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1.0 INTRODUCTION 

On behalf ofJones Environmental Services (Northeast), Inc. ("JES"), Lightship 
Engineering, LLC ("Lightship Engineering") has prepared this Class A-3 Response Action 
Outcome ("RAO ") Statement and Activity and Use Limitation ("A UL ") (the "RAO Report"), 
pursuant to 310 CMR 40.1056 and 40.1012. The RAO Report has been prepared in connection 
with a release of oil and/or hazardous materials ("OHM") at 263 Howard Street property in 
Lowell, Massachusetts (the "Site"). For the purpose of the RAO Report, the disposal site is 
defined by the 263 Howard Street property boundaries and the AUL Area is defined as the 
upland portion of the disposal site bounded by the approximate high water mark of River 
Meadows Brook to the northwest. A Site Locus Map and Disposal Site Map are attached as 
Figures 1-1 and 1-2, Appendix A, respectively. 

This RAO Report provides documentation in support of a Class A-3 RAO Statement. A 
level of No Significant Risk ("NSR") has been achieved at the disposal site with the 
implementation of an Activity and Use Limitation ("AUL"). The AUL Opinion is being 
submitted concurrently with the RAO Report and a copy is attached as Appendix B. 

1.1 BACKGROUND 

The Site and surrounding area has been developed for industrial use since at least 1879. 
Prior to 1976 the Site was utilized as a railroad yard, boiler maintenance and repair facility, and 
metal recycling facility. Since 1976 the Site has been utilized as a Resource Conservation and 
Recovery Act ("RCRA") treatment, storage and disposal facility ("TSDF") operating under an 
Interim Hazardous Waste Facility (Part B) License. The TSDF was initially owned and operated 
by Geochem, Inc. ("Geochem"). Jet-Line Environmental Services, Inc. (a subsidiary of Basil 
Waste Management) ("Jet-Line") acquired the property and operated a TSDF at the Site between 
1983 and 1997. The Interim Part B License was suspended for one year in 1987 and was 
revoked in 1997 due to RCRA violations. In 1998 JES acquired the Site and resumed TSDF 
operations under a reinstated Interim Part B License. The TSDF has been licensed for the 
reclamation, distillation, and storage of solvents, acids, alkalis, volatile and non-volatile organic 
compounds, plating and metal waste and still bottoms. The Site is presently utilized for the 
treatment and temporary storage of hazardous waste prior to off-site disposal. 

There are two interconnected single-story buildings located on the east side of the Site. 
The eastern portion of the building (identified as "Building 1" on Figure 1-2, Appendix A) is a 
wood-framed structure with a wood floor and underlying crawl space constructed in 1976 for use 
as offices, a laboratory and bermed hazardous waste storage areas. The western portion of the 
building (identified as "Building 2" on Figure 1-2, Appendix A) is a concrete block structure 

1-1 

39 Industrial Park Road • Uni  t C • Plymouth, Massachusetts 02360 • (508) 830-3344 • Fax: (508) 830-3360 
W\V\V. LlGHTSHIPEHGINEERING. COM 



I
LIGHTSHIP


 ENGINEERING 
ENVIRONMENTAL S. LAND-USE CONSULTANTS 

LSP SERVICES • CIVIL ENGINEERING • ASSESSMENT • PERMITTING • REMEDIATION • CONSTRUCTION MANAGEMENT 

with a concrete slab on-grade foundation constructed in 1979 for use as bermed hazardous waste 
storage area. In the mid 1990's the two buildings were connected via a passageway. A concrete 
loading dock is located on the northwest comer of Building 2. An outside storage area used to 
store plastics and empty containers is located in an unpaved area north of Building 1. The 
western portion of the Site is asphalt paved and is used to store empty trailers and drums. This 
area was reported to have been unpaved prior to 1988. The Site is bounded by River Meadow 
Brook to the northwest with the Lowell Connector beyond. Howard Street abuts the Site to the 
northeast. Across Howard Street to the northeast and east is a power plant. Tanner Streets abuts 
the Site to the southeast with a boiler works and machine shop beyond. The Silresin Chemical 
Corporation, Federal Superfund site is located approximately 1,000 feet southwest of the Site. 

The Site is dual regulated by the United States Environmental Protection Agency 
("EPA") RCRA Corrective Action Program and by the Massachusetts Department of 
Environmental Protection ("DEP"), Massachusetts Contingency Plan ("MCP") 310 CMR 
40.0000. When the Interim Part B License was suspended in 1997, the DEP ordered the 
completion of comprehensive response actions at the Site in accordance with the MCP. 
Lightship Engineering was retained by JES in January 2002 to provide LSP services for the Site. 

Several response actions have been conducted at the Site by others between 1984 through 
2001. The response actions were conducted by the previous owners Geochem and their 
consultant Goldberg-Zoino & Associates, Inc. ("GZA"); Jet-Line and their consultant Wehran 
Engineering Corporation ("WE"); the City of Lowell and their consultant TRC, Inc. ("TRC"); 
the EPA and their consultant Roy F. Weston, Inc. ("Weston") and by JES and their previous 
consultants Phoenix and URS Corporation ("URS"). Historical response actions conducted at 
the Site are summarized in the following reports reviewed by Lightship Engineering: 

• Phoenix, Phase I Initial Site Investigation Report and Tier Classification, dated 
February 1999. ("Phase I Report"): The following historical reports were appended 
to the Phase I Report: January 1985 GZA Environmental Site Assessment; July 1985 
WE Report on Subsurface Investigation; May 1992 Weston Final Preliminaiy 
Assessment Plus Report; April 1994 Jet-Line March 31, 1994 Sampling of Lowell 
Wells; February 1995 Jet-Line Final Assessment Report; June 1996 Phoenix LSP 
Evaluation Opinion; and July 1998 TRC Environmental Site Assessment. 

* URS. Massachusetts Contingency Plan Phase II Comprehensive Site Assessment 
Report ("Phase II Report"), dated August 14. 2001: A June 12,2001 Imminent 
Hazard Evaluation and Comprehensive Method 3 Risk Characterization ("Method 3 
Risk Characterization") prepared by Dr. Susan A. Sandstrom of Groton, 
Massachusetts was appended to the Phase IT Report. A copy of the data tables 
(Tables 1 to 9) from the Phase II Report are included as Appendix C of this RAO 
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Report. A copy of the Method 3 Risk Characterization is included as Appendix D of 
this RAO Report. 

Volatile organic compounds ("VOC") were first detected in soil, groundwater and/or 
surface water samples collected at the Site by GZA and confirmed by WE in 1984 and 1985. 
VOCs detected have included: tetrachloroethylene ("PCE"); trichloroethylene ("TCE"); 1,1,1-
trichloroethane ("1,1,1-TCA"); 1,1-dichloroethylene ("1,1-DCE"); 1,1-dichloroethane ("1,1-
DCA"); trans-1, 2-dichloroetliylene ("Trans-1, 2-DCE'1); 1,2-dichloroethane ("1,2-DCA"); vinyl 
chloride ("VC"); methylene chloride ("MC"); chloroform; acetone; methyl ethyl ketone 
("MEK"); benzene, toluene, ethylbenzene and LoLal xylenes ("BTEX") and triclilorflouromethane 
("Freon"). GZA and WE did not identify a specific source of the OHM detected. In 1992, based 
on a review of historical operations, the EPA and Weston identified four potential Areas of 
Concern ("AOC") at the Site as set forth below. The locations of the four historic AOC are 
indicated on the Historic AOC and Sampling Locations Map included as Figure 1-3, Appendix 
A. 

• AOC 1: Hazardous waste storage areas, including a solvent recovery system, located 
in Building 1. The solvent recovery system, installed in 1978 and decommissioned in 
1984, was historically used to recover 1,1,1 -DCA, MC and Freon. No historic 
releases were reported in this area. 

• AOC 2: Hazardous waste storage areas located in Building 2. No historic releases 
were reported in this area. 

• AOC 3: A former catch basin/spill containment sump ("sump") located near the 
southeast corner of Building 2. The sump was reported to have been constructed of 
two separate pre-cast concrete squares a seam between the two pieces. The sump was 
reported to contain hazardous material and the DEP subsequently required 
assessment, remediation and closure of the sump area. 

• AOC 4: A former catch basin located in the loading dock area north of Building 2. 
Two historic spills were documented to have occurred in this area including a spill of 
ethylbenzene and acetone from a 55-gallon drum in 1978 and spill of an unknown 
quantity of undefined "ignitable wastes" in 1981. 

The Phase II Report documented the results of soil, groundwater, surface water and 
indoor and outdoor air sampling conducted at the Site between 1992 and 2001 to investigate 
potential impacts from potential past releases from the four AOCs as well as other areas of the 
Site including the paved parking areas on the west side of the Site. The compounds of concern 
identified at the Site consist primarily of TCE and PCE and their degradation products, 
1,1,1-TCA, toluene and other select VOCs. The primary source appears to be the former sump 
in Building 2 (AOC 3). 
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The Phase II Report also documented response actions conducted in the sump area in 
1986 and 1987. In 1986 approximately 26 drums of liquid and three drums of sediment/soil 
were recovered from the sump and transported off-Site for disposal. In 1987 the sump was 
reported to have flooded with groundwater in which VOCs, including TCE, PCE, 1,1,1 -TCA and 
MC, were detected. According to the Phase II, the sump was closed in accordance with DEP 
requirements and monitoring well MW-4 was installed to monitor groundwater conditions in the 
source area. 

As part of the Phase II assessment completed by URS, comprehensive soil, groundwater, 
surface water and air sampling was conducted at the Site and a Method 3 Risk Characterization 
was completed. The Method 3 Risk Characterization, attached at Appendix D, concluded that a 
level of No Significant Risk ("NSR") to human health exists at the Site with the assumptions that 
the property continues to be for used for commercial or industrial purposes and that the passive 
vents installed in the crawl space below Building 1 remain in place. As set forth in the Method 3 
Risk Characterization, a level of NSR had not been achieved with respect to public welfare and 
the environment as a result of the concentration of OHM that exceeded DEP Upper 
Concentration Limits ("LJCLs") in groundwater at monitoring well MW-4. 

On June 19, 2002, Lightship Engineering completed an MCP Phase III Identification, 
Evaluation and Selection of Comprehensive Remedial Action ("Phase III") and Phase IV 
Implementation of Selected Remedial Alternative ("Phase IV") reports. The Phase III report 
identified soil vapor extraction and air sparging ("SVE/AS") as the recommended remedial 
action alternative to remediate groundwater in the vicinity of well MW-4 located in the former 
sump source area. Lightship Engineering and JES completed the installation of the SVE/AS 
remedial system consistent with the Phase IV report in April of 2003. Five SVE wells (SVE-1 to 
SVE-5) and three AS wells (AS-1 to AS-3) were installed at the locations indicated on Figure 1
2, Appendix A. The SVE/AS remediation system operated at the Site for 18 months between 
April 25, 2003 and October 25, 2004. Groundwater samples were collected on a quarterly basis 
during operation of the SVE/AS system (April 25, 2003, July 8, 2003, October 20, 2003, January 
14, 2004, April 13, 2004 and July 19, 2004). Two rounds of post remediation groundwater 
samples were collected on October 28, 2004 and March 31, 2005 to confirm that a level of NSR 
to human health, safety, public welfare and the environment has been achieved at the Site. 
Results of the quarterly and post-remediation groundwater sampling completed indicated that the 
SVE/AS system was effective at reducing the VOC concentrations in groundwater at the Site to 
levels below Method 3 Upper Concentration Limits (UCLs). 
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2.0 CONTENT OF THE RESPONSE ACTION OUTCOME STATEMENT 

Pursuant to 310 CMR 40.1056(1) and (2), the content of the RAO and AUL are set forth 
below. 

2.1 SITE NAME, ADDRESS AND RELEASE TRACKING NUMBER 

Pursuant to 310 CMR 40.1056(l)(a), the site name, address and RTN are set forth below. 

Former Jetline/Geochem 
263 Howard Street 
Lowell, Massachusetts 

Release Tracking Number 3-00601 

2.2 CLASS OF RESPONSE ACTION OUTCOME 

Pursuant to 310 CMR 40.1056(l)(b), the class of RAO is set forth below. 

A Class A-3 RAO is being submitted in connection with RTN 3-00601. 

2.3 METHOD OF RISK CHARACTERIZATION 

Pursuant to 310 CMR 40.1056(l)(c), the method of risk characterization is set forth 
below. 

A Method 3 Risk Characterization has been completed in connection with RTN 3-00601 
as set forth in Section 5.0. 

2.4 RELATIONSHIP OF THIS RAO STATEMENT TO OTHER RAO 
STATEMENTS 

Pursuant to 310 CMR 40.1056(1 )(d), the relationship of the RAO Statement to any other 
RAO Statements that have been filed for the disposal site and a statement as to whether any 
additional response actions are needed for any other portions of the disposal site is set forth 
below. 
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Tliis RAO Statement being submitted in connection with RTN 3-00601 is not related to 
any other RAOs submitted to DEP. No other response actions are needed for any other portions 
of the disposal site. 

2.5 POST-RAO ACTIVE OPERATION AND MAINTENANCE ACTIVITIES 

Pursuant to 310 CMR 40.1056(1 )(e), where (he RAO Statement applies to a Class C 
RAO, an indication as to whether any Post-RAO Active Operation and Maintenance of the 
remedial action under 310 CMR 40.0896 will be conducted is set forth below. 

As set forth above, a Class A-3 RAO is being submitted in connection with 
RTN 3-00601. Therefore, 310 CMR 40.1056(1 )(e) is not applicable. 

2.6 IMPLEMENTATION OF AN ACTIVITY AND USE LIMITATION 

Pursuant to 310 CMR 40.1056(1 )(f), an indication as to whether the RAO is based upon 
the implementation of an AUL, and if so, the type of AUL implemented at the disposal site is set 
forth below. 

As set forth above, a Class A-3 RAO is being submitted in connection with RTN 3
00601. Pursuant to 310 CMR 40.1036(3)(c), Class A-3 RAOs shall rely upon implementation of 
one or more AULs to maintain a level of NSR. An AUL was recorded at the Middlesex County 
Registry of Deeds - North District in Lowell, Massachusetts on February 24, 2006. Pursuant to 
310 CMR 40.1074(4)(a), a certified copy of the AUL is being submitted concurrently with this 
Class A-3 RAO report. Copies of the AUL Opinion and the AUL - Form 1075 are also attached 
as Appendix B. 

2.7 ACHIEVEMENT OF THE REQUIREMENTS OF A CLASS A-3 RESPONSE 
ACTION OUTCOME 

Pursuant to 310 CMR 40.1056(l)(g), an Opinion from a Licensed Site Professional 
("LSP") as to whether the requirements of the applicable class of RAO specified in 310 CMR 
40.1000 have been met is set forth below. 

The requirements of a Class A-3 RAO, pursuant to 310 CMR 40.1036(3) have been 
achieved at the Site. The Opinion of the LSP is included in Section F of the RAO Statement 
transmittal form BWSC-104. 
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2.8 CERTIFICATION OF RESPONSE ACTION OUTCOME 

Pursuant to 310 CMR 40.l056(l)(h), a certification of the RAO Statement and all 
documents submitted with the RAO Statement as required by 310 CMR 40.0009 is set forth 
below. 

Pursuant to 310 CMR 40.0009, a certification of the RAO Statement and all documents 
submitted with the RAO are set forth in Section J of the RAO Statement transmittal form 
BWSC-104. 

2.9 UPPER CONCENTRATION LIMITS 

Pursuant to 310 CMR 40.l056(l)(i), an indication as to whether OHM exceed one or 
more applicable UCLs in soil or groundwater, as described at 310 CMR 40.0996, is set forth 
below. 

As set forth in Table 2-1, Appendix E, VOC concentrations detected in groundwater 
samples collected at the Site since July 2003, after the SVE/AS system was first activated, have 
not exceeded UCLs. This includes the two rounds of post-remediation groundwater samples 
collected at the Site in October 2004 and March 2005 after the SVE/AS system was deactivated. 

2.10 DISPOSAL SITE MAP 

Pursuant to 310 CMR 40.l056(2)(a), all investigatory and sampling points relevant to the 
response actions conducted at the Site to date are indicated on the Disposal Site Map and 
Historic AOC and Sampling Location Maps are included as Figures 1-2 and 1-3, Appendix A. 

2.11 EVALUATION OF UNCONTROLLED SOURCES OF OHM


Pursuant to 310 CMR 40.1056(2)(b), for all Class A RAOs and where applicable to Class 
C RAOs, a demonstration that all uncontrolled sources, as specified in 310 CMR 40.1003(5) 
have been eliminated or controlled is set forth below. 

As set forth in Section 1.0, there are no uncontrolled sources of OHM associated with 
RTN 3-00601 identified at the Site. 
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2.12 ACHIEVEMENT OF A LEVEL OF NO SIGNIFICANT RISK 

Pursuant to 310 CMR 40.1056(2)(c), information supporting the conclusion that a level 
of NSR has been achieved or exists at the disposal site is set forth below. 

As set forth in Section 5.0, a Method 3 Risk Characterization was completed in 2001 
pursuant to 310 CMR 40.0990. Based upon the results of the Method 3 Risk Characterization a 
level of NSR existed under current conditions. A level of NSR did not exist with respect to 
future residential receptors and, as a result of UCL exceedences, with respect to public welfare 
and the environment. 

Since the Method 3 Risk Characterization was completed in 2001, an SVE/AS system 
was installed in the vicinity of MW-4 to remediate groundwater in the sump source area and 
thereby reduce VOC concentrations to a level below the Method 3 TJCLs. The SVE/AS system 
operated at the Site for eighteen months between April 2003 and October 2004. Results of 
quarterly groundwater sampling completed during the operation of the system and post
remediation groundwater monitoring conducted in October 2004 and March 2005 indicate that 
VOC concentrations in groundwater have been reduced to levels below Method 3 UCLs. As set 
forth above, the Class A-3 RAO included an AUL that restricted the upland portion of the 
property to commercial/industrial purposes and that passive vents installed in the crawl space 
below Building 1 remain in place and operational. With the reduction of OHM concentrations to 
below UCLs and the implementation of an AUL, a level of NSR to human health, safety, public 
welfare and the environment has been achieved for current and future receptors. 

2.13 ACHIEVEMENT OF NO SUBSTANTIAL HAZARD FOR CLASS C RESPONSE 
ACTION OUTCOMES 

Pursuant to 310 CMR 40.1056(2)(d), information supporting the conclusion that no 
hazards remain at the disposal site in connection with a Class C RAO is set forth below. 

As set forth above, a Class A-3 RAO is being submitted in connection with RTN 3
00601. Therefore, 310 CMR 40.1056(2)(d) is not applicable to RTN 3-00601. 

2.14 EVALUATION OF ACHIEVING BACKGROUND 

Pursuant to 310 CMR40.1056(2)(e), information documenting the extent to which levels 
of OHM in the environment have been reduced to background and the results of an evaluation of 
the feasibility of achieving background at the disposal site is set forth below. 
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As sel forth in Section 6.0, an evaluation of the feasibility of achieving background was 
completed consistent with DEP's Conducting Feasibility Evaluations Under The Massachusetts 
Contingency Plan '("MCP") dated July 16, 2004. 

2.15 EVALUATION OF UPPER CONCENTRATION LIMITS FOR CLASS A-4 AND 
B-3 RESPONSE ACTION OUTCOME STATEMENTS 

Pursuant to 310 CMR 40.1056(2)(f), the results of the evaluation conducted pursuant to 
310 CMR 40.0860 demonstrating that the achievement of UCLs in soil located at a depth greater 
than 15 feel from the ground surface or in the area beneath an engineered barrier is not feasible is 
set forth below. 

As sel forth above, a Class A-3 RAO is being submitled in connection with RTN 3
00601. Therefore, 310 CMR40.1056(2)(f) is not applicable to RTN 3-00601. 

2.16 CERTIFIED ACTIVITY AND USE LIMITATION 

Pursuant to 310 CMR 40.1056(2)(g), information regarding AULs certified by the 
appropriate registry of deeds or land registration office, which have been implemented under 310 
CMR 40.1070, are set forth below. 

As set forth above, an AUL was recorded at the Middlesex County Registry of Deeds 
North District on February 24, 2006. Pursuant to 310 CMR 40.1074(4)(a), a certified copy of the 
AUL is being submitted concurrently with this RAO Report. 

2.17 ACTIVITY AND USE LIMITATION OPINION AND TRANSMITTAL FORM 

Pursuant to 310 CMR 40.1056(2)(h), information regarding an AUL Opinion 
accompanied by an AUL Opinion form prescribed by the Department, where the RAO is based 
upon the implementation of an AUL, is set forth below. 

The AUL Opinion and AUL Opinion Form (BWSC-113) are being submitted 
concurrently with this RAO Report. Copies of the AUL Opinion and AUL Opinion Form 
(BWSC-113) are also attached as Appendix B. 
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2.18 OPERATION, MAINTENANCE AND MONITORING IN CONNECTION WITH 
THE CLASS A-3 RESPONSE ACTION OUTCOME STATEMENT 

Pursuant to 310 CMR 40.1056(2)(i), a description of any operation, maintenance, and/or 
monitoring that will be required to confirm and/or maintain the conditions at the disposal site 
upon which the RAO is based is set forth below. 

As set forth above, a level of NSR has been achieved at the Site with the implementation 
of an AUL. The AUL restricts the upland portion of the disposal site to commercial and 
industrial uses and requires that the passive vents installed in the crawl space below Building 1 
remain in place and operational. No other operation, maintenance or monitoring is required to 
maintain the conditions of the Class A-3 RAO. 

2.19 ACHIEVING A PERMANENT SOLUTION 

Pursuant to 310 CMR 40.1056(2)(j), in connection with all Class C RAOs, information 
regarding the plan, as specified in 310 CMR 40.086 l(2)(h), which presents definitive and 
enterprising steps to be taken toward achieving a Permanent Solution at the disposal site is set 
forth below. 

As set forth above, a Class A-3 RAO is being submitted in connection with RTN 3
00601. Therefore, 310 CMR 40.1056(2)0) is not applicable to RTN 3-00601. 
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3.0 RESPONSE ACTIONS CONDUCTED AT THE SITE 

A description of the release and response actions conducted at the Site, together with a 
description of site hydrogeologic conditions in support of the Class A-3 RAO for RTN 3-00601 
is set forth below. 

3.1 DESCRIPTION OF THE RELEASE AND COMPOUNDS OF CONCERN 

A description of the release is set forth in Section 1.1. The compounds of concern 
identified al the Site consist primarily of TCE and PCE and their degradation products, 1,1,1-
TCA, toluene and other select VOCs. The primary source appears to be the former sump located 
in the southeast comer of Building 2. 

3.2 RESPONSE ACTIONS CONDUCTED 

A description of historic response actions conducted at the Site by others between 1984 
and 2001 and by Lightship Engineering since 2002 are set forth below. 

3.2.1 Historic Response Actions Conducted By Others (1984-20011 

Details of historical response actions conducted at the Site by others between 1984 and 
2001 are set forth in the Phase I and Phase IT Reports previously submitted to DEP and are 
summarized below. 

3.2.1.1 Soil Boring Advancement and Shallow Soil Sample Collection and Analysis 

Soil samples have been collected from a total of seventeen locations across the Site at 
depths ranging from 0.5 to 2.0 feet below ground surface and submitted for laboratory analysis. 
The soil samples were collected from shallow depths ranging from 0.5 to 2.0 feet below ground 
surface in order to evaluate potential surface release in AOCs 1 and 4 and the outside parking 
areas on the west side of the property. 

As set forth in the Phase II Report, soil encountered during drilling at the Site consisted 
of five to ten feet of urban fill comprised of sands and gravel with debris including wood, 
asphalt, bricks, concrete, cinders and scrap metal. The fill layer is underlain by approximately 
10 to 15 feet of stratified silty sand or gravelly sand on top of dense glacial till . Peat or organic 
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silt was observed above the silty sand at borings locations WE-2, GZA-1, GZA-2 and GZA-3. 
Grouiidwater was encountered at approximately eight to 10 feet below grade. 

• AOC 1: In July 1985, WE submitted three soil samples collected from below 
Buildings I and 2 for VOC analysis (S-l, S-2 and S-3) at the locations indicated on 
Figure 1-3, Appendix A. A composite sample of S-l, S-2 and S-3 was also reported 
to have been submitted for PCBs, pesticides and EP-Toxicity Metals analyses. Li 
1994, six additional soil samples were collected from below Building 1 (Bldg 1 A-2, 
BIdgl A-4, Bldg 1 B-l, Bldg 1 B-3, Bldg 1 1-1 and Bldg 1 1-3) at the locations 
indicated on Figure 1-3, Appendix A and were submitted for VOCs analysis. The 
results are summarized in Table 1 (from the URS Phase II Report), Appendix C. As 
set forth in Table 1, the shallow soil samples collected from AOC 1, beneath Building 
1, contained select VOC compounds (1,1,1-TCA, TCE, PCE, BTX and chloroform) 
at concentrations below the MCP Method 1 S-2/GW-2 and GW-3 Soil Standards. No 
target VOCs were detected above the laboratory analytical reporting limit. 

• AOC 2: As set forth in the Phase II Report, Building 2 has a concrete floor and no 
shallow soil samples were collected from AOC 2 due to the fact that no evidence of 
potential surface releases were identified in this Area. 

• AOC 3: As set forth in the Phase II Report, a release was identified from the former 
catch basin/sump in Building 2 (AOC 3) as set forth in Section 3.2.1.5. No soil 
samples were reported to have been collected from this area during closure of the 
former catch basin in the late 1980s. 

• AOC 4: In August 2000, URS collected three soil samples north of Building No. 1 
(SS-1, SS-2 and SS-3) at the locations indicated on Figure 1-2, Appendix A. One of 
the samples (SS-1) was submitted for VOCs and PCB analyses. The results are 
summarized in Table 4 (from the URS Phase II Report), Appendix C. As set forth in 
Table 4, one shallow soil sample (SS-1) collected from AOC 4, located north of 
Building 2, contained VOCs. Two of the VOCs (1,1-DCE and TCE) were detected at 
concentrations above MCP Method 1 S-2/GW-2 Soil Standards but below S-2/GW-3 
Soil Standards. 

• Outside Parking Areas: In 1994, seven soil samples were collected from the outside 
parking areas (Pkg Lot 1 to Pkg Lot 5, Paved Lot 1 and Paved Lot 2) west of the 
building at the locations indicated on Figure 1-3, Appendix A and were submitted for 
VOC analysis. The results are summarized in Table 1 (from the URS Phase II 
Report), Appendix C. As set forth in Table 1, VOCs were not detected in shallow soil 
samples analyzed from the parking areas on the west side of the property with the 
exception of TCE detected in one soil sample analyzed from Paved Lot-1 at a 
concentration below the MCP Method 1 S-l and S-2/GW-2 and GW-3 Soil 
Standards. 
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As summarized above and as indicated on Figures 1-2 and 1-3, Appendix A, several soil 
samples were collected from across the disposal site and submitted for laboratory analysis. With 
the exception of the concentrations of 1,1-DCE and TCE detected in soil sample SS-1, no target 
analytes were detected above the applicable Method 1 Soil Standards or the laboratory analytical 
reporting limits. 

3.2.1.2 Groundwater Monitoring Well Installation and Groundwater Sample Collection 
and Analysis 

In December 1984, GZA installed three groundwater monitoring wells (GZA-1 to GZA
3) at the locations indicated on Figure 1-3, Appendix A. Groundwater samples were collected 
from these wells in December 1984 and submitted for VOC analysis. GZA and WE installed 
five additional wells in July 1985 (GZA-4, GZA-5, WE-1, WE-2 and WE-3) at the locations 
indicated on Figure 1-3, Appendix A. Groundwater samples were collected from these wells in 
July 1985 and submitted for VOCs analysis. Two additional wells (MW-4 and MW-5) were 
installed in 1987 at the locations indicated on Figure 1-3, Appendix A. Groundwater samples 
were collected in July 1987 from monitoring wells GZA-5, WE-1, WE-2, WE-3, MW-4 and 
MW-5 and were submitted for VOCs analysis. Groundwater samples collected for monitoring 
wells WE-2 and WE-3 in March 1994 were submitted for VOCs, semi-VOCs, polychlorinated 
biphenyls ("PCBs"), pesticides and total metals analyses. In September 2000, URS installed 
tliree additional groundwater monitoring wells (URS-1 to URS-3) to replace destroyed wells 
GZA-3, WE-1 and WE-2, at the locations indicated on Figure 1-2, Appendix A. Groundwater 
samples were collected from wells GZA-4, WE-3, MW-4, MW-5, URS-1, URS-2 and URS-3 in 
September 2000 and submitted for VOCs analysis. The results the historic groundwater 
samplings were summarized in Tables 2 and 6 (from the URS Phase n Report), Appendix C. 

As set forth in Tables 2 and 6, one or more groundwater samples collected from each of 
the wells at the Site (GZA-1 to GZA-5, WE-1 to WE-3, MW-4, MW-5 and URS-1 to URS-3) 
contained one or more VOCs (including 1,1-DCE, 1,1,1-TCA, TCE, MC, 1,2-DCE, PCE, 
toluene and total xylenes) at concentrations above the MCP Method 1 GW-2 Groundwater 
Standards. Historically, groundwater samples collected from tliree wells at the Site (GZA-4, 
WE-1 and MW-4) have contained one or more VOCs (including TCE, PCE, 1,1,1-TCA and 
toluene) at concentrations above MCP Method 1 GW-3 Groundwater Standards and/or Method 3 
UCLs. Metals were not detected in the groundwater samples collected from wells WE-2 and 
WE-3 at concentrations above MCP Method 1 GW-3 Groundwater Standards. 

In general, the groundwater analytical results indicate that the highest VOC 
concentrations were detected in well MW-4 located in the southeast comer of Building No. 2 in 
the vicinity of the former catch basin/sump and in well GZA-4 which is located hydraulically 

3-3 

39 Industrial Park Road • Uni t C • Plymouth, Massachusetts 02360 • (508) 830-3344 • Fax: (508) 830-3360 

WWW. LlGHTSHIPENGINEERING. COM 



LIGHTSHIP

ENGINEERING 

ENVIRONMENTAL & LAND-USE CONSULTANTS 

LSP SERVICES • CIVIL ENGINEERING • ASSESSMENT • PERMITTING • REMEDIATION • CONSTRUCTION MANAGEMENT 

downgradient of MW-4, between the Site building and River Meadows Brook. VOCs have been 
delected in wells located along the upgradient property boundaries (including WE-1, WE-2, 
GZA-2 and GZA-3). As set forth in the Phase II Report, VOCs may be migrating onto the Site 
from upgradient sources. The Silresin Chemical Corporation release site at 86 Tanner Street was 
identified as a potential upgradient source of VOCs in groundwater located approximately 1,000-
feet south of the Site. 

As set forth in the Phase II Report, groundwater is located at a depth of approximately 
eight to 10 feet below grade and flows in a northwesterly direction across the Site towards River 
Meadows Brook. Groundwater flow rates were estimated to range between 12.7 and 13.4 feet 
per year. The Phase II did not evaluate deep overburden or bedrock aquifer conditions at the 
Site. The dense till layer at 15 to 25 feet below ground surface is most likely serving as an 
aquitard to limit the downward vertical gradient of chlorinated solvents in groundwater. 

3.2.1.3 Surface Water Sample Collection and Analysis 

Surface water samples have been collected from River Meadows Brook upstream (US or 
SW-2) and downstream (DS or SW-1) of the Site in 1984, 1985, 1987 and 2000 at the locations 
indicated on Figures 1-2 and 1-3, Appendix A. The samples were submitted for VOCs analysis. 
The results of historic surface water sampling are summarized in Tables 3 and 8 (from the URS 
Phase II Report), Appendix C. 

As set forth in Tables 3 and 8, VOCs including: MC; Tans-l,2-DCE: 1,1,1-TCA, 1,1-
DCA and TCE have been delected in samples collected from surface water samples collected 
upstream and downstream of the Site. The VOC concentrations detected were below 
Massachusetts Surface Water Quality Standards or Guidelines. 

3.2.1.4 Indoor and Outdoor Air Sample Collection and Analysis 

In October 2000, two indoor air samples (NW Comer and SE Comer) were collected 
from the office/laboratory space of Building 1 at the locations indicated on Figure 1-2, Appendix 
A and were submitted for VOC analysis by EPA Method TO-14. Air samples were collected 
inside the office portion of the building where air quality concerns were considered 
representative of the greatest potential exposure risk with groundwater impacts. Other portions 
of the building include drum storage garage areas with service bay garage doors that appear well 
ventilated with service bay garage doors and a laboratory area which is also ventilated. In 
February 2001,.passive vents were installed in the crawl space below Building 1 in order to 
minimize VOC migration from soil gas to indoor air. A second round of air samples were 
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collected in March 2001 when the passive venls were in place and other chemicals in the 
building had been isolated. Air samples were collected from the same indoor locations (NW 
Comer and SE Comer) and from one outdoor location (Outdoor Yard) as indicated on Figure 1 
2, Appendix A. These samples were also submitted for VOCs analysis by EPA Method TO-14. 
The results of historic indoor and outdoor air sampling are summarized in Table 9 (from the URS 
Phase II Report), Appendix C. 

As set forth in Table 9, 13 VOCs were detected in air samples collected in October 2000. 
Five of these VOCs (1,1-DCA, 1,1,1-TCA, TCE, PCE and tolune) were detected at 
concentrations above DEP established background indoor concentrations. Five VOCs were 
detected in air samples collected in March 2001. 

3.2.1.5 Former Catcli Basin/ Sump Assessment and Closure Activities 

As set forth in the Phase I Report, a catch basin/spill containment sump was discovered at 
the Site in 1986 in the southeast comer of Building 2 at the location indicated on Figure 1-2, 
Appendix A. The sump was reported to be approximately five feet long by ten feet wide and 
five feet deep and was reported to have been constructed of two separate pre-cast concrete pieces 
with a seam between the two pieces. On September 16, 1986, twenty-six drums of liquid and 
three drums of soil/sediment were removed from the sump. The liquid and soil/sediment waste 
removed was reported to be impacted primarily by VOCs (TCE, PCE, methylene chloride, 
Freon, 1,1,1-TCA) and some metals (barium, cadmium, chromium, lead, selenium and silver), 
hi January 1987 the sump was reported to have flooded with groundwater that was found to 
contain VOCs including 1,1,1-TCA, TCE, PCE and methylene chloride. In March 1987, a 
groundwater monitoring well (MW-4) was installed in the sump area. A closure plan that 
included filling the sump with sand and capping the area with concrete was approved by the DEP 
in 1988. 

As set forth in the Phase II Report, the material removed on September 16, 1986 was 
reported to have been transported off-Site for disposal. A copy of the disposal documentation, 
including the name and address of the disposal facility, was not included in the historical 
environmental assessment reports reviewed by Lightship Engineering. The disposal activities 
were reported to have occurred in 1986 well before the current owner, JES purchased the 
property in 2000 and well before Lightship Engineering was retained by JES to provide LSP 
services for the Site in 2002. 
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3.2.2 Response Actions Conducted by Lightship Engineering f2002 to Present) 

As set forth in Section 1.1, in June 2002 Lightship Engineering completed a Phase HI 
report that identified SVE/AS as the recommended remedial action alternative to remediate soil 
and groundwater in the vicinity of well MW-4 located in the former catch basin/sump area in 
Building No. 2. Lightship Engineering and JES completed the installation of the SVE/AS 
remedial system consistent with the Phase IV report in April of 2003. The SVE/AS remediation 
system operated at the Site for 18 months between April 25, 2003 and October 25, 2004. 
Groundwater samples were collected on a quarterly basis during operation of the SVE/AS 
system. Post-remediation groundwater samples were collected to confirm that VOC 
concentrations in groundwater had been reduced to below UCLs. Details are set forth below. 

3.2.2.1 SVE/AS System Installation and Operation 

Lightship Engineering and JES completed the installation of the SVE/AS remedial 
system consistent with the Phase IV report in April of 2003. Five SVE wells (SVE-1 to SVE-5) 
and three AS wells (AS-1 to AS-3) were installed at the locations indicated on Figure 1-2, 
Appendix A. A low flow air compressor was installed to provide the AS injection air. The AS 
compressor was controlled by an auto-timer to provide cyclical AS operations to maximize 
remedial performance while minimizing power and treatment costs. The SVE equipment was set 
to operate continuously and consisted of a regenerative blower complete with moisture separator, 
inline filter, inlet/outlet silencers, re-circulation line, dilution air valve and control interlock to 
shut down the AS system if the SVE system was not operational. The SVE/AS transport piping 
was installed beneath the concrete floor to minimize surface obstructions in the vicinity of MW
4. A catalytic oxidizer equipped with a limestone scrubber was used for SVE off-gas treatment. 
The SVE/AS remediation system operated at the Site for 18 months between April 25, 2003 and 
October 25, 2004. 

3.2.2.2 Groundwater Sample Collection and Analysis 

Groundwater samples were collected on a quarterly basis during operation of the SVE/AS 
system (April 25, 2003, July 8, 2003, October 20, 2003, January 14, 2004, April 13, 2004 and 
July 19, 2004). Two rounds of post-remediation groundwater samples were collected on October 
28, 2004 and March 31, 2005 to confirm that VOC concentrations in groundwater had been 
reduced to below UCLs. Groundwater samples were collected from wells GZA-4, MW-4, MW
5, URS-1, URS-2, URS-3, at the locations indicated on Figure 1-2, Appendix A. Groundwater 
samples were collected utilizing the low flow purging methodology consistent with DEP 
Standard References for Monitoring Wells. Upon completing the well purging, groundwater 
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samples were collected from each of the monitoring wells and submitted to a Commonwealth of 
Massachusetts certified analytical laboratory for VOCs analysis by EPA Method 8260B. 
Laboratory analytical results are summarized in Table 2-1, Appendix E. Laboratory analytical 
data packages are included in Appendix F. 

As set forth in Table 2-1, Appendix E, VOC concentrations in groundwater have 
decreased significantly since the SVE/AS system was activated in April 2003. Post-remediation 
samples collected from well MW-4 in the source area indicate that three VOCs (1,1-DCE, 1,1,1-
TCA and TCE) remain at concentration above MCP Method 1 GW-2 Groundwater Standards but 
below Method 1 GW-3 Groundwater Standards and Method 3 UCLs. VOCs in downgradient 
well GZA-4 have also historically decreased with time. Concentrations of VOCs detected in the 
downgradient monitoring wells GZA-4 and WE-3 are also below Method 1 GW-3 Groundwater 
Standards. 

Based on the historical and quarterly groundwater sampling results, the concentration of 
VOCs detected in groundwater has reduced as a result of the SVE/AS remediation system. 
Based upon the location of the source of OHM, groundwater flow direction and historical 
groundwater analytical results, the extent of the VOC plume appears limited to the property and 
the extent of the VOC plume appears to have stabilized. In addition, based on the significant 
decrease of VOCs detected in groundwater at the source area and in downgradient monitoring 
wells, it is anticipated that future VOC concentrations in groundwater will likely demonstrate a 
similar trend. 
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4.0 CONCEPTUAL SITE MODEL 

Based upon the results of the investigation activities conducted to date a Site-specific 
conceptual site model is set forth below. 

OHM impacted soil, groundwater, surface water and indoor air has been detected at the 
Site associated with historic TSDF operations as well as potential off-Site sources. The 
compounds of concern identified at the Site consist primarily of VOCs including: TCE and PCE 
and their degradation products, 1,1,1-TCA, toluene and other select VOCs. The primary source 
appears to be the former catch basin/spill containment sump located in Building 2. In 1986 
liquid and soil/sediment primarily impacted with VOCs (TCE, PCE, MC, Freon, 1,1,1-TCA) and 
some metals (barium, cadmium, chromium, lead, selenium and silver) was removed from the 
sump. Approximately 26 drums of liquid three drums of sediment/soil were recovered from the 
sump and disposed of off-Site in 1986. In 1987 sump was reported to have flooded with 
groundwater which was found to contain VOCs including: 1,1,1-TCA, TCE, PCE and MC. The 
catch basin/sump was closed in accordance with DEP requirements and in 1987 monitoring well 
MW-4 was installed to monitor groundwater conditions in the source area. 

Results of groundwater sampling conducted at the Site indicate that the highest VOC 
concentrations were detected in well MW-4 located in the source area and in well GZA-4 which 
is located hydraulically downgradient of MW-4, between the Site building and the brook. 
VOCs have been detected in wells located along the upgradient property boundaries (including 
WE-1, WE-2, GZA-2 and GZA-3) and may be migrating onto the Site from upgradient sources. 
The Silresin Chemical Corporation release site at 86 Tanner Street was identified as a potential 
upgradient source of VOCs in groundwater located approximately 1,000 feet south of the Site. 

Groundwater flows in a northwesterly direction across the Site towards River Meadows 
Brook. The Phase D did not evaluate deep overburden or bedrock aquifer conditions at the Site. 
The dense til l layer at 15 to 25 feel below ground surface is most likely serving as an aquilard to 
limit the downward vertical gradient of chlorinated solvents in groundwater. 

Numerous shallow soil samples were collected from AOC 1 inside Building 1, AOC 4 in 
the unpaved area north of Building 1 and in the paved parking areas on the west side of the 
property. Only one soil sample (SS-1, collected from AOC 4), located in the unpaved area north 
of Building 1, contained two VOCs (1,1-DCE and TCE) at concentrations above MCP Method 1 
S-2/GW-2 Soil Standards. 

The Method 3 Risk Characterization completed in 2001, concluded that a level of NSR 
existed under existing conditions (i.e., continued use of the property for commercial or industrial 
purposes and that the passive vents installed in the crawl space below Building 1 remain in place 
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and operational). As set forth in the Method 3 Risk Characterization, a level of NSR had not 
been achieved in 2001 for future residential receptors and with respect to public welfare and Ihe 
environment as a result of the VOCs (1,1,1-TCA and toluene) that exceeded UCLs in 
groundwater at monitoring well MW-4. 

An SVE/AS system was installed in the vicinity of well MW-4 to remediate soil and 
groundwater in the source area. The SVE/AS remediation system operated at the Site for 18 
months between April 25, 2003 and October 25, 2004. Post-remediation groundwater samples 
collected at the Site confirm that VOC concentrations in groundwater had been reduced to below 
UCLs. Therefore, a condition of NSR has been achieved with respect to public welfare and the 
environment. The implementation of an AUL, restricting the use of the upland portion of the 
property to commercial/industrial purposes and the requirement that passive vents in the crawl 
space beneath Building 1 remain in place and operational, a level of NSR has been achieved for 
current and future conditions and conditions at the Site support a Class A-3 RAO Statement. 
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5.0 SITE RISK CHARACTERIZATION 

Pursuant to 310 CMR 40.0990, a Method 3 Risk Characterization was completed to 
assess risk lo health, public welfare, safety and the environment associated with RTN 3-00601. 
The Method 3 Risk Characterization was prepared by Dr. Susan A. Sundstrom of Groton, 
Massachusetts in June 2001. The Method 3 Risk Characterization was originally submitted to 
the DEP with the Phase II Report in August 2001. A copy of the Method 3 Risk 
Characterization is included in Appendix D of this report. Risks were evaluated with respect lo 
exposure to OHM detected in soil, groundwater, indoor air and surface water at the Site. 

5.1 CLASSIFICATION OF SOIL AND GROUNDWATER 

5.1.1 Soil Classification 

Pursuant to 310 CMR 40.0933, applicable soil categories are selected based upon the 
frequency, intensity of use and accessibility of the disposal site by adults and children. Pursuant 
to 310 CMR 40.0923, risk characterization shall consider ciurent and reasonably foreseeable 
disposal site activities. 

5.1.1.1 Frequency of Use 

Frequency of use indicates how often a receptor makes use of, or has access to, a disposal 
site. Frequency of use is classified as either "High," "Low" or "Not Present" based upon specific 
criteria set forth in 310 CMR 40.0933(4)(a). Pursuant to 310 CMR 40.0933(4)(a)(3), children's 
frequency at the disposal site is classified as "Low" because the Site is located in an industrial 
area and is surrounded by a chain link fence; therefore, it is unlikely that children would be 
present on the Site frequently. Pursuant to 310 CMR 40.0933(4)(a) (2), although unlikely it is 
possible that adult employees could routinely walk this area of the Site and, therefore, adult 
frequency is classified as "High". 

5.1.1.2 Intensity of Use 

The intensity of use is based upon the activities and uses that occur at a disposal site. The 
intensity of use is classified as either "High" or "Low." Pursuant to 310 CMR 40.0933(4)(b), 
disposal site activities and uses, which have the potential to disturb soil, and result in either direct 
contact with the soil itself or inhalation of soil-derived dust shall be characterized as high 
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intensity use activities. Examples of such activities include gardening, digging and recreational 
sports. Passive activities, which do not disturb the soil, such as walking, shall be classified as 
low intensity use activities. It is unlikely that children and adults may be present that would 
actively disrupt the soil. Therefore, the intensity of activities is considered "Low" for both adults 
and children. 

5.1.1.3 Accessibility 

Soils are classified as "Accessible," "Potentially Accessible" or "Isolated" based upon the 
depth to impact and the presence of impervious material if any. Pursuant to 310 CMR 
40.0933(4)(c), impacted soils located within the first three feet of the surface in an unpaved area 
would be considered "Accessible." Soils from three to 15 feet below grade in unpaved areas, or 
soils from less than tliree feet below grade in paved areas, would be considered "Potentially 
Accessible." Soils greater than 15 feet below grade or beneath the footprint of a building would 
be considered "Isolated." 

VOCs are present in shallow soil at SS-1 in an unpaved area northwest of the building, as 
indicated on Figure 1-2, Appendix A. Pursuant to 310 CMR 40.0933(4)(c)(l), VOCs are 
detected in soil located less than three feet below the surface and, therefore, are classified as 
"Accessible." 

5.1.1.4 Site Specific Soil Classification 

Pursuant to 310 CMR 40.0933(6), soil that is considered "Accessible" but where a child's 
frequency and intensity is low and an adults frequency and either, but not both, the adults 
frequency and intensity is High, is classified as S-2. Therefore, soils at the disposal site are 
classified as S-2. 

5.1.2 Groundwater Classification 

Groundwater classification is based upon several factors, including the current and 
potential use of water as a drinking water source, proximity to buildings and ecological risks. 
Pursuant to 310 CMR 40.0932 the applicable groundwater category shall be identified for both 
the groundwater currently affected by the release of petroleum and any area to which the 
impacted groundwater is expected to migrate. Groundwater is categorized into tliree categories: 
GW-l,GW-2andGW-3. 
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1. The GW-1 classification applies to groundwater located within the boundaries of a 
current or potential drinking water source area. 

2. The GW-2 classification applies to groundwater located within 30 feet of an existing 
occupied building or structure, and where the annual average depth to groundwater is 
15 feet or less. The Method 1 GW-2 Groundwater Cleanup Standard addresses the 
potential exposure to vapors collecting in buildings above or adjacent to impacted 
groundwater. 

3. The GW-3 classification applies to all groundwater that can potentially impact 
surface water bodies. Pursuant to 310 CMR 40.0932(2), all groundwater is 
considered a potential source of discharge to a surface water body. Therefore, the 
GW-3 classification applies to all groundwater within the boundaries of the 
Commonwealth of Massachusetts. 

Unlike the soil classifications, which are mutually exclusive, the potential exists for all 
three groundwater classifications to apply to a single disposal site. For example, a release within 
a Zone II Protection Area, that is within 30 feet of an occupied building, and where the 
groundwater elevation is less than 15 feet below grade would be governed by GW-1, GW-2 and 
GW-3 Method 1 Groundwater Cleanup Standards. 

5.1.2.1 Site Specific Groundwater Classification 

As indicated on Figure 5-1, Appendix A and set forth in the Phase II Report, the disposal 
site is not located within the boundaries of a Current or Potential Drinking Water Source Area. 
Therefore, the GW-1 groundwater classification is not applicable to the disposal site. 

There are occupied buildings located within 30 feet of the disposal site and groundwater 
is located less than 15 feet below grade. Therefore, the GW-2 groundwater classification is 
applicable to the disposal site. 

As set forth above, the GW-3 classification is applicable to all of the groundwater located 
within the boundaries of the Commonwealth of Massachusetts. Therefore, the GW-3 
groundwater classification is applicable to the disposal site. 

5.1.3 Hot Spot Evaluation 

Pursuant to 310 CMR 40.0006, a hot spot means a discrete area where the concentrations 
of oil or hazardous material or the thickness of Non-aqueous Phase Liquid ("NAPL") are 
substantially higher than those present in the surrounding area. A hot spot shall be identified 
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based on consideration of both the concentrations or thickness of an OHM within a contaminated 
area and the spatial pattern of that contamination. The aerial extent and spatial pattern of a hot 
spot may be determined through the analytical results from multiple samples taken within the 
area, or the results of limited sampling in combination with other knowledge about the release, 
such as the presence of discoloration, odors or a defined source area. 

(a) Discrete areas where the average concentration within the area is greater than ten 
but less than one hundred times the average concentration in the immediate 
surrounding area is a Hot Spot unless there is no evidence that the discrete area 
would be associated with greater exposure potential than the surrounding area. In 
all cases, a discrete area where the concentration of an OHM is greater than one 
hundred times the concentration in the surrounding area shall be considered a Hot 
Spot. In no case shall concentrations of oil or hazardous material equal to or less 
than an applicable Method 1 Standard be considered indicative of a Hot Spot. 

