE: 
LlV #I r/ rJt#=‘F 63 ‘-,i= 

DRMO PERSONNEL: Id SiMPSOM 

vvwer uuawy Meter twN): , 7 Notes: 

Control Box Type (S/N): Qq r66d.e 
Turbidimeter (S/N): Mk%it-ld 03d 4t”r7 
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CHAIN OF CUSTODY RECORDS 
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CHAIN of CUSTODY kW/? 97 
PI FASCF DRINT IN DEN . ----- . . . ..-. . . . . -.. n-m- ! -I( t-aye 4 WI_ 

T.V. DV.4 !Lu 
Westhok. ME 040! 
Tek (Un) 8742400 
Fax: (207) 7754029 

Purchase Order # Proj. Name 1 No. 

I 

(Jp &7- MJ&)JLOE, /7363 Katahdin Quote # 

KATAHDIN PROJ 

SHIPPING INFO: 

Sample lkicription Date I Time 

Copies To: 

Filt. 
lyon 

Filt. 
IYO 

EOMMENTS 

Received By: (Signatur 

Received By: (Signatul 

F* -- 

aco”R0E [NC. eon 782-3311 

W.4 t CHN-OF-CSTW 



340 County Road No. 5 
PO. Box 720 CHAIN of CUSTODY& KoWG 
Wertbrocdt, ME 04098 

Tel: (207) 874-2400 
Fax: (247) 7754029 PLEA§E PRINT IN PEN Page - 2 of 

Address 

Purchase Order # 

Bill (if different than abpve) 

City State @A Zip Code 
I 62w- 

Drni N , .“,. ..ame / No. Katahdin Quote # 

Sampler (Print / Sign) 77- 

- l LAB USE ONLY 1 WORK ORDER X: 

KATAHDIN PROJECT MANAGER 

REMARKS: 

I Copies To: 

Filt. Fiit. 
JYOF JYOP 

Filt. 
JYOh 

SHIPPING INFO: 0 FEDEX 

AIRBILL NO: 

TEMP-C 0 TEMP BLANK 

* Sample Description 

cl UPS 

fl INTACT 

Datee,$me 

0 CLIENT 

0 NOTINTACT 

- _ 

I / I I 
, I I 

I I I 
I I 

- _ 
I I_ 

I / I. I 
/ I - 

J-. 
-_ 

/ - 
C :OMMENTS 

-- 
Date / Time 

-- 

=o 
‘0 

---.-.- 



APPENDIX G 
.s*. 

DATA VALIDATION LETTERS AND LABORATORY DATA SHEETS 
6.2. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PlI-r-078~109 . 

M. MENGEL DATE: JULY 13,1999 

TERRI L. SOLOMON COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOA I SVOA I PEST I PCB / PAH 
CT0 267 - NSB NEW LONDON, CONNECTICUT 
SDG - 990338 

13IAqueousl 

DRMO-GMWIOD-GW-04 DRMO-GMWI OS-GW-04 DRMO-GMWI 1 D-GW-04 
DRMO-GMWl lS-GW-04 DRMO-GMWI S-GW-04 DRMO-GMVVILD-GW-94 
DRM06MW2S-GW-04 DRMO-GMW6D-GW-04 DRMOSMWGS-GW-04 
DRMO-GMWSS-GW-04 GWFD-042199 GWTB-041999 
GWTB-042299 

..: 

,” 
Ths sample set for CT0 267, NSB New London, SDG 990338, consists of eleven (11) aqueous environmental samples 
and two (2) aqueous field quality control samples. All of the samples were analyzed for vofatile, organic compounds 
(VOAs). The environmental sampleswere’also analyzed for semivolatile organic compounds (SVOCs), pesticides I PCBs : 
and polynuclear aromatic hydrocarbons (PAHs). One (1) field duplicate pair (DR,MO.6MW2S-GW-04 / GWFD-042199) 
was included within this SDG. 

. 

The samples were collected by Tetra Tech- NUS on April 19- 23, 1999 and analyzed by Ceimic Corporation under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. Analyses were 
conducted using ” Superfund Analytical Methods for Low Level Concentration Water for Organic,Analysis, October 1992 
and SW 846 method 8310. ,These data were evaluated based on the following parameters: 

* l Data Completeness 
l . Holding Times 
* 0 GC/MS Tuning 

. Initial and Continuing Calibrations 

. Laboratory Method / Field Blanks 

. Surrogate Spike Recoveries 
0 Matrix Spike / Matrii Spike Duplicate Recoveries 

* . Laboratory Control Standard Results 
. Field Duplicate Results 

* 0 Internal Standards Performance 
* l Instrument Performance 
* . Compound Identification 
* . Sample Quantitation 

* - All quality control criteria were met for this parameter. 



MEMO TO: M. MENGEL PITr-o78-109 * 
DATE: JULY 13,1999 - PAGE 2 

._- 

Qualified analytical results are summarized in Appendix A. Results as reported by the laboratory are presented in 
Appendix 6. Appendix C contains Region I worksheets and Appendix D contains the documentation to support the 
findings as discussed in this data validation report. 

Initial and Continuino Calibrations 

The following tables summarize calibration noncompliances and corresponding actions: 
.- 

Comuound 
acetone 
2-b&none 
2-hexanone 
methylene chloride 
1,2dibromo-3chloropropene 
bromochloromethane 
dmethyl-2-pentanone 
dibromochloromethane 
1,2dibromoethane 
bromoform 
1 , I,1 -trichloroethane 

Associated Samples 
(DRMO- -GW-04) 

Comoound 
benzoic acid 
hexachlorocyclopentadiene 
2,4-dinitrophenol 

Associated Samples all 

Comoound 
fluoranthene 
benzo(a)anthracene 
indeno(l,2,3-cd)pyrene 

Associated Samples 
(DRMO- -GW-04) 

IC 
05/01/99 
R 
R 
R 
X 
X 

all 

cc 
04129199 
X 
x 
X 

6MWll s 
6MWllD 
GMWIS 
6MW9S 

CC cc - 
05/01/99 05/02/99 
R Rx 
R Rx 
R X 

x . X 
.: x 
‘,,’ x 
,’ x 

.: x 
X 

GWTB-041999 ‘.- 6MW2S 
6MW6S .:; 6MW2D 
6MW6D GWTB-042299 
6MWl OD 6MWll s 
6MWl OS 

cc 
05/03/99 
R 
R 
X 

X 

.- 

X -f~ 

GWFD-042199 
6MWllD I 
6MWlS 
6MW9S 

IC 
05/07/99 - 
x 
x 
X - ,I 

,- 

cc cc cc cc 
04/30/99 04/30/99 05/04/99 05/l o/99 

X 
X X 

X X X 

6MWll s 6MW6S 6MWl OS 6MWl OS 
6MW11 D 6MW6D 6MW2S 6MW2S 
GMWIS GMWIOD GWFD-042199 
6MW9S 6MW2D : - 

6MW6S 
6MW6D 
GMWIOD I- 
6MW2D 



MEMO TO: M. MENGEL 
DATE: JULY 13,1999 - PAGE 3 rs;s* 

cc 
Comwund . owl II99 

*- indeno( 1,2,3cd)pyrene X 

Associated Samples GWFD-042 199 
s.& 

Calibration Actions: 
x - percent relative standard deviation (>30%), percent difference (> 25%, PAHs > 15%); estimate positive 

k results and nondetects, “J” and “UJ”, respectively. 
R - relative response factor < 0.05; reject nondetected results, “UR”, and estimate positive results, “J”.. 

e-7.G Nondetected and positive results for all aforementioned compounds were qualified as estimated, “J” and “UJ” or rejected, 
“UR”, as appropriate in the associated samples. No actions were taken in the affected method blanks as these are 
laboratory quality control samples which are not qualified based on validation noncompliances. 

Laboratory Method / Field Blanks 

The following compounds were present in the laboratory method,/ field” blanks at the following concentrations: 
,- 

Combound Max. Concentration Action Level - Aqueous 
methylene chloride l,.O uglL 40.0 ug/L 

pi.3 acetone’ ij 0.6 ug/L 6 ug/L 

Samples Affected: All ‘, 

Sample aliquot and dilution factors were taken into consideration during the application of the action level. Positive results 
reported for methylene chloride reported at concentrations below the detection limit were replaced with revised detection 
limits and qualified as nondetects, “U”. 

S.-l. 

Surrogate Recoveries 

The surrogate recovery for 2,4,6-tribromophenol exceeded the qual,ity control limits for samples DRMO-GMWl ‘I D-GW-04, 
DRMO-GMWl IS-GW-04, DRMO-GMWlS-GW-04, DRMO-GMWSSG-GW-04 and GWFD-042199. However, no validation 
action was required as only one surrogate was noncompliant. 

Cc 

The surrogate recoveries for tetrachloro-m-xylene and decachlorobiphenyl were outside the quality control limits for 
sample DRMO-GMW2D-GW-04 for one column. However, no validation actions were required as all sample results were 

.eA nondetects. 