(b) Any discrete area where the average thickness of NAPL is greater than ten times 
the average thickness in the surrounding area is a Hot Spot. 

As set forth in Section 3.0, NAPL has not been detected at the Site. As set forth in Table 
2-1, Appendix E, post-remediation groundwaler samples collected from five monitoring wells 
(MW-4, GZA-4, URS-2, URS-1 and WE-3) had OHM above the applicable Method I GW-2 
Groundwater Standards and well below Method 3 UCLs. As set forth in the historical soil tables 
(Tables 1 and 4 of the Phase II Report, Appendix C), only one soil sample (SS-1) had OHM 
above the applicable Method 1 S-2/GW-2 Soil Standards. There is no evidence that the area of 
MW-4, GZA-4, URS-2 and WE-3 or SS-1 would be associated with a greater potential than the 
surrounding area. Therefore, a Hot Spot does not exist at the Site. In addition, consistent with the 
Master Massachusetts Contingency Plan ("MCP") Q&A guidance document dated November 
2002, a Hot Spot cannot be created through remediation. 

5.2 METHOD 3 RISK CHARACTERIZATION 

The Method 3 Risk Characterization included in Appendix D was prepared pursuant to 
310 CMR 40.0990 in order to assess risk to human health, public welfare, safety and the 
environment with respect to exposure to OHM detected in soil, groundwater, indoor air and 
surface water at the Site. It should be noted that the concentrations of OHM detected in 
environmental media since the completion of the Method 3 in August 2001 is less than what was 
utilized in the Method 3 Risk Characterization in 2001. 
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5.2.1 Evaluation of Risk to Human Health 

As set forth in the Method 3 Risk Characterization, Appendix D, risks to human health 
were evaluated for the exposure scenarios set forth below. The Method 3 Risk Characterization 
assumed that the Site will remain a commercial or industrial property and utilized indoor air data 
collected while the passive vents installed in the crawl space below Building 1 were in place. 

• Employees: The primary exposure pathways for employees working at the Site are 
potential inhalation of VOCs in indoor air and direct contact with VOCs detected in 
soil. Under current and future conditions, a condition of NSR exists for employees. 

• Trespassers: Older children (trespassers) could visit the Site and contact impacted 
surface soil. The primary exposure pathways for trespassers are ingestion and dermal 
contact with soil. Under current and future conditions, a condition of NSR exists for 
trespassers. 

• Construction Workers: Under future conditions, Lightship Engineering assumed 
that construction work may be performed on the Site. Risks were evaluated for 
potential future construction workers who would contact impacted soil during 
excavation activities. Based on the Method 3 a condition of NSR exists for potential 
future construction workers. 

• Hypothetical Future Receptor: As sel forth above, an AUL is being implemented at 
the disposal site that will restrict use of the Site to commercial/industrial uses. 
Therefore, a complete exposure pathway does not exist with respect to the residential 
receptor and, therefore, that exposure was not evaluated. 

5.2.2 Evaluation of Risk to Public Welfare 

Pursuant to 310 CMR 40.0994(4), a level of No Significant Risk of ham] to public 
welfare exists if: 

(a) No nuisance conditions exist or will result from the release or threat of release of 
OHM, including: 

1. The breathing zone of ambient and indoor air is currently and will, in the 
reasonably foreseeable future, remain free from persistent, noxious odors; 

2. There is accessible drinking water that is and will, in the reasonably 
foreseeable future, remain free from noxious taste and odors; and 

3. Livestock is and will remain, in the reasonably foreseeable future, free from 
harmful effects. No specific evaluation of livestock is required if it is 
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reasonable to conclude that the human health and environmental risk 
characterizations conducted for the site are also protective of livestock 
exposures. 

(b) No community that is currently affected and/or community for which it is 
reasonably foreseeable to conclude that it could be affected by the release 
experiences significant adverse impacts as set forth as the factors to be considered 
in 40.0994(2); 

(c) The requirements of 310 CMR 40.0996 concerning the UCLs are met. 

As set forth in the Method 3 Risk Characterization, Appendix D, a condition of NSR to 
public welfare and the environment was not met in 2001 because the concentration of 1,1,1-
trichloroethane and toluene were detected in well MW-4 at concentrations above the Method 3 
UCLs. As set forth in Table 2-1, significant decreases in VOC concentrations have occurred in 
groundwater since the SVE/AS system was activated in April 2003. Post-remediation 
groundwater samples collected from well MW-4 in the source area indicate that VOC 
concentrations are below Method 3 UCLs. Therefore, a level of NSR now exists with respect to 
public welfare. 

5.2.3 Evaluation of Risk to Safety 

Pursuant to 310 CMR 40.0960(3), a level of No Significant Risk to safety exists if the 
conditions at the disposal site which are related to a release of OHM do not currently and will not 
in the foreseeable future pose a threat of physical harm or bodily injury to people. Such release-
related conditions may include, but are not limited to: 

(a) the presence of rusted or corroded drums or containers, open pits, lagoons or other 
dangerous structures; 

(b) any threat of fire or explosion, including the presence of explosive vapors 
resulting from a release of oil and/or hazardous material; and 

(c) any uncontained materials, which exhibit the characteristics of corrosivity, 
reactivity or flammability described at 310 CMR 40.0347. 

As set forth in the Method 3 Risk Characterization, Appendix D, a level of NSR exists 
with respect to safety. 
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5.2.4 Evaluation of Risk to the Environment 

As set forth in the Method 3 Risk Characterization, Appendix D, a Stage I Environmental 
Screening Risk Assessment was conducted for River Meadows Brook to determine whether there 
is current or potential future exposure of Environmental Receptors to OHM at or from the 
disposal site that may require further assessment. Exposure pathways may be eliminated if 1) 
significant risk is readily apparent; or 2) an exposure pathway is incomplete because 
environmental receptors would not be exposed; or 3) an exposure pathway is complete but does 
not pose a significant risk. 

As set forth in the Phase II Report, VOCs are present in surface soil on the northwest side 
of the building and in surface water at River Meadows Brook. Because potential exposure of 
terrestrial and aquatic receptors was identified the potential for harm was evaluated further. As 
set forth in the Method 3 Risk Characterization, based on the size and quality of the potential 
habitat and the types of receptors likely to be present in the habitat, OHM in soil do not present 
an unacceptable risk to the environment. VOC concentrations detected in surface water were 
below the Massachusetts Surface Water Quality Standards or Guidelines and. therefore, are not 
considered significant. 

Based upon the evaluation set forth above, a level of No Significant Risk exists with 
respect to the environment. 
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6.0 FEASIBILITY OF APPROACHING OR ACHIEVING BACKGROUND 
CONDITIONS 

Pursuant to 310 CMR 40.1056(2)(e), an evaluation of the feasibility of approaching or 
achieving background conditions is set forlh below. The evaluation of approaching or achieving 
background conditions was completed consistent with DEP's Conducting Feasibility Evaluations 
Under TlieMCP dated July 16, 2004 (the "Feasibility Evaluation Document"). 

Pursuant lo Section 9.3.2 of the Feasibility Evaluation Document, Conditions of 
Categorical Infeasibility for OHM in soil include: 

• Excavations under Permanent Structures (Section 9.3.2.1); and 

• Remediation of persistent OHM located in S-2 and S-3 soils (Section 9.3.2.4). 

Pursuant to Section 9.3.3 of the Feasibility Evaluation Document, where technologically 
feasible, a Conditions of Achieving Background for OHM in groundwater include: 

• Concentrations of OHM in groundwater at or below one half the Method 1 
Groundwaler Standards; or 

• When groundwater treatment has reduced persistent OHM to the point of inflection. 

As set forth in Section 5.1.1.4, persistent VOC compounds are located in S-2 soils and/or 
beneath Permanent Structures. In order to achieve or approach background in groundwaler, it is 
likely that OHM impacted soil would be excavated from the area surrounding MW-4 that is 
under a permanent structure (Building 2). Soil removal is technologically infeasible as a result of 
being located under a permanent structure. Therefore, as set forth above, achieving or 
approaching background in connection with RTN 3-00601 is not feasible. 
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7.0 ACTIVITY AND USE LIMITATION 

Pursuant to 310 CMR 40.1056(l)(f), and 40.1056(2)(g) and (h), an AUL is required for 
this Class A-3 RAO. The AUL - Form 1075 was recorded at the Middlesex County Registry of 
Deeds - North District on February 24, 2006. An AUL Opinion and the AUL Opinion 
transmittal form BWSC-113A are being submitted concurrently with this report. Copies of the 
AUL Opinion, the AUL Opinion transmittal form BWSC-113A and AUL - Form 1075 are 
attached as Appendix B. The AUL Area is defined as the upland portion of the disposal Site 
bounded by the approximate high water mark of River Meadows Brook to the northwest as 
indicated on Figure 1-2, Appendix A. 

A summary of the provisions of the AUL that is required to maintain a condition of NSR 
at the disposal site is set forth below. 

7.1 PERMITTED ACTIVITIES AND USES 

The following activities and uses shall be permitted without compromising the condition 
ofNSR: 

• Commercial and/or industrial use of the on-site building, provided that the passive 
vents installed in the crawl space below Building 1 are maintained and the interior 
layout and use remain the same; 

• Excavation associated with emergency or short term (three months or less) 
underground utility and/or construction work, provided it is conducted in accordance 
with a Soil Management Plan and a Health and Safety Plan; 

• Activities which are not identified by this Notice as being inconsistent with 
maintaining a condition of No Significant Risk; and 

• Such other activities and uses which, in the Opinion of an LSP, shall present no 
greater risk of harm to health, safety, public welfare, or the environment than the 
activities set forth in this paragraph. 

7.2 PROHIBITED AND/OR LIMITED ACTIVITIES AND USES 

The following activities and uses shall be prohibited and/or limited to achieve a condition 
ofNSR: 
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• Use of the Site as agricultural, institutional (with a residential or child care 
component), recreational or as a playground or other similar use where a child is 
likely to be present or other use which was not considered within the risk 
characterization and demonstrated to pose No Significant Risk of harm to human 
health, safely, public welfare, and the environment; and 

• Significant alterations or changes in use of spaces in the existing buildings or 
construction of other buildings on-site without the installation of a passive venting 
system and vapor barrier and/or performance of indoor air monitoring which 
adequately demonstrates that VOCs are not migrating into the building at 
unacceptable levels. 

7.3 OBLIGATIONS AND CONDITIONS NECESSARY TO MAINTAIN A 
CONDITION OF NSR 

If applicable, obligations and/or conditions to be undertaken and/or maintained at the 
disposal site to maintain a condition of NSR as set forth in the AUL Opinion shall include the 
following: 

• Maintenance and quarterly inspections of the passive vents installed in the crawl 
space below Building 1 to minimize vapor migration into the building; 

• Performance of groundwater monitoring, indoor air monitoring, and/or soil gas 
sampling for any future building constructed at the site to determine whether impacts 
associated with the disposal site may pose a potential risk of exposure to building 
occupants; 

• Performance of response actions in accordance with the Massachusetts Contingency 
Plan, should conditions and/or environmental monitoring conducted pursuant to the 
Obligation set forth above indicate that VOCs associated with the disposal site are 
migrating into the buildings; and 

• A Soil Management Plan and Health and Safety Plan must be prepared and 
implemented prior to the commencement of any subsurface activities which may 
disturb OHM impacted soil at the Site. 
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8.0 SUMMARY AND CONCLUSIONS 

Pursuant to 310 CMR 40.1056, the conclusions, including a summary of the Sile 
assessment findings, arc set forth below. 

A summary of the response actions conducted at the Site is set forth below. 

• As set forth in Section 1.0, the Site has been impacted by a VOC release that consists 
primarily of TCE and PCE and their degradation products, 1,1,1-TCA, toluene and 
other select VOCs associated with RTNs 3-00601. 

• The main source of the release at the Site appears to be the former catch basin/sump 
located in the northeast corner of Building 2. In 1986, approximately 26 drums of 
liquid and three drums of soil/sediment were recovered from the sump and disposed 
of off-Site. 

• Subsurface investigations have included the advancement of soil borings, installation 
of monitoring wells and the collection of soil, groundwater. surface water and air 
samples at the locations across the Site as indicated on Figures 1-2 and 1-3, Appendix 
A. 

• Historically, soil samples were collected from shallow soil borings in AOC 1, AOC 4 
and the paved parking area on the west side of the property. Analytical summary 
tables of OHM detected are attached in Tables 1 and 4 (from the URS Phase II 
Report), Appendix C. 

• Historically, surface water samples were collected from River Meadows Brook at 
locations upstream and down stream from the Site. Analytical summary tables of the 
compounds detected are attached in Tables 3 and 8 (from the URS Phase II Report), 
Appendix C. 

• Indoor air samples have been collected on two occasions from locations inside the 
office area of Building 1. A passive vent was installed in the crawl space beneath 
Building 1 prior to the second air sampling event. An analytical summary table of the 
compounds detected is included as Table 9 (from the URS Phase II Report), 
Appendix C. 

• Groundwater at the Site is estimated to be flowing in a northwesterly direction and 
discharging into River Meadows Brook. 

• The 2001 Method 3 Risk Characterization concluded that a level of NSR to public 
health, safety, welfare and the environment existed under existing conditions (i.e., 
continued use of the upland portion of the property for commercial or industrial 
purposes and that the passive vents installed in the crawl space below Building 1 
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remain in place and operational). A level of NSR had not been achieved in 2001 for 
future residential receptors and with respect to public welfare and the environment as 
a result of the VOC that exceeded UCLs in groundwater at monitoring well MW-4. 

• An SVE/AS system was installed in the vicinity of well MW-4 to remediate soil and 
groundwater in the source area. The SVE/AS remediation system operated at the Site 
for 18 months between April 25, 2003 and October 25, 2004. Post-remediation 
groundwater samples collected at the Site confirmed that VOC concentrations in 
groundwater had been reduced to below UCLs. 

• With the implementation of an AUL, restricting the upland portion of the property use 
to commercial/industrial purposes and the requirement that passive vents installed in 
the crawl space below Building 1 remain in place and operational, a level of NSR has 
been achieved for current and future conditions. 

• Consistent with the Feasibility Document, additional remedial actions to achieve or 
approach background for persistent compounds that remain in soil and groundwater at 
the Site are considered infeasible. 

• There are no on-going remedial operations at the Disposal Site. 

• Based upon the results of assessment activities and the implementation of an AUL, a 
Class A-3 RAO is applicable to the Disposal Site. The Disposal Site and AUL 
boundaries are indicated on Figure 1-2, Appendix A. 
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9.0 LIMITATIONS 

1. Lightship Engineering is not responsible for the accuracy of the information provided 
to Lightship Engineering by third parties. Except as otherwise stated in this report, 
Lightship Engineering has not attempted to verify the accuracy or completeness of 
any such information. 

2. The data presented in this report, and Lightship Engineering's opinions based on such 
data, is provided in accordance with Lightship Engineering's proposal for 
professional services and the tenns and conditions between Jones Environmental 
Services (Northeast), Inc. and Lightship Engineering, pursuant to which the 
environmental professional services were rendered. The data reported and findings, 
observations, and conclusions expressed in this report are limited by Lightship 
Engineering's scope of work, including the extent of subsurface exploration and other 
tests. 

3. This report is for the sole use of Jones Environmental Services (Northeast), Lie. Any 
reuse or reliance on this report by any other third parly shall be done only with the 
written consent of Lightship Engineering. 

4. The findings, observations, opinions, conclusions, and recommendations are not 
intended to, and do not imply a warranty or a guarantee, and are based solely upon 
site conditions at the time of Lightship Engineering's investigation. The findings, 
observations, opinions, conclusions, and recommendations should not be considered 
an opinion concerning the compliance of any past or present owner or operator of the 
Site with any federal, state, or local law or regulation. Nothing in this report 
constitutes a legal opinion or legal service and should not be relied upon as such. 
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APPENDIX A 
FIGURES 

Figure 1-1 Site Locus Map 

Figure 1-2 Disposal Site Map 

Figure 1-3 Historic AOC and Sampling Locations Map 

Figure 5-1 MassGIS Map 
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APPENDIX B

ACTIVITY AND USE LIMITATION - FORM 1075 



0

Massachusetts Department of Environmental Protection 
BWSC113 Bureau of Waste Site Cleanup 

Release Tracking Number 
ACTIVITY & USE LIMITATION (AUL) TRANSMITTAL FORM 

Pursuant to 310 CMR 40.1056 & 40.1070 - 40.1084 (Subpart J) 

A. DISPOSAL SITE LOCATION: 

1. Disposal site Name: Former Jet-Line/Geochem 

2. street Address: 263 Howard Street 

3. City/Town: Lowell 4. ZIP Code:
. 01852-0000 

5. Check here if a Tier Classification Submittal has been provided to DEP for this disposal site. 

CD a TieMA CD b. TieMB CD c. Tier 1C 0 d. Tier2 

6. If a Tier I Permit has been issued, provide Permit Number: 

B. THIS FORM IS BEING USED TO: (check one) 

 1. Submit a certified copy of a Notice of Activity and Use Limitation, pursuant to 310 CMR 40.1074. 

D 2. Submit an Evaluation of Changes in Land Uses/Activities and/or Site Conditions after a Response Action Outcome 
Statement has been filed pursuant to 310 CMR 40.1080. 

CD 3. Submit a certified copy of an Amended Notice of Activity and Use Limitation, pursuant to 310 CMR 40.1081 

D 4. Submit a certified copy of a Partial Termination of a Notice of Activity and Use Limitation, pursuant to 310 CMR 
40.1083(3). 

CD 5. Submit a certified copy of a Termination of a Notice of Activity and Use Limitation, pursuant to 310 CMR 40.1083(1)(d). 

] 6. Submit a certified copy of a Grant of Environmental Restriction, pursuant to 310 CMR 40.1071. 

7. Submit a certified copy of an Amendment of a Grant of Environmental Restriction, pursuant to 310 CMR 40.1081 (3). 

CD 8. Submit a certified copy of a Partial Release of a Grant of Environmental Restriction, pursuant to 310 CMR 40.1083(2). 

CD 9. Submit a certified copy of a Release of a Grant of Environmental Restriction, pursuant to 310 CMR 40.1083(1)(c). 

CD 10. Submit a certified copy of a Confirmatory Activity and Use Limitation, pursuant to 310 CMR 40.1085(4). 

11. Provide Additional RTNs: 

CD a. Check here if this AUL Submittal covers additional Release Tracking Numbers (RTNs). 

b. Provide the additional Release Tracking Number(s) I I 
covered by this AUL Submittal. '—' 

(All sections of this transmlttal form must be filled out unless otherwise noted above. 
BWSC113A is required for all submittals listed above) 

Revised: 06/27/2003 Page 1 of 4 



JSP "̂l|fc 'Massachusetts Department of Environmental Protection Buuor-M * 
B\^^ Bureau of Waste Site Cleanup BWSC1 1 3 

S 
W jf^m ACTIVITY & USE LIMITATION (AUL) TRANSMITTAL FORM Re ease Tracking Number 

3 601 ^IBt_\ J PiirciianMn3inrMR4n.i05fi& 40 1070-40 infuffiiihpartJi
^̂ ™< M 

C. AUL INFORMATION: 

1 . Document (per Section B) Recording and/or Registration Information: 

a Namo „,PpDhtn. nf nrrrt.nnfi,«r | ,,„„ p^Mmtim -ffirr- Middlesex County - North District 

b. Book anrf Page Kli imher anri/nr Document Number! BOOk 1 98447 P&QB 56 

c. Date of r«r.r«-riing and/^r registration- 02/24/2006 
mm/dd/vyvv 

2. Is the address of the property subject to AUL different from the disposal site address listed above? 

B a. No |~| b. Yes If yes, then fill out address section below. 

3. Street Address

4. Citv/Town: 5 2!P(""Hc-

D. PERSON SUBMITTING AUL TRANSMITTAL FORM: 

1 . Check all that apply: [J a. change in contact name Q b. change of address D und^rtakingVeTpons^ctions 

2. Nameofomani,a,i.n. Jones Environmental Services (Northeast), Inc. 

3. Contact First Nam*.- Jim 4 I nst Npm°- C?reen 

5 street- 263 Howard Street fi Tith- President, CEO & CFO 

7. Citv/Town: Lowell R <**.. MA g 7IP r.nriP- 01852-0000 

10. Telephone: {978)453-7772 i iF*t- 12 PAY

13. Is the person described in this section the owner of the property? 

0 a. Yes |~~| b. No , if checked then Section G must be filled out by at least one owner. 

I I c. Check here If providing names and addresses of any additional owners in an attachment. 

E. RELATIONSHIP TO DISPOSAL SITE OF PERSON SUBMITTING AUL TRANSMITTAL FORM: (check one) 

0 1. RPorPRR 0 a. Owner \~] b. Operator Q c. Generator [ | d. Transporter 

Q * nther RP ™ PRP Specify' 

I I 2. Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c. 21 E, s. 2) 

Q] 3. Agency or Public Utility on a Right of Way (as defined by M.G.L. c. 21 E, s. 5Q)) 

|~~] 4. Anv Other PfirRnn Submitting Al II Specify 

Revised: 06/27/2003 Page 2 of 4 
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Massachusetts Department of Environmental Protection 
Bureau of Waste Site Cleanup BWSC113 

ACTIVITY & USE LIMITATION (AUL) TRANSMITTAL FORM Release Tracking Number 

Pursuant to 310 CMR 40.1056 & 40.1070 - 40.1084 (Subpart J) 

F. REQUIRED ATTACHMENT AND SUBMITTALS: 

i^j 1 . Check here to certify that notice of the proposed Activity and Use Limitation (AUL) was given to all record-interest holders, 
— if any, in accordance with 310 CMR 40.1074(1)(e), via certified mail. 

M a. Check here if there were no record interest holders. b. Date of certified mailing: 
mm/dd/yyyy 

c. Check here to certify that names and addresses of all record holders notified is attached. 

2. Check here to certify that within 30 days of recording and/or registering the AUL, including amending, releasing or 
r^i terminating the AUL, a copy of the AUL was/will be provided to the Chief Municipal Officer, the Board of Health, the Zoning 
^ Official, and the Building Code Enforcement Official in the community(ies) where the the property subject to such Activity and 

Use Limitation is located. 

3. Check here to certify that within 30 days of recording and/or registering the AUL, including amending, releasing or 
0 terminating the AUL, a Legal Notice was/will be published in a newspaper with circulation in the community(ies) where the 

property subject to the AUL is located. 

r^ 4. Check here to certify that within 7 days of publishing a Legal Notice in a newspaper with circulation in the community(ies) 
— where the property subject to the AUL is located, a copy of the notice was/will be submitted to DEP. 

5. Check here to certify that within 30 days of recording and/or registering the AUL, including amending, releasing or 
0 terminating the AUL, a certified copy of the AUL, including the LSP Opininon containing the material facts, data, and other 

information, will be submitted to DEP. 

1— j 6. Check here if any non-updatable information provided on this form is Incorrect, e.g. Site Address/Location Aid. Send 
•—' corrections to the DEPRegional Office. 

_ 7. If an Evaluation of Changes in Land Uses/Activities and/or Site Conditions after a Response Action Outcome 
[_| Statement is being submitted, check here to certify that the LSP Opinion containing the material facts, data, and other 

information is attached. 

G. CERTIFICATION OF OWNER OF PROPERTY, IF NOT PERSON SUBMITTING AUL TRANSMITTAL FORM: 

1.1, , attest under the pains and penalties of perjury that I am the owner of said 
property(ies), subject to the AUL 

2. 3. Date: 

Signature mm/dd/yyyy 

4. Name of Organization: 

5. Contact First Name: 6. Last Name: 

7. Street: 8. Title: — 

9. City/Town: 10. State: 11. ZIP Code: 

12. Telephone: 13. Ext.: 14. FAX: 

Revised: 06/27/2003 Page 3 of 4 
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Massachusetts Department of Environmental Protection 
Bureau of Waste Site Cleanup BWSC113 

ACTIVITY & USE LIMITATION (AUL) TRANSMITTAL FORM ^j^se Tracking Number 

Pursuant to 310 CMR 40.1056 & 40.1070 - 40.1084 (Subpart J) 

(H. CERTIFICATION OF PERSON MAKING SUBMITTAU 

1.1, Jim Green , attest under the pains and penalties of perjury (i) that I have personally 
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this 
ransmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the Information, the 
material information contained in this submittal is, to the best of my knowledge and belief, true, accurate and complete, and (iii) 
hat I am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. I/the person or entity 

on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to, possible 
fines and imprisonment, for willfully submitting false, inaccurate, or incomplete information. 

Pursuant to 310 CMR 40.1074 (1)(f), I also hereby certify under penalties of perjury, that either I (if person submitting the AUL 
Transmittal Form is the property owner), or 

Jones Environmental Services (Northeast), Inc. 
2. Name of Property Owner 

am/is identified on the Notice of AUL as the owner of the property subject to the AUL, owned such property on the date that the AUL 
was recorded and /or registered 

3. By: 4 Title: HEO & President 
7 

Signature 

5 For. Jones Environmental Services (Northeast), Inc. 6. Date: 

(Name of person or entity recorded in Section D) mm/dd/yyyy 

 I 7. Check here if the address of the person providing certification is different from address recorded in Section D. 

8. Street: 

9. City/Town: 10. State: 11. ZIP Code: 

2. Telephone: 13. Ext.: 14. FAX: 

YOU ARE SUBJECT TO AN ANNUAL COMPLIANCE ASSURANCE FEE OF UP TO $10,000 PER 
BILLABLE YEAR FOR THIS DISPOSAL SITE. YOU MUST LEGIBLY COMPLETE ALL RELEVANT 
SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS INCOMPLETE. IF YOU 

SUBMIT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING A REQUIRED DEADLINE. 

Date Stamp (DEP USE ONLY:) 

_ Revised: 06/27/2003 Page 4 of 4 



BWSC-113 

Release Tracking 
Number 

F. 1. C. Name and Address of Record Holder Notified 

Mortgagee Notified by Certified Mail on December 13,2005: 

Lowell Properties, LLC 
6l5TarklinHillRoad 
New Bedford, MA 02745 
Atta: Kirk Franklin 



Form 1 075 310 CMR 40.1099 

Form 1075 

NOTICE OF ACTIVITY AND T JSE LIMITATION 
M.G.L. c. 21E, § 6 and 310 CMR 40.0000 

Disposal Site Name: Former Jet-Line/Geochem Recorded: 02/24/2006 ose 
DEP Release Tracking No.(s): 3000601 

This Notice of Activity and Use Limitation ("Notice") is made as of this 10th day of 
February, 2006, by Jones Environmental Services (Northeast), Inc., a Massachusetts Corporation 
having a principal place of business at of 263 Howard Street, Lowell, Massachusetts 01852, together 
with its successors and assigns (collectively "Owner"). 

V W I T N E S S E T H  : 

B WHEREAS, Jones Environmental Services (Northeast), Inc., is the owner in fee simple 
v^ of that certain parcel of land located in Lowell, Middlesex County, Massachusetts with the buildings 

-v and improvements thereon, pursuant to a deed recorded with the Middlesex County Registry of Deeds 
^ in Book 3256, Page 3 12; 
\fi 
^, WHEREAS, said parcel of land, which is more particularly bounded and described in 

v Exhibit A, attached hereto and made a part hereof ("Property") is subj ect to this Notice of Activity and 
^ Use Limitation. The Property is shown on a plan recorded in the Middlesex County Registry of Deeds 
3 in Plan Book 95, Plan 146; 

WHEREAS, a portion of the Property ("Portion of the Property") is subject to this Notice ^ M of Activity and Use Limitation. The Portion of the Property is more particularly bounded and 
•3 described in Exhibit A-l, attached hereto and made a part hereof. The Portion of the Property is 
J\) shown as the "A.U.L Area"on a plan recorded with the Middlesex County Registry of Deeds in Plan 

O 

WHEREAS, the Portion of the Property comprises part of a disposal site as the result of a 
release of oil and/or hazardous material. Exhibit B is a sketch plan showing the relationship of the 
Portion of the Property subject to this Notice of Activity and Use Limitation to the boundaries of said 
disposal site existing within the limits of the Property and to the extent such boundaries have been 
established. Exhibit B is attached hereto and made a part hereof; and 

WHEREAS, one or more response actions have been selected for Portion of the Disposal 
Site in accordance with M.G.L. c. 21E ("Chapter 21 E") and the Massachusetts Contingency Plan, 310 
CMR 40.0000 ("MCP"). Said response actions are based upon (a) the restriction of human access to 
and contact with oil and/or hazardous material in soil and/or groundwater and/or (b) the restriction of 
certain activities occurring in, on, through, over or under the Portion of the Property. The basis for 
such restrictions is set forth in an Activity and Use Limitation Opinion ("AUL Opinion"), dated 
February 10,2006, (which is attached hereto as Exhibit C and made a part hereof); 

(lot 
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NOW, THEREFORE, notice is hereby given that the activity and use limitations set forth in said 
AUL Opinion are as follows: 

1. Activities and Uses Consistent with the AUL Opinion. The AUL Opinion provides that a 
condition of No Significant Risk to health, safety, public welfare or the environment exists for any 
foreseeable period of time (pursuant to 310 CMR 40.0000) so long as any of the following activities 
and uses occur on the Portion of the Property: 
(i) Commercial and/or industrial use of the on-site building, provided that the passive vents 

installed in the crawl space below Building 1 are maintained and the interior layout and use 
remain the same; 

(ii) Excavation associated with emergency or short term (three months or less) underground 
utility and/or construction work, provided it is conducted in accordance with a Soil 
Management Plan and a Health and Safety Plan; 

(iii) Activities which are not identified by this Notice as being inconsistent with maintaining a 
condition of No Significant Risk; and 

(iv) Such other activities and uses which, in the Opinion of an LSP, shall present no greater risk 
of harm to health, safety, public welfare, or the environment than the activities set forth in 
this paragraph. 

2. Activities and Uses Inconsistent with the AUL Opinion. Activities and uses which are 
inconsistent with the objectives of this Notice of Activity and Use Limitation, and which, if 
implemented at the Portion of the Property, may result in a significant risk of harm to health, safety, 
public welfare or the environment or in a substantial hazard, are as follows: 

(i) Use of the Site as agricultural, institutional (with a residential or child care component), 
recreational or as a playground or other similar use where a child is likely to be present or 
other use which was not considered within the risk characterization and demonstrated to pose 
No Significant Risk of harm to human health, safety, public welfare, and the environment; 
and 

(ii) Significant alterations or changes in use of spaces in the existing buildings or construction of 
other buildings on-site without the installation of a passive venting system and vapor barrier 
and/or performance of indoor air monitoring which adequately demonstrates that VOCs are 
not migrating into the buildings at unacceptable levels. 

3. Obligations and Conditions Set Forth in the AUL Opinion. If applicable, obligations and/or 
conditions to be undertaken and/or maintained at the Portion of the Property to maintain a condition 
of No Significant Risk as set forth in the AUL Opinion shall include the following: 

(i) Maintenance and quarterly inspections of the passive vents installed in the crawl space below 
Building 1 to minimize vapor migration into the building; 

(ii) Performance of groundwater monitoring, indoor air monitoring, and/or soil gas sampling for 
any future building constructed at the site to determine whether impacts associated with the 
disposal site may pose a potential risk of exposure to building occupants; 

(iii) Performance of response actions in accordance with the Massachusetts Contingency Plan, 
should conditions and/or environmental monitoring conducted pursuant to the Obligation set 
forth above indicate that VOCs associated with the disposal site are migrating into the 
buildings;and 

(iv) A Soil Management Plan and Health and Safety Plan must be prepared and implemented 
prior to the commencement of any subsurface activities which may disturb OHM impacted 
soil at the Site. 
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• 4. Proposed Changes in Activities and Uses. Any proposed changes in activities and uses at the 
Portion of the Property which may result in higher levels of exposure to oil and/or hazardous material 
than currently exist shall be evaluated by an LSP who shall render an Opinion, in accordance with 310 
CMR 40.1080 et seq., as to whether the proposed changes will present a significant risk of harm to 
health, safety, public welfare or the environment. Any and all requirements set forth in the Opinion to 
meet the objective of this Notice shall be satisfied before any such activity or use is commenced. 

5. Violation of a Response Action Outcome. The activities, uses and/or exposures upon which this 
Notice is based shall not change at any time to cause a significant risk of harm to health, safety, public 
welfare, or the environment or to create substantial hazards due to exposure to oil and/or hazardous 
material without the prior evaluation by an LSP in accordance with 310 CMR 40.1080 et seq., and 
without additional response actions, if necessary, to achieve or maintain a condition of No Significant 
Risk or to eliminate substantial hazards. 

If the activities, uses, and/or exposures upon which this Notice is based change without the prior 
evaluation and additional response actions determined to be necessary by an LSP in accordance with 
310 CMR 40.1080 et seq., the owner or operator of the Portion of the Property subject to this Notice at 
the time that the activities, uses and/or exposures change, shall comply with the requirements set forth 
in 310 CMR 40.0020. 

- Incorporation Into Deeds. Mortgages. Leases, and Instruments of Transfer. This Notice shall be 
incorporated either in full or by reference into all future deeds, easements, mortgages, leases, licenses, 
occupancy agreements or any other instrument of transfer, whereby an interest in and/or a right to use 
the Property or a portion thereof is conveyed. 

Owner hereby authorizes and consents to the filing and recordation and/or registration of this Notice, 
said Notice to become effective when executed under seal by the undersigned LSP, and recorded 
and/or registered with the appropriate Registry(ies) of Deeds and/or Land Registration Office(s). 
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WITNESS the execution hereof wider sea] this 10th day of February, 2006. 

Jones Environmental Services (Northeast), Inci 

Jwner 
By: Mr. Jim Green 
Its: CEO & President 

COMMONWEALTH OF MASSACHUSETTS 

Plymouth, ss February 10, 2006 

Then personally appeared the above-named Jim Green and acknowledged the foregoing 
instrument to be his free act and deed in his aforesaid respective capacities before me, 

Notary Public: 
My Commission Expires: S/3/ L 

The undersigned LSP hereby certifies that he executed the aforesaid Activity and Use Limitation 
Opinion attached hereto as Exhibit C and made a part hereof and that in his Opinion this Notice of Activity 
and Use Limitation is consistent with the terms set forth in said Activity and Use Limitation Opinion. 

.jMgwraHjL-•*ff**opft3 
Date: February 10,2006 

b«S 
52 Michael J. Pidcfflnock 

'•MCHftR'XSJ LSP No. 4068 
LSP SEAL: 

'F MASSACHUSETTS 

Plymouth, ss February 10,2006 

Then personally appeared the above named Michael J. Pierdinock and acknowledged the 
foregoing instrument to be his free act and deed before me, 

Notary Public: 
My Commission Expires: 5J2-I \$J) IO 

Upon recording, return to: 
Mr. Jim Green 
Jones Environmental Services (Northeast), Inc. 
263 Howard Street 
Lowell, Massachusetts 01852 
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Legal Description of Parcel of Land


A certain parcel of land in the City of Lowell, Middlesex County, Massachusetts, shown on a plan 
entitled "New York, New Haven and Hartford Railroad Office of Engineer - Real Estate Land in 
Lowell, Mass. To be conveyed to D.T. Sullivan Company, Inc., Scale 1"=40', July 1961"bounded 
and described as follows: 

Beginning at the southerly comer of the herein described premises in the easterly side line of 
the State Highway Layout No. 4953 dated June 7, 1960, recorded with said Deeds, Book 
1479, Page 12, on June 16, 1960, and in the division line of land now or formerly of said 
railroad and land now or formerly of H.A. Brewer; and 

Thence northwesterly, bounding southwesterly on said State Highway, in a curve to the right 
having a radius of 1300 feet, 164.20 feet to a point; 

Thence northwesterly, bounding southwesterly on said State Highway and tangent to said last 
described line, 89.85 feet to a point; 

Thence northeasterly, bounding northwesterly on said State Highway in a line making an 
interior angle of 84° 26' 57" with said last described coarse, 54.00 feet to a point; 

Thence northwesterly, bounding southwesterly on said State Highway, in a line making an 
exterior angle of 84° 26' 57" with said last described coarse, 36.69 feet to Howard Street; 

Thence northeasterly, bounding northwesterly on said Howard Street, 72.44 feet more or less 
to a point; and 

Thence southwesterly, bounding southeasterly on land now or formerly of H.A. Brewer, 
240.89 feet, more or less to the point of beginning. 

Containing 30,248 square feet more or less, or however otherwise said premises may be 
bounded and described, and be all or any of said measurements or distances more or less. 

It is noted that the directional arrow which appears upon the plan referred to and delineated 
as a northerly arrow, appears to face in a northeasterly direction as compared to other plans 
on record. 
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EXHIBIT A-l 

Legal Description of Area Subject to AUL 

A.U.L. Area shown on a plan entitled "Plan of Land in Lowell, MA., Scale 1"=30', February 1, 
2006" bounded and described as follows: 

Beginning at the most Northerly corner of the South side of Howard Street. 

Thence S 31 45' 17" E a distance of 72.44 feet along Howard Street; 

Thence S 26 38' 13" W a distance of 115.43 feet to a point; 

Thence N 83 40M8" W a distance of 221.90 feet to the High Water Mark; 

Thence N 49 18'30" E a distance of 83.84 feet to a point; 

Thence N 57 05'00" E a distance of 81.50 feet to a point; 

Thence N 48 49'00" E a distance of 73.15 feet, last three courses along the High Water 
Mark; 

Thence S 31 45' 17" E a distance of 34.12 feet to a point; 

Thence N 52 41 '40" E a distance of 36.69 feet to the point of beginning. 

Said Lot contains an area of 25,383 square feet more or less. 
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EXHIBITS 

Sketch Plan Land Subject to AUL 
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OPINION 
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Release Tracking Number 3-00601 

February 10, 2006 

Prepared for: Prepared by: 

Jones Environmental Services (Northeast), Inc. Lightship Engineering, LLC 
263 Howard Street 36 Cordage Park Circle, Suite 312 

Lowell, Massachusetts 01852 Plymouth, Massachusetts 02360 
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1.0 INTRODUCTION 

Pursuant to 310 CMR 40.1074, this Activity and Use Limitation ("AUL") Opinion has 
been prepared, on behalf of Jones Environmental Services (Northeast), Inc. ("JES"), in 
connection with the disposal site located at 263 Howard Street in Lowell, Massachusetts (the 
"Site"). A Site Locus Map and a Disposal Site Map are attached as Figures 1-1 and 1-2, 
Appendix A, respectively. For the purpose of the AUL Opinion, the disposal site is defined by 
the 263 Howard Street property boundaries and the AUL Area is defined as the upland portion of 
the disposal site bounded by the approximate high water mark of River Meadows Brook to the 
northwest. 

1-1




2.0 SITE HISTORY 

The Site and surrounding area has been developed for industrial use since at least 1879. 
Prior to 1976 the Site was utilized as a railroad yard, boiler maintenance and repair facility, and 
metal recycling facility. Since 1976 the Site has been utilized as a Resource Conservation and 
Recovery Act ("RCRA") treatment, storage and disposal facility ("TSDF") operating under an 
Interim Hazardous Waste Facility (Part B) License. The Site is presently utilized for the 
treatment and temporary storage of hazardous waste prior to off-site disposal. 

There are two interconnected single-story buildings located on the east side of the Site. 
The eastern portion of the building (identified as "Building 1" on Figure 1-2, Appendix A) is a 
wood-framed structure with a wood floor and underlying crawl space constructed in 1976 for use 
as offices, a laboratory and bermed hazardous waste storage areas. The western portion of the 
building (identified as "Building 2" on Figure 1-2, Appendix A) is a concrete block structure 
with a concrete slab on-grade foundation constructed in 1979 for use as bermed hazardous waste 
storage area. In the mid 1990's the two buildings were connected via a passageway. A concrete 
loading dock is located on the northwest corner of Building 2. An outside storage area used to 
store plastics and empty containers is located in an unpaved area north of Building 1. The 
western portion of the Site is asphalt paved and is used to store empty trailers and drums. This 
area was reported to have been unpaved prior to 1988. The Site is bounded by River Meadow 
Brook to the northwest with the Lowell Connector beyond. Howard Street abuts the Site to the 
northeast. Across Howard Street to the northeast and east is a power plant. Tanner Streets abuts 
the Site to the southeast with a boiler works and machine shop beyond. The Silresin Chemical 
Corporation, Federal Superfbnd site is located approximately 1,000 feet southwest of the Site. 

The Site is dual regulated by the United States Environmental Protection Agency 
("EPA") RCRA Corrective Action Program and by the Massachusetts Department of 
Environmental Protection ("DEP"), Massachusetts Contingency Plan ("MCP") 310 CMR 
40.0000. The Site was first listed by the DEP on January 15, 1990 as a Location To Be 
Investigated. 

Volatile organic compounds ("VOC") were first detected in soil, groundwater and surface 
water samples collected at the Site in 1984. Since 1984 numerous response actions have been 
conducted to identify and remediate the on-site sources) of VOC. An MCP Phase I Limited Site 
Investigation Report ("Phase I") and Tier II Classification were submitted for the Site in 1999. 
As set forth in the Phase I, the compounds of concern identified at the Site consist primarily of 
TCE and PCE and their degradation products, 1,1,1-DCA, toluene and other select VOCs. The 
primary source appeared to be the former sump located near the southeast corner of Building 2. 
In 1986 approximately 26 drums of liquid and three drums of sediment/soil were recovered from 
the sump and transported off-Site for disposal. According to the Phase II Report, the sump was 
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closed in accordance with DEP requirements and monitoring well MW-4 was installed to 
monitor groundwater conditions in the source area. 

An MCP Phase n Comprehensive Site Assessment Report ("Phase II") and Method 3 
Risk Characterization were submitted for the Site in 2001. The Method 3 Risk Characterization 
concluded that a level of No Significant Risk ("NSR") to human health exists at the Site with the 
assumptions that the property continues to be used for commercial or industrial purposes and that 
the passive vents installed in the crawl space below Building 1 remain in place. As set forth hi 
the Method 3 Risk Characterization, a level of NSR had not been achieved with respect to public 
welfare and the environment as a result of the concentrations of OHM that exceeded DEP Upper 
Concentration Limits ("UCLs") in groundwater at monitoring well MW-4. 

In June 2002, MCP Phase IE Identification, Evaluation and Selection of Comprehensive 
Remedial Action ("Phase HI") and Phase IV Implementation of Selected Remedial Alternative 
("Phase IV") reports. The Phase m report identified soil vapor extraction and air sparging 
("SVE/AS") as the recommended remedial action alternative to remediate groundwater in the 
vicinity of well MW-4 located in the former sump source area, hi accordance with the Phase IV, 
an SVE/AS remediation system was installed and operated at the Site for approximately 18 
months between April 2003 and October 2004. Quarterly groundwater samples were collected 
during operation of the SVE/AS system and post-remediation. The results confirm that VOC 
concentrations in groundwater have been reduced to below UCLs. 

2.1 RTN ADDRESSED BY THIS AUL OPINION 

This AUL Opinion addresses the RTN for the Site as set forth below: 

• RTN 3-00601 (First Listed by DEP on January 15, 1990). 

2.2 REASON FOR A NOTICE OF ACTIVITY AND USE LIMITATION 

A Method 3 Risk Characterization was prepared to support a Response Action Outcome 
for the Site. Although the concentration of VOC measured in groundwater near the building 
exceed their respective Method 1, GW-2 Groundwater Standards, indoor air samples collected 
from the Site demonstrated that the passive vents installed hi the crawl space have prevented 
significant VOC vapors from entering the building, hi addition, VOC measured in soil exceed 
their respective Method 1, S-2/GW-2 Soil Standards, however, the Method 3 Risk 
Characterization demonstrated that the concentration of VOC detected in soil at the Site does not 
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pose risk to human health, public safety, welfare or the environment provided that the use of the 
property remains commercial/industrial. 

In order to maintain a level of NSR, implementation of the AUL is necessary to ensure 
that the property continues to be used for commercial/industrial purposes and that the passive 
vents installed in the crawl space below Building 1 be maintained. 
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3.0 AUL OPINION METES AND BOUNDS DESCRIPTION 

Pursuant to 310 CMR 40.1074(2)(a)l and 2, the Site address and metes and bounds 
description of the parcel of land that comprises the disposal site and AUL area are set forth 
below. 

3.1 SITE ADDRESS 

Jones Environmental Services (Northeast), LLC 
263 Howard Street 
Lowell, Massachusetts 01852 

3.2 METES AND BOUNDS DESCRIPTION OF THE DISPOSAL SITE 

A certain parcel of land in the City of Lowell, Middlesex County, Massachusetts, shown 
on a plan entitled "New York, New Haven and Hartford Railroad Office of Engineer- Real 
Estate Land in Lowell, Mass. To be conveyed to D.T. Sullivan Company, Inc., Scale 1 "=40', 
July 1961" bounded and described as follows: 

Beginning at the southerly corner of the herein described premises in the easterly side 
line of the State Highway Layout No. 4953 dated June 7, 1960, recorded with said Deeds, 
Book 1479, Page 12, on June 16,1960, and in the division line of land now or formerly 
of said railroad and land now or formerly of H.A. Brewer; and 

Thence northwesterly, bounding southwesterly on said State Highway, in a curve to the 
right having a radius of 1300 feet, 164.20 feet to a point; 

Thence northwesterly, bounding southwesterly on said State Highway and tangent to said 
last described line, 89.85 feet to a point; 

Thence northeasterly, bounding northwesterly on said State Highway in a line making an 
interior angle of 84° 26' 57" with said last described coarse, 54.00 feet to a point; 

Thence northwesterly, bounding southwesterly on said State Highway, in a line making 
an exterior angle of 84° 26' 57" with said last described coarse, 36.69 feet to Howard 
Street; 

Thence northeasterly, bounding northwesterly on said Howard Street, 72.44 feet more or 
less to a point; and 

Thence southwesterly, bounding southeasterly on land now or formerly of H.A. Brewer, 
240.89 feet, more or less to the point of beginning. 
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Containing 30,248 square feet more or less, or however otherwise said premises may be 
bounded and described, and be all or any of said measurements or distances more or less. 

It is noted that the directional arrow, which appears upon the plan referred to and 
delineated as a northerly arrow, appears to face in a northeasterly direction as compared to other 
plans on record. 

3.3 METES AND BOUNDS DESCRIPTION OF THE PORTION OF THE DISPOSAL 
SITE ADDRESSED BY THIS AUL OPINION 

A.U.L. Area shown on a plan entitled "Plan of Land in Lowell, MA., Scale 
1"=30'5 February 1, 2006" bounded and described as follows: 

Beginning at the most Northerly corner of the South side of Howard Street. 

Thence S3145'17"Eadistanceof72.44feet along Howard Street; 

Thence S 26 38'13" W a distance of 115.43 feet to a point; 

Thence N 83 40'48" W a distance of 221.90 feet to the High Water Mark; 

Thence N 49 18'30" E a distance of 83.84 feet to a point; 

Thence N 57 05 '00" E a distance of 81.50 feet to a point; 

Thence N 48 49'00" E a distance of 73.15 feet, last three courses along the 
High Water Mark; 

Thence S31 45'17"E adistanceof 34.12 feetto apoint; 

Thence N 52 41 '40" E a distance of 36.69 feet to the point of beginning. 

Said Lot contains an area of 25,383 square feet more or less. 

The approximate extent of the disposal site and AUL area are indicated on Figure 1-2, 
Appendix A. 
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4.0 PERMITTED SITE ACTIVITIES AND USES 

Pursuant to 310 CMR 40.1074(1 )(b)(3), a description of disposal site activities and uses 
permitted at the disposal site are set forth below. 

A condition of No Significant Risk to health, safety, public welfare or the environment 
exists for any foreseeable period of time so long as any of the following activities and uses occur 
within the AUL Area: 

1) Commercial and/or industrial use of the on-site building, provided that the passive 
vents installed in the crawl space below Building 1 are maintained and the interior 
layout and use remain the same; 

2) Excavation associated with emergency or short term (three months or less) 
underground utility and/or construction work, provided it is conducted in 
accordance with a Soil Management Plan and a Health and Safety Plan; 

3) Activities which are not identified by this Notice as being inconsistent with 
maintaining a condition of No Significant Risk; and 

4) Such other activities and uses which, in the Opinion of an LSP, shall present no 
greater risk of harm to health, safety, public welfare, or the environment than the 
activities set forth in this paragraph. 
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5.0 OBLIGATIONS AND CONDITIONS FOR PERMITTED ACTIVITIES 

Pursuant to 310 CMR 40.1074(l)(b)(4), a description of obligations and/or conditions for 
conducting permitted disposal site activities to meet the objectives of the AUL Opinion and 
maintain a level of NSR are set forth below. 