Matrix Spike I Matrix Spike Duplicate Results 

The matrix spike duplicate (MSD) percent recovery (O/R) for gamma-BHC exceeded the quality control limits. However, 
no validation actions were warranted as all results in the affected sample were nondetects. 

The MS/MSD relative percent differences (RPDs) for gamma-BHC, Dieldrin and Endrin exceeded the laboratory control 
limits but were < 50% quality control limit. Therefore, no validation actions were warranted. 
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Field Duplicate Results “L 

Field duplicate imprecision was noted for benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluorene, chrysene, 
dibenro(a,h)anthracene, phenanthrene and pyrene. Positive results and nondetects reported for sample pair, DRMO- 
6MW2S-GW-64 / GWFD-042199, were qualified as estimated, “J” and “UJ”, respectively.’ 

Additional Comments 

Positive results reported at concentration below the Contract Required Quantitation Limit (CRQL) were qualified as r- 
estimated, “J”. 

The sample IDS on the Form Is were incomplete. The Form Is were amended. -- 

The compound 1,2,4-trichlorobenzene was reported for the VOA and SVOA analyses. The VOA result was used for 
validation purposes due to a lower reporting limit. The SVOA result was removed from the electronic file. 

Several compounds were listed on the electronic deliverable (EDD) for the SVOA analyses but did not appear on the Form 
Is or the requested analyte list. These compounds were removed from the electronic file. 

It should be noted that the laboratory used the compound carbazole for the surrogate for the PAH analyses. 

Executive’Summan( 

Laboratory Petformance: The laboratory was unable to obtain.acceptable relative response factors, %RSDs and %Ds 
for several compounds. Methylene chloride was present in the laboratory blank. ., 

Other Factors Affecting”Data Quality: Field duplicate imprecision was noted for benzo(a)anthracene;’ benzo(a)pyrene, 
benio(k)fluorene, .chrysene,’ dibenzo(a,h)anthr&enei phenanthrene and pyrerie.‘Positive results reported at concentration 
below the CRQL were qualified as estimated. i : .( . ,- 

_: 
3 

- 

‘. 
: 
‘. I_ 

- 

-- 
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- The data for these analyses were reviewed with reference to the Region I EPA “Volatile and Semivolatile Data Validation 
Functional Guidelines - Part II” (12/96) and the NFESC document entitled “Navy Installation Restoration Laboratory 
Quality Assurance Guide ” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 

~ (2;@2-. 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 

N 



,NEW LONDON NSB 
SDG 990338 

SUMMARY OF TENTATIVELY IDENTIFIED VOLATILE COMPOUNDS 

TIG 6MWl OD-GW-04 6MW11 D-GW04 GWFD-042 199 

Chlorotrifluoroethylene X 
1,2-dichloro-l ,I ,2-trifluorethanb X X 
1 ,I ,2-trichloro-I ,2,2-trifluorethane X 
unknown siloxane X 

r 



C 

APPENDlX A 
Qualified Analytical Results 



Qualifier Codes: *- 

A 

6 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

W 

x 
Y 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MSlMSD Noncompliance 

LCS/LCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r < 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Excsedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and cCRQL for organic4 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticideIPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCB DK between columns for positive resutts 

Non-linear calibrations, tuning r < 0.995 (correlatiin coefficient) 

EMPC result 

- 

/..-. 

,- 

Signal to noise response drop 
% Solid content is less than 30% 
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CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 

(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWIOD-GW-04 DRMO-GMWlOS-GW-04 
04/20/99 042Ol99 
990338-04 990330-05 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UGlL 

RESULT QUAL CODE RESULT QUAL CODI 

LOW CONCENTRATION VOLATILES 
iJ 1 ,l .l-TRICHLOROETHANE 1 1 U 

1 ,I ,2,2-TETRACHLOROETHANE 1 u 1 U 
1 .1.2-TRICHLOROETHANE 1 U I U 
1 ,l-DICHLOROETHANE 1 U 0.0 J P 
1 .I-DICHLOROETHENE 1 U 1 U 
1 .Z.QTRICHLOROBENZENE 1 !J 1 U 
1.2-DIBROM03CHLOROPROPANE 1 UJ c 1 UJ C 
1,2-DIBROMOETHANE 1 U 1 U 
1.2~DLCHLOROBENZENE 1 U 1 U 
1.2-DICHLOROETHANE 1 U 1 U 
1.2.DICHLOROPROPANE 1 U 1 U 

1 u 1,3-DICHLOROBENZENE 1 U 
1 ,QDICHLOROBENZENE 1 U 1 U 
2-BUTANONE 5 UR c 5 UR C 
P-HEXANONE 5 UR c 5 UR c 
4-METHYL-2-PENTANONE 5 U 5 U 
ACETONE 5 UR c 5 UR C 
BENZENE 1 U 1 U 
BROMOCHLOROMETHANE 1 U 1 u 
BROMODICHLOROMETHANE 1 U 1 U 
BROMOFORM 1 U 1 U 

BROMOMETHANE 1 U I U 
CARBON DISULFIDE 1 U 1 U 
CARBON TETRACHLORIDE 1 u I U 
CHLOROBENZENE 1 U 1 U 
CHLOROETHANE 1 U 1 U 

CHLOROFORM I U. 1 U 
CHLOROMETHANE 1 U 1 U 
CIS-1 .2-DICHLOROETHENE 14 1 
C&l .3-DICHLOROPROPENE 1 U 1 U 
DlBRDMOCHLOROMETHANE 1 U 1 U 
ETHYLBENZENE 1 U 1 U 

METHYLENE CHLORIDE 
2 UJ c 2 UJ C 

e-.-m.*- 1 U 1 U 

I 

Page 1 

DRMO4iMWll D-GW-94 DRMO-6MWll S-GW-04 
04122199 o4l22l99 
999338-I 1 990330-l 0 
NORMAL NORMAL 
0.0 % 0.0 % 

UGlL UGIL 

LESULT QUAL CODE RESULT QUAL CODE 

I UJ ‘C 1 U 

I U 1 U 

I U 1 U 

I U 0.7 J P 

I U 1 U 

I U 1 U 

I UJ c 1 UJ c 

I U 1 UJ C 

I U 1 U 

I U 1 U 

I U 1 U 

I U 1 U 

I U I 11 U ! 
5 UR I c 15 UR I C 

5 UR c 15 UR C 
II I IS UJ I C J I I- -_ 

5 UR c 15 UR C 

” I I’ I -- 

1 U I1 UJ C 

1 U 1 U 
I 

1 U 1 U 
. II 1 U I I 
1 ; 1 U 
1 U 1 U 

I’ U 1 U 

5 1 

I U 1 U 

I U 1 UJ C 
,I 1 II I ” I I’ I 

2 U A 12 U A 
I . I 

I U II u I 



CT0267 - NSB NEW LONDON 

DRMO-6MWlOS-GW-04 
04/20/99 
990338-05 
NORMAL 
0.0 % 
UGlL 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
PC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWlOD-GW-04 
04/20/99 
99033844 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODf 
LOW CONCENTRATION VOLATILES 
TETRACHLOROETHENE I u ,’ 

TOLUENE 1 U 

TRANS-1,2-DICHLOROETHENE 1 U 

TRANS-1,3-DICHLOROPROPENE 1 U 

TRICHLOROETHENE 6 

VINYL CHLORIDE 1 U 

XYLENES. TOTAL 1 U 

ESULT QUAL CODE 

DRMO-6MWll D-GW-04 . 
04ml99 
990338-l 1 
NORMAL 
0.0 % 
UGlL 

!ESULT QUAL CODE 

Page 2 

DRMO-6MWll S-GW-04 
04l22l99 
990338-10 
NORMAL 
0.0 96 
UGlL 

lESULT QUAL CODE 

! 1 t 1 I I 



CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-6MWl S-GW-04 
04l23l99 
990338-l 2 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODI 

LOW CONCENTRATION VOIATILES 

l.l.l-TRICHLOROETHANE 1 U.J C 
1 .1.2.2-TETRACHLOROETHANE 1 U 
l,l,Z-TRICHLOROETHANE 1 U 
1 .I -DICHLOROETHANE 1 U 
l.l-DICHLOROETHENE 1 IJ. 
1,2+TRICHLOROBENZENE 1 U 

1,2-DIBROMO-3XHLOROPROPANE 1 UJ C 

1.2-DIBROMOETHANE 1 u 
1.PDICHLOROBENZENE 1 U 
1 .ZDICHLOROETHANE 1 U 
1.2-DICHLOROPROPANE 1 U 
1,3-DICHLOROBEtlZENE 1 U 
1 ,QDICHLOROBENZENE 1 U 

2-BUTANONE 5 UR C 

2-HEXANONE 5 UR C 
QMiTHYL-2-PENTANONE 5 U 

ACETONE 5 UR C 
BENZENE 1 U 
BROMOCHLOROMETHANE 1 U 
BROMODICHLOROMETHANE 1 U 
BROMOFORM 1 U 
BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 U 
CHLOROBENZENE 1 U 
CHLOROETHANE 1 U 
CHLOROFORM 1 U 
CHLOROMETHANE 1 U 
CIS-1.2-DICHLOROETHENE 1 U 
CIS-1.3-DICHLOROPROPENE 1 U 
DIBROMOCHLOROMETHANE 1 U 
ETHYLBENZENE 1 U 

METHYLENE CHLORIDE 2 U A 
_-.--..w I U 

DRMO-6MW2D-GW-04 
04ml99 
99033847 
NORMAL 
0.0 % 
UGIL 

!ESULT QUAL CODE 

a+ 
+p 

I UJ C 

I U 

UJ C 

U 

U 
U 
U 
u 

U 
U 

U 

DRMO-BMWZS-GW-04 
04i21199 
990338-06 
NORMAL 
0.0 % 
UGIL 

LESULT QUAL CODE 

u I 

I U 

I U 
5 UR C 
5 UR C 
5 UJ C 
5 UR C 

1 U 
1 UJ C 

1 u , 
UJ C 

Page 3 

DRMO-GMW6D-GW-04 
04ll9199 
990338-03 
NORMAL 
0.0 % 
UGlL 

tESULT QUAL CODE 



CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPhATlON 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWlS-GW-04 DRMO-6MW2D-GW-04 
04J23199 04/21 I99 
999338-l 2 99033867 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGlL 

RESULT QUAL CODf 
LOW CONCENTRATION VOLATILES 
TETRACHLOROETHENE 1 U I 
TOLUENE 

TRANS-1.2-DICHLOROETHENE 1 U 

TRANS-1.3-hCHLOROPROPENE 1 U 

TRICHLOROETHENE 1 U 

VINYL CHLORIDE 1 U 
XYLENES, TOTAL- 1 U 

ESULT QUAL CODE 

U 
U 

U 

SE U 
U 
U 

U 

DRMO-BMW2S-GW-04 
04l21i99 
99033846 
NORMAL 
0.0 % 
m/L 

!ESULT QUAL CODE 

U I 

U 
U 

U s U 
U 
U 

Page 4 

DRMO-GMWGD-GW-04 
04l19/99 
990338-03 
NORMAL 
0.0 % 
UGlL 

LESULT QUAL CODE 
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CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: DRMO-6MW6S-GW-04 
SAMPLE DATE: 04l19/99 
LABORATORY ID: 990338-02 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGIL 
FIELD DUPLICATE OF: 

RESULT QUAL Cl 
LOW CONCENTRATION VOLATILES 
l,l.l-TRICHLOROETHANE 1 U 
1.1,2.2-TETRACHLOROETHANE 1 U 
1 ,1,2-TRICHLOROETHANE 1 U 
1 ,l-DICHLOROETHANE 1 U 
1 .l -DICHLOROETHENE 1 U 
1,2+TRICHLOROBENZENE 1 U 
1.2-DIBROMO-3XHLOROPROPANE 1 UJ 
1,2-DIBROMOETHANE 1 ‘,U 
1.2-DICHLOROBENZENE 1 U 

.1,2-DICHLOROETHANE 1 U 
1.SDICHLOROPROPANE 1 U 
1 $DICHLOROBENZENE 1 U 
1 .QDICHLOROBENZENE 1 U 
2-BUTANONE 5 UR 
ZHEXANONE 5 UR 
QMETHYL-2-PENTANONE 5 U 
ACETONE 5 UR 
BENZENE 1 U 
BROMOCHLOROMETHANE 1 U 
BROMODICHLOROMETHANE 1 U 
BROMOFORM 1 U 
BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 U 
CHLOROBENZENE 1 U 
CHLOROETHANE 1 U 
CHLOROFORM 1 U 
CHLOROMETHANE 1 U 

Cl.51 .BDICHLOROETHENE 1 U 
Cls-1.3-DICHLOROPROPENE 1 U 
DIBROMOCHLOROMETHANE 1 U 

ETHYLBENZENE 1 u 

METHYLENE CHLORIDE 2 UJ 
“-r\,l-.l-.lC 1 U 

9DE R LESULT QUAL CODE 

UJ I c 

=Y=- 

I U I 

DRMO-GMWSS-GW-04 
04/23/99 
999338-l 3 
NORMAL 
0.0 % 
UG/L 

GWFD-042199 
04l21 I99 
990338-08 
NORMAL 
0.0 % 
UGIL 
DRMO-6MW2S-GW-04 

lESULT QUAL CODE 

Page 

GWTB-041999 
04ll9l99 
990338-01 
NORMAL 
0.0 % 
UGtL 

LESULT QUAL CODE 



CT0267 - NSB NEW LONDON 

WATER DATA 
CE!MIC CORPORATION 
SDG: 990338 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWSS-GW-04 
04t19/99 04ml99 
990338-02 990338-t 3 
NORMAL NORMAL 
0.0 96 0.0% 
UGlL UGlL 

RESULT QUAL CODE RESULT QUAL CODE 

LOW CONCENTRATION VOLATILES 
TETRACHLOROETHENE 1 U 1 U 

TOLUENE 1 U 1 U 

TRANS-1.2-DICHLOROETHENE 1 U 1 U 

TRANS-1.3-DICHLOROPROPENE 1 U 1 U 

TRICHLOROETHENE 1 U 1 U 

VINYL CHLORIDE 1 U 1 U 

XYLENES, TOTAL 1 U 1 U 

I 
I I I i I 1 I 

GWFD-042199 
04l21199 
990338-08 
NORMAL 
0.0 % 
UGlL 
DRMO-BMWZS-GW-04 

LESULT QUAL CODE 

U 
U 
U 

3 U 

U 
U 
U 

GWTB-041999 
04/l 9199 
990338-01 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE 

1 U I 
1 U 

Ed==- 
*- 

1 i 



CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABdRATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

GWTB-0422QQ 
04l22lQQ 
QQo33s-OQ 
NORMAL 
0.0% 
UGlL 

LOW CONCENTRATION VOLATILES 
1 .I .l-TRICHLOROETHANE 
1 .I .2.2-TETRACHLOROETHANE 
1.l.ZTRICHLOROETHANE 
l.l-DICHLOROETHANE 
l,l-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1.2-DIBROMO-3XHLOROPROPANE 
1 .ZDIBROMOETHANE 
1,2-DICHLOROBENZENE 
1 ,ZDICHLOROETHANE 
1 .ZDICHLOROPROPANE 

1,3-DICHLOROBENZENE 
1 ,QDICHLOROBENZENE 

ZBUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 

BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 

BROMOFORM 
BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 
CHLOROBENZENE 

CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-1.2-DICHLOROETHENE 
CIS-1.3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 
ETHYLBENZENE 

METHYLENE CHLORIDE 
--n-w.*L 

RESULT QUAL CODE 

1 U 
1 ‘-u 
1 U 
1 U 
1 U 
1 u 

1. UJ C 
1 UJ C 
1 U 
1 U 
1 U 

1 U 
1 U 

5 UR C 
5 UR C 
5 UJ C 

0.6 J CP 

1 U 

1 UJ C 

1 u . 
1 UJ C 

1 U 
1 U 

1 U 

1 U 

1 v 
1 U 
1 U 
1 U 
1 U 

1 UJ C 
1 U 

1 J CP 

1 U 

II 

100.0 % 

ESULT &AL CODE ESULT QUAL CODE RESULT QUAL CODE 

I 

==E 
I 
7 

I 

Page 7 

II 

100.0 % 



CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: GWTB4422QQ 
SAMPLE DATE: 
LABORATORY ID: 

04l22lQQ 
QQo335OQ 

QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 
UNITS: UG/L 
FIELD DUPLICATE OF: . 

RESULT QUAL CODI 

LOW CONCENTRATION VOLATILES 
TETRACHLOROETHENE 1 U 

TOLUENE 1 v 
TRANS-1,BDICHLOROETHENE 1 U 

TRANS-1,BDICHLOROPROPENE 1 U 

TRICHLOROETHENE 1 U 

VINYL CHLORIDE 1 U 

XYLENES. TOTAL 1 U 

I i ! 