1) Maintenance and quarterly inspections of the passive vents installed in the crawl space 
below Building 1 to minimize vapor migration into the building; 

2) Performance of groundwater monitoring, indoor air monitoring, and/or soil gas sampling 
for any future building constructed at the site to determine whether impacts associated 
with the disposal site may pose a potential risk of exposure to building occupants; 

3) Performance of response actions in accordance with the Massachusetts Contingency Plan, 
should conditions and/or environmental monitoring conducted pursuant to the Obligation 
set forth above indicate that VOCs associated with the disposal site are migrating into the 
buildings; and 

4) A Soil Management Plan and Health and Safety Plan must be prepared and implemented 
prior to the commencement of any subsurface activities, which may disturb OHM 
impacted soil at the Site. 
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6.0 PROHIBITED OR LIMITED SITE ACTIVITIES AND USES 

Pursuant to 310 CMR 40.1074(1 )(b)(2), a description of disposal site activities and uses 
which are inconsistent with the objectives of this AUL Opinion and, if implemented, may result 
in a significant risk of harm to human health, safety, public welfare or the environment, is set 
forth below. 

1) Use of the Site as agricultural, institutional (with a residential or child care component), 
recreational or as a playground or other similar use where a child is likely to be present or 
other use which was not considered within the risk characterization and demonstrated to 
pose No Significant Risk of harm to human health, safety, public welfare, and the 
environment; and 

2) Significant alterations or changes in use of spaces in the existing buildings or 
construction of other buildings on-site without the installation of a passive venting system 
and vapor barrier and/or performance of indoor air monitoring which adequately 
demonstrates that VOCs are not migrating into the buildings at unacceptable levels. 

6-1




7.0 AGREEMENT TO REFERENCE NOTICE OF AUL 

Pursuant to 310 CMR 40.1074(2)(g), JES agrees to reference this AUL in all deeds, 
easements, mortgages, leases, licenses, occupancy agreements or any other instruments which 
convey an interest in and/or a right to use the portions of the Site subject to the AUL pursuant to 
the Response Action Outcome ("RAO") Statement. 
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8.0 PROCEDURES FOR CHANGING PERMITTED SITE ACTIVITIES AND USES 

Pursuant to 310 CMR 40.1074(2)(h), a description of procedures to be followed to ensure 
that changes in permitted activities and/or uses continue to meet the objectives of the AUL is set 
forth below. 

1. Any proposed changes in activities and/or uses within the boundaries of the 
disposal site addressed by this AUL Opinion, which may result in higher levels of 
exposure to oil and/or hazardous material than currently exist, will be evaluated 
by an LSP. The LSP will render an Opinion, consistent with 310 CMR 40.1080, 
as to whether the proposed changes will result in a significant risk of harm to 
human health, safety, public welfare or the environment. Any and all 
requirements set forth above to meet the objective of the AUL will be satisfied 
before any proposed changes in activity and/or use are initiated. 
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APPENDIX A 
Site Figures 

Figure 1-1 Site Locus Map 
Figure 1 -2 Disposal Site Map 
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APPENDIX B

Activity and Use Limitation Opinion Forms 



Massachusetts Department of Environmental Protection 
Bureau of Waste Site Cleanup 

ACTIVITY & USELIMITAT.ON (AUL) OPINION FORM *eleaseTrackinfl Number 

13
Pursuant to 310 CMR 40.1056 & 40.1070-40.1084 (SubpartJ) Ll 

A. DISPOSAL SITE LOCATION: 

I nicn«ca.cw k,11. Disposal Site Name:e Name:. ui&pusai on Former Jet-Line/Geochem 

„ „._-.,.,.2. Street Address: 263 Howard Street263 H°WardStr6et 

3. 
..._
City/Town:

I r\\Aj£vltLowell 0^^
 4. ZIP Code:

 01852-0000 
_ 

B. THIS FORM IS BEING USED TO: (check one) 

0 1. Provide the LSP Opinion for a Notice of Activity and Use Limitation, pursuant to 310 CMR 40.1074. 

2. Provide the LSP Opinion for an Evaluation of Changes In Land Uses/Activities and/or Site Conditions after a Response 
LJ Action Outcome Statement, pursuant to 310 CMR 40.1080. Include BWSC113A as an attachment to BWSC113. SectionA 

and C do not need to be completed. 

3n - Provide theLSP Opinion foran Amended Notice of Activity andUse Limitation, pursuant to 310CMR 40.1081(4). 

D 4. Provide the LSP Opinion for a Partial Termination of a Notice of ActMty and Use Limitation, pursuant to 310CMR 
40.1083(3). 

r—] 5. Provide the LSP Opinion for a Termination of a Notice of Activity and Use Limitation, pursuant to 310 CMR 
L 1- 40.1083(1)(d). 

l~l 6. Provide the LSP Opinion for a Grant of Environmental Restriction, pursuant to 310 CMR 40.1071. 

L3J 7. Provide the LSP Opinion for an Amendment of a Grant of Environmental Restriction, pursuant to 310 CMR 40.1081(3). 

n 8. Provide the LSP Opinion foraPartial Release of a Grant of Environmental Restriction, pursuant to 310CMR 40.1083(2). 

D 9. Provide the LSPOpinion for a Release of a Grant of Environmental Restriction, pursuant to 310 CMR40.1083(1)(c). 

CD 10. Provide the LSP Opinion for a Confirmatory Activity and Use Limitation, pursuant to 310 CMR 40.1085(4). 

(Unless otherwise noted above, all sections of this form (BWSC113A) must be completely filled out, printed, 
stamped, signed with black Ink and attached as an exhibit to the AUL Document to be recorded and/or 

registered with the Registry of Deeds and/or Land Registration Office.) 

C. AUL INFORMATION: 

1. Is the address of the property subject to AUL different from the disposal site address listed above? 

0 a. No Q 5. Yes If yes,then niloutaddress section below. 

2. Street Address: 

3. City/Town: . 4. ZIP Code: 

Revised: 06/27/2003 Page 1 of 2 



Massachusetts Department of Environmental Protection 
Bureau of Waste Site Cleanup BWSC113A 

ACTIVITY & USE LIMITATION (AUL) OPINION FORM 
Release Tracking Number 

- |soiPursuant to 310 CMR 40.1056 & 40.1070 - 40.1084 (Subpart J) 

D. LSP SIGNATURE AND STAMP: 

attest under the pains and penalties of perjury that I Have personally examined and am familiar with this transmlttal form, 
including any and all documents accompanying this submittal. In my professional opinion and Judgment based upon application 
'of (i) the standard of care in 309 CMR 4.02(1), (il) the applicable provisions of 309 CMR 4.02(2) and (3), and 309 CMR4.03(2), and 
(iii) the provisions of 309 CMR 4.03(3), to the best of my knowledge, information and belief, 

if Section B indicates that a Notice of Activity and Use Limitation is being registered and/or recorded, the Activity and Use 
Limitation that is the subject of this submittal (i) is being provided In accordance with the applicable provisions of M.G.L. c. 21E 
and 310 CMR 40.0000 and (ii) complies with 310 CMR 40.1074; 

if Section B indicates that an Evaluation of Changes In Land UseslActivttles and/or Site Conditions after a Response Action 
Outcome Statement is being submitted, this evaluation was developed in accordance with the applicable provisions of M.G.L. c. 
21E and 310 CMR 40.0000 and (ii) complies with 310 CMR 40.1080; 

if Section B indicates that an Amended Notice of Activity and Use Limitation or Amendment to a Grant of Environmental 
Restriction is being registered and/or recorded, the Activity and Use Limitation that is the subject of this submittal (i) Is being 
provided in accordance with the applicable provisions of M.G.L. c. 21E and 310 CMR 40.0000 and (ii) complies with 40.1081; 

> if Section B Indicates that a Termination or a Partial Termination of a Notice of Activity and Use Limitation, or a Release or 
Partial Release of a Grant of Environmental Restriction is being registered and/or recorded, the Activity and Use Limitation that 
is the subject of this submittal (i) is being provided In accordance with the applicable provisions of M.G.L. c. 21E and 310 CMR 
40.0000 and (ii) complies with 310 CMR 40.1083: 

> if Section B indicates that a Grant of Environmental Restriction is being registered and/or recorded, the Activity and Use 
Limitation that is the subject of this submittal (I) is being provided In accordance with the applicable provisions of M.G.L. c. 21E 
and 310 CMR 40.0000 and (ii) complies with 310 CMR 40.1071; 

if Section B indicates that a Confirmatory Activity and Use Limitation is being registered and/or recorded, the Activity and Use 
Limitation that is the subject of this submittal (i) is being provided in accordance with the applicable provisions of M.G.L. c. 21E 
and 310 CMR 40.0000 and (il) complies with 310 CMR 40.1085(4); 

I am aware that significant penalties may result, including, but not limited to, possible fines and Imprisonment, if I submit 
information which I know to be false, inaccurate or materially incomplete. 

1. LSP#: 

2. First Name: Michael J - 3. Last Name: 

4. Telephone: (508) 830-3344 5. Ext, HO 6. FAX:
,. (508)830-3360 

7. Signature: 8. Date: 
mm/dd/yvyy 

9. LSP Stamp: 

Revised: 06/27/2003 Page 2 of 2 



Form1084C 310CMR40.1099 

EXHIBIT D 

Activity and Use Limitation Opinion Form (BWSC-113A) 

The language in these forms are part of promulgated regulations and cannot be modified in any way unless so 
noted (within brackets) in the form itself. 



Massachusetts Department of Environmental Protection BWSC113A 
Bureau of Waste Site Cleanup 

^ . .____ .
ACTIVITY & USE LIMITATION (AUL) OPINION FORM

 Release Tracking Number 
 __ 

Pursuant to 310 CMR 40.1056 & 40.1070-40.1084 (SubpartJ) I 1 

A. DISPOSAL SITE LOCATION: 

Former Jet-Line/Geochem 
1. Disposal Site Name: 

9 of «AH H 263 Howard Street 
2. Street Address: 

Lowell 01852-0000 
3. CityH-own: L°We" 4. ZIP Code: __ 

B. THIS FORM IS BEING USED TO: (check one) 

1. Provide the LSP Opinion for a Notice of Activity and Use Limitation, pursuant to 310 CMR 40.1074. 

2. Provide the LSP Opinion for an Evaluation of Changes In Land Uses/Activities and/or Site Conditions after a Response 
Action Outcome Statement, pursuant to 310 CMR 40.1080. Include BWSC113A as an attachment to BWSC113. SectionA 
and C do not need to be completed. 

3. Provide the LSP Opinion for an Amended Notice of Activity and Use Limitation, pursuant to 310 CMR 40.1081(4). 

r—i 4. Provide the LSP Opinion for a Partial Termination of a Notice of Activity and Use Limitation, pursuant to 310 CMR 
I—1 40.1083(3). 

5. Provide the LSP Opinion for a Termination of a Notice of Activity and Use Limitation, pursuant to 310 CMR 

40.1083(1)(d). 

6. Provide the LSP Opinion for a Grant of Environmental Restriction, pursuant to 310 CMR 40.1071. 

7. Provide the LSP Opinion for an Amendment of a Grant of Environmental Restriction, pursuant to 310 CMR 40.1081(3). 

6. Provide the LSP Opinion for a Partial Release of a Grant of Environmental Restriction, pursuant to 310 CMR 40.1083(2). 

9- Provide the LSP Opinion for a Release of a Grant of Environmental Restriction, pursuant to 310 CMR 40.1083(1 )(c). 

10 Provide the LSP Opinion for a Confirmatory Activity and Use Limitation, pursuant to 310 CMR 40.1085(4). 

(Unless otherwise noted above, all sections of this form (BWSC113A) must be completely filled out, printed, 
stamped, signed with black Ink and attached as an exhibit to the AUL Document to be recorded and/or 

registered with the Registry of Deeds and/or Land Registration Office.) 

C. AUL INFORMATION: 

1. Is the address of the property subject to AUL different from the disposal site address listed above? 

0 a. No L~3 b. Yes If yes, then fill out address section below. 

2. Street Address: 

3. Cityflown: . 4. ZIP Code: 

Revised: 06/27/2003 Page 1 °f 2 



Massachusetts Department of Environmental Protection BWSC113A 
Bureau of Waste Site Cleanup 

Release Tracking Number 
ACTIVITY & USE LIMITATION (AUL) OPINION FORM 
Pursuant to 310 CMR 40.1056 & 40.1070 - 40.1084 (Subpart J) 

D. LSP SIGNATURE AND STAMP: 

attest under the pains and penalties of perjury that I have personally examined and am familiar with this transmittal form, 
including any and all documents accompanying this submittal. In my professional opinion and judgment based upon application 
of (i) the standard of care in 309 CMR 4.02(1), (il) the applicable provisions of 309 CMR 4.02(2) and (3), and 309 CMR4.03(2), and 
;iii) the provisions of 309 CMR 4.03(3), to the best of my knowledge, information and belief, 

> if Section B indicates that a Notice of Activity and Use Limitation is being registered and/or recorded, the Activity and Use 
Limitation that is the subject of this submittal (i) is being provided in accordance with the applicable provisions of M.G.L. c. 21E 
and 310 CMR 40.0000 and (ii) complies with 310 CMR 40.1074; 

if Section B indicates that an Evaluation of Changes In Land Uses/Activities and/or Site Conditions after a Response Action 
Outcome Statement is being submitted, this evaluation was developed in accordance with the applicable provisions of M.G.L. c. 
21E and 310 CMR 40.0000 and (ii) complies with 310 CMR 40.1080; 

if Section B indicates that an Amended Notice of Activity and Use Limitation or Amendment to a Grant of Environmental 
Restriction is being registered and/or recorded, the Activity and Use Limitation that is the subject of this submittal (i) Is being 
rovided in accordance with the applicable provisions of M.G.L. c. 21E and 310 CMR 40.0000 and (ii) complies with 40.1081; 

> if Section B indicates that a Termination or a Partial Termination of a Notice of Activity and Use Limitation, or a Release or 
^artlal Release of a Grant of Environmental Restriction is being registered and/or recorded, the Activity and Use Limitation that 
»the subject of this submittal (i) is being provided in accordance with the applicable provisions of M.G.L. c. 21E and 310 CMR 
0.0000 and (ii) complies with 310 CMR 40.1083; 

if Section B indicates that a Grant of Environmental Restriction is being registered and/or recorded, the Activity and Use 
imitation that is the subject of this submittal (i) is being provided in accordance with the applicable provisions of M.G.L. c. 21E 
nd 310 CMR 40.0000 and (ii) complies with 310 CMR 40.1071; 

if Section B indicates that a Confirmatory Activity and Use Limitation is being registered and/or recorded, the Activity and Use 
imitation that is the subject of this submittal (I) is being provided in accordance with the applicable provisions of M.G.L. c. 21E 
ind 310 CMR 40.0000 and (ii) complies with 310 CMR 40.1085(4); 

am aware that significant penalties may result, including, but not limited to, possible fines and imprisonment, if I submit 
nformatlon which I know to be false, inaccurate or materially incomplete. 

LSP* 

First Name: Michael J- 3. Last Name: Pierdinock 

Telephone: (508) 830-3344 5. Ex,, ±!0_ e. FAX: (508)830-3360 

Signature: 8. Date: 
mm/dd/yyyy 

LSP Stamp: 

Revised: 06/27/2003 Page 2 of 2 



APPENDIX C

DATA TABLES PROM PHASE II REPORT


Table 1 Historical Soil Analytical Data 

Table 2 Historical Groundwater Analytical Data 

Table 3 Historical Surface Water Analytical Data 

Table 4 Summary of Soil Analytical Data 

Table 5 Monitoring Well Construction Summary 

Table 6 Summary of Groundwater Analytical Data 

Table 7 Summary of Hydraulic Conductivity Data 

Table 8 Summary of Surface Water Analytical Data 

Table 9 Summary of Air Analytical Data 
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TABLES 
MONITORING WELL CONSTRUCTION SUMMARY 

JONES ENVIRONMENTAL SERVICES INC. 
LOWELL, MASSACHUSETTS 

Top of Depth to Depth to Depth of 
PVC Water Water Screen 

Date of Elevation Sept. 12, Sept. 22, Zone Total Interval 
Monitoring Well Installation (ft) 2000 (ft) 2000 (ft) Monitored Depth (ft) (ft) 

URS-1 8/29/2000 100.34 91.19 91.51 Overburden 19.0 7.0-19.0 
URS-2 8/29/2000 100.81 91.03 91.46 Overburden 20.0 5.0-15.0 
URS-3 8/29/2000 101.38 91.00 91.43 Overburden 20.0 5.0-15.0 
WE-3 7/2/1985 101.34 90.58 90.91 Overburden 19.3 6.5-20.0 
MW-4 NA 101.01 91.02 91.35 Overburden 21.2 NA 
MW-5 NA 102.84 90.12 91.60 Overburden 17.2 NA 
GZA-4 NA 100.87 90.51 90.87 Overburden 19.1 NA 

Notes: 
ft = feet 
NA = Not Available 
Elevation data presented in table is based on arbritary reference elevation of 100 feet above mean 
sea level obtained from a stormwater catchbasin near the site in Tanner Street 

46019/002/Tables/Well Construction 
URS CORPORATION Page 1 of 1 6/27/2001 
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APPENDIX D

METHOD 3 RISK CHARACTERIZATION 



METHOD 3 RISK ASSESSMENT 
JONES ENVIRONMENTAL SERVICES, INC. 

263 HOWARD STREET 
LOWELL, MASSACHUSETTS 

Prepared for: 

Dames & Moore/URS 
477 Congress Street Annex, Suite 301 

Portland, Maine 04101 

Prepared by: 

Susan A, Sundstrom, Ph.D., D.A.B.T. 
47 Peabody Street 

Groton, Massachusetts 01450 

June 21,2001 
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METHODS 
RISK ASSESSMENT 

JONES ENVIRONMENTAL SERVICES, INC. 
263 HOWARD STREET 

LOWELL, MASSACHUSETTS 

1.0 INTRODUCTION 

1.1 OBJECTIVE ' 

On behalf of Dames & Moore/URS, a human health risk assessment for the Jones Environmental 

Services, Inc. facility located at 263 Howard Street in Lowell, Massachusetts was performed in 

accordance with the Massachusetts Contingency Plan (MCP), 310 CMR 40.0900, which calls for 

a risk assessment to be completed for all disposal sites for which response actions are required 

unless response actions have successfully reduced concentrations of chemicals in environmental 

media to background levels. The purpose of this study was to evaluate whether chemicals found 

in ground water, soil, indoor air, and surface water during the Phase n Comprehensive Site 

Assessment pose a significant risk of harm to human health, public welfare or the environment, as 

defined in the MCP. 

1.2 METHODS 

This risk characterization was performed in accordance with 310 CMR 40.0900 and in general 

accordance with the Massachusetts Department of Environmental Protection (MADEP) 

Guidance for Disposal Site Risk Characterization — In Support of the Massachusetts 

Contingency Plan (MADEP, 1995), Background Documentation for the Development of the 

MCP Numerical Standards (MADEP, 1994) and relevant guidance documents from the U.S. 

Environmental Protection Agency (USEPA). 

SASundstrom, Ph.D., D.A.B.T. 
June21,2001 



Risk was characterized for this site using MADEP Method 3, which applies to sites at which 

chemicals are present in or will foreseeably migrate to an environmental medium in addition to 

ground water and soil. This assessment of risk includes a description of the chemicals detected at 

the Site, their physical and chemical properties, their lexicological characteristics, and an 

evaluation of the potential human health and environmental risks associated with the presence of 

these chemicals at the Site. 

The report is organized as follows: 

Hazard identification; 

Dose-response information; 

Exposure assessment; 

Risk characterization; 

Uncertainties; and 

Stage I Environmental Assessment. 

All tables appear at the end of the text. Concentrations in ground water and surface water are 

reported in micrograms per liter (ug/l), which is equivalent to parts per billion (ppb) or in 

milligrams per liter, which is equivalent to parts per million (ppm) and concentrations in soil are 

reported in milligrams per kilogram (mg/kg), which is equivalent to ppm. Concentrations in air 

are reported in micrograms per cubic meter (ug/m3) or in parts per billion volume per volume 

(ppb v/v). Conversion between the two units uses both the Ideal Gas Law and Dalton's Law of 

Partial Pressure. 

SASuodstrom, Ph.D., D.A.B.T. 
June21,2001 



2.0 HAZARD IDENTIFICATION 

The hazard identification process includes a review of the existing analytical database for each 

medium, tabulation of data with regard to detected chemicals, and selection of chemicals of 

potential concern that were considered further in the risk assessment. 

2.1 SITE DEFINITION 

/ 

The Jones Environmental Services, Inc. property, referred to herein as the Site, is about 30,000 

square feet in size and is located at 263 Howard Street in Lowell, Massachusetts, within an area 

of heavy industrial use. The Site is bordered to the north-east by Howard Street, to the south

east by Tanner Street, and to the north-west by River Meadow Brook. Ground water flows north 

across the Site toward River Meadow Brook. The Lowell Connector is located west of the 

brook. A sheet metal shop borders the site to the south-west. Across Howard and Tanner 

Streets, the Site is bordered to the north-east by a machining and welding shop, to the east by a 

power plant and to the south-east by a boiler works and machine shop. The Silresim Chemical 

Corporation Superfund Site is located hydraulically up gradient of the Site approximately 0.1 

miles south of the Site. The Site and surrounding area have a long history of industrial 

development. The Site has been used to treat and temporarily store hazardous material since 

1976. 

Approximately half of the property is covered by a building, part of which is used as an 

office/laboratory space and part of which is used as a drum storage area. Most of the outside 

space to the south is paved with asphalt. A small area on the north-west side of the building is not 

paved. The property is surrounded by a chain-linked fence. 
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The Site for this assessment is defined as the Jones Environmental Services, Inc. property and the 

River Meadows Brook where chemicals have come to be located (see Figure 2, Phase II report, 

Dames & Moore/URS, 2001). 

2.2 REVIEW OF THE ANALYTICAL DATABASE 

The following guidelines were used to evaluate ground water, soil, indoor air, and surface water 

analytical data and to develop a list of chemicals of potential concern. Chemicals reported by the 

laboratory as estimated concentrations (i.e., flagged with a "J") were considered to be 

representative of actual concentrations. A concentration of one-half of the detection limit was 

used to represent the possible presence of a chemical in samples in which the chemical was 

reported as not detected, unless it had not been positively detected in any samples in that 

particular medium (MADEP, 1995). Samples reported as non-detect were excluded if one-half 

the detection limit was greater than the maximum detected value in that medium. 

2.2.1 Ground water 

Several environmental investigations have been conducted since 1984. Three overburden 

monitoring wells were installed (GZA-1, GZA-2 and GZA-3) and sampled for volatile organic 

compounds (VOCs) in December 1984 and July 1985. In July 1985, five additional wells were 

installed (GZA-4, GZA-5, WE-1, WE-2, and WE-3) and were also sampled for VOCs. two 

additional monitoring wells (MW-4 and MW-5) were installed in 1987. Monitoring wells GZA-5, 

WE-1, WE-2, WE-3, MW-4, and MW-5 were sampled and analyzed for VOCs in 1987. 

Monitoring wells WE-2 and WE-3 were also sampled and analyzed for VOCs and total metals in 

March 1994. The results of these historical sampling events are presented in Table 2 of the MCP 

Phase II Comprehensive Site Assessment Report (Dames & Moore/URS, 2001). In general, the 

results show that VOCs are present in monitoring wells located on the edge of the property up 

gradient of the potential source areas on the Site. The results also show that the highest 

concentrations were detected in monitoring well MW-4, which is located in the south-east corner 

of the building in the vicinity of the former catchbasin/sump (also referred to as AOC #3). VOCs 

SASundstrom, Ph.D., D.A.B.T. 4 
June 21,2001 



were also detected in the monitoring wells down gradient of monitoring well MW-4 (GZA-4, 

GZA-5 and WE-3). The highest concentrations detected down gradient of the catchbasin/sump 

were detected in monitoring well GZA-4. In 1986, the catchbasin/sump was cleaned. In 1987, 

additional material was removed from this catchbasin/sump and the sump was closed. Figure 3 in 

the MCP Phase II Comprehensive Site Assessment Report shows the locations of monitoring 

wells GZA-I through GZA-5 and WE-1 through WE-3 (Dames & Moore/URS, 2001). Figure 2 

in the MCP Phase II Comprehensive Site Assessment Report (Dames & Moore/URS, 2001) 

shows the locations of monitoring wells MW-4 and MW-5. 

In September 2000, Dames & Moore/URS installed three additional monitoring wells (URS-1, 

URS-2 and URS-3) to replace GZA-3, WE-1 and WE-2, which had been destroyed. Figure 2 in 

the MCP Phase II Comprehensive Site Assessment Report (Dames & Moore/URS, 2001) shows 

the locations of the monitoring wells. Monitoring wells GZA-4, WE-3, MW-4, MW-5, URS-1, 

URS-2, and URS-3 were sampled and analyzed for VOCs by USEPA Method 8260B. The results 

of this sampling event were considered to represent current ground water conditions. Table 1 

summarizes the chemicals detected including frequencies of detection, maximum concentrations, 

and average concentrations. The results are presented for monitoring wells located up gradient 

of the former catchbasin/sump (i.e., AOC #3), monitoring well MW-4, which is adjacent to the 

former catchbasin/sump, and down gradient of the former catchbasin/sump area. The up gradient 

wells were considered to be monitoring wells located south-west (MW-5), south (URS-1) and 

south-east (URS-2 and URS-3) of AOC #3.' The highest concentrations were detected in 

monitoring well URS-2, which is located in close proximity to MW-4. The down gradient wells 

were considered to be GZA-4 and WE-3. Table 2 compares the concentrations of VOCs detected 

in monitoring well MW-4 and the two down gradient monitoring wells (GZA-4 and WE-3) in the 

previous sampling events with the concentrations detected in the current sampling event. The 

1 Note that the highest concentrations detected in (he up gradient monitoring wells were detected in monitoring well 
URS-2. which is located in close proximity to MW-4. Although URS-2 is hydraulically up gradient of MW-4, the 
concentrations delected in URS-2 are probably due to impacts from AOC #3. Nevertheless, because the concentrations 
detected in MW-4 were significantly higher than URS-2. monitoring well TJRS-2 was considered to be up gradient 
rather than part of the potential source area. 
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results suggest that although the concentrations down gradient are improving, the concentrations 

of 1,1-dichloroethane and trichloroethene and toluene appear to be increasing in the source area. 

2.2.2 Soil 

In July 1985, Wehran Engineering collected three soil samples from inside the drum storage 

building. Sample locations are shown in Figure 3 in the MCP Phase 11 Comprehensive Site 

Assessment Report (Dames & Moore/URS, 2001). The samples were collected from 1.5 to two 

feet below the surface and were analyzed for VOCs. Low concentrations of 1,1,1-trichloroethane 

(<1.0 mg/kg) were detected in two of the samples. Trace concentrations of several other VOCs 

were also detected. Table 1 in the MCP Phase II Comprehensive Site Assessment Report 

presents a summary of the analytical data (Dames & Moore/URS, 2001). A composite sample 

was also collected from inside the building and analyzed for polychlorinated biphenyl compounds, 

pesticides and EP-toxicity metals. Pesticides and polychlorinated biphenyl compounds were not 

detected and EP-toxicity metals did not exceed regulatory criteria. 

In November 1994, six additional soil samples were collected 0.5 to one foot below the surface 

from inside the building. Seven additional soil samples were collected approximately 0.5 feet 

below the surface from areas outside the south-west side of the building. Sample locations are 

shown in Figure 3 in the MCP Phase II Comprehensive Site Assessment Report (Dames & 

Moore/URS, 2001). The samples were analyzed for VOCs. Low concentrations of 

trichloroethene (0.057 mg/kg to 0.38 mg/kg) and tetrachloroethene (0.007 mg/kg to 0.045 

mg/kg) were detected in some of the samples beneath the building. VOCs were not detected in 

samples collected from outside the building except for low concentrations of trichloroethene 

(0.034 mg/kg) that were detected in one sample. Table 1 in the MCP Phase II Comprehensive 

Site Assessment Report presents a summary of the analytical data (Dames & Moore/URS, 2001). 

In August 2000, Dames & Moore/URS collected three soil samples on the north side of the 

building using a hand auger where two releases reportedly occurred (see Figure 3 in the MCP 

Phase II Comprehensive Site Assessment Report, Dames & Moore/URS, 2001). The soil samples 
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were screened with a photoionization detector. The sample with the highest headspace results, 

which was collected one foot below the ground surface, was sent for laboratory analysis of VOCs 

by USEPA Method 8260 and polychlorinated biphenyl compounds by USEPA Method 8082. 

Several VOCs were detected; 1,1,1-trichloroethane, trichloroethene and tetrachloroethene were 

detected in the highest concentrations. Table 3 presents the results of this sampling location. 

Table 3 also shows MADEP leaching-based soil concentrations for GW-2 and GW-3 areas. The 

soil concentrations are less than the leaching-based concentrations for both GW-2 and GW-3 

areas with the exception of the concentrations of 1,1-dichloroethene (0.345 mg/kg) and 

trichloroethene (45 mg/kg) for GW-2 areas. Because impacts to soil are located in surface soil 

north of the site building and ground water in this area is flowing away from the building in this 

area, 1,1-dichloroethene and trichloroethene concentrations in soil are unlikely to result in ground 

water concentrations that could pose a significant risk to receptors. 

2.2.3 Surface Water 

Surface water samples have been collected from River Meadows Brook up stream and down 

stream of the Site in 1984, 1985 and 1987. Results of these sampling events are shown in Table 3 

in the MCP Phase II Comprehensive Site Assessment Report (Dames & Moore, 2001). In 

general, VOCs have been detected in both the up stream and down stream locations. The 

concentrations detected in the down stream location decreased in 1987 compared to previous 

sampling events, which may be due to cleaning and closure of the catchbasin/sump in 1985 and 

1987. 

In September 2000, Dames & Moore/URS collected up stream (SW-2) and down stream (SW-1) 

surface water samples from the brook. Sample locations are shown in Figure 6 in the MCP Phase 

II Comprehensive Site Assessment Report (Dames & Moore/URS, 2001). The samples were 

analyzed for VOCs by USEPA Method 8260. Low concentrations of several VOCs were 

detected in both locations. The results are shown in Table 4. 
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2.2.4 Indoor Air 

In October 2000, two indoor air samples were collected from the office/laboratory space. The 

samples were analyzed for VOCs by USEPA Method TO-14. Thirteen VOCs were detected 

some of which were probably due to normal operations of the facility or to up gradient sources. 

Nevertheless, in February 2001, a ventilation system was installed in the crawl space below the 

building to generate a negative air pressure to minimise vapors entering the building (Dames & 

Moore/URS, 2001). In March 2001, two additional indoor air samples were collected from the 

office/laboratory space and analyzed for VOCs by USEPA Method TO-14. The results of the 

two sampling events are shown in Table 5. 

2.3 PHYSICAL AND CHEMICAL PROPERTIES OF CHEMICALS OF CONCERN 

Solubility is the upper limit of the dissolved concentration of a chemical in water at a specific 

temperature. Aqueous concentrations in excess of solubility may indicate sorption onto sediments 

or the presence of a non-aqueous phase liquid. Chemicals with high water solubilities tend to 

remain dissolved in the water column and do not s.orb strongly to soil or sediment or 

bioconcentrate in the food chain. They are also less likely to volatilize into ambient air and more 

likely to biodegrade (Howard, 1993). VOCs are more soluble than semi-volatile compounds; 

thus, VOCs are more likely to be dissolved in ground water and migrate with ground water than 

the other types of compounds. 

Volatilization of a pure chemical is dependent on the vapor pressure of the chemical. The higher 

the vapor pressure, the more likely a chemical is to exist in a gaseous state. VOCs are generally 

more volatile than other groups of chemicals such as polycyclic aromatic hydrocarbons, phenolic 

compounds, polychlorinated biphenyl compounds, phthalates, and metals. Volatilization of a 

compound from water is dependent on both the vapor pressure and water solubility of the 

chemical. These properties can be related by dividing the vapor pressure Cm atmospheres) by the 

water solubflity (in moles/m3) to yield an air/water partition coefficient referred to as Henry's Law 
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Constant. The Henry's Law Constant relates the chemical concentration in the gas phase to its 

concentration in the water phase and typically indicates how likely a chemical will be to volatilize 

from water. Chemicals with Henry's Law Constants less than 10"7 atm-mVmole will volatilize less 

than water, and as water evaporates the concentration of the chemical will increase. Chemicals 

with Henry's Law Constants around 10"3 atm-m3/mole will volatilize rapidly. Henry's Law 

Constants for VOCs indicate that volatilization from ground water or soil into pore spaces in soil 

is a likely transport mechanism. Thus, migration of VOCs into indoor air is a pathway of 

potential concern. 

The affinity a chemical has for soil is/ expressed by a contaminant distribution coefficient 

which is defined as the ratio of the concentration of a chemical sorbed to soil to its concentration 

in water. The higher the kd, the more likely the chemical is to bind to soil or sediment than to 

remain in water. Because chemicals readily adsorb to organic matter in soils, to adjust for the 

fraction of organic carbon, the kj can be divided by the fraction of organic matter in the soil, 

which yields the organic carbon partitioning coefficient (k^). The higher the koc, the more likely 

the chemical is to bind to soil or sediment than to remain in water. In general, VOCs do not sorb 

to soil or sediment strongly. 

Log octanol/water partition coefficient (kow) provides a measure of the degree of chemical 

partitioning between water and octanol. Generally, the higher the log of k ,̂, the more likely the 

chemical is to bind to lipids than to remain in water. Experimental evidence using aquatic species 

suggests that kowS correlate well with bioconcentration factors (BCF). BCFs calculated based on 

kowS, however, often overestimate true BCFs because the equations assume that metabolism of the 

chemical does not occur. VOCs generally do not bioconcentrate in organisms or biomagnify in 

the food chain. 

2.4 SOURCE AND ESTIMATED EXTENT OF IMPACT 

The source and extent of contamination at the Site is discussed in detail in the Phase II report 

(Dames & Moore/URS, 2001). Briefly, however, the primary sources of impact at the Site 
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appear to be the former catchbasin/sump (i.e., AOC #3) and possibly the two reported surface 

spills near the north side of the building (i.e., near soil sample SS-1). Soil sample results suggest 

that impacted soil is likely to be limited to the surface primarily in these areas. Following release 

to the subsurface environment, a fraction of the chemicals presumably migrated downward 

through the soil, with some portion of the chemicals adsorbed onto soil particles and trapped 

within soil pores during this downward migration. A fraction of these chemicals most likely 

dissolved into the ground water. Impacts to ground water appear to be predominantly limited to 

the area in the vicinity of monitoring well MW-4. Significantly lower concentrations were also 

detected approximately 100 feet down gradient on the north side of the building (i.e., GZA-4 and 

WE-3). Low concentrations of several VOCs were also detected in River Meadows Brook. 
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3.0 DOSE-RESPONSE ASSESSMENT 

The dose-response assessment presents data relating potential doses received from exposure to 

chemicals to potential health effects (response). Information is provided in this section relative to 

the dose-response relationships for the chemicals of concern, based on available laboratory animal 

studies and human epidemiology as reported in the USEPA's Integrated Risk Information System 

(IRIS) database, USEPA's Health Effects Assessment Summary Tables (1992), USEPA's Health 

Risk Technical Support Center, and the Background Documentation for the Development of the 

MCP Numerical Standards (MADEP, 1994). 

3-1 ASSESSMENT OF NONCARCINOGENIC HEALTH EFFECTS 

In accordance with MADEP guidance, chronic oral Reference Doses (RfD) or chronic Reference 

Concentrations (RfC) were used to evaluate noncarcinogenic effects. An RfD is a health-based 

criterion used to evaluate noncarcinogenic effects from exposures involving ingestion or dermal 

contact. Likewise, subchronic RfDs have been developed to estimate noncarcinogenic health 

effects from subchronic exposures. The MADEP defines a subchronic exposure as an exposure 

between several days and seven years (MADEP, 1995). An RfC is a health-based criterion used 

to evaluate noncarcinogenic effects from inhalation exposures. Chronic RfDs and RfCs are 

estimates of daily exposure doses or concentrations for the human population (including sensitive 

sub-populations) that are likely to be without an appreciable risk of deleterious effects during a 

lifetime of exposure (USEPA, 1989a), RfDs and RfCs are presented in Table 6. 
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3.2 ASSESSMENT OF CARCINOGENIC HEALTH EFFECTS 

Carcinogens are considered by MADEP policy to lack a threshold of no adverse effects; this 

policy implies that any exposure carries some risk. Cancer potency factors, referred to as slope 

factors (SFs), have been derived to estimate risks resulting from oral and dermal exposures based 

upon this assumption. A SF is equal to the slope of the dose-response curve and, when multiplied 

by the dose, provides an estimate of the upper 95 percent confidence interval of the incremental 

lifetime cancer risk, or probability of cancer occurring above normal background rates. Similarly, 

inhalation Unit Risks have been developed based on cancer slope factors or derived from 

inhalation studies to evaluate cancer' risks resulting from inhalation exposures. SFs and 

inhalation Unit Risks for the chemicals of concern are presented in Table 6. 

Carcinogens are classified by USEPA using a weight-of-evidence classification system to indicate 

the degree of confidence between chemical exposure and the likelihood of causing human cancer. 

Classifications are based primarily on the degree of evidence for cancer to occur based on human 

and animal studies. USEPA weight-of-evidence categories are: A, known human carcinogen; Bl 

or B2, probable human carcinogen (Bl indicates that limited human data are available; B2 

indicates sufficient data in laboratory animajs and inadequate or lack of evidence in humans); C, 

possible human carcinogen based on limited laboratory animal evidence and inadequate or lack of 

human data; D, not classifiable based on inadequate or no evidence; and E, no evidence of 

carcinogenicity to humans. 

3.3 TOXICOLOGICAL PROFILES 

General information and brief toxicological summaries for the chemicals of concern to human 

health at the Site are presented below. Where available, information has been derived from the 

IRIS database, from USEPA Health Effects Assessment Summary Tables (USEPA, 1992), from 

the MADEP, and from the Agency of Toxic Substances and Disease Registry (ATSDR) 

Toxicological Profiles. 
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3.3.1 Benzene 

In the past, benzene was widely used as a solvent (ATSDR, 1995). Currently, although much less 

is used as a solvent, it is still used in paints, rubber cements, adhesives, paint removers, and rubber 

goods. The majority of benzene is used in the manufacture of other chemicals. Benzene is also 

present in gasoline and fuel oils. 

Benzene is volatile and lipid-soluble and can be absorbed into the body following ingestion, 

inhalation, and dermal contact. Although evidence is not available for the oral absorption of 

benzene in humans, the animal data suggest that benzene would be absorbed with high efficiency. 

Laboratory animal evidence indicates that about 90 percent is absorbed following ingestion. In 

humans, about 50 percent is absorbed via the lungs. The rate of absorption through skin is much 

less than that for inhalation; evidence suggests that less than one percent is absorbed. Following 

absorption, benzene is widely distributed to all tissues. Over half of the absorbed dose is 

distributed into bone marrow, adipose tissue, and liver. The majority of benzene is metabolized in 

the liver. Some of the metabolites are reactive metabolites, which are believed to be responsible 

for most of benzene-induced toxicity. Benzene is also metabolized in the bone marrow, the target 

organ of benzene-toxicity. Metabolites of benzene are excreted in urine and unchanged benzene 

is excreted in exhaled air. 

The most significant health effects of benzene are hematotoxicity, immunotoxicity and 

neurotoxicity. Humans have developed bone marrow toxicity following chronic occupational 

exposure to benzene at concentrations estimated at 150 to 650 ppm. Aplastic anemia that may 

result from exposure to benzene is also associated with non-lymphocytic leukemia. Laboratory 

animal evidence also suggests that chronic ingestion of benzene may also cause bone marrow 

toxicity. Data are not available regarding hematotoxicity following dermal contact. 

Hematotoxicity is not a significant concern following acute exposures. Alterations in immune 

function including autoimmunity and allergy have also been observed in benzene-exposed workers 

following chronic inhalation. 
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Drowsiness, dizziness, headache, vertigo and loss of consciousness may occur in humans 

following acute inhalation of high concentrations of benzene. Central nervous system dysfunction 

has also been reported in workers exposed chronically to low concentrations. Benzene is also 

irritating to skin and eyes. Benzene has not been shown to cause adverse developmental effects in 

humans. It has, however, been reported to cause some fetotoxicity such as decreased birth weight 

in laboratory animals at concentrations that also cause maternal toxicity. Benzene has not been 

found to be teratogenic. Benzene also has not been found to cause reproductive effects in humans 

or laboratory animals. An oral R£D has not been established by USEPA; however, MADEP has 

established an oral RfD equal to 5.0 x 10"3 mg/kg/day and an inhalation RfC equal to 9.0 ug/m3. 

Sufficient data exists to conclude that benzene is genotoxic. Structural and numerical 

chromosome aberrations have been found in workers exposed occupationally to benzene. 

Sufficient evidence also exists that benzene is carcinogenic in humans. Acute myeloid leukemia 

has been shown to occur in workers with excess benzene exposure. USEPA has classified 

benzene as a human carcinogen, Group A. Although dose-response data is controversial, USEPA 

has established an oral carcinogenic potency factor equal to 2.9 x 10"2 (mg/kg/day)"1 and an 

inhalation unit risk equal to 8.3 x ICT6 (ug/m3)"1. 

3.3.2 Ethylbenzene 

Ethylbenzene is used primarily to produce styrene and is used to produce a number of other 

solvents (ATSDR, 1990). It is also used as a solvent and is a constituent of fuels and asphalt. 

Ethylbenzene is rapidly absorbed by inhalation. Up to about 64 percent is absorbed by this route. 

Human data are unavailable regarding the absorption of ethylbenzene following ingestion, but 

animal studies indicate that it is also quickly absorbed by ingestion.. These experiments indicate 

that approximately 72 percent to 92 percent is absorbed by ingestion. Skin absorption may be a 

significant route of uptake of ethylbenzene. Studies in humans indicate that ethylbenzene is 

absorbed well through the skin. Approximately 40 percent to 50 percent was absorbed through 
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skin in one study. In humans, about 2 percent of the total amount absorbed following inhalation 

was distributed to fat. Other studies concerning the distribution of ethylbenzene in humans 

following inhalation or ingestion are not available. Laboratory animal experiments indicate that 

ethylbenzene is distributed throughout the body. Metabolism of ethylbenzene is rapid and occurs 

predominantly in the liver. Quantitative and qualitative differences in the metabolism of 

ethylbenzene occur between humans and laboratory animals. Ethylbenzene is rapidly excreted 

primarily as urinary metabolites following inhalation or ingestion. 

The primary effect in humans caused by inhalation of ethylbenzene is central nervous system 

toxicity caused by inhalation of high /concentrations. Acute inhalation of high concentrations 

causes dizziness, ataxia and narcosis. Inhalation of ethylbenzene causes irritation of the 

respiratory tract in humans and laboratory animals. High concentrations have been shown to 

cause severe respiratory effects. Hepatic effects have not been reported in humans, but animal 

studies have demonstrated mild effects on the liver most likely related to adaptive effects rather 

than toxic effects. Likewise, laboratory animal studies have indicated that inhalation or ingestion 

of ethylbenzene may cause kidney effects, although these effects have not been observed in 

humans. In humans, developmental effects have not been reported. In laboratory animals, 

developmental effects occur only after inhalation of concentrations sufficient to produce maternal 

toxicity. USEPA has established an oral RfD equal to 1 x 10'1 mg/kg/day and an inhalation RfC 

equal to l.Omg/m3. 

Ethylbenzene is not mutagenic. Ethylbenzene is not associated with an increase in cancer 

incidence in humans. USEPA has classified ethylbenzene as a Group D carcinogen indicating that 

there is not evidence that ethylbenzene causes cancer in humans and there is inadequate evidence 

to suggest that ethylbenzene causes cancer in laboratory animals. 
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3.3.3 Toluene 

The major use of toluene is as a component of gasoline to improve octane ratings (ATSDR, 

1994). It is also used in paints, inks, adhesives, cleaning agents, and for chemical extraction. It is 

used in urethane foams, pharmaceuticals, dyes, and cosmetic nail products. 

Epidemiological and laboratory animal data indicate that toluene is rapidly absorbed via 

inhalation. Although human data are unavailable, laboratory animal data indicate that uptake via 

ingestion is less rapid. Toluene is also absorbed slowly through human skin. Following 

inhalation, toluene is distributed to lipdid (brain and fat) and highly vascularized (liver and kidney) 

tissues. Studies are unavailable concerning distribution following ingestion or dermal exposure. 

Metabolism of toluene in humans and rats is similar. Metabolism is predominantly via the mixed 

function oxidase system and other liver enzymes to form the major urinary metabolite, hippuric 

acid (about 60 to 75 percent). Excretion generally occurs within 12 hours of exposure. 

The major effect following exposure to toluene is central nervous system depression. At low 

concentrations, toluene does not appear to have other systemic effects. At higher concentrations 

(e.g., chronic exposure to 200 to 800 ppm), irritation of the respiratory tract is possible. The liver 

and kidneys do not appear to be target organs. The evidence is inconclusive concerning the 

developmental effects of toluene in humans; however, studies in laboratory animals suggest that 

inhalation of toluene may be a developmental toxin. USEPA has established an oral RfD equal to 

2.0 x 10"' mg/kg/day based on changes in liver and kidney weights (1994) and an inhalation RfC 

equal to 4.0 x JO2 pg/m3 based on neurological effects (1992). 

Evidence generally indicates that toluene is not mutagenic. There is no evidence in humans that 

toluene is carcinogenic; moreover, laboratory animal bioassays are all negative. USEPA classifies 

toluene as a Group D carcinogen because human data are unavailable and laboratory animal data 

are inadequate. 
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3.3.4 Xylenes 

Xylenes are produced as a mixture of three xylene isomers: ortho, meta and para xylene. 

(ATSDR, 1995), Xylene mixtures are used as industrial solvents and as intermediates in the 

production of other synthetic products such as polyesters, plasticizers, Pharmaceuticals, and 

insecticides. Xylene isomers are also present in gasoline and fuel oils. 

Epidemiological studies indicate that about 50 to 75 percent of inhaled xylene isomers are 

absorbed. Limited data in humans are available regarding the absorption of xylenes following 

ingestion. Laboratory animal data suggest, however, that about 87 to 92 percent is absorbed 

orally. In humans, only about 0.1 to 2 percent of the amount absorbed by inhalation is absorbed 

following dermal exposure. Most of the absorbed dose is initially associated with serum proteins 

and is eventually distributed to lipid-rich tissues including the brain, blood, and fat. Uptake also 

occurs in the liver and kidney. Xylenes are metabolized predominantly by mixed function oxidase 

enzymes in the liver. Qualitatively, metabolism is similar in humans and laboratory animals. In 

humans, about 95 percent of absorbed xylenes are metabolized and excreted as urinary 

metabolites and the remainder is exhaled unchanged. 

Occupational studies suggest that acute and chronic inhalation of xylenes may be associated with 

neurological effects including headache, nausea, dizziness, fatigue, incoordination, confusion, 

sensitivity to noise, and tremors. Acute exposure to high concentrations of xylenes causes 

narcosis and anesthesia. Following inhalation, respiratory effects have been observed in humans 

and laboratory animals. These effects include shortness of breath and irritation of the nose and 

throat. Nose and throat irritation has been reported at concentrations equal to 20 ppm. Chronic 

occupational exposure via inhalation has been associated with labored breathing and impaired 

pulmonary function. Exposure to vapors produces eye irritation. Dermal exposure results in skin 

irritation. In humans, hepatic effects have not been attributed to xylenes, but laboratory animal 

experiments indicate that inhalation of high concentrations or ingestion of large doses produces 

mild hepatic effects, which can be characterized more as adaptive effects rather than toxic effects. 

Although ingestion of large doses and inhalation of high concentrations have produced mild 
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kidney damage in laboratory animals, these effects have not been observed in humans. Xylenes 

have not been shown to produce developmental effects in humans. Laboratory animal evidence 

also does not indicate that exposure to xylenes causes developmental effects, except when the 

dose is sufficient to produce maternal toxicity. USEPA has established an oral reference dose 

equal to 2.0 mg/kg/day (IRIS, 1987). An inhalation RfC is pending in IRIS; MADEP (1994) 

includes an inhalation RfC equal to 3.0 x 10"1 mg/m3. 

Xylenes have not been shown to be mutagenic. Xylenes have not been shown to be carcinogenic 

in either humans or laboratory animals. USEPA has classified xylenes as a Group D agent. 

3.3.5 Naphthalene and 2-methyI naphthalene 

The largest releases of naphthalene into the air result from the combustion of fossil fuels and the 

use of naphthalene-containing mothballs (ATSDR, 1995). The coal tar industry is the major 

source of small amounts of naphthalene that are discharged to land. The principal end use for 

naphthalene was in the production of phthalic anhydride; o-xylene is now the preferred raw 

material. Other uses include carbamate insecticides, surface-active agents and resins, synthetic 

tanning agents, moth repellent, and miscellaneous organic chemicals. 2-methyl naphthalene is 

used in the synthesis of organic chemicals such as insecticides. 

Humans can absorb naphthalene by inhalation, ingestion and dermal contact, but the extent of 

absorption is unknown. Information is not available regarding the absorption of 2-methyl 

naphthalene. Some laboratory animal studies suggest that most of the absorbed dose of 

naphthalene is distributed to adipose tissue followed by the kidneys, then the liver and lungs. 

Other reports suggest that the highest concentration is in the lungs, followed by the liver and heart 

while little was reported in fat. Fewer reports are available for 2-methyl naphthalene. The data 

suggest, however, that 2-methyl naphthalene is primarily distributed to the liver. The key 

metabolites of naphthalenes are the naphthoquinones, which have been shown to cause hemolysis, 
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and glutathione adducts, which may be involved in pulmonary toxicity, although the lung does not 

appear to be a target organ. 2-Methyl naphthalene is metabolized both by ring oxidation and 

oxidation of the methyl group. Excretion of metabolites is predominantly via urine. 