II 

100.0 % 

!ESULT QUAL CODE 

II 

100.0 % 

!ESULT QUAL CODE 

Page 8 

II 

100.0 % 

tESULT QUAL CODE 
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CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SEMNOLATILES 
1 ,PDICHLOROBENZENE 

1,3-DICHLOROBENZENE 
l.+DICHLOROBENZENE 
2.2’-OXYBISII-CHLOROPROPANE) 
2.4.5TRICHLOROPHENOL 

2,4&TRICHLOROPHENOL 
2,4DICHLOROPHENOL 
2.4DIMETHYLPHENOL 
2,QDINITROPHENOL 

Z,+DINITROTOLUENE 

2,BDINITROTOLUENE 
ZCHLORONAPHTHALENE 
BCHLOROPHENOL 

2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
3&QMETHYLPHENOL 
3.3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4.6-DINITRO-2-METHYLPHENOL 

QBROMOPHENYL PHENYL ETHER 
4-CHLOR0-3-METHYLPHENOL 

QCHLOROANILINE 
QCHLOROPHENYL PHENYL ETHER 

QNITROANILINE 

4-NITROPHENOL 

BENZOIC ACID 
BlS(2-CHLOROETHOXYIMETHANE 

BIS(2.CHLOROETHYLIETHER 
BIS(2-ETHYLHEXYUPHTHALATE 

BUTYLBENZYL PHTHALATE 
DI-N-BUTYL PHTHALATE 

III-N-OCTYL PHTHALATE 
-.-..a ..,I -I Prl I., A-PC 

DRMO-GMWIOD-GW-04 DRMO-GMWIOS-GW-04 
04l2OlQQ 04l2OlQQ 
9w33Eo4 99033~05 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UGIL 

RESULT QUAL CODE RESULT QUAL CODI 

5 U 5 U 
5 U 5 U 
5 u 5 U 
5 U 5 U 
10 U 10 U 
5. U 5 U 
5 U 5 U 
5 U 5 U 
10 UJ c 10 UJ C 
5 U 5 U 

5 Y 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
10 U 10 U 
5 U 5 U 
10 U 10 U 
5 U 5 U 
10 U 10 U 
10 U 10 U 
5 U 5 U 

u 5 5 U 
5 U 5 U 
5 U 5 U 
10 U 10 U 
10 U 10 U 

10 UJ c 10 UJ C 
5 U 5 U 
5 U 5 U 
2 J P 2 J P 
5 U 5 U 
5 U 5 U 

5’ u 5 U 

5 U 5 U 

DRMO-6MWll D-GW-04 DRMO-GMWII S-GW-04 
04mlQQ 04l22lQQ 
99033811 QQO336-10 
NORMAL NORMAL 
0.0 % 0.0 % 

UG/L UGlL 

PESULT PUAL CODt 

5 U 

5 u 

5 U 

5 U 

5 U 

5 U 

Page 1 

?EsULT QUAL CODE 

5 U 

5 U 



CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-6MWlOD-GW-04 
04/20/w 
990338-04 
NORMAL 
0.0 % 
UGIL 

SEMIVOLATILES 
DIMETHYL PHTHALATE 

HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 
NITROBENZENE 
PENTACHLOROPHENOL 

RESULT QUAL CODI 

5 U 

5 U 

5 U 

5 UJ C 

5 u 

5 U 

5 U 

5 U 

5 U 

10 U 

PHENOL 5 U I 

DRMObMWlOS-GW-04 
04l2OlQQ 
990338-05 
NORMAL 
0.0 % 
UGlL 

!ESULT QUAL CODE 

i U 
, U 
1 U 

, UJ C 

, U 
1 U 
1 U 
i U 
1 U 
0 U 
1 U 

DRMO-6MWl 1 D-GW-04 
04mlQQ 
990336-l 1 
NORMAL 
0.0 % 
UGlL 

lESULT QUAL CODE 

i UJ \ C i U 
i U 

i =E U 

i U 

i U 

Page 2 

DRMO-GMWl 1 S-GW-04 
04mlQQ 
QQow-10 
NORMAL 
0.0 % 
UGlL 

ZESULT QUAL CODE 

5 UJ I c~ 

IO U 1 
i U 

i ! 



CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

DRMO-BMW1 S-GW-04 
04l23lQQ 
990336-l 2 
NORMAL 
0.0% 
UG/L 

SEMWOLATILES 
1 .BDICHLOROBENZENE 
1.3-DICHLOROBENZENE 
1 ,QDICHLOROBENZENE 
2,2-OXYBIS(l-CHLOROPiOPANO 

2,4,5-TRICHLOROPHENOL 
2.4.6TRICHLOROPHENOL 

2.4-DICHLOROPHENOL 
P.+DIMETHYLPHENOL 

P,+DINITROPHENOL 
2.4DINITROTOLUENE 

2,SDINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 
2-METHYLPHENOL 

ZNITROANILINE 

BNITROPHENOL 
3&QMETHYLPHENOL 
3,3’-DlCHLC)~OBENZlDlNE 

3-NITROANILINE 

4.6DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYi. ETHER 
4-CHLORO3-METHYLPHENOL 

QCHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 
QNITROANILINE 

4NITROPHENOL 

BENZOIC ACID 
BIS(2-CHLOROETHOXYIMETHANE 
BIS(2-CHLOROETHYLIETHER 

BIS(2-ETHYLHEXYLIPHTHALATE 

BUTYLBENZYL PHTHALATE 
DI-N-BUNL PHTHALATE 

II-N-OCTYL PHTHALATE 
- . . -. .-a . . . . ..r .--. . . 

RESULT QUAL CODI 

5 U 
5 U 
5 U 
5 U 

10 u 
5 U 

5 u 
5 U 

10 UJ C 
5 U 
5 U 

5 u 
5’ U’ 
5 U 
10 U 
5 U 
10 U 
5 U 
10 U 
10 U 

5 U 

5 U 
5 U 

5 U 
10 U 

10 u 

10 UJ c 
5 U 
5 U 

7 

5 U 

5 U 

5 U 
5 U 

DRMO-6MW2D-GW-04 
04l21 IQ9 
990336-07 
NORMAL 
0.0 % 
UGIL 

!ESULT QUAL CODE [ESULT QUAL CODf 

IO UJ C 

5. U 

IO U 

=E 5 U 

IO U 
i U 

IO U ! 

b+-j-- 
i L..l-- 

DRMO-GMWZS-GW-04 
04i21199 
990336~06 
NORMAL 
0.0 % 
UGIL 

i u * 
j U 

i u 
5 . U 

IO U 
5 U 
5 U 
5 U 

IO UJ c 

5 U 
5 U 
5 U 
5 U 
5 U 

IO u 
5 u 
10 U 
5 U 

10 u 
10 U 
5 U 

5 U 
5 U 

5 U 

10 U 

10 U 
10 UJ C 
5 U 
5 U 
1 J . F 

5 U 
5 U 

5 U 
5 U 

Page 3 

DRMO-6MWGD-GW-04 
040 QIQQ 
QQo336-03 
NORMAL 
0.0% 
UG/L 

2ESULT QUAL CODE 

5 U 
5 U 

5 U 

IO U 
i u 

5 U 
5 U I x 

5 U 

5 U 

10 U 

5 U 

s 10 U 

5 U 

10 U 

10 U -- 
5 U 

5 U 

5 U 

5 U 

10 U 

10 U 

10 UJ C 

5 U 

5 U 

3 J P 

5 U 

5 U 

5 U 

5 U 



CT0267 - NSB NEW LONDON 
WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-BMW1 S-GW-04 DRMO-6MWZD-GW-04 
04/23/99 04l21199 
990338-12 990336-07 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UGIL 

RESULT QUAL CODE RESULT QUAL CODE 
SEMNOLATILES 
DIMETHYL PHTHALATE 5 U 5 U 

HEXACHLOROBENZENE 5 U 5 U 
HEXACHLOROBUTADIENE 5 U 5 U 

HEXACHLOROCYCLOPENTADIENE 5 UJ c 5 UJ C 
HEXACHLOROETHANE 5 U 5 U 

ISOPHORONE 5 IJ 5 U 

N-NITROSO-DI-N-PROPYLAMINE 5 U 5 U 

N-NITROSODIPHENYIAMINE 5 U 5 U 

NITROBENZENE 5 U 5 U 

PENTACHLOROPHENOL 10 IJ 10 U 

PHENOL 5 U s U. 

1 , I i i \ I 

DRMO-6MW2S-GW-04 
04i21 I99 
990336-06 
NORMAL 
0.0 % 
UGIL 

!ESULT QUAL CODE 

1 U I 
1 U 
1 U I 

U 
U =I= U 

0 U 
U 

Page 

DRMO-6MW6D-GW-Od 
04/l 9199 
99033503 
NORMAL 
0.0 % 
UG/L 

4 

lESULT QUAL CODE 

i U I 



1 I I 

CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-lYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWGS-GW-04 
04Jl9199 
990336-02 
NORMAL 
0.0 % 
UGlL 

1 .ZDICHLOROBENZENE 
SEMIVOLATILES 

1.9DICHLOROBENZENE 
1 .QDICHLOROBENZENE 

2.2’-OXYBIS&CHLOROPROPANE) 
2.4.5.TRICHLOROPHENOL 

2.4.6-TRICHLOROPHENOL 
2,QDICHLOROPHENOL 

Z&DIMETHYLPHENOL 

2&DINITROPHENOL 
2,4-DINITROTOLUENE 

2.6-DINITROTOLUENE 

ZCHLORONAPHTHALENE 

2-CHLOROPHENOL 
2.METHYLPHENOL 

2-NITROANILINE 
%NITROPHENOL 
XbMETHYLPHENOL 
3.3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4.6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 
QCHLOR03METHYLPHENOL 
4-CHLOROANILINE 

QCHLOROPHENYL PHENYL ETHER 
QNITROANILINE 
QNITROPHENOL 

BENZOIC ACID 
BIS(2-CHLOROETHOXYIMETHANE 
BIS(2-CHLOROETHYLIETHER 

BIS(2-ETHYLHEXYLjPHTHALATE 

BUTYLBENZYL PHTHALATE 
DI-N-BUlYL PHTHALATE 

DI-N-OCTYL PHTHALATE 
-*C.-I 1\,1 “IITUA, ATC 

RESULT 

5 

QUAL 

U 

CODI 

5 0. 
5 U 
5 ” u 
1.0 U 
5. u 
5 U 
5‘ I.- 

10 UJ C 

5 U 

5 u 

5 ‘. u 

5 u 
5 U 
10 U 
5 U 
10 U 
5 U 
16 U 

10 U 

5 U 
5 U 
5 y 

5 U 
10 U 
10 U 

10 UJ .C 
5 U 
5 U 
5 U 

5 U 
5 U 

5 U 

5 U 

DRMO-GMWSS-GW-04 
04i23199 
996336-l 3 
NORMAL 
0.0 % 
UGIL 

I I 

LESULT QUAL CO 

i U 

i” 

5 U 

IO U 

IO 

s 

U 

i U 

5 U 

by-j- 
IO UJ 

GWFD-042199 
04l21 I99 
990336.06 
NORMAL 
0.0 % 
UGIL 
DRMO-6MW2S-GW-04 

tESULT QUAL CODE 

5 U 

IO U 

IO U 

-FE 
5 U 

5 U 

5 U 

5 U 

I 1 I I 

Page 5 

II 

100.0 % 

LESULT QUAL CODE 

;:. I;, 
^I. 

I 



CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
96 SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWGS-GW-04 DRM06MWSS-GWW 
040 9199 04/23/99 
990336-02 990336-13 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UG/L 

RESULT QUAL CODI 
SEMNOLATILES 
DIMETHYL PHTHAlATE 5 ‘u 

HEXACHLOROBENZENE 5 U 
HEXACHLOROBUTADIENE 5 v 
HEXACHLOROCYCLOPENTADIENE 5 UJ C 
HEXACHLOROETHANE 5 U 
ISOPHORONE 5 U 
N-NITROSO-DI-N-PROPYLAMINE 5 U 
N-NITROSODIPHENYLAMINE 5 U 
NITROBENZENE 5 U 
PENTACHLOROPHENOL 10 U 

I 1 f 

!ESULT QUAL CODE 

, U I 

I t 

GWFD-042199 
,04l21/99 
990336136 
NORMAL 
0.0 % 
UGIL 
DRMO-6MW2S-GW-04 

lESULT QUAL CODE 

i UJ C 
i U 
i U 
i U 

i U I 

Page 6 

!ESULT QUAL CODE 
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CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

DRMObMWlOD-GW-94 
04l20199 
99033644 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODI 

PESTlClDESlPCBs 
4.4’.DOD 0.020 U 
4.4-DDE 0.020 U 
4.kDDT 0.020 U 
ALDRIN 0.010 U 
ALPHA-BHC 0.010 U 

ALPHA-CHLORDANE 0.010 u 
AROCLOR-1016 0.20 u 

AROCLOR-1221 0.40 u 

AROCLOR-1232 0.20 U’ 
AROCLOR-1242 0.20 U 
AROCLOR-1246 0.20 U 
AROCLOR-1264 0.20 U 
AROCLOR-1260 0.20 U 
BETA-BHC 0.010 U 
DELTA-BHC 0.010 U 
DIELDRIN 0.020 U 

ENDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 

ENDOSULFAN SULFATE 0.020 U 
ENDRIN 0.020 U 

ENDRIN ALDEHYDE 0.020 U 

ENDRIN KETONE 0.020 U 

GAMMA-BHC ILINDANE) 0.010 U 
GAMMA-CHLORDANE 0.010 U 
HEPTACHLOR 0.010 U 

HEPTACHLOR EPOXIDE 0.010 U 
HEXACHLOROBIPHENYL 0.020 U 
METHOXYCHLOR 0.10 U 
TOXAPHENE 1.0 U 

DRMO-GMWlOS-GW-04 DRMO-6MWl 1 D-GW-04 

042Ol99 04l22l99 

99033645 990336-l 1 

NORMAL NORMAL 
0.0 % 0.0% 

UGlL m/L 

1 

I 

LESULT QUAL CODE IRESULT QUAL CODI 
I 

1.020 U I 0.020 U 

1.020 U 0.020 U 

I n7n U 0.020 U 
1.010 U 0.010 U 

).OlO U 0,010 U 
1.010 U 0.010 U 
1.20 U 0.20 U 

0.010 U 0.010 U 
0.020 U 0.020 U 
0.10 U 0.10 U 

‘1.0 U I Il.0 U 

I f f 

Page 1 

DRMO-6MWl 1 S-GW-04 
04Lzz99 
990336.10 
NORMAL 
O.O,% 
UGIL 

RESULT QUAL CODE 

t 

.i 



CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-NPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWI S-GW-04 
04/23/99 
990336.12 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL COD1 
PESTICIDES/PCBs 
4.4’.DDD 0.020 u 

4&DDE o.oq U 

4.4’.DOT 0.020 U 

ALDRIN 0.010 U 

ALPHA-BHC 0.010 U’ 

ALPHA-CHLORDANE 0.010 u 

AROCLOR-1016 0.20 u 

AROCLOR-1221 O.$O u 
AROCLOR-1232 0.20 u 

AROCLOR-1242 0.20 U 

AROCLOR-1246 0.20 U 

AROCLOR-1264 0.20 U 

AROCLOR-1260 0.20 U 

BETA-BHC 0.010 U 

DELTA-BHC 0.010 U 

DIELDRIN 0.020 U 

ENDOSULFAN I 0.010 U 

ENDOSULFAN II 0.020 U 

ENDOSULFAN SULFATE 0.020 U 

ENDRIN 0.020 U 

ENDRIN ALDEHYDE 0.020 U 

ENDRIN KETONE 0.020 U 

GAMMA-BHC ILINDANE) 0.010 U 

GAMMA-CHLORDANE 0.010 U 

HEPTACHLOR 0.010 U 

HEPTACHLOR EPOXIDE 0.010 U 

HEXACHLOROBIPHENYL 0.020 u * 

METHOXYCHLOR 0.10 U 

TOXAPHENE 1.0 U 

DRMO-6MW2D-GW-04 
04i21199 
990336-07 
NORMAL 
0.0 % 
UG/L 

tESULT QUAL CODE lESULT QUAL CODE 

Ml ) u I 
I.01 0 U 
I.010 U 

I.020 U 

LO10 U 
I.020 U 

I.020 U I 

I.020 U I 

I.020 U I 
I.020 U 
I.01 0 U 
1.010 U 
I.01 0 U 

DRMO-GMW2SGW-04 
04l21199 
990336-06 
NORMAL 
0.0 96 
UGlL 

I 

Page 2 

DRMO-6MW60-GW-04 
04/l 9199 
990336.03 
NORMAL 
0.0 % 
UGIL 

lESULT QUAL CODE 



CT0267 - NSB NEW LONDON * 
WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

DRMO-GMWSS-GW-04 

I 

04123199 
996336-l 3 
NORMAL 
_ - -. 

SAMPLE NUMBER: DRMO-GMWBS-GW-94 DRMO-GMWSS-GW-04 

SAMPLE DATE: 04l19199 04123199 
LABORATORY ID: 690336.02 996336-l 3 

QC-TYPE: NORMAL NORMAL 
% SOLIDS: 0.0 % 0.0 % 

UNITS: UGlL UGIL 

FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODI 

PESTlClDESlPCBs 
4.4’-DDD 0.020‘ U 0.020 U 
4&DDE 0.020 u 0.020 U 
4.S-DDT 0.020 U 0.020 U 
ALDRIN 0.01-O IJ ., 0.010 U 

0,010 ALPHA-BHC O.OlQ’ U. u ALPHA-CHLORDANE 0.010 U 0.010 u 

AROCLOR-1016 0.2J u. 0.20 U 
AROCLOR-1221 0.40 u. 0.40 U 
AROCLOR-1232 0.20 ‘U’ 0.20 U 
AROCLOR-1242 0.20 U 0.20 u 
AROCLOR-1246 0.20 U 0.20 U 
AROCLOR-1264 0.20 U 0.20 U 
AROCLOR-1260 0.20 U 0.20 U 
BETA-BHC 0.010 U 0.010 U 

DELTA-BHC 0.010 U O.QlO U . 
DIELDRIN 0.020 U 0.020 U 
ENDOSULFAN I 0.010 U 0.010 U 
ENDOSULFAN II 0.020 U 0.020 U 

ENDOSULFAN SULFATE 0.020 U 0.020 U 

0.020 U 0.020 fl-- 
U 

ENDRIN ALDEHYDE 0.020 U 0.020 U 

ENDRIN KETONE 0.020 U (1.020 u 
GAMMA-BHC ILINDANE) 0.010 u 0.010 U 

GAMMA-CHLORDANE 0.010 U 0.010 U 

HEPTACHLOR 0.010 U 0.010 U 
HEPTACHLOR EPOXIDE 0.010 U 0.010 U 
HEXACHLOROBIPHENYL 0.020 U 0.020 U 
METHOXYCHLOR 0.10 U 0.10 U 