The greatest concern regarding exposure to naphthalene is hemolytic anemia. Infants are 

particularly sensitive to this effect. Secondary to hemolytic anemia, liver and kidney toxicity is 

often observed following oral, dermal or inhalation exposures. 2-Methyl naphthalene does not 

appear to cause similar hematological effects. There are also some reports following occupational 

exposures of lens opacities (i.e., cataracts), but it is still unclear whether these effects are due to 

naphthalene or to impurities. Naphthalene exposure causes inflammation of the nose and lungs 

and metaplasia of the nasal cavity in laboratory animals, but these effects have not been reported 

in humans. Exposure of pregnant humans to high levels of naphthalene may result in 

developmental effects, however only a limited number of studies have been performed. In these 

studies, developmental effects have not been observed in laboratory animals. Likewise, data are 

inconclusive regarding reproductive effects. There is not enough information to assess the 

relevance of exposure to 2-methyl naphthalene to public health. USEPA established an oral RfD 

for naphthalene equal to 2.0 x 10"2 mg/kg/day and an inhalation RfC equal to 3.0 p.g/m3. Based 

on structure-activity relationships, it was assumed that the oral RfD and inhalation RfC for 2

methyl naphthalene equal to the RfD and RfC of naphthalene. 

Data do not indicate that naphthalene or 2-methyl naphthalene are genotoxic or carcinogenic. 

3.3.6 Alkyl benzenes 

Alkyl benzenes such as tert-butyl benzene and 1,2,4-trimethyl benzene are present in petroleum 

and coal tar (HSDB; ACGEH, 1991; USEPA, 1997b). These compounds also can be purified and 

used as solvents, paints and enamels, in textile dyeing and printing, and as intermediates in the 

synthesis of various other compounds. 
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Information regarding the toxicity of trimethyl benzenes was gleaned from the Hazardous 

Substance Database, which is maintained by the National Library of Medicine and the American 

Conference of Governmental Industrial Hygienists publication entitled Documentation of the 

Threshold Limit Values and Biological Exposure Indices (1991). Information regarding 

isopropyl benzene was obtained from USEPA's Toxicological Reviav In Support of Summary 

Information on the Integrated Risk Information System (IRIS). Because of structural similarities 

and solvent-like properties, however, the effects of different alkyl benzenes (e.g., toluene, xylenes, 

1,2,4-trimethyl benzene, and n-propyl benzene, etc.) are likely to be similar to one another. 

Isopropyl benzene is absorbed readily via inhalation. Information is not available regarding 

absorption following ingestion in humans; however, like most solvents it is probably absorbed 

fairly well. Laboratory animal studies support this assumption. Isopropyl benzene is metabolized 

efficiently and is excreted primarily via urine. The pharmacokinetic properties of isopropyi 

benzene are similar to other solvents; thus, rt is likely that the other alkyl benzenes are also similar. 

All of the alkyl benzenes are irritating to mucous membranes, eyes, nose, throat, and skin 

following inhalation of high concentrations or dermal contact with concentrated solutions. Like 

most solvents, ingestion or inhalation causes transient-reversible central nervous system 

depression. Symptoms include headache, anorexia, muscular weakness, incoordination, nausea, 

vertigo, mental confusion, and eventually unconsciousness. Acute exposure to high doses via 

ingestion or inhalation causes symptoms resembling those of general anesthesia. 1,2,4-

Trimethylbenzene has been reported to cause asthmatic bronchitis and blood dyscrasias following 

exposure to high vapor concentrations. Several subchronic studies with isopropyl benzene have 

been performed in laboratory animals. High concentrations of vapors have resulted in increased 

kidney, adrenal gland and liver weights. These effects are reversible and are likely to represent an 

adaptive response rather than a pathological effect with the possible exception of the increase in 

kidney weights. In male rats, the evidence suggests that this effect is probably attributable to an 

ct-2 microglobulin mechanism (i.e., male rat-specific nephropathy). One study showed some 

hematological effects, but the alterations were considered to be of minor toxicological 

significance. Studies in rats and rabbits have not demonstrated reproductive and developmental 

effects following either ingestion or inhalation of isopropyl benzene. USEPA has not established 
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oral RfDs or inhalation RfCs for most of these compounds except isopropyl benzene. USEPA 

established an RfD for isopropyl benzene equal to 0.1 mg/kg/day based on increased kidney 

weights in female rats and an RfC equal to 0.4 mg/m3 based on increased kidney and adrenal 

weights in rats. As indicated above, because of the structural and lexicological similarities of 

several of the alkyl benzenes to isopropyl benzene, the toxicity factors for isopropyl benzene were 

used as the toxicity criteria for the alkyl benzenes with similar structures to isopropyl benzene. 

Likewise, because 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene are similar in structure to 

xylenes, the toxicity factors for xylenes were used to represent the toxicity of the 

trimethylbenzenes. 

/ 
The majority of mutagenicity tests have indicated that isopropyl benzene is not mutagenic. Data 

are not available to assess the carcinogenicity of alkyl benzenes. Because of their structure-

activity relationship to other alkyl benzene that have been sufficiently tested, it is unlikely that 

these compounds would pose a significant carcinogenic hazard. 

33.7 1,1-Dichloroethane 

1,1-Dichloroethane is used primarily as an intermediate in the synthesis of other organic chemicals 

(ATSDR, 1990). It is also used as a solvent for plastics, oils and fats; thus, it is a cleaning agent 

and degreaser. It is also used in varnish and finish removers and as a fumigant and insecticide. At 

one time, 1-dichloroethane was used as an anesthetic. 

1,1-Dichloroethane is well absorbed via inhalation and ingestion, although the rate and extent are 

not known. Likewise, 1,1-dichloroethane penetrates the skin, but the extent and rate of 

absorption have not been assessed. Studies are not available to assess the distribution of 1,1-

dichloroethane to tissues. Data are limited in humans and laboratory animals concerning the 

metabolism of 1,1-dichloroethane. In humans, following inhalation about 60 percent was excreted 

in urine and the rest was excreted unchanged in expired air. In laboratory animals, the majority of 

1,1-dichloroethane is excreted unchanged in expired air. 
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At high concentrations, 1,1-dichloroethane causes central nervous system depression in humans. 

1,1-dichloroethane was discontinued as an anesthetic because of cardiac stimulation; however, 

this effect occurred at doses sufficient to cause anesthesia (e.g., 26,000 ppm). Other health 

effects have not been reported in humans. In laboratory rodents, following inhalation or ingestion 

of 1,1-dichloroethane, adverse effects in the liver or kidneys have not been observed. 1,1-

dichloroethane has been reported to be slightly fetotoxic but not teratogenic in laboratory animals 

by inhalation. Fetotoxicity has not been reported in humans. An oral RfD was established for 

1,1-dichloroethane equal to 1 x 10"1 mg/kg/day and an inhalation RfC equal to 5 x 10"1 (mg/m3) 

(HEAST, 1992). Proposed changes regarding the oral RfD and inhalation RfC are pending. 

i 

There are no data indicating that 1,1-dichloroethane is a carcinogen in humans and there is only 

limited evidence of carcinogenicity in laboratory animals. USEPA has classified 1,1-

dichloroethane as a Group C possible human carcinogen. An oral SF has not been established. 

3.3.8 1,1-Dichloroethene 

1,1-Dichloroethene is used in the production of flexible films for food packaging (e.g., SARAN™ 

wrap) and flame-retardant coatings and adhesives and in the production of other organic 

chemicals (USEPA, 1990; ATSDR, 1994). 

Laboratory animal studies indicate that 1,1-dichloroethene is readily absorbed by inhalation and 

ingestion. Although studies are not available regarding dermal exposures, physical and chemical 

properties indicate that 1,1-dichloroethene will also readily penetrate the skin. Laboratory animal 

studies show that 1,1-dichloroethene distributes throughout the body but accumulates 

predominantly in the liver, kidney, and lung. Laboratory animals experiments indicate that 1,1-

dichloroethene is extensively metabolized except after large acute doses when a portion of 

unmetabolized 1,1-dichloroethene is excreted via exhalation. At low dose levels when most of the 

1,1-dichloroethene is metabolized, excretion is predominantly via urinary excretion. 
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In humans, the only known health effects of 1,1-dichloroethene are central nervous system effects, 

upper respiratory tract irritation and possibly liver damage. Like most chlorinated ethenes, 

exposure to high concentrations of 1,1-dichloroethene causes anesthetic or narcotic effects in 

humans and laboratory animals. Preliminary studies suggest that inhalation of 1,1-dichloroethene 

may cause hepatotoxicity in humans, but the evidence is only qualitative. In laboratory animals, 

the liver is the major target organ. Inhalation of high concentrations over several months caused 

liver damage. Liver injury was also shown as a result of long term exposure to high 

concentrations of 1,1-dichloroethene in drinking water. Inhalation of high concentrations is 

associated with upper respiratory tract irritation in both humans and laboratory animals. Acute 

inhalation and ingestion of high concentrations of 1,1-dichloroethene has been shown to cause 

kidney damage (attributed to the formation of cysteine-S-conjugates that may be metabolized by 

3-lyase to electrophilic products) in laboratory animals. These effects may be reversible 

depending on the dose. Kidney effects are rarely observed following long-term exposure except 

in male mice. 1,1-Dichloroethene has not been shown to cause developmental effects in humans, 

but it has been shown to be a weak teratogen via inhalation but not ingestion in laboratory 

animals. USEPA has established an oral RfD equal to 9 x 10~3 (mg/kg/d). An inhalation RfC has 

not yet been established. MADEP established an inhalation RfC equal to 5 x 10~3 (mg/m3). 

1,1-Dichloroethene has been shown to produce mutations in a number of in vitro test systems. 

1,1-Dichloroethene has not been shown to be mutagenic in in vivo studies with the exception of 

one weakly positive response in mouse kidney cells. ATSDR concluded that the available data 

are insufficient to permit an evaluation of the carcinogenic risk of 1,1-dichloroethene in humans. 

Evidence of carcinogenicity in humans is lacking. Of the fourteen laboratory animal bioassays 

conducted to date, only one inhalation study provided suggestive evidence of positive 

carcinogenic effects from 1,1-dichloroethene exposure. The one positive study suggested that 

1,1-dichloroethene induced renal tumors in male Swiss mice but not female Swiss mice. It was 

shown that the dose that induced tumors in the male mice also produced kidney damage. It was 

suggested that the observed tumors were the result of toxic effects of 1,1-dichloroethene on the 

kidney rather than by a genetic mechanism. It was further suggested that male Swiss mice are 

more susceptible to the toxic effects of 1,1-dichloroethene than female Swiss mice, rats and 
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hamsters. ATSDR concluded that this study was inconclusive since tumors were not observed in 

the absence of nephrotoxiciry. The National Toxicology Program concluded that 1,1-

dichloroethene does not have the potential to cause cancer (USEPA, 1990). Moreover, the 

National Toxicology Program has not included 1,1-dichloroethene in the Sixth Annual Report on 

Carcinogens, which is a list of chemicals that may reasonably be anticipated to be carcinogens (as 

cited in ATSDR, 1994). The International Agency for Research on Cancer has classified 1,1-

dichloroethene as a Group 3 chemical (i.e., not classifiable as to human carcinogenicity). USEPA 

has classified 1,1-dichloroethene as a Class C, possible human carcinogen and has established an 

oral slope factor equal to 6 x 10"1 (mg/kg/d)"1, which was based on a study in which there was not 

a significant increase in tumor incidence, and an inhalation Unit Risk equal to 5 x 10"5 

based on the inhalation study in mice that ATSDR concluded was inconclusive. 

3.3.9 1,2-Dichloroethene 

1,2-Dichloroethene is generally produced as a mixture of two isomers, cis and trans. It is used 

primarily as a chemical intermediate in the synthesis of chlorinated solvents and compounds 

(ATSDR, 1994). It is also used as an extraction solvent in the production of dyes, perfumes, 

lacquer, and thermoplastics. 

Dichloroethenes are neutral, low molecular weight, lipid soluble materials; thus they are readily 

absorbed by any route of administration. Data are not available regarding the distribution of cis or 

trans- 1,2-dichloroethene. Distribution is, however, most likely similar to 1,1-dichloroethene in 

that the majority of the chemical is distributed to liver, kidney and lung tissues with very little 

accumulating in fat tissue. Metabolism of cis- and trans-1,2-dichloroethene is a saturable process 

such that at high concentrations, trans-1,2-dichloroethene is eliminated unchanged via the lung. 

At low concentrations, 1,2-dichloroethene is readily metabolized; the cis isomer is metabolized at 

a higher rate than the trans isomer. Studies are not available regarding the excretion of 1,2-

dichloroethene. 
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At high concentrations, 1,2-dichloroethene causes anesthetic and narcotic effects in humans. 

Evidence is not available to evaluate whether other health effects can be attributed to cis or trans-

1,2-dichloroethene in humans. Inhalation and ingestion of cis- or trans- 1,2-dichloroethene have 

been shown to cause some effects on the liver at high concentrations or doses in laboratory 

animals. Neither cis- nor trans-1,2-dichloroethene has been shown to cause reproductive or 

developmental effects in humans or laboratory animals. USEPA has established an oral RfD equal 

to 2 x 10"2 mg/kg/day for trans-1,2-dichloroethene and an oral RfD equal to 1 x IfJ2 mg/kg/day 

for cis-1,2-dichloroethene (HEAST, 1992). An inhalation RfC has not been established by 

USEPA. . / 

Trans-1,2-dichloroethene has not been shown to be mutagenic. Some evidence indicates that cis-

1,2-dichloroethene may be genotoxic. Experimental data do not suggest that either cis- or trans-

1,2-dichloroethene is a carcinogen. USEPA has established that cis-1,2-dichloroethene is 

unclassifiable (Group D) as a human carcinogen. USEPA has not classified trans-1,2-

dichloroethene. 

3.3.10 Tetrachloroethene 

Tetrachloroethene is used primarily as a solvent and a chemical intermediate (ATSDR, 1995). 

About 53 percent of its use is as a dry-cleaning and textile-processing solvent. About 28 percent 

is used as a chemical intermediate and about 10 percent is used for vapor-degreasing in metal-

cleaning operations. Tetrachloroethene is also used as a general solvent in adhesives, glues, 

polishes, lubricants, and sealants. 

Tetrachloroethene is readily absorbed by humans and laboratory animals via inhalation and 

ingestion. Absorption is rapid and near complete. In contrast, dermal absorption is poor. Fat is 

the primary site of tetrachloroethene distribution. Metabolism occurs predominantly in the liver. 

Metabolic pathways are, however, species-specific, which may account for differences in 

toxicological effects. For example, rats produce less trichloroacetic acid than mice do. Because 
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the threshold concentration of trichloroacetic acid necessary to increase peroxisome proliferation 

is not produced in rats, liver cancers are not observed. .. In contrast, in mice, enough 

trichloroacetic acid is produced to stimulate peroxisome proliferation, which leads to liver cancer. 

Humans produce even less trichloroacetic acid than rats (not one study indicates that the amount 

of trichloroacetic acid produced in humans is greater than 3 percent of the absorbed dose); thus, 

liver cancer is unlikely to occur by this mechanism hi humans. In addition, the rates of metabolism 

are species-specific. Mice metabolize tetrachloroethene faster than rats and rats metabolize 

tetrachloroethene faster than humans do. For example, rats exposed to 10 ppm of 

tetrachloroethene for 6 hours excreted about 24 percent of the dose as urinary metabolites (and 

exhaled about 68 percent unchanged)/ In contrast, mice exposed to 10 ppm excreted about 88 

percent as urinary metabolites (and exhaled about 12 percent unchanged). The main excretion 

pathway in both humans and laboratory animals is through exhalation of unmetabolized 

tetrachloroethene. 

Inhalation of high concentrations of tetrachloroethene in air may cause central nervous system 

effects such as dizziness, nausea, headaches, and difficulty walking and talking, particularly in 

poorly ventilated or closed areas. These high concentrations generally occur in occupational 

environments. Subtle effects on the kidney have been observed in humans occupationally exposed 

to tetrachloroethene; it is unclear, however, whether these effects are related to adaptive effects 

or to early kidney disease. Adverse kidney effects including cancer are observed in male rats. It 

is likely, however, that the effects are due to specific metabolites, which are further metabolized 

to reactive metabolites by 3-lyase in the kidney. Because p-lyase activity is very low in human 

kidneys, these reactive metabolites are unlikely to be formed in humans. In addition, male rats 

exposed to tetrachloroethene also accumulate a-2u-globulin, which has been shown to be 

responsible for kidney toxicity. Humans do not produce o>2u-globulin in significant amounts; 

thus, kidney effects observed in male rats may not be relevant to humans. 

Transient liver toxicity has been reported in humans after acute exposures to very high doses. 

The liver is clearly a target organ in rodents. In rats and mice, liver toxicity correlates well to the 

production of trichloroacetic acid, which induces liver peroxisome proliferation. Humans are, 
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however, relatively insensitive to peroxisome proliferators. Laboratory animal studies suggest 

that tetrachloroethene is not teratogenic but may be fetotoxic at doses that also result in maternal 

toxicity. Currently, there is not conclusive evidence that tetrachloroethene causes reproductive 

effects. A chronic oral RfD equal to 1.0 x 10~2mg/kg/day has been established by USEPA and an 

inhalation RfC equal to 4.6 mg/m3 has been established by MADEP (MADEP, 1994). 

Current data suggest that positive assays for mutagenicity are due to a metabolite formed in rats 

that is not produced to a great extent in mice or humans. Evidence is insufficient to conclude that 

tetrachloroethene is a human carcinogen. Tetrachloroethene has been shown to cause liver cancer 

in mice but not rats. Numerous studies have demonstrated that the liver cancers in mice are 

related to peroxisome proliferation. Trichloroacetic acid has been shown to induce peroxisome 

proliferation in mice. Because trichloroacetic acid has also been shown to be a major metabolite 

of tetrachloroethene in mice but not rats, differences in metabolism may be the reason why liver 

cancer has been reported in mice but not rats. Humans produce little trichloroacetic acid and are 

relatively resistant to peroxisome proliferation.2 In other words, humans do not respond to the 

doses that cause significant responses in rats and mice; thus, even if trichJoroacetic acid were 

produced, it is unlikely to cause peroxisome proliferation. Therefore, it is unlikely that 

tetrachloroethene could increase the risk of liver cancer in humans by this mechanism. A low 

incidence of kidney tumors has been reported in male rats. The mechanism is unclear but may be 

related to the formation of a mutagenic metabolite formed by p-lyase from a glutathione 

conjugate. The metabolite is only formed at high doses after other metabolic pathways are 

saturated. Because human kidneys have relatively little P-lyase activity, it is unlikely that human 

kidneys would respond like male rat kidneys. Tetrachloroethene was also shown to cause 

mononuclear cell leukemia in Fischer-344 rats in one study. The relevance of these cancers to 

humans is unclear, however, because Fischer-344 rats have a high rate of spontaneous 

mononuclear cell leukemias and the incidence of these cancers in the control animals in this study 

was higher than historical values. Nevertheless, the National Toxicology Program considered the 

incidence to be a true finding. Based on laboratory animal evidence, the USEPA's Science 

2 Humans have been exposed to a number of chemicals (e.g., hypolipidemic drugs) lhat cause peroxisome proliferation 
in rodents, but little peroxisome proliferation has been observed. 
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Advisory Board classifies tetrachloroethene as a probable/possible human carcinogen (Group 

B2/C), but this classification is currently under review. The Science Advisory Board indicated 

that the evidence was not strong enough to classify tetrachloroethene as a probable human 

carcinogen, but that it was stronger than most compounds classified as possible carcinogens. The 

USEPA Health Risk Technical Support Center recommends using an oral slope factor equal to 

5.2 x 10'2 (mg/kg/day)"1 and an inhalation Unit Risk equal to 5.8 x 10"7 (ug/m3)'1. 

MADEP has recommended a different Unit Risk value equal to 5.52 x 10'5 (ug/m3)'1, which is 

approximately 100 times more conservative than USEPA's Unit Risk value, primarily based on 

different assumptions regarding the extent of metabolism in humans compared to the extent of 

metabolism in humans assumed by USEPA. The extent of metabolism is important because most 

of the scientific evidence suggests that the ultimate carcinogen in mice is the metabolite 

trichloroacetic acid (which is excreted in the urine). Thus, the amount of trichloroacetic acid that 

is produced is important to consider in the derivation of the toxicity factors. In general, it has 

been shown using laboratory animal and human experimental data that the rate of metabolism of 

tetrachloroethene in mice is greater than 50 times the metabolic rate in humans and almost five 

times greater that the metabolic rate in rats. Moreover, not only is the rate of metabolism 

different between species but the pattern of metabolites is also different. Of the total metabolites 

produced, the proportion of trichloroacetic acid produced in humans is less than the proportion of 

trichloroacetic acid produced in mice. 

The USEPA developed a Unit Risk using the dose-response data from a mouse liver tumor study 

and information regarding human metabolism from another study. USEPA based their slope factor 

(i.e., carcinogenic potency factor, which is the 95 percent upper confidence limit on the linear 

term in the multistage model fit to tumor incidence) for mice on dose-response data using the 

metabolized dose. In other words, the dose was not based on the amount of tetrachloroethene 

administered but on the amount of tetrachloroethene metabolites detected in the urine. To 

convert this slope factor to a Unit Risk for humans, USEPA reviewed studies concerning the 

extent humans metabolize tetrachloroethene. In a study by Bolanowska and Golacka (1972, as 

cited by MADEP ORS), humans exposed to concentrations of tetrachloroethene equal to 50 ppm 
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(390,000 ug/m3) metabolized approximately 0.67 percent to urinary metabolites or a total of 13 

nig. Using this rate of metabolism (i.e., 0.67 percent), USEPA estimated the Unit Risk (i.e., the 

risk associated with 1 jig/m3) for humans to be 4.8 x 10"7 (jig/m3)"1. The USEPA also calculated 

Unit Risks using dose-tumor response data from other laboratory animal studies together with 

data regarding the extent of human metabolism to develop a Unit Risk range from 2.9 x 10~7 

(ug/m3)-1 to 9.5 x 10'7 (ug/m3)-1 with a geometric mean equal to 5.8 x 10'7 (ug/rn3)-'. 

MADEP used a similar approach except that they assumed that humans metabolize 70 percent of 

the inhaled dose at low exposures rather than 0.67 percent — a difference of about 100 times. 

MADEP criticizes the USEPA for' estimating the extent of human metabolism at low 

concentrations using a human study in which the doses were five orders of magnitude higher (i.e., 

390,000 ug/m3 versus 1 u.g/m3). They state that the proportion of the inhaled dose that is 

metabolized varies with the dose and that at low enough doses nearly all of the absorbed chemical 

is metabolized. They further state that if all tissues are assumed to have some metabolizing 

capacity then it is reasonable to assume that at low airborne concentrations none of the tissues are 

saturated. Under these conditions, the metabolism in most tissues would be flow limited and 100 

percent of the dose would be metabolized. 

MADEP apparently assumes either that tetrachloroethene is metabolized and eliminated by zero 

order kinetics or that tetrachloroethene is metabolized by first order kinetics but the system was 

saturated at the 50 ppm dose used in the Bolanowska and Golacka, 1972 study.3 They state that 

it is likely that the proportion of the inhaled dose, which is metabolized, varies with the dose 

(which would be zero order kinetics). However, they go on to state that the tissues are not 

saturated at low doses (presumably they mean the metabolic capacity of these tissues), which 

implies that the metabolism could be by first order kinetics but that it is saturated at higher levels 

(such as 50 ppm). 

3 First order kinetics is when the rate of elimination of a chemical is proportional to the amount of chemical in the body 
at that time (i.e., the proportion does not vary). However, at some point as the dose increases, its rate of elimination may 
decrease, which is referred to as saturation. At this point the rate of elimination switches from first order to zero order 
kinetics, which is when the amount of elimination is constant and is independent of the dose. 
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First, elimination of most chemicals is by first order kinetics. Tetrachloroethene has been shown 

to be eliminated by first order kinetics (ATSDR, 1995; ACGffl, 1991). It has a half-life of 

approximately 55 hours (there are no half-lives for chemicals exhibiting zero order kinetics) and 

there are studies that show that excretion of urinary metabolites increases linearly until the 

metabolic capacity is saturated (Dceda etal., 1972 as cited in ATSDR, 1995). 

Second, MADEP is incorrect in assuming that at 50 ppm (i.e., 390,000 fig/m3) the proportion of 

excreted metabolites is less than at low exposures. In other words, they are incorrect in assuming 

that at low exposure concentrations nearly all of the absorbed tetrachloroethene would be 

metabolized (70 percent) but at 50 ppm the metabolic capacity was saturated such that only 0.67 

percent of the dose was metabolized. Ikeda and Ohtsuji (1972) (as cited by ACGDH; 1991, 

IARC, 1995; ASTDR, 1995) reported that saturation does not occur in humans until the air 

concentrations approach 100 ppm. In another human study, Ohtsuki et al. (1983) (as cited by 

ACGIH, 1991; ATSDR, 1995; IARC, 1995) reported that urinary metabolites reached saturation 

at greater than 100 ppm. Still yet another study of dry cleaners showed that urinary metabolism 

was linearly related to exposure at concentrations up to 112 ppm (Seiji et al., 1989 as cited by 

ATSDR, 1995). There is no evidence that saturation occurs at concentrations of less than 100 

ppm (658,000 u,g/m3) in humans. 

Taken together, the elimination of tetrachloroethene appears to be by first order kinetics and 

metabolic capacity is not saturated at concentrations less than 100 ppm. This means that the 

percentage (i.e., proportion) that is metabolized would be the same at a concentration equal to 50 

ppm as it would at lower concentrations. In other words, if saturation had not been reached at 50 

ppm (Bolanowska and Golacka, 1972) and 0.67 percent of the dose was metabolized, then at any 

dose less than 50 ppm, only 0.67 percent would be metabolized — not 70 percent. Before 

saturation is reached, the proportion metabolized would not vary with the dose as MADEP 

suggests. Therefore, the Unit Risk value established by USEPA is more appropriate for evaluating 

the carcinogenic risk due to inhalation of tetrachloroethene. Moreover, it should be kept in mind 

that even the USEPA's Unit Risk value is conservative because it was based on the assumption 

that 100 percent of the metabolites produced by humans were trichloroacetic acid when in fact 
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other metabolites are also produced. Furthermore, it should also be kept in mind that humans 

have not been shown to respond to trichloroacetic acid in the same manner as rodents. 

3.3.11 1,1,1-Trichloroethane 

1,1,1-Trichloroethane is a solvent used in cold cleaning, vapor degreasing, adhesives, aerosols, 

electronics, coatings, and lubricants (ATSDR, 1995). It is also used extensively in household 

products. / 

Absorption of 1,1,1-trichloroethane via inhalation is almost complete in humans. 1,1,1-

Trichloroethane is absorbed orally, but the rate and amount absorbed in both humans and 

laboratory animals is unknown. 1,1,1-Trichloroethane is also absorbed following skin contact, 

although the amount absorbed is several orders of magnitude less than exposure via inhalation. 

After absorption, 1,1,1-trichloroethane is distributed primarily to fat and the liver with smaller 

amounts distributed to the kidney and brain. Only a small amount of 1,1,1-trichloroethane is 

metabolized (less than 10 percent) and excreted in urine. The remaining 90 percent is excreted 

unchanged in exhaled air. 

In humans, neurological effects including lightheadedness, loss of coordination, and intoxication 

are the predominant symptoms following acute inhalation of high concentrations of 1,1,1-

trichloroethane. These effects have not been reported following dermal or oral exposures. 

Respiratory effects following inhalation of high concentrations have been observed. These effects 

are secondary to central nervous system depression in both humans and laboratory animals. 

Inhalation of high concentrations of 1,1,1-trichloroethane (greater than 10,000 ppm) causes 

transient cardiovascular effects in humans. The evidence is not conclusive, but 1,1,1-

trichloroethane may cause mild liver injury in humans either by inhalation of high concentrations 

or ingestion of high doses. Inhalation of 1,1,1-trichloroethane has not been shown to cause 

kidney damage in humans or laboratory animals. Data are unavailable to assess the effects on 

kidney function resulting from ingestion of 1,1,1-trichloroethane. Nausea, vomiting and diarrhea 
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occur in humans after oral or inhalation exposures to high doses or concentrations. 1,1,1-

Trichloroethane is mildly irritating to skin and its vapor is irritating to eyes. Developmental 

effects have not been reported in humans. There are some reports of minor developmental effects 

in laboratory animal studies following inhalation of high concentrations of 1,1,1-trichloroethane. 

Reproductive effects have not been reported in humans or laboratory animals. The USEPA has 

withdrawn the oral RfD (IRIS), but an oral RfD equal to 9 x 10"2 mg/kg/d and an inhalation RfC 

equal to 1.0 mg/m3 were previously established (HEAST, 1992). 

Scientific evidence indicates that 1,1,1-trichloroethane is not mutagenic. Human epidemiological 

evidence indicates that 1,1,1-trichloroethane is not a carcinogen. According to laboratory animal 

data, it does not appear that 1,1,1-trichloroethane presents a risk of cancer in animals. The 

USEPA classifies 1,1,1-trichloroethane as a Group D carcinogen. 

3.3.12 Trichloroethene 

Trichloroethene is used primarily as a solvent for greases, oils, fats, waxes, and tars. In the past, 

about 80 percent of trichloroethene that was produced was used in vapor degreasing of fabricated 

metal parts, particularly in the automotive and metals industries (ATSDR, 1995). Trichloroethene 

is also used as a solvent for adhesives, lubricants, paints, paint strippers, and pesticides. Various 

consumer products also contain trichloroethene (e.g., typewriter correction fluids, spot removers, 

and cleaning fluids for rugs). Prior to 1977, trichloroethene was used as a general obstetrical 

anesthetic, as an extractant of caffeine for the production of decaffeinated coffee and as a pet food 

additive. 

In humans, absorption of trichloroethene via inhalation is between 37 and 75 percent of the 

amount inhaled, while absorption of trichloroethene via ingestion is between 91 and 95 percent. 

Animal studies indicate that trichloroethene is distributed primarily between blood and fat. 

Trichloroethene is extensively metabolized (up to 75 percent of the retained dose). In humans, 

most of the absorbed dose is excreted in the urine and a small amount is excreted through the 

lungs. 
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The primary targets of trichloroethene in humans are the liver, kidney and central nervous system. 

Data concerning the effects of trichloroethene on these organ systems indicate that toxichy 

occurs primarily after acute exposures to high concentrations. Central nervous system effects, 

primarily narcotic-like effects, and irritation of mucous membranes are caused by inhalation of 

trichloroethene. Information regarding liver injury in humans is based on acute exposures to high 

concentrations of trichloroethene. USEPA has concluded that it is unlikely that chronic exposure 

to low concentrations of trichloroethene will result in liver injury. Similarly, kidney toxicity has 

been reported in humans only after acute exposure to high concentrations. The evidence is 

inconsistent regarding the production of developmental effects in humans and animals. The RfJD 

has been withdrawn from IRIS and oral and inhalation RfDs are pending. The MADEP has, 

however, established an oral RfD equal to 2 x 1Q"3 mg/kg/day and an inhalation RfC equal to 1.8 

x IQ-'mg/m3 (MADEP, 1994) 

The mutagenic potential of trichloroethene is unclear. The results of both the in vifro and in vivo 

studies are inconclusive. Evidence indicates that trichloroethene is a weak to moderate 

carcinogen in laboratory animals. However, many of the studies had significant problems such as 

low animal survival and the use of technical grade trichloroethene. In addition, there are 

differences between low- and high-dose metabolism in animals and differences between species in 

susceptibility to cancer. The studies suggest that metabolism to a proximate carcinogen does not 

occur in humans at low doses. Although limited epidemiological data suggest that trichloroethene 

could cause cancer in humans, these studies have had numerous problems. Therefore, definite 

conclusions regarding carcinogenic potential of trichloroethene in humans cannot be drawn. 

Numerous workers have been exposed to trichloroethene and only a small number of persons 

have experienced chronic effects. Moreover, these studies do not suggest that trichloroethene is a 

potent carcinogen. Based on laboratory animal evidence, USEPA classifies trichloroethene as a 

possible/probable human carcinogen (Group C/B2), but this classification is currently under 

review. USEPA has adopted an oral SF equal to 1.1 x 10'2 (mg/kg/day)'1 and an inhalation Unit 

Risk equal to 1.7 x W6 (ug/m3)-1 (USEPA Superfimd Health Risk Technical Support Center). 
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3.3.13 Methylene Chloride 

Methylene chloride is used as a solvent in paint strippers, as a metal cleaning solvent in electronics 

manufacturing, and as a propellant in aerosols in the manufacture of drugs and film coatings 

(ATSDR, 1989). 

The main route of exposure to methylene chloride is inhalation. Approximately 70-75 percent of 

inhaled methylene chloride is absorBed in humans. Studies concerning the absorption of 

methylene chloride following ingestion in humans are not available, but studies in laboratory 

animals suggest that it is easily absorbed via the gastrointestinal tract. In feet, about 98 percent 

of the applied dose was absorbed within 20 minutes in mice. Likewise, studies concerning dermal 

absorption in humans are not available, but laboratory animal experiments indicate that methylene 

chloride is absorbed across the skin. For risk assessment purposes, MADEP has established 

RAFs for absorption of methylene chloride from ingestion of water, ingestion of soil and dermal 

contact with soil equal to 100 percent, 100 percent and 10 percent, respectively. Following 

inhalation, the highest concentrations appear in fat followed by the liver, then the adrenal glands, 

brain and kidney. Concentrations in the fat decrease rapidly following exposure. Following 

ingestion, methylene chloride appears in the liver, kidney, lung, brain, fat, muscle, and testes. It is 

rapidly cleared from each tissue, which suggests that it does not bioaccumulate in any tissues. 

Following both inhalation and ingestion, methylene chloride is metabolized by mixed function 

oxidase enzymes and by glutathione transferase. Excretion is primarily via urine and exhaled air. 

The central nervous system and the liver are the primary target organs following methylene 

chloride exposure. Following acute inhalation of high concentrations, methylene chloride causes 

anesthesia, which subsides once exposure is discontinued. Longer-term exposures may result in 

headaches, nausea, dizziness, and paresthesia. Ingestion of methylene chloride has not been 

shown to cause CNS effects. Laboratory animal studies indicate that ingestion or inhalation of 

high doses of methylene chloride results in liver damage. The liver does not, however, appear to 
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be a major target organ in humans. Effects on the kidney have not been reported in humans 

following ingestion or inhalation of methylene chloride. Laboratory animal studies, however, 

demonstrated that chronic exposure via inhalation may cause kidney effects. Inhalation of high 

concentrations (100 ppm) of methylene chloride causes irritation of the respiratory tract. 

Developmental effects do not appear to be a concern following either inhalation or ingestion of 

methylene chloride. Reproductive effects also have not been shown to occur following exposure 

to methylene chloride. USEPA has established an oral RfD equal to 6 x 10"2 mg/kg/day and an 

inhalation RfC equal to 3.0 mg/m3 (HEAST, 1992). 

Some evidence suggests that methylene chloride may be a weak mutagen in mammalian systems. 

Epidemiological studies have not shown that inhalation or ingestion of methylene chloride causes 

an increase in the incidence of cancer in humans. Inhalation of high concentrations of methylene 

chloride has, however, increased the incidence of liver and lung cancer in mice and rats. Studies 

also provide suggestive evidence that ingestion of methylene chloride causes liver cancer in mice 

and rats. The USEPA has classified methylene chloride as a Group B2 carcinogen. The oral SF 

is equal to 7.5 xlO'3 (mg/kg/day)'1 and the inhalation unit risk is equal to 4.7 xlO'7 (ug/m3). 
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4.0 EXPOSURE ASSESSMENT 

An exposure assessment was performed to identify current or reasonably foreseeable exposure 

scenarios by which chemicals present at the Site may reach potential human receptors in the 

absence of further remediation at the Site. Potential receptors and exposure pathways were 

identified, exposure routes were evaluated, exposure point concentrations were estimated, and 

exposure doses or concentrations were calculated. 

/ 

4.1 EXPOSURE SCENARIOS 

Potential exposure pathways were evaluated for the various media. The following criteria must 

be met for a complete exposure pathway to exist: 

a source and mechanism to release chemicals into the environment, 

an exposure point at which there is a potential for contact with the contaminated 
medium by a receptor, and 

an exposure route (e.g., ingestion, inhalation or dermal contact) at the exposure 
point. 

If one of these criteria is not met, then the exposure pathway is not complete. In other words, 

without any exposure, the risk is zero. Thus, incomplete exposure pathways are eliminated from 

the assessment. The following sections describe: 1) the soil and ground water categories that are 

used to evaluate potential exposures to receptors and the potential need for Activity and Use 

Limitations; 2) the human receptors likely to be present at this Site; 3) the complete exposure 

pathways by which the receptors may come into contact with impacted media; and 4) the 

exposure assumptions used to estimate average daily doses or concentrations. 
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4.1.1 Identification of Site Soil and Ground water Categories 

To evaluate potential exposures to receptors at the Site, the ground water and soil categories are 

identified. Ground water is categorized based on its current and/or future use as drinking water 

(GW-1), its potential to act as a source of volatile material to indoor air (GW-2), and its potential 

to discharge material to surface water (GW-3). The ground water categories applicable to the 

Site are GW-2 and GW-3. Ground water is not a current or future source of drinking water; thus, 

the Site is not classified GW-1. Since ground water is not a source of tap water, ingestion and 

direct contact with ground water are unlikely under current or future conditions. 

/ 

Ground water at the Site is classified as GW-2 because the average annual depth to ground water 

is less than 15 feet below the ground surface and impacted ground water is located within 30 feet 

of an existing building. All ground water is also classified as GW-3 because it is assumed that all 

ground water will eventually discharge to surface water bodies. Ground water flows north across 

the site toward River Meadow Brook, which is located approximately 30 feet north-west of the 

Site. 

The soil category applicable to the Site under current and future conditions is S-2. To be 

considered an S-2 category, impacted soil must either be potentially accessible (located between 

zero and 15 feet below the surface and paved or located between three and 15 feet below the 

surface and not paved) and used only passively by children if the exposure is frequent or 

infrequently by children if the exposure is intense and can be used both frequently and intensely by 

adults. Alternatively, to be considered an S-2 category, impacted soil may be accessible (located 

between zero and three feet below the surface and not paved) and used only passively and 

infrequently by children and used only passively by adults if the exposure is frequent or 

infrequently by adults if the exposure is intense. Impacted soil is located in surface soil in an 

unpaved area north-west of the office building. Since impacted soil is accessible, the criteria of 

frequency and intensity of use by children and adults were evaluated. It is unlikely that children 

will visit this area because the Site is located in an industrial area and is surrounded by a chain 

linked fence; thus, it is unlikely that children would be present on the Site frequently and it is 
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unlikely that they would actively disrupt the soil. Although the limited area of impacted soil is 

also unlikely to be used by employees, it was conservatively assumed that they could routinely 

walk in the area. It is unlikely, however, that they would actively disturb the soil. In contrast, 

adults who may be involved in future excavation activities like construction or subsurface utility 

repair may actively disturb impacted soil. Excavation activities are, however, not expected to be 

frequent. 

4.1.2 Potential Human Receptors 

This risk assessment considered exposures to three populations: 

Employees who work at the facility under current and future conditions; 

Trespassers, who could visit the Site under current and future conditions; and 

Potential future workers who may perform subsurface excavation work during 
future construction at the Site. 

4.1.2.1 Employees 

Employees working at the facility could be exposed to VOCs that could volatilize from shallow 

overburden ground water or soil and migrate into indoor air. Although visitors to these 

commercial buildings could also be exposed to VOCs in indoor air, their exposure is likely to be 

much less than that of an employee; thus, if risks to employees are within acceptable limits, then 

risks to visitors or customers would also be within acceptable limits. 

It was also assumed that employees could contact impacted surface soil. Exposure routes of 

concern include incidental ingestion of soil and dermal contact with soil. Inhalation of particulate 

matter derived from soil was not quantified because it was assumed that volatile compounds are 

more likely to evaporate into the ambient air rather than remain on particulate matter. Thus, this 

exposure route would not result in significant incremental risk. 
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4.1.2.2 Trespassers 

Although not very likely, it was assumed that older children could trespass in the area between the 

office building and River Meadow Brook where impacted soil is located. Exposure routes of 

concern include incidental ingestion of soil and dermal contact with soil. Inhalation of particulate 

matter derived from soil was not quantified because it was assumed that volatile compounds are 

more likely to evaporate into the ambient air rather than remain on particulate matter. Thus, this 

exposure route would not result in significant incremental risk. 

/ 

4.L2.3 Construction Workers 

Under future conditions, construction workers could be exposed to impacted soil and ground 

water if soil were excavated in the future during construction activities. The principal potential 

exposure routes include dermal contact with soil and incidental ingestion of soil. Inhalation of 

particulate matter derived from soil was not quantified because it was assumed that volatile 

compounds are more likely to evaporate into the ambient air rather than remain on particulate 

matter. Thus, this exposure route would not result in significant incremental risk. Inhalation of 

VOCs in ambient air during excavation activities was considered but was not evaluated further 

because wind dispersion and dilution are likely to reduce the concentrations of chemicals in 

ambient air significantly; thus, it is unlikely that they would pose a significant risk. It is also 

possible that workers could be exposed to chemicals detected in shallow ground water. These 

exposures are not typically quantified because they are usually limited to acute exposures (e.g., 

incidental splashes on the hands and arms or short-term exposures during the repair of a de

watering pump). The concentrations of chemicals detected at most disposal sites are not high 
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enough to cause acute health effects.4 

Utility maintenance workers could also be exposed to impacted soil and ground water, however, 

their exposure is likely to be limited to a day or two. This type of exposure is considered an acute 

exposure. The chemicals detected at this Site do not cause acute health effects at the 

concentrations detected. Thus, utility maintenance work is unlikely to result in significant risks to 

workers. Moreover, if the risks to construction workers are not significant, then risks to utility 

workers also would not be significant because the exposure period is much shorter for a utility 

worker compared to a construction worker. 

/ 

4.1.3 Exposure Assumptions 

4.1.3.1 Employees 

Employees working at die facility could be exposed to VOCs via inhalation of indoor air, if VOCs 

migrated from ground water or soil into soil vapor and subsequently into indoor air. To estimate 

average exposure concentrations, several assumptions were made. The duration of exposure was 

assumed to be 8 hours per day; the frequency of exposure was assumed to be 250 days per year 

and the period of exposure was assumed to be 25 years (MADEP, 1995). The averaging period 

was equal to the exposure duration for exposures to noncarcinogenic chemicals and equal to 75 

years for exposures to carcinogenic chemicals (MADEP, 1995). 

Employees could also be exposed to chemicals in surface soil. Exposure pathways include 

ingestion of soil and dermal contact with soil. For exposure to surface soil, the frequency of 

exposure was assumed to be 129 days per year (5 days per week less 24 days when exposure does 

not occur due to vacations, weather, etc. from April through October) and the period of exposure 

4 An acute exposure is defined by (he MADEP as an exposure that is instantaneous (e.g., one dose) or lasting up to 
several days. Most chemicals detected at contaminated sites are not present at high enough concentrations to cause 
health effects following acute exposures with the exception of a few chemicals such as cyanide. At high concentrations, 
VOCs can cause transient, reversible effects such os dizziness, giddiness, headache, etc., (i.e., central nervous system 
depression) following short-term exposure, but the concentrations required to cause these effects are very high compared 
to the concentrations expected at most sites, including this Site. 
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was assumed to be for 25 years (MADEP, 1994). It was assumed that adult fecility workers 

weigh 70 kg- and ingest 50 mg of soil per day (MADEP, 1995). It was also assumed that they 

have their forearms, hands, lower legs, and feet exposed during June, July and August and have 

their forearms and hands exposed during April, May, September, and October. In addition, it was 

assumed that 80 percent of the adhered material is derived from outdoor soil and that the soil 

adherence is equal to 0.51 mg/cm2 (MADEP, 1994; MADEP, 1995). 

4.1.3.2 Trespassers 

To estimate exposure doses for childjen (age 7 to 19 years old) who may visit the industrial 

facility under current and future conditions, several assumptions were made. The duration of 

exposure was assumed to be two hours per day, the frequency of exposure was assumed to be 62 

days per year (2 days per week from April through October) and the period of exposure was 

assumed to be for 12 years (MADEP, 1996). The averaging period was equal to the exposure 

duration for exposures to noncarcinogenic chemicals and equal to 75 years for exposures to 

carcinogenic chemicals (MADEP, 1995). It was assumed that children age 7 to 19 have a time-

weighted body weight equal to 42 kg and ingest 50 mg of soil per day (MADEP, 1994; MADEP, 

1995). It was also assumed that they have 57 percent of their body exposed to soil during the 

months of June, July and August (arms, hands, legs, and feet) and 18.6 percent of their body 

exposed to soil (arms and hands) during the months of April, May, September, and October, that 

80 percent of the adhered material is derived from outdoor soil, and that the soil adherence is 

equal to 0.51 mg/cm2. 

4.L3.3 Construction Workers 

If construction work is performed at the facility, construction workers may be exposed to 

impacted soil during excavation activities. The frequency and period of exposure of a typical 

construction project is five days per week for six months, which is approximately 130 days 

(MADEP, 1995). This exposure is considered to be a subchronic exposure. The averaging period 

was equal to the exposure duration for exposures to noncarcinogenic chemicals and equal to 75 
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years for exposures to carcinogenic chemicals (MADEP, 1995). An average body weight of 80 

kg was assumed to be the weight of a typical male construction worker (USEPA, 1990a). A soil 

ingestion rate of 480 mg/day was used to estimate average daily doses from incidental ingestion of 

soil (USEPA, 1991). For dermal exposures, it was assumed that the upper extremities and head 

(i.e., 4,370 cm2) could potentially contact the soil during an exposure event (USEPA, 1990a). A 

soil adherence factor of 0.51 mg/cm2 was used (MADEP, 1995). 

4,1.3.4 Relative Absorption Factors 

For risk assessment purposes, MADEP has established relative absorption factors (RAFs) for 

absorption of various chemicals from ingestion of water, ingestion of soil and dermal contact with 

soil (MADEP, 1994). RAFs account for both the absorption efficiency of the chemical via the 

route (e.g., ingestion, dermal contact) and medium (e.g., water, soil) of exposure at the Site and 

the absorption efficiency for the route and medium of exposure in the experimental study on 

which the toxicity information (e.g., RfD, SF) is based. The RAFs used for ingestion and dermal 

contact of soil are as follows: 

Chemical Ingestion of Soil Dermal Contact with Soil 

tetrachloroethene* 1.0/1.0 0.10/0.10 
benzene* 1.0/1.0 0.08/0.08 
toluene 1.0 0.12 
ethylbenzene 1.0 0.2 
xylenes 1.0 0.12 
methylene chloride* 1.0/1.0 0.1/0.1 
naphthalene 1.0 0.1 
trichloroethene* 1.0/1.0 0.10/0.10 
1,1,1 -trichloroethane .0 0.1 
acetone .0 0.1 
1,1-dichloroethene .02 0.102 
1,1-dichloroethane .3 0.13 
isopropylbenzene .0 0.2 
n-propylbenzene .0 0.2 
1,2,4-trimethylbenzene .0 0.12 
1,3,5-trimethylbenzene .0 0.12 
cis-l,2-dichloroethene 1.0 0.1 
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* For chemicals classified as carcinogenic, RAFs have been developed for both 
noncarcinogenic exposures and for carcinogenic exposures. 

RAFs are not necessary for inhalation exposures because route-of-entry and type of medium are 

the same for the exposure route and medium at the She and exposure route and medium of the 

experimental study. 

4.2 EXPOSURE POINT CONCENTRATIONS 

Exposure point concentrations are the estimated concentrations in a particular medium at the 
i 

point of contact. The following sections describe the procedures used to estimate exposure point 

concentrations for each exposure pathway. In the future, it was assumed that exposure point 

concentrations would not change significantly. 

Exposure point concentrations for indoor air were estimated using the average concentrations of 

VOCs detected in indoor air during the March 2001 sampling event. Exposure point 

concentrations for indoor are presented in Table 7. 

Exposure point concentrations in soil were estimated using the concentrations detected in the soil 

sample collected on the north-west side of the office building. This sample was collected from the 

boring with the highest VOC concentrations detected with a photoionization detector (PID). 

Exposure point concentrations for exposure to soil are presented in Table 8. 

4.3 ESTIMATION OF AVERAGE DAILY EXPOSURES 

Equations adapted from MADEP guidance were used to estimate average daily exposure 

concentrations for inhalation exposures and average daily exposure doses for ingestion of soil and 

dermal contact with soil (MADEP, 1995). Exposures to chemicals via ingestion and dermal 

contact are estimated by calculating exposure doses, which are expressed as milligrams of 

chemical per kilogram of body weight per day. In contrast, exposures to chemicals via inhalation 
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are estimated by calculating average exposure concentrations. Estimating average exposure 

concentrations rather than average exposure doses is technically more accurate because 

compounds that elicit route-of-entry effects where the toxic effect is directly on the lung (e.g., 

irritants and sensitizers) would be inappropriately evaluated if they were calculated as a systemic 

dose, and pharmacokinetic differences such as absorption and metabolism do not have to be 

adjusted as would be necessary to estimate a systemic dose. 