TOXAPHENE 1.0 U 1.0 U 

GWFD-042199 
04l21 I99 
660336-06 
NORMAL 
0.0 % 
UGlL 
DRMO-GMWSS-GW-O4 

!ESULT QUAL CODE ill 

Page 3 

II 

100.0 % 

RESULT QUAL CODE 



CT0267 - NSB NEW LONDON 

WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

DRMO-BMWIOD-GW-04 
04/20/99 
990336-04 
NORMAL 
0.0% 
UG/L 

POLYNUCLEAR AROMATIC HYDROCARBONS 
BMETHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 

BENZOIAjANTHRACENE 
BENZOlAlPYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G.H.I\PERYLENE 

BENZOfK1FLUORANTHENE 
CHRYSENE 

DIBENZOlA.HlANTHRACENE 
DIBENZOFURAN 
FLUORANTHENE 
FLUORENE 

INDENOH .2,3-CDIPYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

RESULT QUAL CODI 

0.5 U 
0.5 U 
1 U 

0.05 U 

0.05 UJ C 

0.05 U 
0.10 U 

0.10. U 

0.05 U 

0.05 U 

0.025 U 
0.05 U 
0.047 J CP 
0.1 U 

0.05 UJ C 
0.6 U 

0.039 J P 

0.05 U 

I I 

DRMO-6MWlOSGW-04 
04/20/99 
990336-0s 
NORMAL 
0.0 % 
UGIL 

ZESULT QUAL CODE 

0.5 U 
3.5 U 
I U 

3.05 ‘U I 

DRMO-GMWI 1 D-GW-04 
04lzl99 
990336-I 1 
NORMAL 
0.0 016 
UGIL 

LESULT QUAL CODE 

Lo6 U 

KEl U 
u 

I.05 u I 

i 
I 

Page 1 

DRMO-6MWl lS-GW-04 
04lm99 
99033810 
NORMAL 
0.0 % 
UGlL 

!ESULT QUAL CODE 

5 U I 

.025 U r-- 

.05 U 

.ll J C 
,070 J I P 

.a5 UJ I G 

1 I 



CT0267 - NSB NEW LONDON 
WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWIS-GW-04 
04l23l99 
99033812. 
NORMAL 
0.0% 
UGIL 

DRMO-6MW2D-GW-04 
04/21/99 
990336-07 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODEIRESULT QUAL CODE 

POLYNUCLEAR AROMATIC HYDROCARBONS I 
2-METHYLNAPHTHALENE 0.5 U 0.5 U 
ACENAPHTHENE 0.5 U 0.5 U 
ACENAPHTHYLENE 1 u 1 U 
ANTHRACENE 0.05 U 0.05 U 
BENZO(A)ANTHRACENE 0.05 UJ c 0.05 UJ C 
BENZO(A)PYRENE 0.05 U 0.05 U 
BENZO(B1FLUORANTHENE 0.10 U 0.10 U 
BENZO(G,H.I)PERYLENE 0.10 u 0.10 U 
BENZOKIFLUORANTHENE 0.05 U 0.05 U 
CHRYSENE 0.05 u 0.06 U 
DIBENZO(A.H)ANTHRACENE 0.025 U 0.025 U 
DIBENZOFURAN 0.05 U 0.05 U 
FLUORANTHENE 0.1 UJ c 0.1 UJ C 
FLUORENE 0.1 U 0.1 U 
INDENO(I.2.3CDIPYRENE 0.05 UJ c 0.05 UJ C 
NAPHTHALENE 0.5 U 0.5 U 
PHENANTHRENE 0.05 U.. 0.05 U 
PYRENE 0.05 U 0.05 U 

DRMO-6MW2S-GW-04 DRMO-GMVVGD-GW-04 
04/21/99 04J19l99 
99033ao6 990336-03 
NORMAL NORMAL 
0.0 % 0.0 % 

UGIL UGlL 

Page 2 

LESULT QUAL CODE RESULT QUAL CODE 

0.5 U 
~0.5 U 
,I U 

r.“, ” Inns “.W” II I 
I 

).11 J 1 CG 10.05 UJ C 

05 u ---l---y 

I 

. . . . 
M5 
1.066 

U 0.05 U 

J CP 0.1 UJ C 

I.1 U 0.1 u 

I.05 UJ c 0.05 UJ C 
\I= II nF II 

,.IL ” I w “.“” 

U ‘112 J I G lo.05 



CT0267 - NSB NEW LONDON : : 
WATER DATA 
CEIMIC CORPORATION 
SDG: 990338 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
Cc-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

DRMO-6MW6S.GW-04 
,04/19/99 
99033ao2 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODE 
POLYNUCLEAR AROMATIC HYDROCARBONS 
2-METHYLNAPHTHALENE 0.5 U 

ACENAPHTHENE 0.5 U 
ACtiNAPHTHYLENE 1 u 

ANTHRACENE 0.05 U 

BENZO(A1ANTHRACENE 0.05 UJ C 

BENZO(A)PYRENE 0.05 U 

BENZOIBYLUORANTHENE 0.10 U 

BENZOtG.H,IIPERYLENE 0.10 U 

BENZO(K)FLUORANTHENE 0.05 U 

CHRYSENE 0.05 U 

DIBENZOIA.H)ANTHRACENE 0.025 u 

DIBENZOFURAN 0.05 U 

FLUORANTHENE 0.1 UJ C 

FLUORENE 0.1 U 

lNDENOll,2,3-CD)PYRENE 0.05 UJ C 

NAPHTHALENE 0.5 U 

PHENANTHRENE 0.05 U 

PYRENE 0.05 U 

DRMO-GMWSS-GW-04 
04/23/99 
99033813 
NORMAL 
0.0 %- 
UGlL 

.ESULT QUAL CODE 

.5 U I 

.05 UJ C 

.05 U 

.I0 U 

.I0 U 

.05 U 

.05 U 

GWFD-042199 
w21 I99 
990336-06 
NORMAL 
0.0 % 
UGIL 
DRMO-GMWZS-GW-04 

!ESULT QUAL CODE 

I.05 UJ I G 

.a25 UJ~ 1 G 

.06 U I 

Page 3 

II 

100.0 % 

CESULT QUAL CODE 

I 



0 ‘ct 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

M. MENGEL .:-’ DATE: 

TERRI L. SOLOMON COPIES: 

INORGANIC DATA VALlDATlON - METALS 
CT0 267 - NSB NEW LONDON, CONNECTICUT 
SDG - NSBQ299 

22lAqueousl 
DRMO-GMWI OD-GW-94 
DRMO-GMWI OS-GW-94-F 
DRMO-GMWI 1 S-GW-04 
DRMO-GMWIS-GW-94-F 
DRMO-GMW2S-GW-64 
DRMO-GMW6D-GW-W-F 
DRMO-GMWSS-GW-94 
GWFD-6442 199-F 

DRMO-GMWlOD-GW-64-F DRMO-GMWIOS-GW-94 
DRMO-GMWI 1 D-GW-94 DRMO-6MWll D-GW-94-F 
DRMO-GMWI IS-GW-94-F .DRMO-GMWl S-GW-94 
DRMO-GMW2D-GW-04 DRMO-GMW2D-GW-64-F 
DRMO-GMW~SYGW-94-F DRMO-GMWGD-GW-94 
DRMO-GMWGS-GW-64 DRMO-GMW6S-GW-04-F 
DRMO-GMWSS-GW-94-F GWFD-942199 

PlTT-96~9-972 

JULY I?, 1999 

DV FILE 

Overview 

The sample set for CT0 267, NSB New London, SDG NSBQ299, consists of twenty-two (22) aqueous environmental ‘. 
samples. Two (2) field duplicate pairs (DRMO-GMW2S-GW-04 /.GWFD-942199 and DRMO-GMWX-GW-94-F I GWFD- 
042199-F) were included within this SDG. 

All samples, with the exception of those designated -F, were analyzed for total Target Analyte List (TAL) metals. Samples 
designated -F were analyzed for dissolved TAL metals. The samples were collected by Tetra Tech NUS on April 19, 20, 
21, 22, and 23, 1999 and analyzed by Katahdin Analytical Services under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria. The TAL. metals analyses were conducted using “USEPA 
Contract Laboratory Program Statement of Work for lnorganics Analysis”, document ILM04.0. All analyses, with the 
exception of mercury, were conducted using Inductively Coupled Plasma (ICP) methodologies. Mercury analyses were 
conducted using Cold Vapor Atomic Absorption (CVAA). These data were evaluated based on the following parameters: 

t 
l Data Completeness 

l 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 
l Interference Check Sample Analyses 
l Matrix Spike Results 

* 
l Laboratory Duplicate Results 

* 
l Field Duplicate Results 

* 
l Serial Dilution Analyses 

* 
l Detection Limits 

t 
l Sample Quantitation 

l - All quality control criteria were met for this parameter. 
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Calibration Verifications 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for lead affecting all samples was > 120% quality _ 
control limit. Positive results c 3X CRDL reported for the aforementioned analyte were qualified as estimated, “J”. 