Estimated average daily exposure concentrations for inhalation of indoor air were calculated using 

the following equation: 

E_ 
AP 

where: 

ADE Chronic or lifetime average daily exposure (mg/m3 or ug/m ) 
Exposure point concentration (mg/m3)Cx 

EF Exposure frequency (events/year) 
ED Exposure duration (hours/event) 
EP Exposure period (years) 
C, Conversion factor (days/hr) 

Conversion factor (years/day) C2 

C3 Conversion factor (ng/mg) 
AP Averaging period (years) 

Estimated average daily exposure doses for incidental ingestion of soil were calculated using the 

following equation: 

CxxIRxRAFxEFxEDxEPxC, 
BWxAPxC i 

where: 
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ADD Chronic or lifetime average daily dose (mg/kg/day) 

Q, Exposure point concentration (mg/kg) 
IR Ingestion rate (mg/day) 
RAF Relative absorption factor (dimensionless) 
EF Exposure frequency (events/year) 
ED Exposure duration (days/event) 
EP Exposure period (years) 
Ci Conversion factor (10'6 kg/mg) 
BW Body weight (kg) 
AP Averaging period (years) 

Conversion factor (365 days/year) 

Estimated average daily exposure doses for dermal contact with soil were calculated using the 

following equation: 

D_C,xSAxAFxRAFxEFxEDxEPxC , 
BWxAPxC3 

where: 

ADD Chronic or lifetime average daily dose (mg/kg/day) 
C, Exposure point concentration (mg/kg) 
SA Skin surface area in contact with soil (cm2/day) 
AF Soil adherence factor (mg/cm2) 
RAF Relative absorption factor (unitless) 
EF Exposure frequency (events/year) 
ED Exposure duration (day/event) 
EP Exposure period (years) 
C, Conversion factor (10"* kg/mg) 
BW Body weight (kg) 
AP Averaging period 
C2 Conversion factor (365 days/year) 
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Under current conditions, employees working in the facility building may be indirectly exposed to 

chemicals detected in ground water or soil, since a fraction of these chemicals may volatilize and 

migrate into indoor air. Exposure point concentrations for indoor air were estimated from the 

concentrations detected in air samples collected within the building (MADEP, 1994). Average 

daily exposure concentrations were calculated for employees working in the building (Table 9). 

Employees may also be exposed to chemicals detected in surface soil. Exposure point 

concentrations were estimated from the concentrations of chemicals detected in the soil sample 

collected from the north-west side of the building with the highest PE) reading. Average daily 

exposure doses were calculated for incidental ingestion of soil and skin contact with (Tables 10 

and 11). / 

Under current and future conditions, older children could be exposed to chemicals detected in the 

surface soil on the facility. Exposure point concentrations were estimated from the concentrations 

of chemicals detected in the soil sample collected from the north-west side of the building with the 

highest PDD reading. Average daily exposure doses were calculated for incidental ingestion of soil 

and skin contact with (Tables 12 and 13). 

Construction workers may be exposed to subsurface soil in the future. Impacted soil is located 

primarily in surface soil in the limited area on the north-west side of the building. It was assumed 

that all construction work would take place in this limited area. Exposure point concentrations 

were estimated from the concentrations of chemicals detected in the soil sample collected from 

the north-west side of the building with the highest PID reading. Average daily exposure doses 

were calculated for incidental ingestion of soil and skin contact with (Tables 14 and 15). 
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5.0 RISK EVALUATION 

5.1 METHODS TO EVALUATE NONCARCINOGENIC AND CARCINOGENIC 

RISKS 

A risk characterization evaluates currept and reasonably foreseeable future health risks associated 

with site conditions. Risks associated with a site are characterized by integrating data developed 

in the Hazard Identification, Dose-Response Assessment and Exposure Assessment. 

Methodologies for evaluating noncarcinogenic health hazards and carcinogenic risks are presented 

below. 

5.1.1 Estimation of Noncarcinogenic Risk 

Noncarcinogenic effects are characterized in terms of a Hazard Index. This method assumes that 

there is an exposure below which adverse effects are not expected to occur (USEPA, 1989a). 

The Hazard Index is calculated for each noncarcinogenic constituent of concern by dividing the 

average daily exposure concentration (ADE) in mg/m3 by the chemical-specific reference 

concentration (RfC), also in mg/m3, as shown in the equation below 

ADE 
Hazard Index = —— 

RfC 

or by dividing the average daily exposure dose (ADD) in mg/kg/day by the chemical-specific 

Reference Dose (RfD), also in mg/kg/day, as shown in the equation below. 
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„ .. . ADD Hazard Index = 
RJD 

The Hazard Indices for each chemical are summed to yield a hazard index for that particular 

exposure pathway. Then for each receptor, hazard indices for each exposure pathway are 

summed to yield a total hazard index for the receptor. This hazard index is a screening hazard 

index. If the screening hazard index exceeds 1.0, then further evaluation is needed to classify 

chemicals into groups that share similar mechanisms of action. In this case, a separate hazard 

index is calculated for each group of chemicals that share similar mechanisms of action. If the 

hazard index for each group is less tha*n 1.0, risks associated with exposure to the chemicals are 

not considered to be significant. 

5.1.2 Estimation of Carcinogenic Risk 

The potential for carcinogenic health effects is characterized in terms of an incremental lifetime 

cancer risk, an estimate of the incremental lifetime probability of an individual developing cancer 

above background cancer incidence. An incremental lifetime carcinogenic risk is calculated for 

each chemical in the inhalation pathway by multiplying the lifetime average daily exposure (ADE) 

in ng/m3 by the chemical-specific Unit Risk in (ug/m3)"1 as shown in the equation below. 

Risk •= ADE x Unit Risk 

Likewise, the incremental lifetime cancer risk is calculated for each chemical in the ingestion and 

dermal exposure pathways by multiplying the lifetime average daily dose (ADD) in mg/kg/day by 

the chemical-specific cancer Slope Factor (SF) as shown in the equation below. 
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Risk = ADD xSF 

For each exposure pathway, the chemical-specific risks are summed together, then the risks for 

each exposure pathway are summed to yield a total risk for that particular medium. FinaDy, risks 

for all media of concern are summed to yield a total site risk for each receptor. A total 

incremental lifetime carcinogenic risk that does not exceed the acceptable total lifetime 

carcinogenic risk limit indicates that the exposure is unlikely to produce a significant risk of 

cancer above normal background rates. In accordance with the MCP, the acceptable lifetime 

carcinogenic risk limit is equal to 1 x 10"5 (i.e., one in 100,000). 

/ 
5.2 RISKS TO HUMAN HEALTH 

The potential risks to human health were evaluated for each plausible exposure pathway identified 

in Section 4.0. The intent was to provide reasonable, but conservative, assessment of the degree 

of risk associated with exposure to the chemicals under current and reasonably foreseeable future 

conditions. 

5.2.1 Employees 

Under current and reasonably foreseeable future conditions, employees working at the facility 

could be exposed to VOCs that could volatilize from ground water or soil into indoor air. 

Employees could also be exposed to chemicals detected in surface soil. The total chronic hazard 

index for employees is less than one (0.08) (Table 16). The incremental lifetime carcinogenic 

risks is less than 1 x 10"5 (3.17 x 10"6) (Table 17). Thus, conditions at the Site do not pose a 

significant risk of either noncarcinogenic or carcinogenic health effects to employees. 

5.2.2 Trespassers 

Under current and reasonably foreseeable future conditions, trespassers could be exposed to 

chemicals detected in surface soil. Exposure is unlikely, however, because the facility is located in 
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an industrial area and is surrounded by a chain link fence. Nevertheless, risks were quantified for 

older children who may trespass within the facility. The total chronic hazard index for these 

children is less than one (0.02) (Table 18). The incremental lifetime carcinogenic risks is less than 

1 x 10'5 (9.15 x 10-") (Table 19). Thus, conditions at the Site do not pose a significant risk of 

either noncarcinogenic or carcinogenic health effects to children who may be exposed to impacted 

surface soil at the facility. 

5.2.3 Construction Workers 

Construction workers may be exposed to soil during future excavation activities via incidental 

ingestion and dermal contact with soil. The total subchronic hazard index is less than 1.0 (0.01) 

for workers who could be involved in a construction project in this area (Table 20). Table 21 

shows that carcinogenic risks are also not significant for construction workers - 2.53 x 10" 

compared to 1 x I0's. Thus, conditions at the Site do not pose a significant risk of either 

noncarcinogenic or carcinogenic health effects to workers involved in construction work on the 

north-west side of the building. 

Utility maintenance work could also occur on the property. In general, these activities take place 

over a day or two. This exposure is considered an acute exposure. Concentrations of chemicals 

detected at most disposal sites including this Site are generally not high enough to cause acute 

health effects. Thus, conditions at the Site do not pose a significant risk of either noncarcinogenic 

or carcinogenic health effects to workers involved in utility maintenance work. 

5.3 RISKS TO SAFETY AND PUBLIC WELFARE 

The risks associated with exposure to the chemicals of potential concern at the Site were 

evaluated in terms of safety, public welfare and the environment. Rusted drums and containers 

are not present on the Site, danger from fire or explosion from chemicals in the soil or the ground 

water is not present, and uncontained materials that may be corrosive, reactive or flammable are 

not present. Thus, conditions at the Site do not pose a risk to safety. 
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MADEP has developed Upper Concentration Limits (UCLs) for chemicals detected in ground 

water and soil. UCLs are concentrations established to protect public welfare and the 

environment from harm that could potentially occur in the future if these concentrations are 

exceeded (MCP, 1999). 

Concentrations of chemicals detected in ground water were compared to UCLs (Table 22). 

Average concentrations of VOCs detected up gradient of the facility do not exceed their 

respective UCLs. Concentrations of 1,1,1-trichloroethane and toluene detected in monitoring 

well MW-4, which is located near the former catchbasin/sump in the south-east side of the 

building, exceed UCLs. Average concentrations of VOCs detected in two monitoring wells 

(GZA-4 and WE-3), which are located down gradient of monitoring well MW-4, do not exceed 

their respective UCLs. Because the concentrations of 1,1,1-trichloroethane and toluene exceed 

UCLs in the vicinity of monitoring well MW-4, ground water conditions at the Site may pose an 

unacceptable risk to public welfare and the environment in the future. 

Concentrations of chemicals detected in soil on the north-west side of the building were compared 

to UCLs (Tables 23). The results indicate that concentrations of chemicals detected in soil are 

below UCLs. Thus, soil conditions at the Site do not pose an unacceptable risk to public welfare 

and the environment in the future. 
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6.0 SOURCES OF UNCERTAINTY 

Uncertainty is inherent to each stage of the risk characterization process. It is therefore 

important to identify those uncertainties most critical to the evaluation and to consider their 

potential impact on the estimation of total site risk because a meaningful risk assessment is a tool 

for managing anticipated on-site activities. Many kinds of uncertainty enter into the calculation of 

carcinogenic and noncarcinogenic health risks. Decisions will be made based on a future use 

scenario, the estimated toxicity of the chemicals of concern, and estimated chemical 

concentrations in on-site media. Each of these three components is uncertain. First, actual future 

uses are likely to deviate from current assumptions about who will be on Site, where they will be 

active, how they will be exposed to the chemical, how long they will be exposed, how repeatedly, 

and so on. Second, the estimated toxicities are uncertain due to uncertainties in the toxicological 

data. Third, the chemical concentrations detected in media are uncertain because they are 

estimated from samples and there are random fluctuations in analytical results due to variations in 

sampling and analytical procedures. Standard practice in human health risk assessment adopts 

safety factors to deal with almost every form of uncertainty. The resulting safety factor is so large 

that levels of risks are certain to be overestimated by orders of magnitude. 

A large component of uncertainty arises from the inability to predict future use scenarios. No one 

can precisely predict the duration or frequency of exposure, the soil ingestion rates, the skin 

surface area and the body weights of exposed receptors, chemical absorption rates, and the 

fraction of time spent in the areas of highest chemical concentrations. This creates a level of 

uncertainty in estimating health risks that can result in either overestimation or underestimation of 

health risks. One approach to address uncertainty in estimating risks is to use health-protective or 

conservative assumptions in developing remedial goals. Health-protective assumptions are those 

that systematically overstate the magnitude of health risks to ensure protection of public health. 

For example, it was assumed that older children would visit the industrial facility and contact 
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impacted surface soil two days per week during spring, summer and fall. This frequency of 

exposure is likely to overestimate a realistic exposure frequency because children are very unlikely 

to be present in this industrial section of Lowell, the facility is surrounded by a chain link fence 

and impacted soil is limited to a very small portion of the property. Likewise, it was assumed that 

employees would have routine contact with the impacted soil in this area; however, it is very 

unlikely that they would visit this small area between the building and River Meadows Brook. The 

area is not located in an area of the facility where routine activities occur; it is covered with brush 

and it is, in general, not a desirable place to spend significant amounts of time. It was also 

assumed that a six-month construction project would take place at the facility and that exposure 

to soil would occur only in the limited/area where soil is impacted. All of these assumptions are 

likely to significantly overestimate risks to these receptors. 

Traditionally, the concern with uncertainty in risk assessment procedures stems from exposure 

assessment methods; however, the uncertainty associated with the exposure parameters seldom 

spans more than one or two orders of magnitude (10- to 100-fold). In contrast, the assumptions 

used to evaluate the toxicity of chemicals, rather than exposure, may represent the greatest 

sources of uncertainty. For example, the extrapolation of cancer potency from laboratory animals 

to humans, which forms the basis for the cancer risk estimates, may be associated with 

uncertainties ranging from three to five orders of magnitude (1,000- to 100,000-fold) for selected 

chemicals. Two general assumptions influence the uncertainty associated with toxicity values 

developed for chemicals: the assumption that cancer risks are linearly related to exposure (i.e., 

that carcinogenic effects have no thresholds) and the assumption that exposure variables and 

toxicity constants formulated for lifetime cancer risks are applicable for less than lifetime 

(subchronic) exposures. In addition, it is assumed that values for different chemicals are additive 

and that values for chemical surrogates are reasonable. To put this more concretely, the step from 

observing tumors in rats fed high doses of trichloroethene to estimating potential harm to an adult 

intermittently exposed to part-per-billion levels of trichloroethene in air is a very long one. To 

ensure human health and safety, standard practice and regulation require that toxicity values 

reflect "worst-case" results. For most chemicals, actual results — expected ones, in the statistical 

sense — are likely to result in three to five orders of magnitude less risk than estimates here. 
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Exposure point concentrations are uncertain because they are based on laboratory analyses of 

samples or they are based on mathematical models. Exposure point concentrations are dependent 

on the quality and nature of the sampling data from the site characterization. Sampling bias to 

areas where higher concentrations are expected or selection of specific analytical methodologies 

may affect the representativeness of the data. The true concentrations of these samples are 

probably different from those reported by the laboratory, because analytical results inherently 

fluctuate randomly about the true concentration. The true values are likely to be within a factor 

or two of the reported ones. 

In summary, risk is characterized by combining assumptions regarding the level of contamination, 

the exposure scenario and the toxic potency of the chemical. Since conservative assumptions are 

used throughout the process, the uncertainties associated with each of these assumptions become 

multiplicative, which generally results in an overall extremely conservative risk estimate. 
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7.0 STAGE 1 ENVIRONMENTAL SCREENING


A Stage I Environmental Screening Risk Assessment was conducted for River Meadows Brook, 

located approximately 30 feet north-west of the facility. It was performed in accordance with 

Regulation 40.0900 of the MCP. Subpart I of the MCP calls for completion of a Stage I 

Environmental Screening Risk Assessment for all sites where current and reasonably foreseeable 

site activities and uses by environmental receptors (e.g., foraging by wildlife and support of plant 

or wildlife populations) have been identified unless response actions have successfully reduced 

concentrations of chemicals in environmental media to background levels. 

The objective of a Stage I Environmental Screening is to identify whether exposure pathways may 

require further quantitative assessment (i.e., Stage n Environmental Assessment). Exposure 

pathways may be eliminated if 1) significant risk is readily apparent (therefore additional 

assessment would not yield additional useful data); or 2) an exposure pathway is incomplete 

because environmental receptors would not be exposed (therefore receptors would not be at risk 

of harmful effects); or 3) an exposure pathway is complete, but does not pose a significant risk. 

The general procedures include a review of analytical data indicating contamination of surface 

water or sediment, an evaluation of the potential for transport of contamination to receptors, 

identification of environmental receptors, and an evaluation of current or potential future 

exposure to environmental receptors. If potential current or future exposure is not identified, then 

a condition of no significant risk exists at the site. If potential exposure is identified, then the site 

conditions are evaluated to determine whether significant environmental harm is apparent. 

Laboratory analytical data indicate that VOCs are present in surface soil on the north-west side of 

the building. Laboratory analytical data also indicate that low concentrations of VOCs are also 
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present in surface water. Because potential exposure of terrestrial and aquatic receptors was 

identified, the potential for harm was evaluated further. 

To evaluate whether compounds detected in soil at the Site represent a significant risk to the 

environment, the size and the quality of the habitat were considered. First, the size of area that is 

impacted is limited to a small area approximately 2,000 square feet in size. Second, the property 

is located in an industrial area. Moreover, potential receptors of special concern were not 

identified at the Site. The Commonwealth of Massachusetts Natural Heritage & Endangered 

Species Program compiles an Atlas containing maps of Estimated Habitats of Rare Wetlands 

Wildlife and Certified Vernal Pools/and High Priority Sites of Rare Species Habitats and 

Exemplary Natural Communities (Massachusetts Division of Fisheries & Wildlife, 2000-2001. 

The Site is not identified as one of these areas of concern. The Commonwealth of Massachusetts 

also designates Areas of Critical Environmental Concern to protect and preserve critical areas of 

environmental significance. The Site is not within an Area of Critical Environmental Concern. 

Therefore, based on the size and quality of the potential habitat and the types of receptors likely 

to be present, chemicals present in soil do not present an unacceptable risk to the environment 

(MADEP, 1995). 

Sediment samples were not collected from the brook because the physical properties of VOCs 

(i.e., high water solubilities and very low kocs) make it unlikely that VOCs would be present in 

sediment. Rather it is more likely that they would remain in water unless very high concentrations 

in excess of their solubilities were present in ground water or surface water. Since the 

concentrations of these chemicals detected in ground water near the brook and in surface water 

were well below their solubility limits, the potential for impacts to sediment is very low. 

Laboratory analytical data indicate that low concentrations of VOCs are present in surface water. 

Because potential exposure was identified, the potential for harm was evaluated further. Surface 

water samples were collected from River Meadows Brook and analyzed for VOCs. One sample 

was collected up gradient of the facility and one sample was collected adjacent to the facility 

approximately 30 feet down gradient of monitoring well GZA-4. Low concentrations of 1,1-

dichlorotehane, 1,1,1-trichloroethane, trichloroethene, tetrachloroethene, and cis-1,2-
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dichloroethene were detected in the sample collected adjacent to the facility. Approximately the 

same concentrations of trichloroethene, tetrachloroethene, and cis-l,2-dichloroethene were also 

detected in the sample collected up gradient of the facility (Table 4). 

To estimate potential effects of concentrations of chemicals detected in surface water, surface 

water concentrations were compared to water quality benchmarks. The benchmarks were 

assumed to be concentrations below which an organism could be exposed without producing any 

adverse effects. If surface water concentrations are less than the water quality benchmark, then 

the exposure pathway is not considered significant (MADEP, 1995). Water Quality Benchmarks 

from the following sources were used: Water Quality Criteria or chronic "lowest observable 

effects levels" (LOELs) published by USEPA (1986a); benchmarks published by Suter and Tsao 

(1996) for the US Department of Energy; benchmarks developed by MADEP (MCP, 1999); or 

30-day "No Effect" Levels, cited in a Quantitative Structure Activity Relationship database 

developed by USEPA and Montana State University, Institute for Biological and Chemical 

Process Analysis (QSAR). This database estimates chronic aquatic toxicity (30-day "No Effect" 

level) for organic compounds using information provided in USEPA's AQUIRE database. The 

AQUIRE database is a comprehensive compilation of aquatic toxicity test results for both plants 

and animals. 

Acute Water Quality Criteria are calculated by the USEPA based on half the final acute values 

(which are the fifth percentile of the distribution of 48- to 96-hour LCSOs5). Chronic Water 

Quality Criteria are calculated from the geometric mean of at least three LC50/Cnronic Value 

ratios. Benchmarks published by Suter and Tsao include Tier H values, which are benchmarks 

established with fewer data than are required to establish National Ambient Water Quality 

Criteria, but are expected to be higher than Ambient Water Quality Criteria in no more than 20% 

of the cases; Lowest Chronic Values for fish, invertebrates and plants, which are the Chronic 

Values that are used to calculate the National Chronic Ambient Water Quality Criteria; the 

Population EC20, which is an estimate of the continuous concentration that would cause a 20% 

reduction in the recruit abundance of large mouth bass; the EC20 test for fish or daphnids, which 

5 LCSOs ore concentrations that are lelhal to 50% of the test animals. 
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is a benchmark intended to be an index of population production, and the Sensitive Species EC20, 

which is calculated in the same manner as the National Ambient Water Quality Criteria except the 

test EC20s are used instead of Chronic Values. 

The MADEP developed benchmarks for surface water to establish ground water standards that 

are intended to provide protection against migration and eventual discharge of contaminants in 

ground water to surface water (MCP, 1999). The standards were based on National Ambient 

Water Quality Criteria, an analogous value, or a ceiling concentration. A dyution/attenuation 

factor was applied to the acceptable surface water criterion to yield a ground water standard. 

Therefore if the dilution/attenuation factor is removed, then a corresponding acceptable surface 

water concentration may be calculated. 

The following water quality benchmarks were used: 

1.2-Dichloroethenes 

Available data for fresh water species indicate that acute toxicity for dichloroethenes may occur at 

concentrations above 11,600 ug/liter (USEPA, 1986a). Chronic data are unavailable. The 

USEPA has not established a criterion, but has presented a LOEL equal to 11,600 ug/liter. A 

Tier H Secondary Chronic Value was established, which is equal to 31.2 fig/liter, and the lowest 

EC20 for fish is estimated to be 5,719 ug/liter. The Lowest Chronic Value for fish is estimated to 

be 9,538 ug/liter. Analogous values were obtained from a QSAR database. The 30-day chronic 

"No-effect" level for aquatic species was estimated to be 26,295 ug/liter for both cis- and trans-

1,2-dichloroethene. Applying a safety factor of 10 to the acute LOEL to estimate a chronic 

LOEL, the benchmark for cis-l,2-dichloroethene used in this assessment is 1,160 ug/liter. 

Tetrachloroethene 

Available data for fresh water species indicate that acute toxicity may occur at concentrations 

above 5,280 ug/liter and that chronic toxicity may occur at concentrations above 840 ug/liter 
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(USEPA, 1986a). The USEPA has not established criteria, but has presented an acute LOEL 

equal 'to 5,280ug/liter and a chronic LOEL equal to 840 ug/liter. A Tier n Secondary Chronic 

Value was established, which is equal to 125 ug/liter; the lowest EC20 for fish is 500 ug/liter; the 

lowest EC20 for daphnids is 510 ug/liter, and a Population EC20 is 50 fig/liter. The Lowest 

Chronic Values for fish, daphnids and plants are 840 ug/liter, 750 fig/liter and >816,000 ug/liter, 

respectively. An analogous value was obtained from the QSAR database. The 30-day chronic 

"No-effect" level for aquatic species was estimated to be 5,878 ug/liter. The benchmark used in 

this assessment is 840 ug/liter. 

1.1.1-Trichloroethane / 

Available data for fresh water species indicate that acute toxicity may occur at concentrations of 

trichloroethanes above 18,000 ug/liter (USEPA, 1986a). Chronic data are unavailable. The 

USEPA has not established a criterion but has presented a LOEL equal to 18,000 ug/liter. A Tier 

13 Secondary Chronic Value was established, which is equal to 62.1 ug/liter; the lowest EC20 for 

fish was estimated to be 2,457 ug/liter; the lowest EC20 for daphnids is 1,300 ug/liter; and a 

Population EC20 is equal to 251 ug/liter. The Lowest Chronic Values for fish, daphnids and 

plants are estimated to be 3,493 ug/liter, 1,770 ug/liter and >669,000 ug/liter, respectively. An 

analogous value was obtained from the QSAR database. The 30-day chronic "No-effect" level 

for aquatic species was estimated to be 21,524 ug/liter. Applying a safety factor of 10 to the 

acute LOEL to estimate a chronic LOEL, the benchmark used in this assessment is 1,800 ug/liter. 

Trichlornethp.ne. 

Available data for fresh water species indicate that acute toxicity may occur at concentrations 

above 45,000 ug/liter and that chronic toxicity may occur at concentrations above 21,900 ug/liter 

(USEPA, 1986a). The USEPA has not established criteria, but has presented these 

concentrations as LOELs. A Tier n Secondary Chronic Value was established, which is equal to 

465 ug/Hter; the lowest EC20 for fish is 5,758 ug/liter, and a Population EC20 is 232 ug/liter. 

The lowest Chronic Values for fish and daphnids are estimated to be 14,867 ug/liter and 7257 
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Hg/Iiter, respectively. An analogous value was obtained from the QSAR database. The 30-day 

chronic "No-eSect" level for aquatic species was estimated to be 13,632 ug/liter. The benchmark 

used in this assessment is 21,900 ug/liter based on the lowest available fresh water LOEL. 

1.1 -Dichloroethane 

The USEPA has not established acute or chronic water quality criteria for 1,1-dichloroethane. A 

Tier n Secondary Chronic Value was established, which is equal to 46.6 jag/liter, the lowest EC20 

for fish was estimated to be 8219 ug/liter and a Population EG20 is equal to 1585 ug/liter. The 

Lowest Chronic Value for fish is estimated to be 14,680 ug/liter. An analogous value was 

obtained from a QSAR database. The 30-day chronic "No-effect" level for aquatic species was 

estimated to be 112,000 ug/liter. The benchmark for 1,1-dichloroethane used in this assessment 

is 46.6 ug/liter. 

The potential for risks to species exposed to VOCs detected in surface water in the streams was 

evaluated by comparing the concentrations of VOCs detected to their respective toxicity 

benchmarks. Table 24 presents the results. Concentrations of VOCs were well below their 

respective benchmarks, indicating that these concentrations are unlikely to result in adverse 

impact to receptors potentially exposed to VOCs in River Meadows Brook. Since these exposure 

pathways do not pose a significant risk, a Stage n Environmental Assessment is not necessary. 
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8.0 SUMMARY 

A Method 3 Risk Assessment was performed to evaluate potential risks to human health and the 

environment under current and reasonably foreseeable future conditions. The risk assessment was 

performed in accordance with the MCP (1999) using the MADEP guidance document, Guidance 

for Disposal Site Risk Characterization —In Support of the Massachusetts Contingency Plan 

(MADEP, 1995), the MADEP document Background Documentation for the Development of the 

MCP Numerical Standards (MADEP, 1994), and, where appropriate, USEPA guidance 

documents. The detailed evaluation of human health risks was divided into four major sections: 

hazard identification, dose-response assessment, exposure assessment, and risk characterization. 

Risks were evaluated with respect to exposure to chemicals detected in soil, ground water, indoor 

air, and surface water. 

The hazard identification section describes the procedures used to identify chemicals of concern. 

The She is impacted primarily with VOCs in ground water and in a limited area of surface soil on 

the north-west side of the facility building. Exposure scenarios were described, exposure 

concentrations and doses were calculated and risks were evaluated for the following: 

• Employees working at the facility, who may be exposed to VOCs that could migrate from 
ground water into indoor air and to VOCs detected in surface soil on the north-west side 
of the building; 

• Trespassers, who could be exposed to VOCs detected in surface soil on the north-west 
side of the building; and 

• Construction workers, who may be exposed to VOCs detected in surface soil on the 
north-west side of the building. 

Noncarcinogenic health hazards are evaluated by dividing the average daily exposure 

concentrations or doses by appropriate chemical-specific Reference Concentrations or Doses. 

Lifetime carcinogenic risks are estimated by multiplying the average daily exposure concentrations 
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or doses by chemical-specific Inhalation Unit Risks (in the case of inhalation exposures) or Slope 

Factors (in the case of ingestion or dermal contact). 

The primary exposure pathways for employees working at the building are potential inhalation of 

VOCs in indoor air and direct contact with VOCs detected in soil. Under current and future 

conditions, a condition of no significant risk exists for employees. 

Older children (trespassers) could visit the facility and contact impacted surface soil. The primary 

exposure pathways for trespassers are ingestion of soil and skin contact with soil. Under current 

and future conditions, a condition of no significant risk exists for trespassers. 

Under future conditions, it was assumed that construction work may be performed on the Site. 

Risks were evaluated for potential future construction workers who could contact impacted soil 

during excavation activities. Results show that impacted soil does not pose a significant risk of 

noncarcinogenic or carcinogenic health effects to construction workers. 

The risks associated with exposure to the chemicals of potential concern at the Site were also 

evaluated in terms of safety, public welfare and the environment. Conditions at the Site do not 

pose a risk to safety. To evaluate potential future harm to public welfare and the environment, 

average concentrations or chemicals detected in soil and ground water were compared to UCLs. 

Concentrations of VOCs detected in soil do not exceed UCLs. Concentrations of 1,1,1-

trichloroethane and toluene detected in ground water samples from monitoring well MW-4 

exceed their respective UCLs. Monitoring well MW-4 is in the location of the former 

catchbasin/sump in the south-east portion of the building (i.e., AOC #3). Because concentrations 

of VOCs in the vicinity of monitoring well MW-4 exceed UCLs, these conditions were considered 

to pose an unacceptable risk to pubb'c welfare and the environment in the future. 

In summary, this risk assessment was performed to evaluate current and reasonably foreseeable 

future risk to human health and the environment. Based on the results of the human health and 

environmental risk assessment, No Significant Risk exists at this Site. This assessment assumes 
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that facility will remain a commercial or industrial property. Although a condition of No 

Significant Risk exists, because concentrations of 1,1,1-trichloroethane and toluene detected in 

ground water exceed UCLs, conditions at the Site may pose an unacceptable risk to public 

welfare and the environment in the future. Thus, although No Substantial Hazard exists at this 

Site, a Permanent Solution cannot currently be achieved. 
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9.0 LIMITATIONS 

Reasonable care was used in performing all the analyses in this report. The analyses were based 

on information available at the time of the project and on the assumption that the information 

provided (such as the sampling and analytical data) is accurate and reliable. The analyses assume 

that the laboratory analytical data were checked for QA/QC requirements. If additional 

information becomes available after the completion of this report, if the current or anticipated 

future uses of the property change after the submission of this report, or if the state and federal 

agencies change their procedures or their estimates of toxicological properties, then the report 

will need to be reviewed for appropriateness and accuracy in light of the new information. 
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TABLE 3 

COMPARISON OF SOIL CONCENTRATIONS TO LEACfflNG-BASED SOIL CONCENTRATIONS 
JONES ENVIRONMENTAL SERVICES, INC 

LOWELL, MASSACHUSETTS 

Volatile organic compounds 
Acetone 
1,1-DichIoroethene 
1,1 -Dichloroethane 
cis- 1 ,2-Dichloroethene 
1,1.1-Trichloroethane 
Trichloroelhene 
Tetrachloroethene 
Methylene chloride 

Toluene 
Ethylbenzene j 
Xylenes 
[copropylbenzene 
n-Propyl benzene 
1,3,5-Trimethylbenzene 
1 ,2,4-Trimelhylbenzene 
Naphthalene 
Benzene 

NA = Non available 
* MADEP, 1994. 

LEACHING-BASED 
SOIL CONCENTRATIONS* 

SS-1 CW-2 CW-3 

0.071 58 58 
0.34 0.1 5160 
0.15 390 2169 
0.038 NA 1673 

4 678 8472 
45 23 1544 
2 271 452 

0.097 1063 1063 
0.3 518 4314 

0.074 3502 467 
0.62 497 4142 
0.045 NA NA 
0.057 NA NA 
0.069 NA NA 
0.24 NA NA 

1 1327 1327 
0.056 96 335 

soU501B-145 
6/21/01 



TABLE 4 

SURFACE WATER ANALYTICAL DATA 
JONES ENVIRONMENTAL SERVICES, INC. 

LOWELL, MASSACHUSETTS 

DOWNSTREAM UPSTREAM 
SW-1 SW-2 
(UJ/I) 

Volatile organic compounds 
1.1-Dichloroethene 
1,1-Dichloroethane 2.7 
1,1,1 -Trichloroethane 4.7 
Trichloroethene 4.4 5.4 
Methylene Chloride <5.0 <5.0 
1,2-Dichloroethane 
Tetrachloroethene 1.2 1.4 
Trichlorofluorom ethane NA NA 
Toluene 
Ethylbenzene 
Xylenes 
Chloroethane <2.0 <ZO 
cis-1.2-Dichloroethene ' 4 2.5 
Vinyl Chloride <2.0 <2.0 

NA = Not analyzed. 
Samples collected in September 2000. 

6/21/01 
SWS01B-145 



TABLES 

INDOOR AIR ANALTY1CAL DATA SUMMARY 
JONES ENVIRONMENTAL SERVICES, INC. 

LOWELL, MASSACHUSETTS 

SE Corner SE Corner NW Corner NW Comer 
Oci-00 Mar-01 Oct-00 Mar-01 

(ng/m3) (ne/ni*) (uj/m3) (US/in1) 
Volatile organic compounds 
1,1,1 -Trichloroethane 150 51 140 38 
1 , 1 -Dichloroethane 7.2 <3.6 6.3 <3.6 
2-Butanone 17 <10 22 <10 
Acetone 71 31 71 26 
Benzene 8 <2.8 7.4 <2.8 
Ethyl Benzene 7.7 <3.9 8.1 <3.9 
Freon <4.4 <4.4 <4.4 <4.4 
Methylene chloride 20 <3.1 19 <3.1 
m,p-Xylenes 27 6.6 27 7.5 
o-Xylene 9.8 <3.9 8.1 <3.9 
Styrene 5.2 <3.8 <3.8 <3.8 
Tetrachloroethene / 17 <6 16 <6 
Toluene 41 7.8 39 7.2 
Trichloroethene 120 26 110 20 

6/21/01 
INDOORAIRdataB-145 
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TABLE 7 

EXPOSURE POINT CONCENTRATIONS IN INDOOR AIR 
JONES ENVIRONMENTAL SERVICES, INC 

LOWELL, MASSACHUSETTS 

EXPOSURE POINT 
CONCENTRATIONS 

Volatile organic compounds 
1.1,1-Trichloroethane 44.5 
Acetone 28.5 
Xylenes 7.05 
Toluene 7.5 
Trichloroethene 23 

6/21/01 
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TABLE 8 

EXPOSURE POINT CONCENTRATIONS IN SOIL 
JONES ENVIRONMENTAL, INC. 

LOWELL, MASSACHUSETTS 

EXPOSURE 
POINT 

CONCENTRATIONS 

Volatile organic compounds 
1.1,1-TrichIoroethane 4 
Acetone 0.071 
Xylenes 0.62 
Toluene 0.3 
Trichloroethene 45 
1,1-Dichlorocthene 0.34 
1,1-Dichloroelhane 0.15 
Methylene chloride 0.097 

Tetrachloroethene 2 
Ethyl benzene 0.074 
cis- 1 ,2-DichJoroethene 0.038 
Isopropylbenzene 0.045 
n-Propylbenzene 0.057 
1,3,5-Trimethylbenzene 0.069 
1 ,2,4-Trimethylbenzene 0.24 
Naphthalene 1 
Benzene 0.056 

6/21/01 
soil501B-145 
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TABLE22 

COMPARISON OF GROUND WATER CONCENTRATIONS TO UPPER CONCENTRATION LIMITS 
JONES ENVIRONMENTAL SERVICES, INC 

LOWELL, MASSACHUSETTS 

UP GRADIENT AOC 3 FORMER DOWN GRADIENT 
AVERAGE CATCHBASIN/SUMP AVERAGE 

CONCENTRATION CONCENTRATION CONCENTRATION UCL 
(U8/I) (me/I) (OX/I) (•8/1) 

Volatile organic compounds 
1,1-DichJoroethene 25.13 <7,500 80.38 100,000 
1,1-Dicfaloroethane 67.38 24,000 900.38 100,000 
1 , 1 , 1 -Tricfaloroethane 323.05 360,000 1 128.00 100,000 
Trichloroethene 133.64 84,000 66.00 100.000 
Methylene Chloride <5.0 <25,000 146.25 100,000 
1,2-dichloroethane <1.0 <5,000 <1.0 100,000 
Tetrachloroethene 10.06 6,700 19.00 50,000 
Toluene <1.5 120,000 345.38 100.000 
Ethylbenzene <1.0 <5,000 <1.0 100,000 
Xylenes 3.19 <5,000 35.75 100.000 
Chloroethane* <Z.O <50,000 450.50 10,000 
cis- 1,2-Dichloroethene 28.06 11,000 750.25 100.000 
Vinyl Chloride <2.0 <5,000 95.50 100,000 

Based on default UCL for ground water (MCP 40.0996). 

gw501B-145 
6/21/01 



TABLE 23 

COMPARISON OF EXPOSURE POINT CONCENTRATIONS IN SOIL TO UPPER CONCENTRATION LIMITS 
JONES ENVIRONMENTAL SERVICES, INC. 

LOWELL, MASSACHUSETTS 

EXPOSURE 
POINT 

CONCENTRATIONS UCL 
(mi/kg) (me/kg) 

Volatile organic compounds 
1,1,1-Trichloroethane 4 5,000 
Acetone 0.071 10,000 
Xylenes 0.62 10,000 
Toluene 0.3 10,000 
Trichloroethene 45 5,000 
1,1-Dichloroethene 0.34 90 
1 , 1 -Dichloroethane 0.15 5,000 
Methylene chloride 0.097 7,000 

Tetrachloroethene 2 1,000 
Ethylbenzene 0.074 10,000 
cis- 1 ,2-DichJoroethene 0.038 5,000 
Isopropylbenzene* 0.045 1,000 
n-Propylbenzene* 0.057 1,000 
1,3,5-Trimethylbenzene* 0.069 1,000 
1,2.4-Triniethylbenzene* 0.24 1,000 
Naphthalene 1 10,000 
Benzene 0.056 2,000 

* Based on default UCL for soil (MCP 40.0996). 

SOJ1501B-145 
6/21/01 



TABLE 24 

COMPARISON OF SURFACE WATER CONCENTRATIONS TO WATER QUALITY BENCHMARKS 
JONES ENVIRONMENTAL SERVICES, INC 

LOWELL, MASSACHUSETTS 

DOWNSTREAM UPSTREAM WATER QUALITY 
SW-1 SW-2 BENCHMARK 
Ov/l) (ne/D (•Z/D 

Volatile organic compounds 
1,1-Dichloroethane 2.7 <1.5 46.6 
1 , 1 , 1 -TrichJorodhane 4.7 <I.O 1800 
Trichloroethene 4.4 5.4 21,900 
TetrachJoroethene 1.2 1.4 840 
cis-1 ,2-DichIoroethene 4 2.5 1160 

SW501B-145 
6/21/01 



APPENDIX E

ANALYTICAL SUMMARY TABLES 

Table 2-1 Volatile Organic Compounds Detected in Groundwater 
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TABLE 2-1 
Volatile Organic Compounds Detected in Groundwater 

263 Howard Street 
Lowell, Massachusetts 

(ug/L) 

Sampk 
IderiflcatkM Dtle Sampled 

Nimber 

V
ta

yl
 C

U
or

td
e 

1 

u 

eu 

» 

I 9 | 

3 
w 

1 

| w 1 11 ! 
| 
«t 

^ £ 
z

l.i
a-

T
rf

cU
or

ot
rU

ho
ro

rth
iM

 
1 

OZA-4 7/8/1985 BKLOUm BRL<10,000 BR1.<1»,»»« NA BRL<1 0,000 NA 27I.Mt 3f,Mt 14,000 BRL-clMM KL<».MC NA NA 

GZA-4 9/1 2/2000 190 900 160 NA 1.800 1,500 2,200 62 690 BRL<50 71 BRL<250 NA 

OZA-4 4/25/2003 130 510 170 730 2,000 1400 2,400 52 45 BRL<25 26 30 BRL<25 

OZA-4 7/8/2003 26 100 15 BRL<IO 290 170 200 56 45 BRL<10 19 BRL<10 BRL<10 

OZA-4 10/20/2003 56 120 12 56 420 160 82 33 21 6.0 BRLclO 8.0 BRL<5 

GZA^I 1/14/2004 19 17 2.0 16 43 29 46 27 3.0 5.0 1.0 8.0 20 

GZA-4 4/13/2004 4.9 7.0 0.7 BRL<5 15 16 25 20 BRLO.5 3.0 1.4 4.0 14 

GZA-4 7/19/2004 43 280 5.0 49 230 74 75 29 25 7.0 14 21 26 

GZA-4 10/28/2004 34 210 3.0 BRL<25 180 54 81 40 17 6.0 6.0 19 Z5 

GZA-4 3/31/2005 S.4 35 l.» NA 24 12 32 9.7 4.9 1.8 1.2 4.4 10 

URS-2 9/12/2000 BRL<4« BRL<40 56 NA 78 110 1,100 J30 BRL<30 38 BRL<40 BRL<100 NA 

URS-2 4/25/2003 BRL<5 BRL<5 BRL<5 110 6.0 5.0 300 290 BRL<5 51 BRL<10 BRL<5.0 BRL<5.0 

URS-2 7/8/2003 BRL<10 BRL<10 11 BRL<100 BRL<10 BRL<10 370 270 BRL<10 44 BRL<IO BRL<IO BRL<10 

URS-2 10/20/2003 BRL<100 BRL<100 BRL<IM BRL<1,000 BRL<IOO BRL<IOO 3,700 1,500 BRLOOO 350 BRL<200 BRLclOO BRL<100 

URS-2 1/14/2004 BRL<IS BRL<25 30 BRL<250 50 27 1,800 *•» BRL<25 170 BRL<50 BRL<25 BRL<25 

URS-2 4/13/2004 BRL<10 BRL<10 1» BRL<100 67 42 870 4«0 BRL<10 86 BRL<10 BRL<10 BRL<10 

URS-2 7/19/2004 BRLO.5 BRLO.5 BRLO.5 BRL<5 BRLO.5 BRLO.5 10 2.0 BRLO.5 1.0 BRL<1.0 BRLO.5 BRLO.5 

URS-2 10/28/2004 BRIX50 BRL<50 BRL<50 BRL<500 160 BRL<50 4,190 1,500 UOO 750 550 190 BRL<50 

URS-2 3/31/2005 BR1X10 BRL<10 BRL<5.0 NA 10 13 320 160 BRL<7.5 47 BRL<10 BRL<25 BRL<25 

MW-4 7/1/1987 NA NA 7,400 NA 2.400 7,200 4M.IM 5JOO 14tMI 7JM 1MO NA NA 

MW-4 9/12/2000 MO/tlt.W BRL<10.000 BRL<7.5M NA 24 Jew 11.000 sw.ta t4,m llLfit 6.7H BRL<1MM fKi,<is.tte NA 

MW-4 4/25/2003 BR1X2JM BRL<2500 BRL<25M 28.000 2,900 11.000 llfjtt 24,H» n,Mt «,M* 5,000 BRL<2^00 BRL<!400 

MW-4 7/8/2003 BRL<2JOO BRL<2500 BRL<25W BRL<2,500 BRL<2JOO BRL<2500 3MOO 14.000 7S.MC 7JM 5,600 BRL<2,500 BRL<2JOO 

MW-4 10/20/2003 BRL<250 BRL<250 BRL<25» BRL<2,500 BRL<250 BRL<250 5JM 1,400 MOO 1.400 1,400 270 BRJX2SO 

MW-4 1/14/2004 BRL<2M BRL<250 BRL<250 BRL<2,500 BRL<250 BRL<250 11,00* 1,700 6JOO UOO 1^00 250 BRL<250 

MW-4 4/13/2004 BRI.<1M BRLOOO BRL<100 3.800 410 BRLOOO 7JOO 2,100 7,600 1.800 1,700 250 BRL<100 

MW-4 7/19/2004 BRL<1« BRL<10 BRL<10 BRL<IOO BRL<10 BRL<10 660 180 540 130 271 56 24 

MW-4 10/28/2004 BKL<50 BRL<50 BRL<50 BRL<500 160 BRL<50 4,400 1.CM 1JOO 750 550 190 BRL<50 

MW-4 3/31/2005 BRL<40« BRL<400 mo NA BRL<300 260 13.000 3300 5400 910 400 BRL<1,000 BRL<I,000 

URS-I 9/12/2000 BRL<5.0 BRL<5.0 43 NA 190 BRL<2.5 160 BRL<2.5 BRL<3.8 BRL<2.5 BRL<5.0 BRL<12 NA 

URS-I 4/25/2003 BIUX10 BRL<IO too BRL<IOO 260 BRL<10 800 BRL<10 BRL<10 BRL<10 BRL<20 BRL<10 BRL<10 

URS-I 7/8/2003 BRL<19 BRL<IO 120 BRL<100 290 BRL<10 590 BRL<IO BRL<10 BRL<10 BRL<20 BRL<10 BRL<10 

URS-I 10/20/2003 BRL<5 BRL<5 no BRL<50 300 BRL<5.0 260 BRL<5 BRL<5.0 BRL<5 BRL<10 BRL<5.0 BRL<5.0 

URS-1 1/14/2004 BRL<5 BRL<5 120 BRL<50 300 BRL<5.0 310 BRL<5 BRL<50 BRL<5 BRL<IO BRL<5.0 BRL<50 

URS-1 4/13/2004 BRi.<10 BRL<10 65 BRL<100 170 BRL<IO 670 BRi,<10 BRL<10 BRL<10 BRL<10 BRL<IO BRLclO 

URS-I 7/19/2004 BRLO.5 BRLO.5 BRLOJ BRL<5 BRLO.J BRLO.5 12 0.7 BRLO.5 BRLO.5 BRL<10 BRLOJ BRLO3 

URS-! 10/28/2004 BRL<2j; BRL<2.5 41 BRL<25 120 BRL<2.5 82 BRL<15 BRL<2.5 BRL<2.5 BRL<5.0 BRL<2.5 BRL<2.5 

URS-I 3/31/2005 BRL<2-5 BRL<2.5 55 NA 160 BRL<1.2 100 BRL<I.2 BRL<1.9 BRL<1.2 BRL<2.4 BRL<6.2 BRL<6.2 

MW-5 7/1/1987 NA NA 160 NA 400 ND 3,200 740 100 ND ND NA NA 

MW-5 9/12/2000 BRL-0.0 BRL<2.0 BRL<15 NA BRL<I.5 BRL<1.0 30 1.1 BRL<I.S BRL<1.0 1.0 BRL<5.0 NA 

MW-5 4/75/2003 BRLO.5 BRLO5 BRLO.5 BRL<5 BRLO.5 BRLO.5 6.0 BRLO.5 BRLO.5 BRLO.5 BRL<1.0 BRLO.5 BRLO.5 

MW-5 7fl/2003 BRLO.5 BRLO.5 BRLO.5 BRL<5 BRLO.5 BRLO.5 9.0 1.0 BRLO.5 BRLO.5 BRL<1.0 BRLO.5 BRLO.5 

MW-5 10/20/2003 BRLO.5 BRLO.5 BRLO.5 BRL<5 BRLO.5 BRLO.5 14 3.0 BRLO.5 BRLO.5 BRL<1.0 BRLO.5 BRLO.5 

MW-5 1/14/2004 BRLO.5 BRLO.5 BRLO.5 BRL<5 BRLO.5 BRLO.5 3.0 BRLOJ BRLO.5 BRLO.5 BRL<1.0 BRLO.5 BRLO.5 

MW-5 4/13/2004 BRLO.5 BRLO.5 BRLO.5 BRL<5 BRLO.5 BRLO.5 5.0 BRLO.5 BRLO.5 BRLO.5 BRLO.5 BRLO.5 BRLO.5 

MW-5 7/19/2004 BRL<I.O BRL<1 52 BRL<10 120 BRL<1.0 54 BRL<1.0 BRL<1.0 BRL<I.O BRL<2.0 BRL<1.0 BRL<1.0 

MW-5 10/28/2004 BRLO.5 BRLO.5 BRLO.5 BRL<5 BRLO.5 BRLO.5 28 3.0 BRLO.5 BRLO.5 BRL<I.O BRLOJ BRLO.5 

MW-5 3/31/2005 BRL<1.0 BRL<1.0 BRLO.5 NA BRLO.75 BRLO.5 8.0 BRLO.5 BRLO.75 BRLO.5 BRL<1.0 BRL<2.5 BRL<2.5 

WE-3 7/8/1985 BRL<1» BRL<5.0 BRL<5.0 NA BR1<5.0 NA 40 20 BRL<5.0 10 BRL<5.0 NA NA 

WE-3 7/1/1987 NA NA LO NA 1.0 ND 81 26 ND 10 ND NA NA 

WE-3 9/12/2000 BRL<2.0 BRL<2.0 BRL<I.5 NA BRL<1.5 BRL<1.0 56 70 BRL<1.5 19 BRL<2.0 BRL<5.0 NA 

WE-3 4/25/2003 BRL<2J BRL<2.5 BRL<2JS BRL<25 6.0 3.0 72 130 BRL<2.5 74 BRL<5.0 BRL<2.5 BRL<2.5 

WE-3 7/8/2003 BRL<1.0 BRL<1 BRL<I.O BRL<1.0 BRL<1.0 BRL<1.0 26 70 BRL<1.0 54 BRL<I.O BRL<1.0 BRL<.5 

WE-3 10/20/2003 BRL<5 BRL<5 BRL<5 BRL<50 8.0 BRL<5.0 200 170 BRL<5.0 95 BRL<IO BRL<5.0 BRL<5.0 

WE-3 1/14/2004 BRL<1.0 BRL<1 1.0 16 6.0 10 95 86 BRLtl.O 52 BRL<2.0 BRL<I.O BRL<I.O 

WE-3 4/13/2004 BRL<10 BRL<10 BRL<10 BRLOOO 23 BRL<IO 470 240 BRL<10 77 BRLOO BRL<10 BRL<10 

WE-3 7/19/2004 BRL<1.0 BRL<1 BRL<1.0 BRL<10 BRL<1 BRL<I.O 71 27 BRL<1.0 19 BRL<2.0 BRL<1.0 BRL<1.0 

WE-3 10/28/2004 BRL<2.5 BRL<2.5 BRL<ii BRL<25 BRL<2.5 BRL<2.5 130 74 BRL<2.5 41 BRL<5.0 BRL<2.5 BRL<2.5 

WE-3 3/31/7005 BRL<1J BRL<2.5 4.g NA 4.1 BRL<1.2 180 81 BRL<19 42 BRL<2.4 BRL<6.2 BRL<6i 

URS-3 9/12/2000 BRL<I.O BRL<20 BRIX1.5 NA BRL<I 5 BRL<I 0 2.2 2.2 BRL<I 5 BRL< 1 0 BRL<2.0 BRL-5.0 NA 

URS-3 4/25/2003 BRLO.5 BRL<0.5 BRLO.5 BRL<5 BRLO.5 BRLO.5 5.0 2.0 BRLO.5 1.0 BRLcl.O BRLO.5 0.6 

URS-3 7/8/2003 BRLO.5 BRLO.5 BRLO.5 BRL<5 BRLO.5 BRLO.5 4.0 3.0 BRLO.5 2.0 BRL<1.0 BRLO.5 0.6 

URS-3 10/20/2003 BRLO.5 BRLO.5 BRLO.5 14 BRLO.5 BRLO.5 15 8.0 BRLO.5 5.0 BRL<I.O BRLO.5 BRLO.5 

URS-3 1/14/2004 BRLO.5 BRLO.5 BRLO.5 BRL<5 BRLO.5 BRLO.5 17 3.0 BRLO.5 2.0 BRL<I.O BRLO.5 BRLO.5 

URS-3 4/13/2004 BRL<2J BRL<2.$ BRL<L5 BRL<25 BRL<2.5 BRL<2.5 160 9.0 BRL<2.5 3.0 BRL<2J BRL<2J BRL<2J 

URS-3 7/19/2004 BRL<1M BRL<IOO 3»0 BRL<1,000 490 870 ^f^• 1,500 BRL<100 BRL<100 BRL<200 BRL<100 BRL<100 

URS-3 10/28/2004 BRLO.5 BRK0.5 BRLO.5 6.0 BRLO.5 BRLO.5 14 2.0 BRLO.5 1.0 BRL<1.0 BRLO.5 BRLO.5 

URS-3 3/31/2005 BRL<10 BRL<10 BRL<5J» NA BRL<7.5 BRL<5.0 310 21 BRL<7.5 6.7 BRL<10 BRL<25 BRL<23 

Method 1 Gnnhrater Studlrdi (310 CMR 49.0974(2))! Jne Mt3 

OW-2 | 2.0 NS 1.0 NS 9,000 30,000 4,000 300 6.000 3.000 6,000 10,000 6.000 

GW-3 | 40.000 MS 50,000 NS 50.000 50,000 50,000 20,000 50,000 5,000 50,000 8,000 6,000 

Method 3 Upper CoiceMntkei LtaH (31* CMR 4M**eX7)); JMM 10*3 

UCL | 100.000 100,000 100,000 100,000 100.000 100,000 100,000 100,000 100,000 50,000 100,000 100,000 60,000 

•I/L  nksofm per Van. 
BRL<10IndlaaicoaoM 
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LABORATORY ANALYTICAL DATA PACKAGES




EROUNDWATER STSc*"111**1 nc 

A MA I VTIf'-A I ^ Main Slreet 
A^IW^^bff f flvA^b Buzzards Bay, MA 02532 

Telephone (508) 759-4441 

Mav2 2003 FAX (508) 759-4475 
°> *•' iuu-> www.groundwateranalyticai.com 

Mr. Joe O'Brien 
Lightship Engineering 
36 Cordage Park Circle 
Plymouth, MA 02360 

LABORATORY REPORT 

Project: RM Jones/542.1.1 
Lab ID: 60422 
Received: 04-25-03 

Dear Joe: 

Enclosed are the analytical results for the above referenced project. The project was processed for 
Priority turnaround. 

This letter authorizes the release ot the analytical results, and should be considered a part ot this 
report. This report contains a sample receipt report detailing the samples received, a project 
narrative indicating project changes and non-contormances, a quality control report, and a 
statement ot our state certifications. 

The analytical results contained in this report meet all applicable NELAC standards, except as may 
be specifically noted, or described in the project narrative. This report may only be used or 
reproduced in its entirety. 

I attest under the pains and penalties ot perjury that, based upon my inquiry ot those individuals 
immediately responsible tor obtaining the information, the material contained in this report is, to 
the best ot my knowledge and belief, accurate and complete. 

Should you have any questions concerning this report, please do not hesitate to contact me. 

Sincerely, 

Eric H. Jense 
Operations 

EHJ/pcl 
Enclosures 



GRQUNDWATER 
ANALYTICAL 

Sample Receipt Report 

Project: RM Jones/542.1.1 Delivery: CWA Courier Temperature: 1.8'C 

Client: Lightship Engineering Airbill: n/a Chain of Custody: Present 

Lab ID: 60422 Lab Receipt: 04-25-03 Custody Seal(s): n/a 

— <r~r.;,=awo-j[ "-. S=8*loMD v ••% "?•• -.i.
 1 

Matrix. _L fratpWd -^, rMethod. ^. -; - ; , - , , . . J ^ ...,(NP»« ••. ....:'. '• ._..-, .-M 

60422-1 LJRS-2 Aqueous 4/25/03 10:45 EPA 8260B Volatile Organics 

Con ID Container Vendor QCLot Preserv 1 QCLnt • Prep Ship 

C245425 , 40 ml. VOA Vial Industrial BX6766 HCi R-3)73F 03-25-03 04-01-03 
R-3173F 03-25-03 04-01-03 C245427 40 ml VOA Vial Industrial BX6768 HCI 

C245428 40 mL VOA Vial Industrial . BX676B HO 
1 R-3173F 03-25-03 04-01-03 

—— j
Lab ID [". : J5eWID y. Matrix :! !̂  Sampled _ f. Method •••_ : : , . - •  - ;! ... |N««es ,..-; 

60422-2 URS-3 Aqueous 4/25/03 10:50 EPA B260B Volatile Organics 

Con ID Container Vendor QCLot Preserv QC Lot Prep Ship 

C245442 40 ml VOA Vial Industrial BX676B HCI R-3173F 03-25-03 04-01-03 

C245443 40 mL VOA Vial Industrial BX6766 HCI • R-3173F 03-25-03 04-01-03 

C245441 40 mL VOA Vial : Industrial BX6768 HCI R-3173F 03-25-03 04-01-03 
• 

i Lab ID i field ID . .: • , I[• Matrix !i .Sampled 1 Method !N°««* 

60422-3 . GZA-4 Aqueous 4/25/0311:00 EPA B260B Volatile Organic! 

Con ID Container Vendor QCLot Proerv QCLot Prep Ship 

C245444 40 ml VOA Vial Industrial BX6766 HCI R-3173F 03-25-03 . 04-01-03 

C24S446 40 ml VOA Vial Industrial BX6768 HO R-3173F 03-25-03 04-01-03 

C24S445 40 ml VOA Vial Industrial BX6768 HO R-3173F 03-25-03 04-01-03 

Lab ID | -• field ID •'  ... j Matrix |i Sampled ] Method . . , !«**« 

60422-* WE-3 Aqueous 4/25/0311:30 EPA B260B Volatile Organics 

Con ID : Container Vendor QCLot Preiecv OCLot Prep Ship , 

C258893 40 ml VOA Vial 
1 Industrial BX6003 HCI • R-3173F 11-25-02 01-06-03 

C258904 40 ml VOA Vial Industrial BX6003 HCI R-3173F 11-2M2 01-OM3 

C245447 40 ml VOA Vial Industrial BX6768 HCI R-3173F 03-25-03 04-01-03 

Lab ID ! Reid ID 1 'Matrix, jI'. Sampled ;•} Method. .. ..   !***« i 

60422-5 MW-5 Aqueous '4/25/03 11:40 EPA 8260B Volatile Organics 

Con ID Container , Vendor QCLot Preserv QC Lot Prep Ship 

C24S429 40 ml VOA Vial Industrial BX6768 HO R-3173F 03-25-03 04-01-03 

C245430 40 mL VOA Vial Industrial 8X6768 HCI R-3173F 03-25-03 04-01-03 

C245431 ' 40 ml VOA Vial Industrial BX6768 HCI R-3173F 03-2M3 (M-01-03 

I Lab ID 1 field ID •- 1 'Matrix i Sampled 1 MetboT " ' iNolet  . . - - - - | 

60422-6 URS-1 Aqueous 4/2S03 12 JO EPA 82608 Volatile Organics 

Con ID Container Vendor QCLot Preserv OCLot Prep Ship 

C245421 40 mL VOA Vial Industrial BX6768 HCI R-3173F 03-25-03 04-01-03 . 

C245432 40 ml VOA Vial Industrial BX6768 HCI R-3173F 03-25X13 04-01-03 

C245420 40 mL VOA Vial Industrial BX6766 HO R-3173F 03-25-03 04-01-03 

Lab ID | ReWtD ."'-. | Matrix 1[ Sampled .1 Method • - - • • .  • •' " - ^r •-•=•• -•• \na&- • "• • •"; " • •  -

60422-7 MW-4 Aqueous 4/25/03 13:40 EPA 8260B Vobtile Organics 

Con ID Container Vendor QCLot Preserv OC Lot Prep Ship 

C245422 40 ml VOA Vial Industrial 8X6766 HCI R-3173F 03-25-03 04-01-03 

C245434 40 ml VOA Vial . Industrial BX676B HCI R-3173F 03-2M3 04-01-03 

C245433 40 ml VOA Vial Industrial BX6768 HO R-3173F . 03-25-03 04-01-03 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GRQUNOWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-2 Laboratory ID: 60422-01 

Project: RM Jones/542.1.1 QC Batch ID: VM5-2514-W 

Client Lightship Engineering Sampled: 04-25-03 

Container: 40 mL VGA Vial Received: 04-25-03 

Preservation: HCI/Cool Analyzed: 05-02-03 

Matrix: Aqueous Dilution Factor: 10 

Page: 1of2 

[ : ^OKS Nutnber ^ " -=^ _ -; Snatyte >, oars •••-.?= •] ra~ i • • • •- Concentration- . - . - . .  . .~|i Ifiwts .gRqjwtiiig"Uroit 
'• 75-71-8 Dichlorodifl uoromethane BRL ug/L 5 

74-87-3 Chloromethane BRL ug/L 5 

75-01-4 Vinyl Chloride BRL ug/L 5 

74-83-9 Bromo methane BRL ug/L 5 

75-00-3 Chloroethane BRL ug/L 5 

75-69-4 Trichlorofl uoromethane BRL ug/L 5 

60-29-7 Diethyl Ether BRL ug/L 20 

75-35-4 1,1-Dichloroethene BRL ug/L 5 

76-13-1 1 ,1 ,2-Trichlorotrifl uoroethane 110 ug/L 50 

BRL ug/L 100 67-64-1 1 Acetone 
75-15-0 Carbon Disulfide BRL ug/L 50 

75-09-2 Methylene Chloride BRL ug/L 25 

156-60-5 trans- 1,2-Dichloroethene BRL ug/L 5 

1634-04-4 Methyl tert- butyl Ether (MTBE) BRL , ug/L 5 

75-34-3 1,1-Dichloroethane 6 ug/L 5 

590-20-7 2,2-Dichloropropane BRL ug/L 5 

156-59-2 ! els- 1,2-Dichloroethene 5 ug/L 5 

78-93-3 ; 2-Butanone <MEK) : BRL ug/L 50 

74-97-5 Bromochloromethane ' BRL ug/L 5 

109-99-9 Tetrahydrofuran fTHF) BRL ug/L 50 

67-66-3 Chloroform BRL ug/L 5 

71-55-6 , 1,1,1-Trichloroethane 300 ug/L 5 

56-23-5 ! Carbon Tetrachloride BRL J Ug/L 5 

563-58-6 . 1,1-Dichloropropene BRL ug/L 5 

71-43-2 Benzene BRL ug/L 5 

107-06-2 1 ,2-Dichloroethane BRL ug/L 5 

7901-6 Trichloroethene 290 ug/L 5 

78-87-5 1 ,2-Dichloropropane BRL ug/L 5 

74-95-3 Dibromomethane BRL ug/L 5 i 

75-27-4 • Bromodichloramethane BRL ug/L 5 

, 10061-01-5 c/s- 1 ,3-Dichloropropene BRL .. "&"- 5 

108-10-1 4-Methyl-2-Pentanone (M)BK) BRL ug/L 50 

10B-86-3 Toluene BRL i ug/L 5 

10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 5 

7900-5 1 ,1 ,2-Trichloroethane BRL ug/L 5 

127-18-4 Tetrachloroethene 51 ug/L ; 5 

142-28-9 1 ,3-Dichloropropane BRL ug/L 5 

591-78-6 2-Hexanone BRL ug/L 50 

124-48-1 Dibromochtoromethane BRL ug/L 5 

106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 5 

108-90-7 Chlorobenzene BRL ug/L 5 

630-20-6 1 , 1 , 1 ,2-Tetrachloroethane BRL ug/L 5 

100-41-4 Ethylbenzene BRL : ug/L 5 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-2 Laboratory ID: 60422-01 

Project: RM Jones/542. 1.1 QC Batch ID: VM5-2514-W 

Client: Lightship Engineering Sampled: 04-25-03 

Container: 40 ml VGA Vial Received: 04-25-03 

Preservation: HCI / Cool Analyzed: 05-02-03 

Matrix: Aqueous Dilution Factor. 10 
Page: 2 of 2 

: CAS Number: ; '". r Analyle . .". i " :'•- Concentration ; . Units {Reporting Limit 

1 08-38-3/1 OW2-3 mefa- Xylene and para- Xylene BRL ug/L 5 
95-47-6 ortho Xylene BRL ug/L 5 

100-42-5 Styrene BRL ug/L 5 
75-25-2 Bromoform BRL ug/L 5 
98-S2-8 Isopropyl benzene BRL ug/L 5 
108-86-1 Bromobenzene BRL ug/L 5 

79-34-5 1 ,1 ,2,2-Tetrachloroethane BRL ug/L 5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 5 
103-65-1 n -Propyl benzene BRL ug/L 5 
95-49-8 2-Chlorotoluene BRL ug/L 5 

108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 5 
106-43-4 4-Chlorotoluene BRL ug/L 5 
98-06-6 tert-Butylbenzene BRL ug/L 
95-63-6 1,2,4-Trimethylbenzene BRL ug/L 
135-98-8 sec -B utylbenzene BRL ug/L 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 5 
99-87-6 4-lsopropyltol uene BRL ug/L 5 
106-46-7 1 ,4-Dict>lorobenzene BRL ug/L 5 
95-50-1 1,2-Dichlorobenzene BRL ug/L 
104-51-6 n-Butylbenzene BRL ug/L 
96-12-8 1 ,2-Dibromo-3-chloroprapane BRL ug/L 5 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 5 
87-68-3 Hexachlorobutadiene BRL ug/L 5 
91-20-3 Naphthalene BRL ug/L 5 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 5 

-jQG Surrogate Compounds ^ Recovery ^ Q€4Jm'rts ±-
Dibromofluoromethane 101 % 86- 118% 
1,2-Dichloroeth3ne-d4 105 % 80-120 % 

Toluene-d, 101 % 88-110 % 

4-B romofl uoiobenzene 108 % 86 - 115 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-346, Third Edition, Update III (1 9%). Analyte list 
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 C.M.R. 40.0973) and recommended by NH DES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GCMS 

Field ID: URS-3 Laboratory ID: 60422-02 
Project: RM Jones/542. 1.1 QC Batch ID: VM5-2514-W 
Client: Lightship Engineering Sampled: 04-25-03 
Container: 40 mL VGA Vial Received: 04-25-03 
Preservation: HO /Cool Analyzed: 05-02-03 
Matrix: Aqueous Dilution Factor: 1 

Page: 1of 2 

p- CAS Number ~j|- •=?- "-V Anatyte "  ' -yi'; u "' r- Concentration  ••=*, - - ; -•-• Units . | Reporting LimH 
75-71-8 Dichlorodifl uoromethane BRL ug/L 0.5 
74-87-3 Chloromethane BRL ug/L 0.5 
75-01-4 Vinyl Chloride BRL ug/L 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane BRL ug/L 0.5 
75-69^ Trichlorofl uoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1,1-Dichloroethene BRL ug/L 0.5 
76-13-1 1 ,1 ,2-Trichlorotrifluoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
7S-09-2 Methylene Chloride BRL ug/L 2.5 
156-60-5 vans- 1,2-Dichloroethene BRL ug/L 0.5 
1634-04-4 Methyl tert- butyl Ether (MTBF) BRL ug/L 0.5 
75-34-3 1,1-Dichloroethane BRL ug/L 0.5 
590-20-7 2,2-Dichloropropane BRL ug/L 0.5 
156-59-2 cis- 1 ,2-Dichloroethene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 Bromochloromethane BRL ug/L 0.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1 ,1 , 1 -Tn'chloroethane 5 ug/l 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1 ,1-Dichloropropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1 ,2-Dtchloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene 2 ug/L 0.5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibro mo methane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
10061-01-5 cis- 1 ,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL - ug/L 0.5 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 0.5 
79-00-5 1 ,1 ,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene 1 ug/L 0.5 
142-28-9 1 ,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
12448-1 Di bromochloromethane BRL ug/L 0.5 
106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 0.5 
100-41-4 Ethyl benzene BRL ug/L 0.5 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organic* by GC/MS 

Field ID: URS-3 Laboratory ID: 60422-02 
Project: RM Jones/542.1.1 QC Batch ID: VM5-2514-W 
Client: Lightship Engineering Sampled: 04-25-03 
Container: 40 ml VGA Vial Received: 04-25-03 
Preservation: HCI / Cool Analyzed: 05-02-03 
Matrix: Aqueous Dilution Factor: 1 

Page: 2 of 2 

: CAS: lumber "iT '" ^Andyfe 7 ̂  .1 Omeentrtrtion r i Units -IReportJng limit 
108-38-3/1 06-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 
95-47-6 ortho- Xylene BRL ug/L 0.5 
100-42-5 Styrene BRL ug/L : 0.5 

75-25-2 Bromoform BRL Llg/L 0.5 
98-62-6 Isopropylbenzene BRL ug/L 0.5 
108-86-1 Bromobenzene BRL ug/L 0.5 
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 0.5 
96-18-4 1,2,3-Trichloropropane BRL ug/L 0.5 
103-65-1 n-Propylbenzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 0.5 
106-43-4 4-Chlorotoluene BRL ug/L 0.5 
98-06-6 tert-Burylbenrene BRL ug/L 0.5 
95-63-6 1,2,4-Trimethylbenzene BRL ug/L 0.5 
135-98-8 5ec-Butylbenzene BRL ug/L 0.5 
541-73-1 1,3-Dichlorobenzene BRL ug/L 0.5 
99-87-6 4-lsopropyltaluene BRL ug/L 0.5 
106-46-7 ; 1,4-Dichlorobenzene BRL ug/L 0.5 
95-50-1 1,2-Dichlorobenzene BRL ug/L 0.5 
1 04-5 1 -8 n -Butylbenzene BRL ug/L 0.5 
96-12-8 l,2-DibromO"3-chloropropane BRL ug/L 0.5 
120-82-1 1,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 • Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene 0.6 i ug/L 0.5 
87-61-6 1,2,3-Trichloroben2ene BRL ug/L 0.5 

• L_. QC Surrogate Compounds _ ': _-.'.' . .- Uecovenp, -.• , ;•• I- ^ QC Limits . J 
Di bromofl uoromethane 97 % 86- 118% 
l,2-Dichloroethane-d4 103 % 80- 120% 
Toluene-dj 100 % 88- 110% 
4-B romofl uorobenzene 104% 86- 115% 

Method Reference: Test Methods for Evaluating Solid W;aste, US EPA, SW-846, Third Edition, Upd,ate III (1996). /knalyle list 
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 CM.R. 40.0973) and recommended by NH DES for initial waste sile investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNOWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: CZA-4 Laboratory ID: 60422-03 

Project: 
Client: 
Container 

RM Jones/542.1.1 
Lightship Engineering 
40 ml VOA Vial 

QC Batch ID: 
Sampled: 
Received: 

VM5-2514-W 
04-254)3 
04-25-03 

Preservation: HO /Cool Analyzed: 05-02-03 

Matrix: Aqueous Dilution Factor: 50 

Page: 1of2 

1 :%*SNbm6& ?-• ',??  ^Anilyte^ -' ir'-^ ^t f =Mri*ft«f»atiofte? *. ,, -' [1 Units ?fe iJteportifft UmH 

75-71-8 Dichlorodifluoromethane i BRL ! ug/L 25 

74-87-3 Chloromethane BRL ug/L i 25 ; 

75-01-4 Vinyl Chloride 130 ug/L 25 

74-83-9 Bromomethane BRL : ug/L 25 

75-00-3 Chloroethane 510 ug/L 25 

75-69-4 Trichlorofl uoromethane BRL ug/L 25 

,
60-29-7 

 75-35-4 •
Diethyl Ether 

 1,1-Dichloroethene 
BRL 

170 

ug/L 
ug/L 

100 
25 

76-13-1 1 ,1 ,2-Trichlorotrifluoroethane 730 ug/L 250 

67-64-1 Acetone BRL ug/L 500 

75-15-0 Carbon Disulfide BRL ug/L 250 

75 )̂9-2 
156-60-5 

Methylene Chloride 
trans- 1,2-Dichloroethene 

BRL 
BRL 

ug/L 
ug/L 

130 
25 

1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 25 

75-34-3 1 ,1-Dichloroethane 2,000 ug/L 25 

590-20-7 2,2-Dichloropropane BRL ug/L 25 

156-59-2 ds- 1 ,2-Dichloroethene T.500 ug/L 25 

78-93-3 2-Butanone (MEK) i BRL ug/L 250 

74-97-5 Bromochloromethane BRL ug/L i 25 

; 109-99-9 Tetrahydrofuran (THF) BRL ug/L 250 

67-66-3 i Chloroform BRL ug/L 25 

71-55-6 
, 56-23-5 

1 , 1 ,1 -Trichloroethane 
Carbon Tetrachloride 

2,400 
BRL i

ug/L 
 ug/L : 

25 
25 

1 563-58-6 1,1-Dichloropropene BRL ug/L 25 

71-43-2 Benzene '• BRL ug/L 25 

107-06-2 1,2-Dichloroethane BRL ug/L 25 

79-01-6 Trichloroethene 52 ug/L 25 

78-87-5 • 1,2-Dichloropropane BRL ug/L 25 

74-95-3 Dibromomethane BRL ug/L 25 

75-27-4 Bromodich/oromethane BRL ugft. 25 

10061-01-5 c/5- 1 ,3-Dichloropropene BRL i ug/L 25 

108-10-1 ' 4-Methyl-2-Pentanone (MIBK) BRL ug/L 250 

i 108-88-3 Toluene 45 ug/L 25 

10061-02-6 trans- 1,3-Dichloropropene BRL , ugfl 25 

79-OO-5 1 ,1 ,2-Trichloroethane BRL ug/L 25 

' 127-18-4 Tetrachloroethene ' BRL ug/L 25 

142-28-9 1 , 3-Dichloropropane BRL ug/L 25 

591-78-6 2-Hexanone BRL , "§" , 250 

• 124-48-1 Dibromochloronnethane i BRL ug/L 25 

106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 25 

108-90-7 Chlorobenzene BRL ug/L 25 

; 630-20-6 1 ,7 , 1 ,2-TerracMoroetrtane BRL ' ug/L 25 

100-41-4 • Ethyl benzene BRL ug/L 25 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: CZA-4 Laboratory ID: 60422-03 

Project: RM Jones/542. 1.1 QC Batch ID: VM5-2514-W 

Client: Lightship Engineering Sampled: 04-25-03 

Container. 40 ml VOA Vial Received: 04-25-03 

Preservation: HCI / Cool Analyzed: 05-02-03 

Matrix: Aqueous Dilution Factor. 50 
Page: 2 of 2 

 CAS Number j AnaJyte | : Concentration j; Units I Reportiî  limit 

1 08-38-3/1 0&42-3 meta-Xylene and para- Xylene 26 ug/L 25 

95-47-6 ortho-Xylene BRL ug/L 25 

100-42-5 Styrene BRL ug/L 25 

75-25-2 Bromoform BRL ug/L 25 

98-82-8 Isopropylbenzene BRL ug/L 25 

1 08-86-1 B romobenzene BRL ug/L 25 

79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 25 
96-15^ 1 ,2,3-Trichloropropane BRL ug/L 25 

1 03-65-1 n -Propylbenzene BRL ug/L 25 

95-49-8 2-Chlorotoluene BRL ug/L 25 

108-67-8 1,3,5-Trimethylbenzene BRL ug/L 25 

1 06-43-4 4-ChIorotoluene BRL ug/L 25 

98-06-6 ten- Butylbenzene BRL ug/L 25 

95-63-6 1,2,4-Trimethylbenzene BRL ug/L 25 

135-98-8 sec -Butylbenzene BRL ug/L 25 

541-73-1 ' 1 ,3-Dichlorobenzene BRL ug/L 25 

99-87-6 4-lsopropyltoluene BRL ug/L 25 

1 06-46-7 1 ,4-Dichlorobenzene BRL ug/L 25 

95-50-1 1,2-Dichlorobenzene 30 ug/L 25 

104-51-8 n -Butylbenzene BRL ug/L 25 

96-12-8 1,2-Dibromo-3-chloropropane BRL ug/L 25 

120-82-1 1,2,4-Trichlonobenzene BRL ug/L 25 

87-68-3 Hexachlorobutadiene BRL ug/L 25 

91-20-3 Naphthalene BRL ug/L 25 

87-61-6 1,2,3-Trichlorobenzene : BRL ug/L 25 

"r^^ri (̂ Sarrogate Compounds ^? . - 1 ; >--_- -. Recovery -:. - : ~ : QC limits 
Dibromofluoromethane 88 % 86-118% 

1 ,2-Dichloroethane-d., 87 % 80-120% 

Toluene-d8 89 % 88-110% 

4-B romofl uorobenzene 94% 86-115% 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). Analyte list 
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 C.M.R. 40.0973) and recommended by NH DES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit tor analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GOMS 

Field ID: WE-3 Laboratory ID: 60422-04 
Project: RM Jones/542.1.1 QC Batch ID: VM5-2514-W 
Client: Lightship Engineering Sampled: 04-25-03 
Container: 40 mL VGA Vial Received: 04-25-03 
Preservation: HCI / Cool Analyzed: 05-02-03 
Matrix: Aqueous Dilution Factor: 5 

Page: 1of2 

; CASfcumijier !;  .; •• v Analyfe v -J :-.
 i " ' ' - i Concentration  ~> hi: Units '-I Rqwrtin* L«nh 

75-71-8 Dichlorodifl uoromethane BRL ug/L 2.5 
74-87-3 Chloromethane BRL ug/L 2.5 
75-01-4 Vinyl Chloride BRL ug/L 2.5 
74-83-9 Bromomethane BRL ug/L 2.5 
75-00-3 Chloroethane BRL ug/L 2.5 
75-69-4 Trichlorofl uoromethane BRL ug/L 2.5 

60-29-7 Diethyl Ether BRL ug/L 10 
75-35-4 1,1-Dichloroethene BRL ug/L 2.5 
76-1 3-1 1 ,1 ,2-Trichlorotrifluoroethane BRL ug/L 25 
67-64-1 Acetone BRL ug/L 50 
75-15-0 Carbon Disulfide BRL ug/L 25 
75-09-2 Methylene Chloride BRL ug/L 13 
156-60-5 trans- 1 ,2-Dichloroethene BRL ug/L 2.5 
1634-OM Methyl fert- butyl Ether (MTBE) BRL ug/L 2.5 
75-34-3 1 ,1 -Dichloroethane 6 ug/L 2.5 
590-20-7 1 2,2-Dichloropropane BRL ug/L 2.5 
156-59-2 cis- 1 ,2-Dichloroethene 3 ug/L 2.5 
78-93-3 2-Burtanone (MEK) BRL ug/L 25 
74-97-5 B romochloromethane BRL ug/L 2.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 25 
67-66-3 Chloroform BRL ug/L 2.5 
71-55-6 1 ,1 ,1-Trichloroethane 72 ug/L 2.5 
56-23-5 Carbon Tetrachloride BRL ug/L 2.5 
563-58-6 1,1-Dichloropropene BRL ug/L 2.5 
71-43-2 Benzene BRL ug/L 2.5 
107-06-2 1,2-Dichloroethane BRL ug/L 2.5 
79-01-6 Trichloroethene 130 ug/L 2.5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 2.5 
74-95-3 Dibromomethane BRL ug/L 2.5 
75-27-4 Bromodichloromethane BRL ug/L 2.5 
10061-01-5 as 1,3-Dichloropropene BRL ug/L 2.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 25 
108-88-3 Toluene BRL ug/L 2.5 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 2.5 
79-00-5 1 ,1 ,2-Trichloroethane BRL ug/L 2.5 
127-18-4 Tetrachloroethene 74 ug/L 2.5 
142-28-9 1 ,3-Di chl oropropane BRL ug/L 2.5 
591-78-6 2-Hexanone BRL ug/L 25 
124-48-1 Dibromochloromethane BRL ug/L 2.5 
106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 2.5 
108-90-7 Chlorobenrene BRL ug/L 2.5 
630-20-6 1 ,1,1 ,2-Tetrachloroethane BRL ug/L 2.5 
KXMI-4 Ethylbenzene BRL ug/L 2.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GRQUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: WE-3 Laboratory ID: 60422-04 

Project: RM Jones/542. 1.1 QC Batch ID: VM5-2S14-W 

Client: Lightship Engineering Sampled: 04-25-03 

Container: 40 mL VOA Vial Received: 04-25-03 

Preservation: HCI / Cool Analyzed: 05-02-03 

Matrix: Aqueous Dilution Factor: 5 
Page: 2 of 2 

CAS Number' i - <  g V Analyte -  :-f Concentration ;fZ" "Units [Reporting Omit 

108-38-3/106^2-3 meta- Xylene and pa/a- Xylene : BRL ug/L ' 2.5 

95-47-6 ort/io-Xylene BRL ug/L ; 2.5 
100-42-5 Styrene BRL ug/L 2.5 
75-25-2 Bromoform BRL ug/L 2.5 
98-82-8 Isopropylbenzene BRL ug/L 2.5 
108-86-1 Bromobenzene BRL ug/L 2.5 
79-34-5 1 ,1 ,2,2-Tetiachloroethane BRL ug/L 2.5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 2.5 
103-65-1 n -Propylbenzene BRL ug/L 2.5 
95-49-8 2-Chlorotoluene BRL ug/L 2.5 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 2.5 
106-43^1 4-Chlorotoluene BRL ug/L 2.5 
98-06-6 tert-Butylbenzene BRL ug/L 2.5 
95-63-6 : 1 ,2,4-Trimethylbenzene BRL ug/L 2.5 
1 35-98-8 sec -Butyl benzene BRL Ug/L 2.5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L . 2.5 

1 99-S7-6 4-lsopropyltoluene BRL i ug/L 2.5 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L i 2.5 
95-50-1 1 ,2-Dichlorobenzene BRL ! ug/L 2.5 
104-51-8 n-Butylbenzene BRL : ug/L 2.5 
96-12-* 1 ,2-DibiDmo-3-chloropropane BRL i ug/L 2.5 
120-82-1 i 1 ,2,4-Trichlorobenzene BRL Ug/L : 2.5 
87-68-3 Hexachlorobutadiene BRL ug/L , 2.5 
91-20-3 ' Naphthalene BRL ug/L " 2.5 
87-61-6 1,2,3-Trichlorobenzene BRL ug/L 2.5 

QCSutfogate Compounds \ Recovery 
Dibromofluoromethane 94 % 86-118% 
1,2-Dichloroethane<l̂  95% 80-120% 
Toluene-d. 95 % 88-110 % 
4-B romofl uorobenzene . 102% 86  115 % 

Method Reference: Tesl Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). Analyte list 
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 C.M.R. 40.0973} and recommended by NH DES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: MW-5 Laboratory ID: 60422-05 
Project: RM Jones/542.1.1 QC Batch ID: VM5-2514-W 
Client: Lightship Engineering Sampled: O4-25-03 
Container: 40 mL VGA Vial Received: 04-25-03 
Preservation: HO /Cool Analyzed: 05-02-03 
Matrix: Aqueous Dilution Factor: 1 

Page: 1of2 

[r CAS Nufnibei f ; ̂ _t 'i=3 -Aiialyts^? :̂ ^ '$:•• ^ v- ^Concentration ~ -•*•-? = Wait* -^ Reporting Umte 
: 75-71-8 ' Dichlorodifluoromethane BRL ug/L 0.5 

74-87-3 Chlorometharte BRL ug/L 0.5 
75-01-4 Vinyl Chloride BRL ug/L 0.5 
74-83-9 , Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane BRL ug/L 0.5 
75-69-4 Trichlorofl uoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1,1-Dichloroethene BRL ug/L 0.5 
76-13-1 1 ,1 ,2-Trich!orotrifluoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 Methylene Chloride BRL ug/L 2.5 
156-60-5 trans 1,2-Dichloroethene BRL ug/L 0.5 
1634-04-4 . Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 • 1,1-Dichloroethane BRL ug/L 0.5 
590-20-7 2,2-Dichloropropane : BRL ug/L 0.5 
156-59-2 c/s- 1 ,2-Dichloroethene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 

" 74-97-5 Bromochloromethane BRL ug/L ; 0.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 

1 71-55-6 ' 1,1,1-Trichloroethane 6 ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ! Ug/L : 0.5 
563-56-6 1,1-Dichloropropene , BRL ug/L 0.5 
71-43-2 . Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene BRL ug/L 0.5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-95-3 • Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
10061-01-5 CM- 1 ,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-68-3 Toluene BRL ug/L 0.5 
10061-02-6 1 trans- 1 ,3-Dichloropropene BRL ug/L 0.5 
79-00-5 1 ,1 ,2-Trichloroethane BRL ug/L 0.5 
127-18-4 : Tetrachloroethene BRL ! ug/L 0.5 
142-28-9 1 ,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124-48-1 
106-93-4 
108-90-7 

Dibromochloromethane 
1 -̂Dibromoethane (EDB) 
Chlorobenzene 

BRL 
BRL 
BRL 

;
ug/L 

 "g/L 
ug/L 

0-5 
0.5 
0.5 

630-20-6 1,1,1 ,2-Tetrachloroethane BRL 0.5 
100-41-4 Ethyl benzene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: MW-5 Laboratory ID: 60422-05 
Project RM Jones/542. 1.1 QC Batch ID: VM5-2514-W 
Client Lightship Engineering Sampled: 04-25-03 
Container: 40 ml VOA Vial Received: 04-25-03 
Preservation: HCI / Cool Analyzed: 05-02-03 

Matrix: Aqueous Dilution Factor: 1 

Page: 2 of 2 

î CASNoiribw T * '" :^Ahalyfe  '% ' ;-1 ^ I Concentration^ rr '=v j ;:;: Onits- Reporting LifiR 
1 08-38-3/1 OW2-3 meta- Xylene and para- Xylene BRL ug/L 0.5 
95-47-6 ort/io- Xylene BRL ug/L 0.5 
100-42-5 Styrene BRL ug/L 0.5 
75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 Isopropylbenzene BRL ug/L 0.5 
108-86-1 Bromobenzene BRL ug/L 0.5 
79-34-5 1,1,2,2-TetrachloroeJhane BRL ug/L 0.5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 0.5 
1 03-65-1 n -Propyl benzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 
108-67-8 1,3,5-Trimethyloenzene BRL ug/L 0.5 
106-43-4 4-Chlorotoluene BRL ug/l 0.5 
98-06-6 tert-Butylbenzene BRL ug/L 0.5 
95-63-6 1,2,4-Trimethylbenzene BRL ug/L 0.5 
1 35-98-8 sec -B utylbenzene BRL ug/L 0.5 
541-73-1 1,3-Dichlorobenzene BRL ug/L 0.5 

j 99-87-6 4-lsopropyltoIuene BRL ug/L 0.5 
, 106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5 
; 95-50-1 1,2-Dichlorobenzene BRL ug/L 0.5 

104-51-8 n-Butylbenzene BRL uf/L 0.5 
96-1 2-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 0.5 
120-82-1 1,2,4-Trichbrobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 : Naphthalene BRL ug/L 0.5 
87-61-6 : 1,2,3-Trichlorobenzene BRL LJg/L 0.5 

.-.:.._ ; QC Surrogate Compoundŝ  , ;; ± j •_—• •-••. Recovery . .-± s .. -  : .QCLimlts; . . ; 
Dibromofluoromethane 101 % 86 118% 
1 ,2-Dichloroeihane-d« 100 % 80 120% 
Toluene-d6 102 % 88 110% 

, 4-Bromofluorobenzene 106% 86 115% 

Method Reference Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Upd«te III (1996). /\nalyte list 
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 C.M.R. 40.0973) and recommended by NH DES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



EROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-1 Laboratory ID: 60422-06 
Project: RM Jones/542. 1.1 QC Batch ID: VMS-2514-W 
Client: Lightship Engineering Sampled: 04-25-03 
Container: 40 ml VOA Vial Received: 04-25-03 
Preservation: HO /Cool Analyzed: 05-02-03 
Matrix: Aqueous Dilution Factor: 20 

Page: 1of2 
•i -" - -•- - .• :..-• * -^~J1 M • • ' • ' • •  • • ' '•' ~-:^_ _ ;N j-CAS Numbet -!•• " ' >- '. -;r Anaiyte =?~ ^ v=-- .- ? - " - • • " - • • ?  . eoncentraJion- - ? }:• t:Unhs (Reporting limit 

75-71-8 Dichlorodifluoromethane BRL ug/L 10 
74-87-3 Chloromethane BRL ug/L 10 
75-01-4 Vinyl Chloride BRL ug/L 10 
74-83-9 Bromomethane BRL ug/L 10 
75-00-3 Chloroethane BRL ug/L 10 
75-69-4 Trichlorofl uoromethane BRL ug/L 10 
60-29-7 Diethyl Ether BRL ug/L 40 
75-35-4 1,1-Dichloroethene 100 ug/L 10 
76-13-1 1 ,1 ,2-Trichlorotrifluoroethane BRL ug/L 100 
67-64-1 Acetone BRL ug/L 200 
75-15-0 Carbon Disulfide BRL ug/L 100 
75-09-2 Methylene Chloride BRL ug/L 50 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 10 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 10 
75-34-3 1 , 1 -Di chloroethane 260 ug/L 10 
590-20-7 2,2-Dich!oropropane BRL ug/L 10 
156-59-2 c/s- 1 ,2- Dich loroethene BRL ug/L 10 
78-93-3 " . 2-Butanone (MEK) BRL ug/L 100 
74-97-5 Bromoch loromethane BRL ug/L 10 
109-99-9 Tetrahydrofuran fTHF) BRL ug/L 100 
67-66-3 Chloroform BRL ug/L 10 
71-55-6 1,1,1 -Trichloroethane 800 ug/L 10 
56-23-5 Carbon Tetrachloride BRL ug/L 10 
563-58-6 i 1,1-Dichloropropene BRL ug/L 10 
71-43-2 Benzene BRL ug/L 10 
1 07-06-2 1 ,2-Dichloroethane BRL ug/L 10 
79-01-6 Trich loroethene BRL ug/L 10 
78-87-5 1 ,2-Dichloropropane BRL ug/L 10 
74-95-3 Dibromomethane BRL ug/L 10 
75-27-4 Bromodichloromethane BRL ug/L 10 
10061-01-5 cis- 1 ,3-Dichloropropene BRL ug/L 10 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 100 
108-88-3 Toluene BRL ug/L 10 
10061-02-6 traru- 1 ,3-Dichloropropene BRL ug/L 10 
79-00-5 1,1,2-Tri chloroethane BRL ug/L 10 

 127-18^ Tetrachloroethene BRL ug/L 10 
142-28-9 1 ,3-Dichloropropane BRL ug/L 10 
591-78-6 2-Hexanone BRL ug/L 100 
124-48-1 Di bromochloromethane BRL ug/L 10 
106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 10 
108-90-7 Chlorobenzene BRL ug/L 10 
630-20-6 1 ,1 ,1 ,2-Tetrachloroethane BRL ug/L 10 
100-41-4 Ethylbenzene BRL ug/L 10 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-1 Laboratory ID: 60422-06


Project: RM |ones/542.1.1 QC Batch ID: VM5-2514-W 

Client: Lightship Engineering Sampled: 04-25-03 
Container 40 mL VGA Vial Received: 04-25-03 
Preservation: HCI / Coo! Analyzed: 05-02-03 
Matrix: Aqueous Dilution Factor: 20


Page: 2 of 2


i CAS Number :J " Analyte ^ ;:^ i : "Concentration ]'\ ttngs " f Reporting LimiJ 

1 08-38-3/1 0&-42-3 i meta-Xyiene and para- Xylene BRL ug/L 10

95-47-6 ortho- Xylene BRL i ug/L 10

100-42-5 Styrene BRL ug/L 10

75-25-2 Bromoform BRL ug/L 10

98-82-8 Isopropylbenzene BRL ug/L 10

108-86-1 Bromobenzene BRL ug/L 10


79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 10

96-18-4 • 1,2,3-Trichloropropane BRL ug/L 10

103-65-1 n-Propylbenzene BRL ug/L 10

95-49-8 2-Chlorotoluene BRL ug/L 10

108-67-8 1,3,5-Trimethylbenzene BRL ug/L 10

10M3-4 4-ChloTOtoluene BRL ug/L 10

98-06-6 tert-Butylbenzene BRL ug/L 10

95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 10

135-98-8 sec-Butylbenzene BRL ug/L 10

541-73-1 1,3-Dichlorobenzene BRL ug/L 10


; 99-87-6 ! 4-lsopropyltoluene BRL ug/L 10

106-H6-7 : 1,4-Dichlorobenzene BRL ug/L . 10

95-50-1 1,2-Dichlorobenzene BRL ug/L ' 10

104-51-8 n-Butylbenzene BRL ug/L 10


96-12-8 1,2-Dibromo-3-dilorogropane BRL ug/L 10

120-82-1 1,2,4-Trichlorobenzene BRL ug/L 10


, 87-68-3 Hexachlorobutadiene BRL ug/L 10

91-20-3 ; Naphthalene BRL ug/L 10

87-61-6 1,2,3-Trichlorobenzene BRL ug/L 10


'•• -*;•- "• ̂ '̂ttnits il '.. iLI1--* -^QC Surrogate Compounds •«-..- --. i - ^ ,., :• Recovery :~< V4 £, •• 
Dibromofl uoromethane 99 % 86-118% 
1 ,2-Dichloroethane-d, 101 % 80-120 % 

: Toluene-dg 98% 88-110% 

4-B romofl uorobenzene 105 % 86-115 % 

Method Reference: Test Methods for Evaluating Solid W.Kte, US EPA, SW-646, Third Edition, Update III (1996). Analyte ist 
as specified in Tables 6 and 7 of the method, and additional aaalytes as specified by MA DEP Method 1

Standards {310 C.M.R. 40.0973) and recommended by NH DES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



ANALYTICAL 
EPA Method 8260B 

Volatile Organics by GOMS 

Field ID: MW-4 Laboratory ID: 60422-07 
Project: RM Jones/542.1.1 QC Batch ID: VM5-2514-W 
Client: lightship Engineering Sampled: 04-25-03 
Container: 40 ml VGA Vial Received: 04-25-03 
Preservation: HO /Cool Analyzed: 05-02-03 
Matrix: Aqueous Dilution Factor: 5000 

Page: 1of2 

;" GAS Niin3£r '^ ;;f ""^ tMfiByte ^ '- "^ T-v ^ConcehtraTfion f . ' '- 1 ^6®ts aUtportî LHnh 
75-71-8 : Dichlorodrfluoromethane BRL ug/L 2,500 

74-87-3 Chloromethane BRL ug/L ' 2,500 

75-01-4 Vinyl Chloride BRL ug/L ; 2,500 

74-83-9 Bromomethane BRL ug/L 2,500 

75-00-3 Chloroethane BRL ug/L 2,500 

75-69-4 Trichtorofl uoromethane BRL ug/L 2,500 

60-29-7 Diethyl Ether BRL Ug/L 10,000 

75-35-4 1,1-Dichloroethene BRL ug/L 2,500 

76-13-1 1 ,1 ,2-Trichlorotrffluoroethane 28,000 ug/L 25,000 

67-64-1 Acetone BRL ug/L 50,000 

75-15-0 Carbon Disulfide BRL ug/L ; 25,000 

75-09-2 Methylene Chloride BRL ug/L 13,000 

156-60-5 trans- 1 ,2-Dichloroethene BRL ug/L 2,500 

1634-04-4 Methyl ten- butyl Ether (MTBE) BRL ug/L 2,500 

75-34-3 1,1-Dichloroethane 2,900 ug/L 2,500 

590-20-7 2,2-Dichloropropane BRL ug/L 2,500 

156-59-2 ds- 1 ,2-Dichloroethene i lt,000 ug/L 2,500 

78-93-3 2-Butanone (MEK) BRL • ug/L 25,000 

74-97-5 Bromochl oromethane BRL ug/L 2,500 

109-99-9 • Tetrahydrofuran (THF) BRL ug/L 25,000 

67^6-3 i Chloroform BRL ug/L 2,500 

71-55-6 ; 1,1,1-Trichloroethane 120,000 ug/L 2,500 

56-23-5 Carbon Terrachloride BRL Ug/L ; 2,500 

563-58-6 1,1-Dichloropropene BRL ug/L , 2,500 

71-43-2 Benzene BRL ug/L ' 2,500 

107-06-2 1 ,2-Dichloroethane BRL ug/L 2,500 

79-01-6 Trichloroethene 24,000 ug/L 2,500 

78-87-5 1,2-Dichloropropane BRL ug/L 2,500 

74-95-3 Dibromomethane BRL ug/L 2,500 

75-27-4 Bromodichloromethane BRL ug/L 2,500 

10061-01-5 cis- 1,3-Dichloropropene BRL i ug/L 2,500 

108-10-1 4-Methyl-2-Pentanone (MIBK) BRL : ug/L 25,000 

108-88-3 Toluene 77,000 ug/L 2,500 

10061-02-6 frans- 1 ,3-Dichloropropene BRL ug/L ; 2,500 

79-00-5 ' 1 ,1 ,2-Trichloroethane BRL ug/L 2,500 

127-18-4 Tetrachloroethene 6,800 ug/L ; 2,500 

142-28-9 1 ,3-Dichloropropane BRL ug/L 2,500 

591-78-6 2-Hexanone BRL ug/L 25,000 

124-48-1 Dibromochloromethane BRL ug/l 2,500 

106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 2,500 

' 108-90-7 ; Chlorobenzene BRL ug/L 2,500 

630-20-6 i 1,1,1,2-Tetrachloroethane BRL ug/L 2,500 

1CKM1-4 Ethylbenzene BRL ug/L 2,500 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by CC/MS 

Field ID: MW-4 Laboratory ID: 60422-07 
Project: RM Jones/542.1.1 QC Batch ID: VM5-2514-W 
Client: Lightship Engineering Sampled: 04-25-03 
Container; 40 mL VGA Vial Received: 04-25-03 
Preservation: HCI/Cool Analyzed: 05-02-03 
Matrix: Aqueous Dilution Factor 5000 

Page: 2 of 2 

CAS Number I : "", ' :": , Anatyfc ." ' .. ;;} Concentration ;.'-; j :•- Units J[Reporting Un»H: 

10fi-38-3/10fr42-3 meta- Xy/ene and para- Xy/ene 5,000 ug/L 2,500 

: 95-47-6 ortho Xylene BRL ug/L 2,500 

• 100-42-5 Styrene BRL ug/L 2,500 

75-25-2 Bromoform BRL ug/L 2,500 

98-82-8 Isopropylbenzene BRL ug/L . 2,500 

108-86-1 Bromobenzene BRL ug/L 2,500 

79-34-5 1 ,1 ,2,2-Tetrachloroethane BRL ug/L 2,500 

96-18-4 1 ,2,3-Trichloropropane BRL ug/L 2,500 

103-65-1 n-Propylbenzene BRL ug/L 2,500 

95-49-8 2-Chlorotoluene BRL ug/L 2,500 

108-67-8 1 ,3,5-Trimethylben?ene BRL ug/L 2,500 

106-43-4 4-Ch!orotoluene BRL ug/L 2,500 

98-06-6 tert- Butylbenzene BRL ug/L 2,500 

95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 2,500 

135-98-8 sec -Butylbenzene BRL ug/L 2,500 

541-73-1 1 ,3-Dichlorobenzene BRL ug/L , 2,500 

99-87-6 4-lsopropyitol uene BRL ug/L 2,500 

106-46-7 1 ,4-Dichlorobenzene BRL ug/L 2,500 

95-50-1 1 ,2-Dichlorobenzene BRL ug/L 2,500 

104-51-8 n -Butylbenzene BRL ug/L 2,500 

96-12-8 1 ̂ -Dibromo-S-chloropropane BRL ug/L 2,500 

120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 2,500 

87-68-3 Hexachlorobutadiene BRL ug/L 2,500 

91-20-3 Naphthalene BRL ug/L . 2,500 

87-61-6 1 ,2,3-Trichloroben2ene BRL ug/L 2,500 

 y;.;. -v ]± -- fe s-QC^arrogateeoinpouadsP1 - 4. '~i .̂- .i-. i -jRecowary-;-. •=-•*& A sir iflSILimits

Dibromofluoromethane 94 % 86- 118% 

 1,2-Dichloroethane-d., 89 % 80-120 % 

Toluene-de I 94 % 88-110 % 

4-Bromofl uorobenzene 101 % 86 - 1 1 5 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). Anaiyte list 
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 C.M.R. 40.0973) and recommended by NH OES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25ml sample purge volume. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyle. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Project Narrative 

Project: RM Jones/542.1.1 Lab ID: 60422 
Client: Lightship Engineering Received: 04-25-03 18:30 

' . A. Documentation and "Client Communication 

The following documentation discrepancies, and client changes or amendments were noted for this project: 

1 • No discrepancies, changes, or amendments were noted. 