Laboratorv Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analvte 
aluminum(*) 
aluminum 
antimony 
barium(*) 
beryllium 
cadmium 
calcium(‘) 
copper’*) 
iron(‘) 
magnesium(*) 
magnesium 
nickel 
sodium 
thallium 
zinc(‘) 

Maximum 
Concentration 
-75.41 
15.27 ug/L 
3.62 ug/L 
-0.28 ug/L 
0.84 ug/L 
2.28 ug/L 
36.470 ug/L 
-1.28 ug/L 
12.910 ug/L 
-26.81 ug/L 
18.47 ug/L 
I .09 ug/L 
144.530 ug/L 
6.88 ug/L 
7.410 ug/L 

Aaueous Action 
Level 

76.35 ug/L 
18.1 uglL 

3.2 ug/L 
11.4 ug/L 

:. 182.35 ug/L 

64.55 ug/L : 

92.35 ug/L . ‘, 
5.45 ug/L 

, 722.65 ug/L 
._ .34.4 ug/L 

37.05 ug/L 

(1) 

(2) 

Affects samples: All 

Maximum concentration present in an aqueous preparation blank 
I. 

Maximum concentration present in a method blank affecting samples DRMO-GMWIOD-GW-04,. DRMO-GMW2SGW- 
04, DRMO-GMW2D-GW-04, GWFD-042199, DRMO-GMWI I D-GW-04, DRMO-6MWI OD-GW-04-F, DRMOaMv\nS- 
GW-04-F, DRMO-GMW2D-GW-04-F, GWFD-042199-F and DRMO-6MWI I D-GW-04-F only. -. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Dilution factors and sample aliquots were taken into consideration when evaluating for blank contamination. Positive -I 
results less than the action level for aluminum, antimony, beryllium, cadmium, iron, nickel, thallium and zinc have been 
qualified as nondetected, “U”. Action was not taken for the remaining elements as the results were either greater than the 
action level or were nondetects. 

The blank results for aluminum, barium, copper and magnesium were > 2X the negative Instrument Detection Limit (IDL). 
The possibility of false negatives may exist, therefore the positive results and nondetects reported for the aforementioned 
analytes in the affected samples on instrument TJA Trace ICP were qualified as estimated, “J” and “UJ”, respectively. - 



P 
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F-W Matrix Spike Results 

PIlT-068-972 

p3 
The matrix spike (MS) percent recoveries (%Rs) for seleniuni affecting the TAL metals and the dissolved TAL metals were 
c 30% quality control limit. The positive results reported for the aforementioned analyte were qualified as estimated, “J”. 
The nondetected results reported for the aforementioned analyte were qualified as rejected, “WY. 

- 
The MS %R for arsenic affecting the dissolved TAL metals was > 125% quality control limit. The positive results reported 
for the aforementioned analyte were qualified as estimated, “J”. 

The MS %R for thallium affecting the dissolved TAL metals was c 75% quality control limit. The nondetect& results 
reported for the aforementioned analyte were qualified as estimated, ‘UJ”. 

c-, 
Several continuing calibration percent recoveries for arsenic and nickel were > 110% quality control limit However, no 
validation actions were required as no sample results were affected by these noncompliances. 

Several CRDL %Rs for chromium, lead, selenium and thallium were outside the 80-120% quality control limits. However, 
no validation actions were required as no sample results were.affected by these noncompliances. i., _: 

The CRDL %R for thallium was > 120% quality control limit.. However, no validation actions were warranted as all sample 
results were either nondetects or were qualified as blank contamination. 

- 

Several ICP interference. percent recoveries were outside the 80-120% quality control limits. However, no validation 
actions were required as no sample results were affected by these noncompliances. 

Sample results < 2X the tnstrument Detection Limit (IDL) for arsenic, lead, manganese and mercury were qualified as 
estimated, “J”. 

C 
It should be noted that saveral rounding differences were present between the Form Is and the electronic data. 

r” Executive Summary 

Laboratory,Performance: Several CRDL %Rs were outside the 80-120% quality control limits. Several analytes were 
detected in the laboratory method / preparation blanks. 

p1 

Other Factors Affecting Data Quality: The MS %Rs for selenium affecting the TAL metals and the dissolved TAL metals 
were < 30% quality control limit. The MS %R for arsenic affecting the dissolved TAL metals was > 125% quality control 
limit. The MS %R for thallium affecting the dissolved TAL metals was c 75% quality control limit Sample results e 2X the 
IDL for arsenic, lead, manganese and mercury were qualified as estimated. 

,- 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Review, - 
February 1994, ‘EPA Region I Functional Guidelines for Evaluating inorganic Analyses”, February 1989 and the NFESC 
document entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” (NFESC 2/98). 

- 
The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” ,- 

Tetra Tech NUS 
Terri L. Solomon 
Chemist 

Joseph A. Sa&huck 
Quality Assurance Officer 

_’ 

Attachments: 

- 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 

-. 

,--.. 

- 

- 

-. 

-. 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 
Yw 

J 

K 

L 

M 

N 

F--T 0 

P 

Q 
)u R 

S 

T 
PI U 

v 

W 

X 

= Lab Blank Contamination 

= Field Blank Contamination 

= Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

= MSlMSD Noncompliance 

= LCSlLCSD Noncompliance 

= Lab Duplicate Imprecision 

= Field Duplicat Imprecision 

= Holding Time Exceedance 

= ICP Serial Dilution Noncompliance 

= GFAA PDS-GFAA MSA’s rc0.995 

= ICP Interference - include ICSAB % R’s 

= Instrument Calibration Range Exceedance 

= Sample Preservation 
. 

= Internal Standard Noncompliance 

= Poor lnstrument Performance’(i.e.. base-time drifting) 

= Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organic@ 

= Other problems (can encompass a number of issues) 

= Surrogates Recovery Noncompliance 

= Pesticide/PCB Resolution 

= % Breakdown Noncompliance for DDT and Endrin 

= PesVPCD% between columns for positive results 

= Non-linear calibrations, tuning r ( 0.995 (correlation coefficient) 

= EMPC result 

= Signal to noise response drop 



- 

APPENDIX A 
Qualified Analytical Results 

- 
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CT0267 - NSB NEW LONDON 

WATER DATA 
KATAHDIN 
SDG: NSBQ299 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
@Z-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-6MWl OD-GW-04 
04l2Ol99 
WP2147-3 
NORMAL 
a.0 % 
UGlL 

RESULT PUAL CODI 
INORGANICS 
ALUMINUM 105 UJ A 

ANTIMONY 10.5 U A 
ARSENIC 10.4 U 

BARIUM 65.0 J A 
BERYLLIUM 1.1 U 
CADMIUM 1.3 U 

CALCIUM 192ow 
CHROMIUM 3.0 U 
COBALT 3.2 U 

COPPER 2.8 UJ A 

SILVER 3.5 U. 

SODIUM 36mooo 

THALLIUM 22.5 U 

VANADIUM 3.1 U 

ZINC 513 

DRMO-GMWIOD-GW-04-F 
04l2Ol99 
WP2147-t4 
NORMAL 
0.0 % 
UGIL 

ESULT QUAL CODE 

1.3 J 1 A 
.05 U 

ii@+-+- 

16000 J 1 A 

. 

Page 

DRMO-&lWlOS-GW-04 
04l2Ol99 
WP2147-4 
NORMAL 
0.0 % 
UGIL 

tESULT QUAL CODE 

l2.6 U A 
LO U A 

U 

1 

DRMO-BMW1 OS-GW-04-F 
W2Ol9B 
WP2147-15 
NORMAL 
0.0 % 
UGlL 

LESULT QUAL CODE 

.56 U t A 

0.6 
.8 U I A 



CT0267 - NSB NEW LONDON 

WATER DATA 
KATAHDIN 
SDG: NSBQ299 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-GMWl 1 D-GW-Oh DRMO-GMWll D-GW-OCF 
o4lzY99 04ml99 
WP2147-9 WP2147-20 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UGlL 

INORGANICS 

ALUMINUM 
ANTIMONY 
ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

COPPER 

IRON 

LEAD 
MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 
POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 
VANADIUM 

ZINC 

RESULT QUAL CODI 

184 J A 

9.1 U 

10.4 U 

269 J A 

1.1 U 

1.3 U 

3x3ooo 
23.2 
3.2 U 

2.8 UJ A 

2700 
5.5 U 

827000 J A 

991 
0.04 J P 

4.3 U 

262000 
17.1 J D 

3.5 U 

6540000 

22.5 U 

3.1 U 

8.9 U A 

!ESULT QUAL CODE 

0.4 U 

!65 J A 

.I u 
I3 U 

ta UJ 1 A 

!llO ! 