B. Method Non-Conformances 

The following method non-conformances were noted for this project: 

1 . Project 60422 was received at a temperature of 1.8'C. This measurement is outside the recommended range of 2-
6'C. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

Quality Assurance/Quality Control 

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high 
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test 
Methods for Evaluating Solid Waste, US EPA, SW-846, Update 111 (1996). 

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each 
analytical method. SOPs are derived from US EPA methodologies and other established references. 
Standards are prepared from commercially obtained reference materials of certified purity, and documented 
for traceability. 

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample, 
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch. 
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked 
with internal standards and surrogate compounds. All instrument sequences begin with an initial calibration 
verification standard and a blank; and excepting GC/MS sequences, all sequences close with a continuing 
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12 
hour operating period, whichever is more frequent. 

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control 
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation 
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is 
verified by standard recoveries within plus or minus ten percent of the curve. 

•" ''̂ '-'- ^ B. Definitions "': =- " : '"~" - " ~':---. 

Batches are used as the basic unit for Quality Assessment. A Batch is denned as twenty or fewer samples of 
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the 
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours. 

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control 
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the 
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or 
expected value. Perent Recoveries for the Laboratory Control Samples are calculated to assess accuracy. 

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks 
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate 
steps of an analytical method. Sample data reported is not corrected for blank contamination. 

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each 
sample matrix. Surrogate Compounds are organic compounds which are similar to me target analytes of 
interest in chemical behavior, but which are not normally found in environmental samples. Percent 
Recoveries are calculated for each Surrogate Compound. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Sample 

Category: EPA Method 8260B 
QC Batch ID: VM5-2514-WL 

Matrix: Aqueous 
Units: ug/L 

-CASUSJumber i :-.'.--• i=-Ahalyte ^  vi 4 Spiked. -! Measured^ v. ••jRec*yery"? j.-. r QCUmits^ ; 

75-35-4 1,1-Dichloroethene 5 5 92 % 70 - 1 30 % 

71-43-2 Benzene 5 ; 5 99 % 70 - 1 30 % 

79-01-6 Trichloroethene 5 5 104 % 70 - 1 30 % 

108-88-3 Toluene 5 5 100% 70-130% 
108-90-7 Chlorobenzene 5 5 104% 70-130 % 

: QC Surrogate Compounds i . Recovery QC Limits 

Dibromofluoromethane 93 % 86-116 % 
1,2-Dichloroethane-d4 95 % 80-120 % 

Toluene-d8 96 % 88-110% 

4-8romofluorobenzene 100 % 86 - 1 1 5 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (19%). 

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology. 
or alternatively based upon the historical average recovery plus or minus three standard deviation units. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 82608 
QC Batch ID: VM5-2514-WB 

Matrix: Aqueous 
Page 1 of 2 

| CAS Number _;] __,._ ^nalyte &± f .fe es i   Concentration .? ?:%» 1*3 Unite-. (Reporting Bnrft 

75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 

74-87-3 Chloromethane BRL ug/L 0.5 

75-01-4 Vinyl Chloride BRL ug/L 0.5 

74-83-9 Bromomethane BRL ug/L 0.5 

75-00-3 Chloroethane BRL ug/L 0.5 

75-69-4 Trichlorofluoromethane BRL ug/L 0.5 

60-29-7 Diethyl Ether BRL ug/L 2 

75-35-4 1 ,1-Dichloroethene BRL ug/L 0.5 

76-1 3-1 1 ,1 ,2-TrichIorotrifluoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 

75-15-0 Carbon Disulfide BRL ug/L 5 

75-09-2 Methylene Chloride BRL ug/L 2.5 
156-60-5 trans- 1 ,2-Dichloroethene BRL ug/L 0.5 
1634-04-4 Methyl ten- butyl Ether (MTBE) BRL jJg/L 0.5 
75-34-3 1 ,1-Dichloroethane BRL ug/L 0.5 
590-20-7 2,2-Dichloropropane BRL ug/L 0.5 

1 56-59-2 cis- 1 ,2-Dichloroethene BRL ug/L 0.5 

78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 Bromochloromethane BRL ug/L 0.5 

109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1 -Trichloroethane BRL ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1 ,1-Dichloropropene BRL ug/L 0.5 

71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1 ,2-DichIoroethane : BRL ug/L 0.5 
79-01-6 Trichloroethene BRL ug/L 0.5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
10061-01-5 c/s- 1,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 0.5 
79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene BRL ug/L 0.5 
142-28-9 1 ,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124-48-1 Dibromochloromethane BRL ug/L 0.5 
106-93-4 1,2-Dibromoethane <EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1,1,1 ,2-Tetrac.h loroethane BRL ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B 
QC Batch ID: VM5-2514-WB 

Matrix: Aqueous 
Page: 2 of 2 

i CAS Ĵumber 1 f- r*---* Aiialyttr- -^ ^-.-£- --r-^ iEoncentrttkmrNif =rS Ji^- UflitS -̂  jRqkHflngLmut 
108-38-3/106-42-3 meta- Xylene and para- Xylene BRL : ug/L 0.5 

' 95-47-6 ortho- Xylene BRL i ug/L 0.5 

100-42-5 Styrene BRL i ug/L 0.5 

i 75-25-2 Bromoform BRL : ug/L ; 0.5 

98-82-S Isopropylbenzene BRL ug/L 0.5 

108-86-1 Bromobenzene BRL ug/L 0.5 
79-34-5 1 ,1 ,2,2-Tetrachloroethane BRL ug/L 0.5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 0.5 

103-65-1 n-Propylbenzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 

108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 0.5 
106-43-4 4-Chlorotoluene BRL ug/L 0.5 

98-06-6 ten- Butylbenzene BRL ug/L 0.5 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 0.5 

135-98-8 sec -Butylbenzene BRL ug/L 0.5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L : o.s 
99-87-6 4-lsopropyltoluene ', BRL ug/L 0.5 
106-46-7 1 ,4-Dichlorobenzene BRL i ug/L 0.5 
95-50-1 1,2-Dichlorobenzene BRL 1 ug/L 0.5 

104-51-8 n -Butylbenzene BRL ug/L 0.5 
96-12-8 1,2-Dibromo-3-chloropropane • BRL ug/L 0.5 

. 120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 

87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 0.5 

=i : ^ - QCSun̂ p̂ Swî oundT : T" !j " :  ' Recovery -V ~^- 71; v- ; <}C thnfts-- ^- ! 
Dibromofluoromethane 103 % 66 -118 % 

, 1 ,2-Dichloroethane-CM 105 % 80 -120 % 

. Toluene-d, 105 % 88 -110% 

4-B romofl uorobenzene 113 % : 86 -115 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). Analyte list 
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 CM.R. 40.0973) and recommended by NH DES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRl Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution, percent moisture and sample size. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Certifications and Approvals 

Croundwater Analytical maintains environmental laboratory certification in a variety of states. 

Copies of our current certificates may be obtained from our website: 

http://www.groundwateranalytical.com/gualificatiQns.htm 

CONNECTICUT JJe r̂b^ : - :; ;.:. _ 

Categories: Potable Water, Wastewater, Solid Waste and Soil 
http^/www.dph.state.ct.us/BRS/Environmental_Lab/OutStateLabList.htm 

FLORIDA, Department of Health, Bureau «f Uboratories, E87643 

Categories: SDWA, CWA, RCRA/CERCLA 
http://www.floridcHJep.org/labs/qa/dohforms.ritrTi 

MAINE, Department of Human Seivices, MA103 

Categories: Drinking Water and Wastewater 
http://www.state.rne.u5/dhs/eng/water/Compliance.hlm 

MASSACHUSETTS, Department of Environmental Protection, M-MA-103 

Categories: Potable Water and Non-Potable Water 
http://xvww.state.ma.us/dep/bsptAves/riles/certlabs.pdf 

NEW HAMPSHIRE, DepartmenTof Environmental Services, 202703 

Categories: Drinking Water and Wastewater 
http://www.de5.state.nh.ii5/asp/NHELAP/labsview.asp 

NEW YORK, Department of Health, 11754 

Categories: Potable Water, Non-Potable Water and Solid Waste 
http://www.wadsworth.org/labcert/el ap/comm.html 

PENNSYLVANIA^epartmenf of Environmental Protection/68-665 

Environmental Laboratory Registration (Non-drinking water and Non-wastewater) 
http://www.dep.state.pa.us/Labs/Registered/ 

RHODE ISUND; Department of Health, 54 ~ "' 

Categories: Surface Water, Air, Wastewater, Potable Water, Sewage 
http://www.healthri.org/labs/labsCr_MA.htm 

U J. Department of AgricdtUre> Soil PerniH, S-53§21 ' ~^ 

Foreign soil import permit 

VERMONT, Department of Environmental Conservation, Water3uppj|y Division 

Category: Drinking Water 
http://www.vermontd rinkingwater.org/wsops/labtable.PDF 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



Groundwater Analytical, he GROUNDWATER P.O. Box1200 
228 Main Stree* 
Buzzards Bay. MA 02532 ANALYTICAL 
Telephone {506; 759-^441 
FAX :508j 759-^75 
-.w.'u.groundwateransl'/tical.corn July 16, 2003 

Mr. Joe O'Brien 
Lightship Engineering 
36 Cordage Park Circle 
Plymouth, MA 02360 

LABORATORY REPORT 

Project: RM Jones/542.1.1 
Lab ID: 62724 
Received: 07-09-03 

Dear Joe: 

Enclosed are the analytical results for the above referenced project. The project was processed for 
Priority turnaround. 

This letter authorizes the release ot the analytical results, and should be considered a part ot this 
report. This report contains a sample receipt report detailing the samples received, a project 
narrative indicating project changes and non-contormances, a quality control report, and a 
statement ot our state certifications. 

The analytical results contained in this report meet all applicable NELAC standards, except as may 
be specifically noted, or described in the project narrative. This report may only be used or 
reproduced in its entirety. 

I attest under the pains and penalties ot perjury that, based upon my inquiry ot those individuals 
immediately responsible tor obtaining the information, the material contained in this report is, to 
the best of my knowledge and belief, accurate and complete. 

Should you have any questions concerning this report, please do not hesitate to contact me. 

Sincerely, 

Jonathan R. nford 
President 

JRS/pcl 
Enclosures 



GROUNDWATER 
ANALYTICAL 

Sample Receipt Report 

Project: RM Jones/542.1.1 Delivery: GWA Courier Temperature: 2.TC 
Client: Lightship Engineering Airbill: n/a Chain of Custody: Present 

Lab ID: 62724 Lab Receipt: 07-09-03 Custody Seal(s): n/a 

1 ' . • -'" r^ta*»D. "- -BeUJD ^Matrix, 4, jEornpkd^ .̂Me*odL...: :'J.:. .-; =. 'i.. ^ ._  1 .JNoteil ;: •-._ '... >' •'.,; 

62724-1 URS-2 Aqueous 7/B/D3 10:24 EPA 8260B Volatile Organics , 

Con ID Container . Vendor QCLot PreKTv QCLot Prep Ship 
C258957 40 mL VOA Vial Industrial BX6003 Hd R-3173F 11-2542 014643 
C250134 40 ml VOA Vial Fisher ' BX7667 HO R-3449B 04-1843 n/a 
C250135 40 ml VOA Vial Fisher • BX7667 HO R-3449B 04-1643 n/a 

t«bJP^. ; Afield ID - .c- . — •• . Matrix.;) -̂ Staid&i.j .J*ea»d.J:_ .-̂ i.. .. r .•; ii; •-_ jNotej., _ .  ̂ =. :̂  J 

62724-2 URS-3 Aqueous 7/8/0311:04 EPA 8260B Volatile Organics \ 

Con ID Container Vendor QCLot Precerv QCLot Prep Ship 
C250136 40 ml VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 
C250146 40 ml VOA Vial Ftiher BX7667 HCI R-3449B 04-18-03 n/a 
C250147 40 ml VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 

UblD ... ... Reid ID L. Matrix j Sataphd 4 Method . • " ! ! - ! ' : - : ' . - ' . - : - . ***» . . • j 

62724-3 CZA-1 Aqueous 7/8*311:53 EPA B260B Volatile Organics 

Con ID Container Vendor QCLot Pneserv QC Lot Prep Ship 
C245398 40 ml VOA Vial Industrial BX676B HCI R-3T73F 03-2543 0441-03 
C250143 40 ml VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 
C250144 40 ml VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 

Lab ID field ID .!v*̂ — \ Sampled i. Method Notes . . . .' 

62724-4 WE-3 Aqueous 7/6/03 11:31 EPA 8260B Volatile Organics 

Con ID Container Vendor QCLol Preserv QCLot Prep Ship 
C245396 40 ml VOA Vial Industrial BX676B HCI R-3173F 03-2543 044143 
C25014B 40 ml VOA Vial Fisher BX7667 HO R-3449B 04-1843 n/a 
C2501S7 40 ml VOA Via! Fisher BX7667 HO R-3449B 04-1843 n/a 

lab ID Field ID Matrix j Sampled ! Method ' -Notef ' 

62724-5 MW-5 Aqueous 7/8/03 13:10 EPA 8260B Volatile Organics 

Con ID Container Vendor QCLot Preserv QC Lot Prep Ship 
C250158 40 ml VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 
C250159 40 ml VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 
C250160 40 mL VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 

Lab ID field ID M-rix j Sampled ': Method Notes ; 

62724-6 URS-1 Aqueous 7/B/D3 13:00 EPA B260B Volatile Organics 

Con ID Container Vendor QCLot PreKiv QC Lot Prep Ship 
C250155 40 ml VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 
C250156 40 ml VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 
C250149 40 ml VOA Vial Fisher BX7667 HO R-3449B 04-1843 n/a 

Lab ID rXdlD Mrtrtx | Sampled ; Method Notes 

62724-7 MW-4 Aqueous 7/6/03 13:40 EPA 8260B Volatile Organics 

Con ID Container Vendor QCLot Preterv QCLot Prep Ship 
C250143 40 ml VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 
C250161 40 ml VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 
C250150 40 ml VOA Vial Fisher BX7667 HCI R-3449B 04-1843 n/a 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-2 Laboratory ID: 62724-01 

Project 
Client: 
Container: 

RM Jones/542.1.1 
Lightship Engineering 
40 mL VOA Vial 

QC Batch ID: 
Sampled: 
Received: 

VM5-2S89-W 
07-08-03 
07-09-03 

Preservation: HCI/Cool Analyzed: 07-11-03 

Matrix: Aqueous Dilution Factor: 20 

Page: 1of2 

i CAS Number j_ ': ••:.   AnaJyte •"'••: - i -' Concentration \ -. Units ^Reporting Unit 

75-71-8 '• Dichlorodifluoromethane BRL ug/L 10 

74-87-3 Chloromethane BRL ug/L 10 

75-01-4 Vinyl Chloride BRL ug/L 10 

74-83-9 Bramomethane BRL ug/L 10 

75-00-3 Chloroethane BRL ug/L 10 

75-69-4 Trichlorofl uoromethane BRL ug/L 10 

60-29-7 Diethyl Ether BRL ug/L 40 

75-35-4 1,1-Dichloroethene 11 ug/L 10 

76-13-1 1 ,1 ,2-Trichlorotrifiuoroethane BRL ug/L 100 

67-64-1 Acetone BRL ug/L 200 

75-15-0 Carbon Disulfide BRL ug/L 100 

75-09-2 Methylene Chloride BRL ug/L 50 

156-60-5 trans- 1 ,2-Dichloroethene BRL ug/L 10 

1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 10 

75-34-3 1,1-Dichloroethane BRL ug/L 10 

590-20-7 2,2-Dich!oropropane BRL ug/L 10 

156-59-2 cis- 1 ,2-Drchloroethene BRL ug/L 10 

78-93-3 2-Butanone (MEK) BRL ug/L 100 

74-97-5 Bromochloromethane BRL ug/L 10 

109-99-9 Tetrahydrofuran (THF) BRL ug/L 100 

67-66-3 Chloroform BRL ug/L 10 

71-55-6 1,1,1-Trichloroethane 370 ug/L 10 

56-23-5 Carbon Tetrachloride BRL ug/L 10 

563-58-6 1 ,1-Dichloropropene BRL ug/L 10 

71-43-2 Benzene BRL ug/L 10 

107-06-2 1 ,2-Dich loroethane BRL ug/L 10 

79-01-6 Trichloroethene 270 ug/L 10 

78-B7-5 1 ,2-Dichloropropane BRL ug/L 10 

74-95-3 Dibromo methane BRL 10 

75-27-4 Bromodichloromethane BRL ug/L 10 

10061-01-5 c/'s- 1 ,3-Dichloropropene BRL ug/L 10 

108-10-1 4-Methyl-2-Pentanone (M1BK) BRL ug/L 100 

108-88-3 Toluene BRL ug/L 10 

10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 10 

79-00-5 1 ,1 ,2-Trichloroethane BRL ug/L 10 

127-18-4 Tetrachloroethene 44 ug/L 10 

142-28-9 1 ,3-Dichloropropane BRL 10 

591-78-6 2-Hexanone BRL ug/L 100 

124-48-1 Dibromochloromethane BRL 'ug/L 10 

106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 10 

108-90-7 Chlorobenzene BRL ug/L 10 

630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 10 

100-41-4 Ethylbenzene BRL ug/L 10 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



1

GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GOMS 

Field ID: URS-2 Laboratory ID: 62724-01 

Project: RM Jones/542.1.1 QC Batch ID: VM5-2589-W 

Client: Lightship Engineering Sampled: 07-08-03 

Container 40mLVOAVial Received: 07-09-03 

Preservation: HCI / Cool Analyzed: 07-11-03 

Matrix: Aqueous Dilution Factor: 20 

Page- 2 of 2 

 CAS Number j vi - -Analyte ;. .. ••-'".: ^Concentration — ,-; I~ Links jJReporfifrgJJmit 

1 06-38-3/1 06-42-3 meta- Xylene and para- Xylene BRL ug/L : 10 
9S47-6 ortho- Xylene BRL ug/L ' 10 

10(M2-5 Styrene BRL ug/L 10 
75-25-2 Bromoform BRL ug/L 10 

98-82-6 Isopropylbenzene BRL ug/L 10 

1 08-86-1 B romobenzene BRL ug/L 10 

79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 10 
96-1 M 1,2,3-Trichloropropane BRL ug/L 10 
1 03-65-1 n -Propylbenzene BRL ug/L 10 
95-49-8 2-Chlorotoluene BRL ug/L 10 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 10 
106-43-4 4-Chlorotoluene BRL ug/L 10 
98-06-6 tert-Butylbenzene BRL ug/L 10 
95-63-6 1,2,4-Trimethylbenzene BRL ug/L 10 
135-98-8 sec-Butylbenzerte BRL ug/L 10 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 10 

99-87-6 4-Jsopropyltoluene BRL ug/L 10 
106-46-7 1,4-Dichlorobenzene BRL ug/L 10 
95-50-1 1 ,2-Dichlorobenzene BRL ug/L 10 
1 04-5 1-8 n -B utylbenzene BRL ug/L 10 
96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 10 
1 20-82-1 1 ,2,4-Trich lorobenzene BRL ug/L 10 
87-68-3 Hexachlorobutadiene BRL ug/L 10 
91-20-3 Naphthalene BRL ug/L 10 
87-61-6 ' 1 ,2,3-Trichlorobenzene BRL ug/L 10 

','•'•' "• T ™ QC Surrol̂ le^GbrnpoUftds '' '- :1": " =• "• - Recovery^ : ; •'?'•? ^- ^ QG Limits ^ 

Dibromofl uoromethane 93% 86-118% 
1 ,2-Dichloroethane-d^ 94 % 80 - 1 20 % 
Toluene-d8 99 % 88- 110 % 

4-Bromofluorobenzene 105 % 86-115% 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996). Analyte list 
as specified in Tables 6 and 7 of the method, and additional anatytes as specified by MA DEP Method 1 
Standards (310 CM.R. 40.0973) and recommended by MH DES for initial waste sile investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-3 Laboratory ID: 
Project: RM Jones/542.1.1 QC Batch ID: 
Client: Lightship Engineering Sampled: 
Container: 40 ml VGA Vial Received: 
Preservation: HO / Cool Analyzed: 
Matrix: Aqueous Dilution Factor: 

Page: 

i GAS Number i • •:•  '•' Analyte . j  .. •• Concentration 
75-71-6 Dichlorodifluoromethane BRL 
74-87-3 Chloromethane BRL 
75-01-4 Vinyl Chloride BRL 
74-83-9 Bromomethane BRL 
75-00-3 Chloroethane BRL 
75-^9-4 Trichlorofl uoromethane BRL 
60-29-7 Diethyl Ether BRL 
75-35-4 1,1-Dichloroethene BRL 
76-13-1 1 ,1,2-Trlchlorolrifluoroethane BRL 
67-64-1 Acetone BRL 

75-15-0 Carbon Disulfide BRL 
75-09-2 Methylene Chloride BRL 

156-60-5 trans- 1,2-Dichloroethene BRL 
1634-044 Methyl ten- butyl Ether (MTBE) BRL 
75-34-3 1,1-Dichloroethane BRL 
590-20-7 2,2-Dichloropropane BRL 
156-59-2 c«- 1,2-Dichloroethene BRL 
78-93-3 2-Butanone (MEK) BRL 
74-97-5 Bromochloromethane BRL 
109-99-9 Tetrahydrofuran fTHF) BRL 
67-66-3 Chloroform BRL 
71-55-6 1,1,1-Trichloroethane 4 
56-23-5 Carbon Tetrachloride BRL 

563-58-6 1 ,1-Dichloropropene BRL 
71-43-2 Benzene BRL __ 
107-06-2 1 ,2-Dichloroethane BRL 
79-01-6 Trichloroethene 3 
7B-87-5 1 ,2-Dichloropropane BRL 
74-95-3 Dibrornomethane BRL 
75-27-4 Bromodichloromethane BRL 

10061-01-5 c/s- 1 ,3-Dichloropropene BRL 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL 
108-88-3 Toluene BRL 
10061-02-6 trans- 1 ,3-Dichloropropene BRL 
79-00-5 1 ,1 ,2-Trichloroethane BRL 
127-18-4 Tetrachloroethene 2 

142-28-9 1 ,3-Dichloropropane BRL 
591-78-6 2-Hexanone BRL 
124-48-1 Dibromochloromethane BRL 
106-93-4 1,2-Dibromoethane (EDB) BRL 
108-90-7 Chlorobenzene BRL 
630-20-6 1 ,1 ,1 ,2-Tetrachloroethane BRL 
10O41-4 Ethylbenzene BRL 

62724-02 
VM5-2589-W 
07-08-03 
07-09-03 
07-11-03 
1 
1of2 

UJTrts i Reporting limit 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 2 
ug/L 0.5 
ug/L 5 
ug/L 10 
ug/L 5 
ug/L 2.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 5 
ug/L 0.5 
ug/L 5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 
ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-3 Laboratory ID: 62724-02 
Project: RM Jones/542.1.1 QC Batch ID: VM5-2589-W 

Client: Lightship Engineering Sampled: 07-08-03 

Container: 40 ml VOA Vial Received: 07-09-O3 

Preservation: HCI / Cool Analyzed: 07-11-03 

Matrix: Aqueous Dilution Factor: 1 
Page: 2 of 2 

- <SAS>Jumber J =& i-. :- Analyte .4 : fe ^ _: : Concenbatibn 1_. ij. , Units: iRepprfingJJmit 

1 08-38-3/1 06-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 

95-47-6 ortho- Xylene BRL ug/L 0.5 

10f>42-5 Styrene BRL ug/L 0.5 
75-25-2 Bromoform BRL ug/L 0,5 

98-82-8 Isopropylbenzene BRL ug/L 0.5 

1 08-86-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1,1,2,2-Tetiachloroethane BRL ug/L 0.5 
96-18-4 1,2,3-Trichloropropane BRL ug/L 0.5 

103-65-1 n-Propylbenzene BRL ug/L 0.5 

95-49-8 2-Chlorotoluene BRL ug/L 0.5 
108-67-S 1,3,5-Trimethylbenzene BRL ug/L 0.5 
1 06-43-4 4-Chlorotoluene BRL ug/L 0.5 
98-06-6 tert-Butylbenzene BRL ug/L 0.5 
95-63-6 1,2,4-Trimethylbenzene BRL ug/L 0.5 

135-98-8 sec -B utylbenzene BRL ug/L 0.5 
541-73-1 1,3-Dichlorobenzene BRL ug/L 0.5 
99-87-6 4-lsopropyltoluene BRL ug/L 0.5 
106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5 
95-50-1 1,2-Dichlorobenzene BRL ug/L 0.5 
104-51-8 n-B utylbenzene BRL ug/L 0.5 
96-12-8 1,2-Dibromo-3-chloropropane BRL ug/L 0.5 

120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 
87-61-6 l,2,3-Trichloroben2ene BRL ug/L 0.5 

QC Surrogate Compounds " Recovery QC Limits 

Dibromofluoromethane 94% 86-118% 
1 ,2-Dichloroethane-d., 99% 80- 120% 

Toluene-d8 101 % 88-110 % 

4-B romofl uorobenzene 104% 86- 115% 

Method Reference Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996). Analyte list 
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 CM.R. 40.0973) and recommended by NH DES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit tor analyte. Reporting limit is Ihe lowest 
concentration thai can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



ANALYTICAL


EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: GZA-4 Laboratory ID: 62724-03 
Project. RM Jones/542.1.1 QC Batch ID: VM5-2589-W 
Client: Lightship Engineering Sampled: 07-08-03 
Container 40 mL VOA Vial Received: 07-09-03 
Preservation: HCI/Cool Analyzed: 07-11-03 
Matrix: Aqueous Dilution Factor: 20 

Page: 1 of 2 

CAS Number ; Anaiyte ' Concentration Units j Reporting Limit 

75-71-8 Dichlorodifluoromethane BRL ug/L 10 

74-87-3 Chloromethane BRL ug/L 10 

75-01-4 Vinyl Chloride 26 ug/L 10 

74-83-9 Bromomethane BRL ug/L 10 

75-00-3 Chloroethane 100 ug/L 10 

75-69-4 Trichlorofluoromethane BRL ug/L 10 

60-29-7 Diethyl Ether BRL ug/L 40 

75-35^* 1 ,1-Dichloroethene 15 ug/L 10 

76-1 3-1 1 ,1 ,2-Trichlorotrifluoroethane BRL ug/L 100 

67-64-1 Acetone 520 ug/L 200 

75-15-0 Carbon Disulfide BRL ug/L 100 
75-09-2 Methylene Chloride BRL ug/L 50 

15^60-5 trans- 1,2-Dichloroethene BRL ug/L 10 

1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 10 

75-34-3 1,1-Dichloroethane 290 ug/L 10 

590-20-7 2,2-Dichloropropane BRL ug/L 10 

156-59-2 ds- 1 ,2-Dichloroethene 170 ug/L 10 

78-93-3 2-Butanone (MEK) BRL ug/L 100 

74-97-5 B romochloromethane BRL ug/L 10 

1 09-99-9 Tetrahydrofuran (THF) BRL ug/L 100 

67-66-3 Chloroform BRL ug/L 10 

71-55-6 1 ,1 ,1 -Trichloroethane 200 ug/L 10 

56-23-5 Carbon Tetrachloride BRL ug/L 10 

563-58-6 1 ,1 -Dichloropropene BRL ug/L 10 

71-43-2 Benzene BRL ug/L 10 

107-06-2 1 ,2-Dichloroethane BRL ug/L 10 

79-01-6 Trichloroethene 56 ug/L 10 

78-87-5 1 ,2-D)chloropropane BRL ug/L 10 

74-95-3 Dibromomethane BRL ug/L 10 
75-27-4 Bromodichloromethane BRL ug/L 10 

10061-01-5 ctt- 1 ,3-Dichloropropene BRL ug/L 10 

108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 100 

108-88-3 Toluene 45 ug/L 10 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 10 

79-00-5 1 ,1 ,2-Trichloroethane BRL ug/L 10 

127-18-4 Tetrachioroethene BRL ug/L 10 

142-28-9 1 ,3-Dichloropropane BRL ug/L 10 

591-78-6 2-Hexanone BRL ug/L 100 

124-48-1 D i bromoch1 oromethane BRL ug/L 10 

106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 10 

108-90-7 Chlorobenzene BRL u&/L 10 

630-20-6 1,1,1 ,2-Tetrachl oroethane BRL ug/L 10 
100-41-4 Ethyl benzene BRL ug/L 10 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organic; by GC/MS 

Field ID: GZA-4 Laboratory ID: 62724-03 

Project: KM Jones/542.1.1 QC Batch ID. VM5-2589-W 

Client: Lightship Engineering Sampled: 07-08-03 

Container: 40 ml VOA Vial Received: 07-09-03 

Preservation: HCl/Cool Analyzed: 07-11-03 

Matrix: Aqueous Dilution Factor. 20 
Page: 2 of 2 

Concentration eppitiiig Limit 

108-38-3/10642-3 meta- Xylene and para- Xylene 19 10 

95-47-6 ortAo- Xylene BRL ug/L 
JOp-42-5_ Styrene BRL ug/L 10 

75-25-2 Bromofbrm BRL _ug/L 10 
9S-82-8 Isopropyl benzene BRL ug/L 10 

108^6-1 Bromobenzene BRL ug/L 10 
79-34-5 1 ,1 ,2,2-Tetrachloroethane BRL ug/L 10 
96-16-4 1 ,2,3-Trichloropropane BRL ug/L 10 
103-65-1 n -Propylbenzerte BRL ug/L 10 
95-49-8 2-Chlorotoluene BRL ug/L 10 
108-67-8 1 ,3,5-Trimetrtylbenzene BRL ug/L 10 
106-43-4 4-Chlorotoluene BRL ug/L 10 
98-06-6 lert-Butylbenzene BRL ug/L 10 
95-63-6 1 ,2,4-Trirnethylbenzene BRL ug/L 10 
135-98-6 sec -Butyl benzene BRL «S/k. 10 
541-73-1 1,3-Dichlorobenzene BRL ug/L 10 
99-87-6 4-Jsopropyltoluene BRL ug/L 10 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 10 
95-50-1 1 ,2-Dichlorobenzene BRL ug/L 10 
104-51-8 n-Butylbenzene BRL ug/L 10 
96-1 2-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 10 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 10 
87-68-3 Hexachlorobutadiene BRL ug/L 10 
91-20-3 Naphthalene BRL ug/L 10 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 10 

-i 
QC Surrogate Compounds Recovery QC Limits 

Dibromofluoro methane 94 % 86-118 % 
1,2-Dichloroethane-d« 96% 80-120 % 

AQ O/ Toluene-dg yy K 88-110% 

4-B romofluorobenzene 104 % 86-115 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-B46, Third Edition, Update 111 (1996). Analyte list 
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 CM.R. 40.0973) and recommended by NH DES for iniiial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, if any,is below reporting limit for analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: WE-3 Laboratory ID: 62724-04 
Project: RM Jones/542. 1.1 QC Batch ID: VM5-2589-W 
Client: Lightship Engineering Sampled: 07-08-O3 
Container: 40 mL VOA Vial Received: 07-09-03 
Preservation: HCI/Cool Analyzed: 07-11-03 
Matrix: Aqueous Dilution Factor: 2 

Page: 1of2 

! CAS Number . '  • . '  • Anafyte • • • ' . . . • • • . - j - Concentration Units [Reporting LliMt 
75-71-8 Dichlorodifluoromethane BRL ug/L 1 
74-87-3 Chloromethane BRL ug/L 1 
75-01-4 Vinyl Chloride BRL ug/L 1 
74-83-9 Bromomethane BRL ug/L 1 
75-00-3 Chloroethane BRL ug/L 1 
75-69-4 Trichlorofl uoromethane BRL ug/L 1 
60-29-7 Diethyl Ether BRL ug/L 4 
75-35-4 1,1-Dichloroethene BRL ug/L 1 
76-13-1 1 ,1 ,2-Trichlorotrifluoroethane BRL ug/L 10 
67-64-1 Acetone BRL ug/L 20 
75-15-0 Carbon Disulfide BRL ug/L 10 
75-09-2 Methylene Chloride BRL ug/L 5 
156-60-5 trans- 1 ,2-Dichloroethene BRL ug/L 1 
1634-04-4 Methyl ten- butyl Ether (MTBE) BRL ug/L 1 
75-34-3 1,1-Dichloroethane BRL Ug/L 1 
590-20-7 2,2-Dichloropropane BRL ug/L 1 
156-59-2 cis- 1 ,2-Dichloroethene BRL ug/L 1 
78-93-3 2-Butanone (MEK) BRL ug/L 10 
74-97-5 Bromochloromethane BRL ug/L 1 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 10 
67-66-3 Chloroform BRL ug/L 
71-55-6 1 ,1 ,1-Trichloroethane 26 ug/L 
56-23-5 Carbon Tetrachloride BRL ug/L 
563-58-6 1 ,1 -Dichloropropene BRL ug/L 
71-43-2 Benzene BRL ug/L 
107-06-2 1 ,2-Dichloroetriane BRL ug/L 
79-01-6 Trichloroethene 70 ug/L 1 
78-87-5 1 ,2-Dichloropropane BRL ug/L 1 
74-95-3 Di bromomethane BRL ug/L 1 
75-27-4 Bromodichloromethane BRL ug/L 1 
10061-01-5 c/s- 1 ,3-Dichloropropene BRL ug/L 1 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 10 
108-88-3 Toluene BRL ug/L 1 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 1 
79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 1 
127-18-4 Tetrachloroethene 54 ug/L 1 
142-28-9 1 ,3-Dichloropropane BRL ug/L 1 
591-78-6 2-Hexanone BRL ug/L 10 
124-48-1 Dibromochloromethane BRL ug/L 1 
106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 1 
108-90-7 Chlorobenzene BRL ug/L 1 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 1 
100-41-4 Ethylbenzene BRL ug/L 1 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNOWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: WI-3 Laboratory ID: 62724-04 

Project: RM Jones/542.1.1 QC Batch ID: VM5-2589-W 
Client: Lightship Engineering Sampled: 07-08-03 

Container: 40 ml VOA Vial Received: 07-09-03 
Preservation: HCl/Cool Analyzed: 07-11-03 

Matrix: Aqueous Dilution Factor 2 
Page: 2 of 2 

CAS Number Agalyte Concentration TV Umts ' Reporting Umit 

1 08-38-3/1 06-42-3 meta-Xylene and para-Xylene BRL ug/L 1 
95-47-6 ortho- Xylene BRL ug/L 1 
100-42-5 Styrene BRL ug/L 1 
75-25-2 Bromofbrm BRL ug/L 1 
98-82-8 Isopropylbenzene BRL ug/L 1 
108-86-1 Bromobeazene BRL ug/L 1 
79-34-5 1 ,1 ,2,2-Tetrachloroethane BRL ug/L 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 

103-65-1 n-Propyl benzene BRL ug/L 

95-49-8 2-Chlorotoluene BRL ug/L 

108-67-6 1 ,3,5-Trimethylbenzene BRL ug/L 
106-43-4 4-Chlorotoluene BRL ug/L 

98-0^6 tert- Butylbenzene BRL ug/L 1 
95-63-6 1 ,2,4-Trimethyl benzene BRL ug/L 1 
135-98-8 sec -Butylbenzene BRL ug/L 1 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 1 
99-87-6 4-lsopropyltoluene BRL ug/L 1 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 1 
95-50-1 1 ,2-Dichlorobenzene BRL ug/L 1 
104-51-8 n -Butylbenzene BRL ug/L 1 
96-12-6 1 ,2-Dibromo-3-chloropropane BRL ug/L 1 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 1 
87-68-3 Hexachlorobutadiene BRL ug/L 1 
91-20-3 Naphthalene BRL ug/L 1 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 1 

QC Surrogate Compounds Recovery QC Limits 

Dibrornofl uoromethane 93% 86-116 % 
1,2-Dichloroethane-d4 96 % 80-120 % 
Toluene-dB 100 % 68-110% 

4-B romofl uorobenzene 105 % 86 - 115 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-B46, Third Edition, Update III (1996). Analyte list 
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 C.M.R. 40.0973) and recommended by NH DES for initial wasie site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATEF? 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: MW-5 Laboratory ID: 62724-05 
Project: RM Jones/542.1.1 QC Batch ID: VM5-2S89-W 
Client: Lightship Engineering Sampled: 07-08-03 
Container: 40 ml VOA Vial Received: 07-09-03 
Preservation: HCI/ Cool Analyzed: 07-11-03 
Matrix: Aqueous Dilution Factor: 1 

Page: 1 of 2 

CAS Number j Analyte j Concentration 1 Units ; Reporting limit 
75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 

74-87-3 Chloromethane BRL ug/L 0.5 

75-01-4 Vinyl Chloride BRL ug/L 0.5 

74-83-9 Bromomethane BRL ug/L 0.5 

75-00-3 Chloroethane BRL ug/L 0.5 

75-69-4 Trich lorofl uoromethane BRL ug/L 0.5 

60-29-7 Diethyl Ether BRL ug/L 2 

75-35^ 1 ,1-Dichloroethene BRL ug/L 0.5 
76-13-1 1 ,1 ,2-Trichlorotrifluoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 

75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 Methylene Chloride BRL ug/L 2.5 

1 56-60-5 trans- 1 ,2-Dichloroethene BRL ug/L 0.5 

1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 

75-34-3 1,1-Dichloroethane BRL ug/L 0.5 

590-20-7 2,2-Dichloropropane BRL ug/L 0.5 
156-59-2 cis- 1 ,2-Dichloroethene BRL ug/L 0.5 
76-93-3 2-Butanone (MEK) BRL ug/L 5 

74-97-5 B romochlorometharte BRL ug/L 0.5 
1 09-99-9 Tetrahydrofuran (THF) BRL ug/L 3 

67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1-Trichloroethane 9 ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 

563-58-6 1,1-Dichloropropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1 ,2-Dichloroethane BRL ug/L 0.5 

79-01-6 Trichloroethene 1 ug/L 0.5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Di bromomethane BRL ug/L 0.5 
75-27-4 Bromodichloro methane BRL ug/L 0.5 
10061-01-5 cw- 1,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 

108-88-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 0.5 

79-00-5 1 ,1 ,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene BRL ug/L 0.5 

142-28-9 1 ,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124^8-1 Dibromoch loromethane BRL ug/L 0.5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 0.5 
1 08-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1 ,1,1 ,2-Tetrachloroethane BRL ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNOWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: MW-5 Laboratory ID: 62724-05 

Project: RM Jones/542.1.1 QC Batch ID: VM5-2589-W 

Client: Lightship Engineering Sampled: 07-06-03 

Container 40 ml VOA Vial Received: 07-09-O3 

Preservation: HCI/Cool Analyzed: 07-11-03 

Matrix: Aqueous Dilution Factor: 1 
Page: 2 of 2 

CAS.Number Anajyte Concentration f Units. ! Reporting Limit 

1 08-38-3/1 Ofr-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 

95-47-6 ortho Xylene BRL ug/L 0.5 

100-42-5 Styrene BRL og/L 0.5 

75-25-2 Bromoform BRL ug/L 0.5 

98-82-8 Isopropylbenzene BRL ug/L 0.5 

108-86-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1,1 ,2,2-Tetrachloroethane BRL ug/L 0.5 

96-18-4 1 ,2,3-Trichloropropane BRL ug/L 0.5 

103-65-1 n -Propylbenzene BRL ug/L 0.5 

95-49-8 2-Chlorotoluene BRL ug/L 0.5 

108-67-6 1 ,3,5-Trimethylbenzene BRL ug/L 0.5 

106-43-4 4-Chlorotoluene BRL ug/L 0.5 

9B-O6-6 tert-Butylbenzene BRL ug/L 0.5 

95-63-6 1 ,2,4-Trimethyl benzene BRL ug/L 0.5 

135-98-8 sec -Butyl benzene BRL Ug/L 0.5 

541-73-1 1 ,3-Dich lorobenzene BRL ug/L 0.5 

99-87-6 4-JsopropyJtoluene BRL ug/L 0.5 

10646-7 1 ,4-Dichloroben2ene BRL ug/L 0.5 

95-50-1 1 ,2-Dichlorobenzene BRL ug/L 0.5 

104-51-8 n -Butyl benzene BRL ug/L 0.5 

96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 0.5 

120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 0.5 

87-68-3 Hexachlorobutad i ene BRL ug/L 0,5 
91-20-3 Naphthalene BRL ug/L 0.5 

87-61-6 1,2,3-Trichlorobenzene BRL ug/L 0.5 

QC Surrogate Compounds Recovery QC Unfits 

Dibromofluoromethane 96% 66  118% 

1,2-Dichloroethane-d,, 98 % 80-120 % 

Toluene-dg 101 % 88-110 % 

4-B romofl uorobeazene 103"% 86-115 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-646, Third Edition, Update III (1996). Analyte list 
as specified In Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 CM.R. 40.0973) and recommended by NH DES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, it any,is below repotting limit tor analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size, 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organfcs by GC/MS 

Field ID: URS-1 Laboratory ID: 62724-06 
Project: RM Jones/542.1.1 QC Batch ID: VM5-2589-W 
Client- Lightship Engineering Sampled: 07-08-03 
Container: 40 ml VGA Vial Received: 07-09-03 
Preservation: HO /Coo! Analyzed: 07-11-03 
Matrix: Aqueous Dilution Factor: 20 

Page: 1of2 

 CAS Number > ' '•! ' Ahalyte Concentration rUrtfts >;• Reporting Limit 

75-71-8 Dichlorodrfluoromethane BRL ug/L 10 

74-87-3 Chloromethane BRL ug/L ; 10 
75-01-4 Vinyl Chloride BRL ug/L 10 

74-83-9 Bromomethane BRL ug/L 10 

75-00-3 Chloroethane BRL ug/L 10 

75-69-1 Trichlorofluoromethane BRL ug/L 10 

60-29-7 Diethy[ Ether BRL ug/L 40 

75-35-4 1 ,1-Dichloroethene 120 ug/L 10 

76-13-1 1 , 1 ,2-Trichlorotrifl uoroethane BRL ug/L 100 

67-64-1 Acetone BRL ug/L 200 

75-15-0 Carbon Disulfide BRL ug/L 100 

75-09-2 Methylene Chloride BRL ug/L 50 

156-60-5 trans- 1,2-Dichloroethene BRL ug/L 10 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL Ug/L : 10 

75-34-3 1,1-Dichloroethane 290 ug/L 10 

590-20-7 2,2-Dichloropropane BRL ug/L 10 

156-59-2 cis- 1 ,2-Dichloroethene BRL ug/L 10 

78-93-3 2-Butanone (MEK) BRL ug/L 100 

74-97-5 Bromochloro methane BRL ug/L 10 

109-99-9 Tetrahydrofuran (THF) BRL ug/L 100 

67-66-3 Chloroform BRL ug/L 10 

71-55-6 1 ,1 ,1-Trichloroethane 590 ug/L 10 

56-23-5 Carbon Tetrachloride BRL ug/L 10 

563-58-6 1 ,1-Dichloropropene BRL ug/L 10 

71-43-2 Benzene BRL ug/L 10 

107-06-2 1 ,2-Dichloroethane BRL ug/L 10 

79-01-6 Trichloroethene BRL ug/L 10 

78-87-5 1 ,2-Dichloropropane BRL ug/L 10 

74-95-3 Dibromomethane BRL ug/L 10 

75-27-4 Bromodlchlorom ethane BRL ug/L 10 

10061-01-5 as- 1 ,3-Dichloropropene BRL ug/L 10 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 100 

108-88-3 Toluene BRL ug/L 10 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 10 

79-00-5 1 ,1 ,2-Trichloroethane BRL ug/L 10 

127-18-4 Tetrachloroethene BRL ug/L 10 

142-28-9 1 ,3-Dichloropropane BRL ug/L 10 

591-78-6 2-Hexanone BRL ug/L 100 

124-48-1 Dibromochloromethane BRL ug/L 10 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 10 

108-90-7 Chlorobenzene BRL ug/L 10 

630-20-6 1 ,1 ,1 ,2-Tetrachloroethane BRL ug/L 10 
10CM1-4 Ethylbenzene BRL ug/L 10 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-1 Laboratory ID: 62724-06

Project: RM Jones/542.1.1 QC Batch ID: VM5-2589-W 
Client: Lightship Engineering Sampled: 07-08-03 
Container. 40mLVOAVial Received: 07-09-03 
Preservation: HCI/Cool Analyzed: 07-11-03 
Matrix: Aqueous Dilution Factor: 20


Page: 2 of 2

j CAS Number: - .:.',.. _Anai)rte ,. , 1 . Concentrtfipn •_ .  . j Units JH^orting Limit 

1 08-38-3/1 06-42-3 meta- Xytene and para- Xylene BRL ug/L 10


95-47-6 ort/io- Xylene BRL ug/L 10


10CM2-5 Styrene BRL ug/L 10

75-25-2 Bromoform BRL ug/L 10


98-82-8 Isopropylbenzene BRL ug/L 10


1 0B-86-1 Bromobenzene BRL ug/L 10

79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 10

96-18-4 1,2,3-Trichloropropane BRL ug/L 10

1 03-65-1 n -Propylbenzene BRL ug/L 10

95-49-8 2-Chlorotoluene BRL ug/L 10

108-67-8 1,3,5-Trimethylbenzene BRL ug/L 10

1 06-43-4 4-Chlorotol uene BRL ug/L 10

98-06-6 lert-Butylbenzene BRL ug/L i"6 
95-63-6 1,2,4-Trimethylbenzene BRL ug/L 10

135-98-8 sec -B utylbenzene BRL ug/L 10

541-73-1 1,3-Dichlorobenzene BRL ug/L 10

99-87-6 4-lsopropyltoluene BRL ug/L 10

1 06-46-7 1 ,4-Dichlorobenzene BRL ug/L 10

95-50-1 1,2-Dichlorobenzene BRL ug/L 10

104-51-8 n-Butylbenzene BRL ug/L 10

96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 10

1 20-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 10

87-68-3 Hexachlorobutadiene BRL ug/L 10

91-20-3 Naphthalene BRL ug/L 10

87-61 -6 1 ,2,3-Trichlorobenzene BRL ug/L 10


: QC Surrogate Compounds Recovery • QC Limits 
Dibromofl uoromethane 96 % 86-118 % 
1 ,2-Dichloroethajie-dj 95 % 80-120 % 

Toluene-ds 104 % 88-110 % 

4-Bromofl uorobenzene 107 % 86-115 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). Analyte list 
as specified in Tables 6 and 7 of the meihod, and additional analytes as specified by MA DEP Method 1

Standards (310 C.M.R. 40.0973) and recommended by NH DES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BR1 Indicates concentration, if any, is below reporting limit tor analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATEFt 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GOMS 

Field ID: MW-4 Laboratory ID: 62724-07 
Project: RM|ones/542.1.1 QC Batch ID: VM5-2589- W 
Client: Lightship Engineering Sampled: 07-08-03 
Container 40 ml VGA Vial Received: 07-09-03 
Preservation: HCI/Cool Analyzed: 07-11-03 
Matrix: Aqueous Dilution Factor 5,000 

Page: 1 of 2 

CAS Number '.'I " "Anilyte " r 'Concentration' ~T bhtts {Reporting Limit 

75-71-8 Dichlorodifluoromethane BRL ug/L 2,500 

74-87-3 Chloromethane BRL ug/L 2,500 
75-QUt Vinyl Chloride BRL ug/L 2,500 

74-83-9 Bromomethane BRL ug/L 2,500 

75-00-3 Chloroethane BRL ug/L 2,500 

75-69-4 Trichlorofluoromethane BRL ug/L 2,500 

60-29-7 Diethyl Ether BRL ug/L 10,000 

75-35-4 1 ,1 -Dichloroethene BRL ug/L 2,500 

76-13-1 1 ,1 ,2-Trlchlorotrifluoroethane BRL ug/L 25,000 

67-64-1 Acetone BRL ug/L " 50,000 

75-15-0 Carbon Disulfide BRL ug/L 25,000 

75-09-2 Methyiene Chloride BRL ug/L 1 3,000 

156-60-5 trans- 1 ,2-Dichloroethene BRL ug/L 2,500 
1634-04-4 Methyl tcrt- butyl Ether (MTBE) BRL ug/L 2,500 

75-34-3 1,1-Dichloroethane BRL ug/L 2,500 

590-20-7 2,2-Dichloropropane BRL ug/L 2,500 

156-59-2 c/s- 1,2-Dichloroethene BRL ug/L 2,500 

78-93-3 2-Butanone (MEK) BRL ug/L 25,000 

74-97-5 Bromochloromethane BRL ug/L 2,500 

1 09-99-9 Tetrahydrofuran (THF) BRL ug/L 25,000 

67-66-3 Chloroform BRL ug/L 2,500 

71-55-6 1,1,1-Trichloroethane 38,000 ug/L 2,500 

56-23-5 Carbon Tetrachloride BRL ug/L 2,500 

563-58-6 1 ,1-DichIoropropene BRL ug/L 2,500 
71-43-2 Benzene BRL ug/L 2,500 

1 07-06-2 1 ,2-Dichloroethane BRL ug/L 2,500 

79-01-6 Trichloroethene 14,000 ug/L 2,500 

78-87-5 1 ,2-Dichloropropane BRL ug/L 2,500 
74-95-3 Dibromomethane BRL ug/L 2,500 
75-27-4 B romodichloromethane BRL ug/L 2,500 

10061-01-5 c/s- 1,3-Dichloropropene BRL ug/L 2,500 

108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 25,000 

108-88-3 Toluene 75,000 ug/L 2,500 

10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 2,500 

79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 2,500 

127-18-4 Tetrachloroethene 7,200 ug/L 2r500 

142-28-9 1 ,3-Dichloropropane BRL ug/L 2,500 

591-78-6 2-Hexanone BRL . "jsfl-.. .. 25,000 

124-48-1 Dibromochloromethane BRL ug/L 2,500 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 2,500 

108-90-7 Chlorobenzene BRL ugfl- 2,500 

630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 2,500 
100-41-4 Ethylbenzene BRL ug/L 2,500 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: MVV-4 Laboratory ID: 62724-07 

Project: RM Jones/542.1.1 QC Batch ID: VM5-2589-W 

Client: Lightship Engineering Sampled: 07-08-03 

Container 40 ml VOA Vial Received: 07-09-03 

Preservation: HC1 / Cool Analyzed: 07-11-03 

Matrix: Aqueous Dilution Factor: 5,000 

Page: 2 of 2 

! iCASNuinber- :- v Analyte '. Concentration ~'l • \ ~i Units l Reporting Umh 

1 06-38-3/1 06-42-3 meta- Xylene and para- Xylene 5,600 ug/L 2,500 

9M7-6 ort/w- Xylene BRL ug/L 2,500 

100-42-5 Styrene BRL ug/L 2,500 
75-25-2 Brotnoform BRL ug/L 2,500 

98-82-8 Isopropylbenzene BRL ug/L 2,500 

108-86-1 Bromobenzene BRL ug/L 2,500 

79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 2,500 

96-18-4 1,2,3-Trichloropropane BRL ug/L 2,500 

103-65-1 n-Propyl benzene BRL ug/L 2,500 

95-49-8 2-Chlorotoluene BRL ug/L 2,500 

108-67-8 1,3,5-Trimethylbenzene BRL ug/L 2,500 

10M3-4 4-Chlorotoluene BRL ug/L 2,500 

98-06-6 tert-Butylbenzene BRL ug/L 2,500 

95-63-6 1,2,4-Trimethylberuene BRL ug/L 2,500 

135-98-8 iec-Butylbenzene BRL ug/L 2,500 

541-73-1 1 ,3-Dichlorobenzene BRL ug/L 2,500 

99-87-6 4-lsopropyltoluene BRL ug/L . 2,500 
106-46-7 1,4-Dichlorobenzene BRL ug/L 2,500 

95-50-1 1 ,2-Dichlorobenzene BRL ug/L 2,500 

104-51-8 n-Butylbenzene BRL ug/L 2,500 

96-12-8 1,2-Dibromo-3-chloropropane BRL ug/L 2,500 

120-82-1 1,2/4-Trichlorobenzene BRL ug/L 2,500 

87-68-3 Hexachlorobutadiene BRL ug/L 2,500 

91-20-3 Naphthalene BRL ug/L 2,500 

87-61-6 1 ,2,3-Trichlorobenzene BRL Ug/L 2,500 

-QC Surrogate Compounds ; • Recovery" QC Limits '-

Dibromofluoromethane 93 % 86-118% 
1 ,2-Dichloroethane-d4 94 % 80-120 % 

Toluene-dj 99 % 88-110% 

4-Bromofluorobenzene 105 % 86-115% 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). Analyte list 
as specified In Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 C.M.R. 40.0973) and recommended by NH DES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyle. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution and sample size. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Project Narrative 

Project: RM Jones/542.1.1 Lab ID: 62724 
Client: Lightship Engineering Received: 07-09-03 19:20 

A. Documentation and Client Communication 

The following documentation discrepancies, and client changes or amendments were noted for this project: 

1 . No discrepancies, changes, or amendments were noted. 