7.6 u ! A 

207ooa 
12.9 UR ! D 

1.9 
5660000 

22.5 UJ D 

3.1 U 

4.6 U A 

DRMO-6MWll S-GW-04 
04/22/99 
WP2147-8 
NORMAL 
0.0 % 
UGlL 

LESULT QUAL CODI 

b.62 U A 

I .9 U 

17400 
I.3 U 

2.5 U 

174ooDo 
4.5 U 

27.6 
45.3 

Page 2 

DRM06MWll S-GW-OQF 
04/22/99 
WP2147-19 
NORMAL 
0.0 % 
lJ.GlL 

ESULT QUAL CODE 

0.8 U 
.a U - 
!.l U 

‘6.1 

I.39 U A 

.9 U 
n6oo 

~ 
1.3 U 
1.5 U 

I .8 U 
129 

I.1 U I 

m5iooo 
322 

I.02 U 
13.2 U 
WOO 
2.6 UR D 

2.5 U 

17ooooo 
4.5 UJ D 

22.8 
5.0 U A - 

! I 1 i I i i I 
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CT0267 - NSB NEW LONDON 

WATER DATA 
KATAHDIN 
SDG: NSBQ299 

I 1 

DRMOSMWl S-GW-04 
04623199 
WP2147-10 
NORMAL 
0.0 % 
UGIL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF; 

LEAD 

INORGANICS 
ALUMINUM 
ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
IRON 

1.1 U 

RESULT QUAL CODE 

10.8 U 
2.8 U A 

2.1 U 
9.9 

0.33 U 

1.9 U 

55200 
4.3 U 

4.5 U 

1.8 U 

18.3 U A 

MERCURY 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SELENIUM 
SILVER 

SdDlUM 
THALLIUM 

VANADIUM 

ZINC 

0.02 

144000 

U 
0.97 

13.2 

U 

U 

I 

2.8 UR D 

2.5 U 

116oow 
4.5 U 

3.8 U 

9.8 U A 

Page 3 

DRMO-8MWl S-GW-OQF 
04i23i99 
WP2147-21 
NORMAL 
0.0 % 
UG/L 

LESULT QUAL CODE 

0.8 U 
i.2 U I A 

!.I U I 
.-I I 

1.33 U 
.9 U 
i8300 
I.3 U 

47ooo 
.9 J P 

1.02 U 
3.2 U 

DRMO-8MW2D-GW-04 
w21/99 
WP2147-8 
NORMAL 
0.0 % 
UGiL 

LESULT QUAL CODE 

I.2 U 

16 J A 
l300. 
i-5 U 

O5000 J A 
‘15 
1.02 U 

‘.2 U A 

%?ooo 
2.9 UR D 
I.5 U 

67owo 
2.5 U 

‘.l U 

4.8 U A 

DRMO-GMWZD-GW-04-F 
w1/99 
WP2147-17 
NORMAL 
0.0 % 
UGlL 

CSULT QUAL CODE 

lo5 UJ 1 A 
18.2 U A 

Knooo 

I.0 U 
I.2 U 
!.8 UJ A 

F-J+- 



CT0267 - NSB NEW LONDON 

WATER DATA 
KATAHDIN 
SDG: NSBQ299 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMO-8MW2S-GW-04 
04l21199 
WP2147-5 
NORMAL 
0.0 % 
UG/L 

DRMO-GMWZS-GW-OQF DRMO-GMWBD-GW-04 
04/21199 o4l19199 
WP2147-18 WP2147-2 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGIL 

INORGANICS 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

CHROMIUM 

COBALT 
COPPER 

RESULT QUAL CODE 

lo5 UJ A 

19.3 U A 

10.4 U 

21.9 J A 

1.1 U 

1.3 U 

160000 

3.0 U 

3.2 U 

2.8 UJ A 

IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

SELENIUM 
SILVER 

SODIUM 
THALLIUM 

VANADIUM 

ZINC 

ai .5 U I 
-- . . 
5.5 V 

477000 J 
10.9 
0.08 
4.3 U 
180000 
12.9 UR 

3.5 U 

404oooo 
22.5 U 

3.1 U 

22.9 U 

t I 

lESULT QUAL CODI 

lo5 lo5 UJ UJ A A 
13.8 13.8 U U A A 
10.4 10.4 U U 

20.5 J A 
I.1 U 
I.3 U 

14SooO 
3.0 U 
3.2 U 

3.3 J A 
31.5 U 
5.5 U 
WOO0 J A ii4000 J 

I 
1 ,A 

KSULT QUAL CODl 

34500 

4.3 U 
4.5 U 
1.8 U 

i730 ! 

! I 

Page 4 

DRMO-GMWGD-GW-OCF 
04l19199 
WP2147-13 
NORMAL 
0.0 % 
UG/L 

IESULT QUAC 6ODE 

lo.8 U 
3.5 U A 
2.1 U 

44.2 
X33 U 

1.9 u 
39200 
4.3 U 
4.5 U 
3.9 

778 
I.1 U 
74200 
3669 
D.02 U 
13.2 U 
?3700 
!.a UR D 
!.5 U 

i33ooo 
1.5 UJ D 
I.8 U 
13.7 U A 

i 
I 



CT0267 - NSB NEW LONDON 

WATER DATA 
KATAHDIN 
SDG: NSBQ299 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

DRMOSMWGS-GW-04 
04/l 9l99 
WP2147-1 
NORMAL 
0.0 % 
UG/L 

INORGANICS 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 

IRON 
LEAD 
MAGNESIUM 
MANGANESE 

MERCURY 
NICKEL 

POTASSIUM 

SELENIUM 
SILVER 

SODIUM 

THALLIUM 
VANADIUM 

ZINC 

RESULT QUAL COD 

18.2 U A 
2.6 U A 
2.1 U 

35.6 

0.33 U 

1.9 U 

15160 
4.3 u 

4.5 U 

1.8 U 

28.3 U A 

1.1 U 

3566 
0.97 U 

0.02 U 

13.2 U 

29zo 
2.8 UR D 

2.5 U 

39500 

5.2 U A 

3.8 U 

2.2 U A 

DRMO-GMWGS-GW-O4-F 
w19/99 
WP2147-12 
NORMAL 
0.0 % 
UGIL 

tESULT QUAL CODE 

10.6 U I 
1.8 U 

2.1 U 
13.5 

1.33 U s I .9 U 
14ooo 
13 U 

1300 
I.97 U 
I.02 U 
3.2 U 

!720 I 

!.6 UR ! D 

DRMO-GMWSS-GW-04 DRMO-GMWSS-GW-O4-F 
04ml99 04ml99 
WP2147-11 WP2147-22 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGIL 

!ESULT QUAL CODE 

.9 U 

770 
.3 U 
.O 

Page S 

lESULT QUAL CODE 

07 I 

.6 U 

1.2 J D 
4.5 

1.33 U 

.9 U 
830 
;3 U 
‘.7 
.5 

2.3 U A 
.l U 
48 
16 

.02 U 
3.2 U 
04 

.a UR D 

.5 U 
220 

.5 UJ D 

.a U 
22 



CT0267 - NSB NEW LONDON 

WATER DATA 
KATAHDIN 
SDG: NSBQ299 

SAMPLE NUMBER: GWFD-042199 
SAMPLE DATE: 04i2Il99 
LABORATORY ID: WP2I 47-7 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGlL 
FIELD DUPLICATE OF: DRMO-SMW2SGW-04 

RESULT QUAL CODE 

INORGANICS 
ALUMINUM 105 UJ I A 

ANTIMONY 14.1 U A 

COBALT 

COPPER 
IRON 

7.4 

2.8 UJ A 

61.5 U 
LEAD 5.5 U 

MAGNESIUM 48400 J A. 

MANGANESE 10.8 
MERCURY 0.02 U 
NICKEL 4.3 U 

POTASSIUM 160000 

SELENIUM 12.9 UR D 

SILVER 4.3 

SODIUM 
THALLIUM 27.3 U A 
VANADIUM 3.1 U 

ZINC 22.5 U A 

GWFD-O42I99-F 
04l21199 
WP2147-18 
NORMAL 
0.0 % 
UGIL 

DRMO-SMWZS-GW-OQF 

lESULT QUAL CODE 

105 UJ A 
II.0 U A 
10.4 U 

zo.3 .J A 
1.1 U 

1.3 U 

tmoo EE 3.0 U 

1.2 U 

I 

II 

loo.0 96 

lESULT QUAL CODE 

I 

I 

Page 6 

II 

100.0 % 

CESULT QUAL CODE 

===I= 
===I= 

I 


	Table of Contents
	List of Appendices
	List of Tables
	List of Figures

	Abbreviations and Acronyms
	Introduction
	Field Investigation Activities
	Monitoring Results
	References
	Appendices
	Appendix A - Field Activities Book
	Appendix B - Tide Tables
	Appendix C - Groundwater Level Measurement Sheet
	Appendix D - Monitoring Instrument Calibration Logs
	Appendix E - Groundwater Sample Logsheets and Low-Flow Purge Data Sheets
	Appendix F - Chain-of-Custody Records
	Appendix G - Data Validation Letters and Laboratory Data Sheets