_ . B. Method Non-Conformances 

The following method non-conformances were noted for this project: 

1 . No method non-conformances were noted. 

Groundwater Analytical. Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 





GRQUNDWATER 
ANALYTICAL 

Quality Assurance/Quality Control 

A. Program Overview 

Croundwater Analytical conducts an active Quality Assurance program to ensure the production of high 
quality, valrd data. This program closely follows the guidance provided by Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test 
Methods for Evaluating Solid Waste, US EPA, SW-846, Update III (1996). 

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each 
analytical method. SOPs are derived from US EPA methodologies and other established references. 
Standards are prepared from commercially obtained reference materials of certified purity, and documented 
fortraceability. 

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample, 
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch. 
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked 
with internal standards and surrogate compounds. All instrument sequences begin with an initial calibration 
verification standard and a blank; and excepting CC/MS sequences, all sequences close with a continuing 
calibration standard. CC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12 
hour operating period, whichever is more frequent. 

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control 
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation 
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is 
verified by standard recoveries within plus or minus ten percent of the curve. 

B. Definitions 

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of 
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the 
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours. 

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control 
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the 
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or 
expected value. Perent Recoveries for the Laboratory Control Samples are calculated to assess accuracy. 

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks 
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate 
steps of an analytical method. Sample data reported is not corrected for blank contamination. 

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each 
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of 
interest in chemical behavior, but which are not normally found in environmental samples. Percent 
Recoveries are calculated for each Surrogate Compound. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B 
QC Batch ID: VM5-2589-WB 

Matrix: Aqueous 
Page: 1of2 

75-71-8 Dichl orodifl uoromethane BRL ug/L 0.5 
74-87-3 Giloromethane BRL ug/L 0.5 
75-01-4 Vinyl Chloride BRL ug/L 0.5 

, 74-83-9 Bromomethane BRL ug/L 0.5 
75-Qf>3 Chloroethane BR. 
75-69-4 Tfichtofofluoromethane 
60-29-7 Diethyl Ether 
75-35-4 1,1-Dichloroethene 
76-13-1 1 ,1 ,2-Trichlorotrifluoroethane 
67-64-1 Acetone 
75-1 5-0 Carbon Disulfide 
75-O9-2 _ Methylene Chloride  ______ 

_J 56-60-5 _ trans- 1,2-Pichloroethene 
1634-O4T '~ MetTiyTtert- butyl Ether (MTBE) __ ___ BR 
75-34-3 1,1-Oichloroethane __ 
.530-20-7 __ 2,2-Dichloropropane 
156-59-2 cis- 1 ,2-Dichloroethene 
78-93-3 2-Butanone (MEK) 
74-97-5 Brorochloromethane 
_109^9-9_ Tetrahydrcrfuran (THF) 
67-66-3 CMomfom 
71-5J-6 _ y,1-Trichloroethane 

5 6 3 - S Caibon TetrachJoride 
563-S8-6 Vt-Dichloropropene_ 
71-43-2 Benzene 
107-06-2 1,2-Dichloroethane 
79-01-6 Trichloroethene 
76-87-5 1,2-Dichloropropane _ ____ 
74-95-3 Dibromomethane 
75-27-4 Bromodichlorometriane _ 
10061-01-5 as- 1 ,3-Didiloropropene ________ BRL ____ ug/L ___ 0.5 _ 
108-10-1 4-Methyl-2Pentanone (MIBK) 
106-88-3 Toluene _____ _ 
10061-02-6 _ trans- 1,3-Pichloropropene ____ BRL ___ __ ug/L ___ 0.5 _ 
79-00-5 ^U-Trichloroethane 
127-16-4 Tetrachloroelhene 
142-2S-9 1,3-Dichloropropane 
591-78-6 2-Hexanone 
124-4B-1 Dibrornochlorornethane 
106-93-4 1,2-Dibrpmoethane (EDB) 
108-90-7 Chlorobenzene 
630j20-6 1^1 ^^-Tetrachloroethar^ 
100-4l-4 Ethylbenzene 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNOWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B 
QC Batch ID: VM5-2589-WB 

Matrix: Aqueous 
Page: 2 of 2 

| - CAS=Number .{' 4- Jl  Analyte •:• ;.*' * --;•  ^Concentration ~ •••   ;! >: Umts^=H Reporting limit 
1 08-38-3/106-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 
95-47-6 ortho Xylene BRL ug/l 0.5 
100-42-5 Styrene BRL ug/L 0.5 
75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 Isopropylbenzene BRL ug/L 0.5 
108-86-1 Bromobenzene BRL ug/L 0.5 
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 0.5 
96-18-4 1,2,3-Trichloropropane BRL ug/L 0.5 
103-65-1 n-Propylberuene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 0.5 
106-13-4 4-Chlorotoluene BRL ug/L 0.5 
98-06-6 rert- Butylbenzene BRL ug/L 0.5 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 0.5 
135-98-8 sec -Butylbenzene BRL ug/L 0.5 
541-73-1 1,3-Dichlorobenzene BRL ug/L 0.5 
99-87-6 4-lsopropy!toluene BRL ug/L 0.5 
1 06-46-7 1 ,4-Dichlorobenzene BRL ug/L 0.5 
95-50-1 1,2-Dichlorobenzene BRL ug/L 0.5 
104-51-8 n -Butylbenzene BRL ug/L 0.5 
96-12-8 1,2-Dibromo-3-chloropnopane BRL ug/L 0.5 
120-82-1 1,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 
87-61-6 1,2,3-Trichlorobenzene BRL ug/L 0.5 

1 : QC Surrogate Compounds 1 Recovery ~ ! QC Lhn'rts 
D i bromofl uoromethane 96% 86-118 % 
1 ,2-Dichloroethane-d4 96% 80-120% 
Toluene-ds 100 % 88-110% 
4-Bromofluorobenzene 103 % 86-115 % 

Method Reference; Test Methods for Evaluating Solid W aste, US EPA, SW-846, Third Edition, Update III (1996). Analyte list 
as specified in Tables 6 and 7 of the method, and additional analytes as specified by MA DEP Method 1 
Standards (310 C.M.R. 40.0973} and recommended by NH DES for initial waste site investigations, effective 
12/1/97. Analysis performed utilizing 25mL sample purge volume. 

Report Notations: BRL Indicates concentration, If any, is below reporting limit for analyte. Reporting limit is the lowest 
concentration that can be reliably quantified under routine laboratory operating conditions. 
Reporting limits are adjusted for sample dilution, percent moisture and sample size. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Certifications and Approvals 

Croundwater Analytical maintains environmental laboratory certification in a variety of states. 
Copies of our current certificates may be obtained from our website: 

httpjywww.groundwaterartalytical.com/^uallfications.htm 

i CdNNECTICUT, Depar̂ ^ r . - 

Categories: Potable Water, Wastewater, Solid Waste and Soil 
httpyAvww.dph.state.ct.us/BRS/Environmental_Lab/OutStateLabList.htm 

, FLORIDA, Department of Health, Bureau of Laboratories, E87643 . : 

Categories: SDWA, CWA, RCRA/CERCLA 
http://www.floridadep.org/labs/qa/dohforrns.htrn 

i MAINE, Department of Human Services, MA103 

Categories: Drinking Water and Wastewater 
http /̂www t̂ate.me.us/dhs/eng/water/Compliance.htm 

MASSACHUSETTS, Department of Environmental Protection, M-MA-103 

Categories: Potable Water and Non-Potable Water 
httpyywww.state.ma.us/dep/bspt/wes/files/certlabs.pdf 

NEW HAMPSHIRE, Department of Environmental Services, 202703 

Categories: Drinking Water and Wastewater 
http://www.des.state.nh.us/asp/NHELAP/labsview.asp 

NEW YORK, Department of Health, 11754 

Categories: Potable Water, Non-Potable Water and Solid Waste 
http-7/www. wadsworth.org/labcert/elap/comm. html 

PENNSYLVANIA, Department of Environmental Protection, 68-665 

Environmental Laboratory Registration (Non-drinking water and Non-wastewater) 
http://www.dep.state.pa. us/Labs/Registered/ 

RHODE ISLAND, Department of Health, 54 

Categories: Surface Water, Air, Wastewater, Potable Water, Sewage 
http://www.healthri.org/labi/labsCT_MA.htrn 

U.S. Department of Agriculture, Soil Permit, S-53921 

Foreign soil import permit 

VERMONT, Department of Environmental Conservation, Water Supply Division 

Category: Drinking Water 
http://www.vermontdrinkingwater.org/wsops/)abtable.PDF 

• 
Croundwater Analytical, Inc., P.O. Box 1200, 226 Main Street, Buzzards Bay, MA 02532 



Groundwater Analytical, Inc. 
P.O. Box 1200 GRQUNDWATER 

ANALYTICAL 
228 Main Street 
Buzzards Bay, MA 02532 

Telephone (508) 759-4441 
FAX (508) 759-4475 October 2 7, 2003 www.groundwateranalytical.com 

Mr. Joe O'Brien 
Lightship Engineering 
36 Cordage Park Circle 
Plymouth, MA 02360 

LABORATORY REPORT 

Project: RM Jones/542.1 
Lab ID: 66018 
Received: 10-20-03 

Dear Joe: 

Enclosed are the analytical results for the above referenced project. The project was processed for 
Priority turnaround. 

This letter authorizes the release of the analytical results, and should be considered a part ot this 
report. This report contains a sample receipt report detailing the samples received, a project 
narrative indicating project changes and non-contormances, a quality control report, and a 

statement ot our state certifications. 

The analytical results contained in this report meet all applicable NELAC standards, except as may 
be specifically noted, or described in the project narrative. This report may only be used or 
reproduced in its entirety. 

I attest under the pains and penalties ot perjury that, based upon my inquiry ot those individuals 
immediately responsible for obtaining the information, the material contained in this report is, to 
the best ot my knowledge and belief, accurate and complete. 

Should you have any questions concerning this report, please do not hesitate to contact me. 

Sincerely, 

Jonathan R. Sanford 
President 

JRS/kal 
Enclosures 



GROUNDWATER 
ANALYTICAL 

Sample Receipt Report 

Project: RM Jones/542.1 Delivery: CWA Courier Temperature: 5.3'C 

Client: Lightship Engineering Airbill: n/a Chain of Custody: Present 

Lab ID: 66018 Lab Receipt: 10-20-03 Custody Seal(s): n/a 

Lab ID Field ID Matrix Sampled Method Notes 

66018-1 UR5-2 Aqueous 10/20/03 11:52 EPA 8260B Volatile Organics with Oxygenates 

Con ID 
C379686 r

Container 

 40 ml VOA Vial 

Vendor 
Industrial 

QCLot 
BX9762 

Preserv 

HCI 
QCLot 
R-3761B 

Prep 
10-10-03 

Ship 
10-15-03 i 

C379685 40 mL VOA Vial Industrial BX9762 NCI R-3761B 10-10-03 10-15-03 

C379684 40 mL VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 10-15-03 

Lab ID Field ID Matrix Sampled Method Notes 

66018-2 URS-3 Aqueous 10/20/03 11:59 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Pre«erv QCLot Prep Ship 

C379682 40 mL VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 10-15-03 

C379683 40 ml VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 10-15-03 

C3 79681 •40 mL VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 10-1 5-03 

Lab ID Field ID Matrix Sampled Method Notes 

66018-3 GZA-4 Aqueous 10/20/03 12:57 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QClot Preserv QCLot Prep Ship 1 

C379716 40 mL VOA Vial Industrial BX9762 HCI R-3761B io-ir>o3 , 10-15-03 

C37971 1 40 mL VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 10-15-03 

C379710 40 ml VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 10-15-03 i 

Lab ID Field ID Matrix Sampled Method Notes 1 

66018-4 WE-3 Aqueous 10/20/03 12:51 EPA 8260B Volatile Organics with Oxygenates 1 

Con ID Container Vendor QCLot Preserv QCLol Prep I Ship 

C379723 i 40 ml VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 10-15-03 

C379722 
C379717 

40 mL VOA Vial 
L^40 mL VOA Viai 

Industrial 
Industrial 

BX9762 
BX9762 

HCI 

HCI 
R-3761B 
R-3761B 

10-10-03 
10-10-03 

10-15-03 
10-15-03 

Ij 

Lab ID Field ID Matrix Sampled Method Notes 

66018-5 MW-5 Aqueous 10/20/03 13:53 EPA B260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C379715 40 mL VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 10-15-03 

C379712 40 mL VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 10-15-03 I 

C3 79709 40 mL VOA Vial Industrial 8X9762 HCI R-3761B 10-10-03 10-15-03 i 

Lab ID Field ID Matrix Sampled Method Notes 

66018-6 URS-1 Aqueous 10/20/03 H:10 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C379707 40 mL VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 _, 10-15-03 

C379706 40 mL VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 10-15-03 

C379705 40 mL VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 J 10-15-03 

Lab ID Field ID Matrix Sampled Method Notes 

66018-7 MW-4 Aqueous 10/20/03 14:40 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QClot Preserv QCLol Prep Ship 

C379713 40 mL VOA Vial Industrial BX9762 HCI R-3761B 10-10-03 10-15-03 

C379714 

C379708 
40 mL VOA Vial 
40 mL VOA Vial 

Industrial 
Industrial j

BX9762 

 8X9762 

HCI 

HCI 

R-3761B
R-3761B

 j
 j

 10-10X13 
 10-10-03 

10-15-03 

10-15-03 I 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Data Certification 
Project: RM Jones/542.1 Lab ID: 66018 
Client: Lightship Engineering Received: 10-20-03 18:10 

MA DEP Compendium of Analytical Methods 

Project Location: n/a MA DEP RTN: n/a 

This Form provides certifications for the following data sel: 

EPA8260B: 66018-Q1,-02,-03,-04,-05,-06,-07 

Sample Matrices: Croundwater (X) Soil/Sediment ( ) Drinking Water ( ) Other ( ) 

MCP SW-846 8260B (X) 8151A ( ) 8330 ( ) 6010B ( ) 7470A/1A ( ) 
Methods Used 8270C ( ) 8081A ( ) VPH ( ) 6020 ( ) 9012A2 ( ) 

As specified in MA DEP 8082 ( ) 8021 B ( ) EPH ( ) 7000 S3 ( ) Other ( ) 
Compendium of Analytical 1 . List Release Tracking Number (RTN), If known. 
Methods. 2. SW-646 Method 901 2A (Equivalent to 901 -4) or MA DEP Physiologically Available Cyanide (PAO Method 

<ch«ok all thai apply) 3. S - SW-046 Methods 7000 Series. List individual method and analyte. 

An affirmative response to questions A, B, C and D is required for "Presumptive Certainty" status. 
i 

! A. Were all samples received by the laboratory in a condition consistent with 
that described on the Chain-of-Custody documentation for the data set? Yes 

B. Were all QA/QC procedures required for the specified analytical method(s) 
included in this report followed, including the requirement to note and 
discuss in a narrative QC data that did not meet appropriate performance 
standards or guidelines? Yes 

C. Does the analytical data included in this report meet all the requirements 
for "Presumptive Certainly," as described in Section 2.0 of the MA DEP 
document CAM VII A, Quality Assurance and Quality Control Cuidelines 

i 
for the Acquisition and Reporting of Analytical Data ? Yes 

D. VPH and EPH methods onlv: Was the VPH or EPH method run without 
significant modifications, as specified in Section 1 1.3? n/a 

| A response to questions E and F below is required for "Presumptive Certainty" status. 

E. Were all QC performance standards and recommendations for the 
specified methods achieved? Yes 

F. Were results for all analyte-list compounds/elements for the specified 
method(s) reported? Yes 

All No answers are addressed in the attached Project Narrative. 

1, the undersigned, attest under the pains and penalties of perjury that, based upon my personal 
inquiry of those responsible for obtaining the Information, the material contained In this 
analytical report Is, to the best of my knowledge and belief, accurate and complete. 

Signature: V/ /{fa ̂ M^n/lMĵ i Position: President 

Printed Name: ^~^ lonathattR^dTtbrd Date: 10-27-03 i 

Groundwater Analytical. Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-2 Matrix: Aqueous 
Project: RM Jones/542.1 Container: 40 ml VGA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-01 QC Batch ID: VM5-2672-W 
Sampled: 10-20-03 11:52 Instrument ID: MS-5 HP 6890 
Received: 10-20-03 18:10 Sample Volume: 25 ml 
Analyzed: 10-24-03 00:23 Dilution Factor: 200 
Analyst: CMM Page: 1 of 2 

CAS Number Analyte Concentration Notes Units RqKHtlni Umh 

75-71-8 Dichlorodifluoromethane BRL ug/L 100 

74-87-3 Chloromethane BRL ug/L 100 

75-01-4 Vinyl Chloride BRL ug/L 100 

74-83-9 Bromomethane BRL ug/L 100 

75-00-3 Chloroethane BRL ug/L 100 
75-69-4 Trichlorofluoromethane BRL ug/L 100 
60-29-7 Diethyl Ether BRL ug/L 400 
75-35-4 1 , 1-Dich loroethene BRL ug/L 100 
76-13-1 1 , 1 ,2-Trichlorotrif luoroethane BRL ug/L 1,000 
67-64-1 Acetone BRL ug/L 2,000 
75-15-0 Carbon Disulfide BRL ug/L 1,000 
75-09-2 Methylene Chloride BRL ug/L 500 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 100 
1634-04-4 Methyl (ert- butyl Ether (MTBE) BRL ug/L 100 
75-34-3 1 ,1-Dichloroethane BRL ug/L 100 

i 594-20-7 2,2-Dichloropropane BRL ug/L 100 1 
156-59-2 c/'s- 1,2-Dichloroethene BRL ug/L 100 
78-93-3 2-Butanone (MEK) BRL ug/L 1,000 
74-97-5 Bromochloromethane BRL ug/L 100 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 1,000 
67-66-3 Chloroform BRL ug/L 100 
71-55-6 1,1,1-Trichloroethane 3,700 ug/L 100 
56-23-5 Carbon Tetrachloride BRL ug/L 100 
563-58-6 1,1-Dichloropropene BRL ug/L 100 
71-43-2 Benzene BRL ug/L 100 
107-06-2 1,2-Dichloroethane BRL ug/L 100 
79-01-6 Trichloroethene 1,500 ug/L 100 
78-87-5 1 ,2-Dichloropropane BRL ug/L 100 1 
74-95-3 Dibromomethane BRL ug/L 100 H 

75-27-4 Bromodichloromethane BRL ug/L 100 
123-91-1 1,4-Dioxane BRL ug/L 100,000 
10061-01-5 c/'s- 1,3-Dichloropropene BRL ug/L 100 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 1,000 
108-88-3 Toluene BRL ug/L 100 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 100 ! 
79-00-5 1 , 1 ,2-Trich loroethane BRL ug/L 100 ^j 
127-18-4 Tetrachloroethene 350 ug/L 100 I 
142-28-9 1,3-Dichloropropane BRL ug/L 100 
591-78-6 2-Hexanone BRL ug/L 1,000 
124-48-1 Di bromoch loromethane BRL ug/L 100 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 100 
108-90-7 Chlorobenzene BRL ug/L 100 
630-20-6 1,1,1, 2-Tetrachloroethane BRL ug/L 100 1 
100-41-4 Ethylbenzene BRL ug/L 100 

108-38-3/106^12-3 meta- Xylene and para- Xylene BRL ug/L 100 
95-47-6 ortho- Xylene BRL ug/L 100 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-2 Matrix: Aqueous 
Project: RM Jones/542.1 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-01 QC Batch ID: VM5-2672-W 
Sampled: 10-20-03 11:52 Instrument ID: MS-5 HP 6890 
Received: 10-20-03 18:10 Sample Volume: 25 mL 

Analyzed: 10-24-03 00:23 Dilution Factor 200 
Analyst: CMM Page: 2 of 2 

CAS Number Analyte Concentration Notes Units Reporting Un* 

100-42-5 Styrene BRL ug/L 100 
75-25-2 Bromoform BRL ug/L 100 
98-82-8 Isopropyl benzene BRL ug/L 100 
108-86-1 Bromobenzene BRL ug/L 100 
79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 100 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 100 
103-65-1 n -Propylbenzene BRL ug/L 100 
95-49-8 2-Chlorotoluene BRL ug/L 100 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 100 
106-43-4 4-Chlorotoluene BRL ug/L j 100 
98-06-6 tert-Butylbenzene BRL ug/L 100 
95-63-6 1,2,4-Trimethyl benzene BRL ug/L 100 , 
135-98-8 sec-Butylbenzene BRL ug/L 100 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 100 
99-87-6 4-lsopropyltol uene BRL ug/L 100 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 100 

 95-50-1 1 ,2-Dichlorobenzene BRL ug/L 100 
104-51-8 n -Butyl benzene BRL ug/L 100 
96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 100 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 100 
87-68-3 Hexachlorobutadiene BRL ug/L 100 ' 
91-20-3 Naphthalene BRL ug/L 100 _j 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 100 
75-65-0 tert -Butyl Alcohol CTBA) BRL ug/L 4,000 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 100 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 100 
994-05-8 tert -Amy1 Methyl Ether (TAME) BRL ug/L 100 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromethane 10 8.9 89 % 70 - 1 30 % 
1,2-Dichloroethane-d4 10 8.6 86 % 70-130 % 
Toluene-de 10 9.8 98 % 70 - 1 30 % 
4-BromofIuorobenzene 10 11 106 % 70 - 1 30 % 

Method Reference: Test Methods (or Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-3 Matrix: Aqueous 
Project: RM Jones/542.1 Container: 40 ml VGA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 6601842 QC Batch ID: VM5-2672-W 
Sampled: 10-20-03 11:59 Instrument ID: MS-5 HP 6890 
Received: 10-20-03 18:10 Sample Volume: 25 ml 
Analyzed: 10-24-03 01:02 Dilution Factor 1 
Analyst: CMM Page: 1o(2 

CAS Number Analyte Concentration Notes Units Reporting Un* 

75-71-8 Dich lorod ifl uoromethane BRL ug/L 0.5 
74-67-3 Chloromethane BRL ug/L 0.5 
75-01-4 Vinyl Chloride BRL ug/L 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane BRL ug/L 0.5 
75-69-4 Trichlorof1 uoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1,1-Dichloroethene BRL ug/L 0.5 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane 14 ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 Methylene Chloride BRL ug/L 2.5 
156-60-5 trans- 1 ,2-Dichloroethene BRL ug/L 0.5 
1 634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 1,1-Dichloroethane BRL ug/L 0.5 
594-20-7 2,2-Dichloropropane BRL ug/L 0.5 
156-59-2 c/5- 1,2-Dichloroethene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 B romoch loromethane BRL ug/L 0.5  ] 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1-Trichloroethane 15 ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1 , 1 -Dichloropropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene 8 ug/L 0.5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 | 1,4-Dioxane BRL ug/L 500 
10061-01-5 c/5- 1 ,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL ug/L 0.5 
10061-02-6 trarrs- 1 ,3-Dichloropropene BRL ug/L 0.5 
79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene 5 ug/L 0.5 
142-28-9 1,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124-48-1 Dibromochloromethane BRL ug/L 0.5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 0.5 
100-41-4 Ethyl benzene BRL ug/L 0.5 

108-38-3/106-12-3 me(a- Xylene and para- Xylene BRL ug/L 0.5 
95-47-6 ortho Xylene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-3 Matrix: Aqueous 
Project: RM Jones/542.1 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-02 QC Batch ID: VM5-2672-W 
Sampled: 10-20-03 11:59 Instrument ID: MS-5 HP 6890 
Received: 10-20-03 18:10 Sample Volume: 25 ml 
Analyzed: 10-24X13 01:02 Dilution Factor: 1 
Analyst: CMM Page: 2 Of 2 

CAS Number Analyte Concentration Notes Units Reporting limit 

100-42-5 Styrene BRL ug/L 0.5 , 
75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 Isopropylbenzene BRL ug/L 0.5 
108-86-1 Bromobenzene BRL ug/L 0.5 ] 
79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 0.5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 0.5 
103-65-1 n-Propylbenzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 0.5 
106-43-4 4-Chlorotoluene BRL ug/L 0.5 
98-06-6 fert- Butyl benzene BRL ug/L 0.5 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 0.5 
135-98-8 sec -Butyl benzene BRL ug/L 0.5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 0.5 
99-87-6 4-lsopropyltoluene BRL ug/L 0.5 
106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5 ; 
95-50-1 1,2-Dichlorobenzerte BRL ug/L 0.5 
104-51-8 n-Butylbenzene BRL ug/L 0.5 
96-12-fl 1 ,2-Dibromo-3-chloropropane BRL ug/L 0.5 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexach lorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 0.5 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 20 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 | 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 0.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromethane 10 9 90 % 70- 130% 
1,2-Dichloroethane-d4 10 9.5 95 % 70- 130% 

Toluene-dB 10 9.9 99 % 70- 130% 

4-Bromofluorobenzene 10 11 109 % 70-130  % j 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: CZA-4 Matrix: Aqueous 
Project: RM Jones/542.1 Container: 40 ml VGA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-03 QC Batch ID: VM5-2672-W 
Sampled: 10-20-03 12:57 Instrument ID: MS-5 HP 6890 
Received: 10-20-03 18:10 Sample Volume: 25 mi 
Analyzed: 10-24-03 03:36 Dilution Factor: 10 
Analyst: CMM Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Reporting UmU 

75-71-8 Dichlorodifluoromethane BRL ug/L 5 
74-67-3 Chloromethane BRL ug/L 5 
75-01-4 Vinyl Chloride 56 ug/L 5 
74-83-9 Bromomethane BRL ug/L 5 
75-00-3 Chloroethane 120 ug/L 5 
75-69-4 Trichlorofluoromethane BRL ug/L 5 
60-29-7 Diethyl Ether BRL ug/L 20 
75-35-4 1,1-Dichloroethene 12 ug/L 5 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane 56 ug/L 50 
67-64-1 Acetone BRL ug/L 100 
75-15-0 Carbon Disulfide BRL ug/L 50 
75-09-2 Methylene Chloride BRL ug/L 25 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 5 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L ,_ 5 
75-34-3 1,1-Dichloroethane 420 ug/L 5 
594-20-7 2,2-Dichloropropane BRL ug/L 5 
1 56-59-2 c/s- 1,2-Dichloroethene 160 ug/L 5 
78-93-3 2-Butanone (MEK) BRL ug/L 50 
74-97-5 Bromochloromethane BRL ug/L 5 
1 09-99-9 Tetrahydrofuran (THF) , BRL ug/L 50 
67-66-3 Chloroform BRL ug/L 5 
71-55-6 1 , 1 , 1 -Trichloroethane 82 ug/L 5 
56-23-5 Carbon Tetrachloride BRL ug/L 5 
563-58-6 1,1-Dichloropropene BRL ug/L 5 
71-43-2 Benzene BRL ug/L 5 
107-06-2 1,2-Dichloroethane BRL ug/L 5 
79-01-6 Trichloroethene 33 ug/L 5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 5 
74-95-3 Dibromomethane BRL ug/L 5 
75-27-4 Bromodichloromethane BRL ug/L 5 
123-91-1 1 ,4-Dioxane BRL ug/L 5,000 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 5 
108-10-1 ' 4-Methyl-2-Pentanone (MIBK) BRL ug/L 50 
1 08-88-3 Toluene 21 ug/L 5 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 5 
79-00-5 1,1,2-Trichloroethane BRL ug/L 5 
127-18-4 Tetrachloroethene ' 6 J ug/L 5 
142-28-9 1,3-Dichloropropane BRL ug/L 5 , 
591-78-6 2-Hexanone BRL ug/L 50 
124-48-1 Dibromochloromethane BRL ug/L 5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 5 
108-90-7 Chlorobenzene BRL ug/L 5 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 5 
100-41-4 Ethylbenzene BRL ug/L 5 

108-38-3/106-42-3 meta- Xylene and para- Xylene BRL ug/L 5 
95-47-6 ort/io- Xylene BRL ug/L 5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field 10: GZA-4 Matrix: Aqueous 

Project: RM (ones/542. T Container 40 ml VOA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-03 QC Batch ID: VM5-2672-W 
Sampled: 10-20-03 1257 Instrument ID: MS-5 HP 6890 

Received: 10-20-03 18:10 Sample Volume: 25 ml 

Analyzed: 10-24-03 03:36 Dilution Factor: 10 

Analyst: CMM Page. 2 of 1 

CAS Number Analyte Concentration Notes Units Reporting Umlt 

100-42-5 Styrene BRL ug/L 5 

75-25-2 Bromoform BRL ug/L 5 
98-82-8 Isopropylbenzene BRL ug/L 5 

108-86-1 Bromobenzene BRL ug/L 5 

79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 5 

96-18^t 1 ,2,3-Trichloropropane BRL ug/L 5 

103-65-1 n-Propylbenzene BRL ug/L 5 
95-49-8 2-Chlorotoluene BRL ug/L 5 

108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 5 

106-43-4 4-Chlorotoluene BRL ug/L 5 

98-06-6 1 tert- Butylbenzene I" BRL ug/L 5 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 5 
135-98-8 sec -Butylbenzene BRL ug/L 5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 5 
99-87-6 4-lsopropyltoluene BRL ug/L 5 

106-46-7 I 1 ,4-Dichlorobenzene BRL ug/L 5 
95-50-1 1 ,2-Dichlorobenzene 8 ug/L 5 
104-51-8 n -Butyl benzene BRL ug/L 5 

96-12-8 1 ,2-Dibromo-3-chIoropropane BRL ug/L * 1 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 5 
87-68-3 Hexachlorobutadiene BRL ug/L 5 
91-20-3 Naphthalene BRL ug/L 5 
87-61-6 1,2,3-Trichlorobenzene BRL ug/L 5 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 200 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 5 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 5 

QC Surrogate Compound Spiked Measured! Recovery QC Limits 
Dibromofluorometnane 10 9.2 92 % 70- 130% 
1,2-Dichloroethane-d4 10 8.9 89 % 70 - 1 30 % 
Toluene-dB 10 9.9 99 % 70- 130% 
4-Bromofluorobenzene 10 11 112 % 70-130 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: WE-3 Matrix: Aqueous 
Project: RM tones/542.1 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-04 QC Batch ID: VMS-2672-W 
Sampled: 10-20-03 12:51 Instrument ID: MS-S HP 6890 
Received: 10-20-03 18:10 Sample Volume: 25 ml 
Analysed: 10-24-03 04:15 Dilution Factor: 10 
Analyst: CMM Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Reporting Umh 

75-71-8 Dichlorodifluoromethane BRL ug/L 5 
74-87-3 Chloromethane BRL og/L 5 
75-01-4 Vinyl Chloride BRL ug/L 5 
74-33-9 Bromomethane BRL ug/L 5 
75-00-3 Chloroethane BRL ug/L 5 
75-69-4 Trich lorof1 uoromethane BRL ug/L 5 
60-29-7 Diethyl Ether BRL ug/L 20 
75-35-4 1,1-Dichloroethene BRL ug/L 5 
76-13-1 1,1,2-Trichlorotrifluoroethane BRL ug/L 50 
67-64-1 Acetone BRL ug/L 100 
75-15-0 Carbon Disulfide BRL ug/L 50 
75-09-2 Methylene Chloride BRL ug/L 25 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 5 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 5 
75-34-3 1 , 1 -Dich loroethane 8 ug/L 5 
594-20-7 2,2-Dichloropropane BRL ug/L 5 
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 5 I 
78-93-3 2-Butanone (MEK) BRL ug/L 50 i 
74-97-5 Bromoch loromethane BRL ug/L 5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 50 
67-66-3 Chloroform BRL ug/L 5 
71-55-6 1,1,1-Trichloroethane 200 ug/L 5 
56-23-5 Carbon Tetrachloride BRL ug/L 5 
563-58-6 1,1-Dichloropropene BRL ug/L 5 
71-43-2 Benzene BRL ug/L 5 
107-06-2 1,2-Dich loroethane BRL ug/L 5 
79-01-6 Trichloroethene 170 ug/L 5 
78-87-5 1,2-Dich loropropane BRL ug/L 5 
74-95-3 Dibromomethane BRL ug/L 5 | 
75-27-4 Bromodichloromethane BRL ug/L 5 ^ 
123-91-1 1,4-Dioxane BRL ug/L 5,000 
10061-01-5 c;s- 1,3-Dichloropropene BRL ug/L 5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 50 
108-88-3 Toluene BRL ug/L 5 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 5 
79-00-5 1,1,2-Trichloroethane BRL ug/L 5 
127-18-4 Tetrachloroethene 95 ug/L ! 5 
142-28-9 1,3-Dich loropropane BRL ug/L 5 " •' 
591-78-6 2-Hexanone BRL ug/L 50 
124-48-1 Dibromochloromethane BRL ug/L 5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 5 
108-90-7 Chlorobenzene BRL ug/L 5 
630-20-6 1 , 1 ,1 ,2-Tetrachloroethane BRL ug/L 5 
100-41-4 Ethylbenzene BRL ug/L 5 

10S-3S-3/1 06-12-3 meta- Xylene and para- Xylene BRL ug/L 5 
95-47-6 ortho- Xylene BRL ug/L 5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: WE-3 Matrix: Aqueous 
Project: RM Jones/542.1 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-04 QC Batch ID: VM5-2672-W 
Sampled: 10-20-03 12:51 Instrument ID: MS-5 HP 6890 
Received: 10-20-03 18:10 Sample Volume: 25 ml 
Analyzed: 10-24-03 04:15 Dilution Factor: 10 
Analyst: CMM Page: 2 of 2 

CAS Number Analyte Concentration Notes Unto BeportlnjllmH 

100-42-5 Styrene BRL ug/L 5 
75-25-2 Bromoform BRL ug/L 5 
98-82-8 Isopropylbenzene BRL ug/L 5 
108-86-1 Bromobenzene BRL ug/L 5 
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 5 
103-65-1 n -Propylbenzene BRL ug/L 5 
95-49-8 2-Chlorotoluene BRL ug/L 5 
108-67-8 1 ,3, 5-Trimethyl benzene BRL ug/L 5 
106-43-4 4-Chlorotoluene BRL ug/L 5 
98-06-6 ten- Butylbenzene BRL ug/L 5 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 5 
135-98-8 sec -Butyl benzene BRL ug/L 5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 5 
99-87-6 4-lsopropyltoluene BRL ug/L 5 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 5
95-50-1 1,2-Dichlorobenzene BRL ug/L 5 
104-51-8 n -Butyl benzene BRL ug/L 5 
96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 5 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 1 5 ; 
87-68-3 Hexach lorobutad iene BRL ug/L 5 
91-20-3 Naphthalene BRL ug/L 5 

^J37-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 5 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 200 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 5 
637-92-3 Ethyl lert- butyl Ether (ETBE) BRL ug/L 5 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromethane 10 9.1 91 % 70 - 1 30 % 
1,2-Dichloroethane-d., 10 9.1 91 % 70 - 1 30 % 
Toluene-de 10 9.9 99 % 70 - 1 30 % 
4-Bromofluorobenzene 10 11 110% 70 - 1 30 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update ill (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 

 i 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: MW-5 Matrix: Aqueous 

Project: RM Jones/542.1 Container: 40 ml VGA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-05 QC Batch ID: VM5-2672-W 

Sampled: 10-20-03 13:53 Instrument ID: MS-5 HP 6890 

Received: 10-20-03 18:10 Sample Volume: 25 mL 

Analyzed: 10-24-03 01:40 Dilution Factor: 1 

Analyst: CMM Page: lo f  2 

CAS Number AnaJyte Concentration Notes Units Reporting UmH 

75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 

74-87-3 Chloromethane BRL ug/L 0.5 

75-01-4 Vinyl Chloride BRL ug/L 0.5 

74-83-9 Bromomethane BRL ug/L 0.5 

75-00-3 Chloroethane BRL ug/L 0.5 

75-69-4 Trichlorofluoromethane BRL ug/L 0.5 

60-29-7 Diethyl Ether BRL ug/L 2 

75-35-4 1,1-Dichloroethene BRL ug/L 0.5 

76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL ug/L 5 

67-64-1 Acetone BRL ug/L 10 

75-1 5-0 Carbon Disulfide BRL ug/L 5 

75-09-2 Methylene Chloride BRL ug/L 2.5 

1 56-60-5 Irani- 1 ,2-Dichloroethene BRL ug/L 0.5 

1634-04-4 Methyl fert- butyl Ether (MTBE) BRL ug/L 0.5 

75-34-3 1,1-Dichloroethane BRL ug/L 0.5 

594-20-7 2,2-Dichloropropane BRL ug/L 0.5 

1 56-59-2 CK 1,2-Dichloroethene BRL ug/L 0.5 

78-93-3 2-Butanone (MEK) BRL ug/L 5 

74-97-5 Bromochloromethane BRL ug/L 0.5 

109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 

67-66-3 Chloroform BRL ug/L 0.5 

71-55-6 1,1,1-Trichloroethane 14 ug/L 0.5 

56-23-5 Carbon Tetrachloride BRL ug/L 0.5 

563-58-6 1,1-Dichloropropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL __, ug/L 0.5 

79-01-6 Trichloroethene 3 ug/L 0.5 

78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1,4-Dioxane BRL ug/L 500 

10061-01-5 o's- 1,3-Dichloropropene BRL _i ug/L 0.5 

108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 

108-88-3 Toluene BRL ug/L 0.5 

10061-02-6 irans- 1,3-Dichloropropene BRL ug/L 0.5 

79-00-5 1,1,2-Trichloroethane BRL ug/L 0.5 

127-18-4 Tet rach loroethene BRL ug/L 0.5 

142-28-9 1,3-Dichloropropane BRL ug/L 0.5 

591-78-6 2-Hexanone BRL ug/L 5 

124-48-1 Di bromoch loromethane BRL I ug/L 0.5 
106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 0.5 

108-90-7 Chlorobenzene BRL ug/L 0.5 

630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 0.5 

100-41-4 Ethyl benzene BRL ug/L 0.5 
108-38-3/106-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 

95-47-6 ortrto- Xylene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: MW-5 Matrix: Aqueous 
Project: RM (ones/542.1 Container: 40 mL VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-05 QC Batch ID: VM5-2672-W 
Sampled: 10-20-03 13:53 Instrument ID: MS-5 HP 6890 
Received: 10-204)3 18:10 Sample Volume: 25 mL 
Analyzed: 10-24-03 01:40 Dilution Factor: 1 
Analyst: CMM faff: 2 of 2 

CAS Number Analyte Concentration Notes Units Importing Limit 

100-42-5 Styrene , BRL ug/L 0.5 
75-25-2 Bromoform * BRL ug/L 0.5 
98-82-8 Isopropylbenzene BRL ug/L 0.5 
108-86-1 Bromobenzene BRL ug/L 0.5 
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 0.5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L ! 0.5 
103-65-1 n -Propylbenzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 0.5 
106-43-4 4-Chlorotoluene BRL ug/L 0.5 
98-06-6 tert- Butylbenzene 1 BRL ug/L 0.5 
95-63-6 1 ,2,4-Trimethylbenzene ^ BRL ug/L 0.5 
135-98-8 sec -Butylbenzene BRL ug/L 0.5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 0.5 
99-87-6 _j 4-lsopropyltoluene BRL ug/L 0.5 
106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5 
95-50-1 1 , 2-Dich lorobenzene BRL ug/L 0.5 
104-51-8 n -Butylbenzene BRL ug/L 0.5 
96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 0.5 
120-82-1 1,2,4-Trich lorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 | 
87-61-6 1,2,3-Trichlorobenzene BRL ug/L 0.5 
75-65-0 (ert -Butyl Alcohol (TBA) BRL ug/L 20 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 
637-92-3 Ethyl tert-butyl Ether (ETBE) BRL ug/L 0.5 
994-05-8 rert-Amyl Methyl Ether (TAME) BRL ug/L 0.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromethane 10 8.8 88 % 70-130 % 
1,2-Dichloroethane-d^ 10 9 90 % 70- 130% 
Toluene ,̂, 10 9.8 98 % 70  1 30 % 
4-Bromofluorobenzene 10 ] 11 110% 70-130 % ; 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-646, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-1 Matrix: Aqueous 
Project: RM Jones/542.1 Container 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66019-06 QC Batch ID: VM5-2672-W 
Sampled: 10-20-03 14:10 Instrument ID: MS-5 HP 6890 
Received: 10-20-03 18:10 Sample Volume: 25 ml 
Analyzed: 10-24-03 02:58 Dilution Factor: 10 
Analyst: CMM Page: 1o*2 

CAS Number Analyte Concentration Notes Units Reporting Unit 

75-71-8 Dichlorodifluoromethane BRL ug/L 5 
74-87-3 Chloromethane BRL ug/L 5 
75-01-4 Vinyl Chloride BRL ug/L 5 
74-83-9 Bromomethane BRL ug/L 5 
75-00-3 Chloroethane BRL ug/L 5 
75-69-4 Trichlorofluoromethane BRL ug/L 5 
60-29-7 Diethyl Ether BRL ug/L 20 
75-35-4 1,1-Dichloroethene 110 ug/L 5 
76-13-1 1,1,2-Trichlorotrifluoroethane BRL ug/L 50 
67-64-1 Acetone BRL ug/L 100 
75-15-0 Carbon Disulfide BRL ug/L 50 
75-09-2 Methylene Chloride BRL ug/L 25 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 5 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 5 
75-34-3 1,1-Dichloroethane 300 ug/L 5 
594-20-7 2,2-Dichloropropane BRL ug/L 5 
1 56-59-2 c/s- 1,2-Dichloroethene BRL ug/L 5 
78-93-3 2-Butanone (MEK) BRL ug/L 50 
74-97-5 Bromochloromethane BRL ug/L 5 
109-99-9 Tetrahydrofuran (1~HF) BRL ug/L 50 ! 
67-66-3 Chloroform BRL ug/L 5 
71-55-6 1,1,1-Trichloroethane 260 ug/L 5 
56-23-5 Carbon Tetrachloride BRL ug/L 5 
563-58-6 1,1-Dichloropropene BRL ug/L 5 
71-43-2 Benzene BRL ug/L 5 
107-06-2 1,2-Dichloroethane BRL ug/L 5 ! 
79-01-6 Trichloroethene BRL ug/L 5 
78-87-5 1,2-Dichloropropane BRL ug/L 5 
74-95-3 Dibromomethane BRL ug/L 5 
75-27-4 Bromodichloromethane BRL ug/L 5 
123-91-1 1,4-Dioxane BRL ug/L 5,000 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 50 
108-88-3 Toluene BRL ug/L 5 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 5 
79-00-5 1,1,2-Trichloroethane BRL ug/L 5 
127-18-4 Tetrachloroethene BRL ug/L 5 
142-28-9 1,3-Dichloropropane BRL ug/L 5
591-78-6 2-Hexanone BRL ug/L 50 
124-48-1 Dibromochloromethane BRL ug/L 5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 5 
108-90-7 Chlorobenzene BRL ug/L 5 
630-20-6 1,1, 1 ,2-Tetrachloroethane BRL ug/L 5 j 
100-41-4 Ethylbenzene j BRL ug/L 5 

1 08-38-3/1 OM2-3 mefa- Xylene and para- Xylene BRL ug/L 5 
95-47-6 ortho- Xylene BRL ug/L 5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-t Matrix: Aqueous 
Project: RM Jones/542.1 Container: 40 mL VGA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-06 QC Batch ID; VM5-2672-W 
Sampled: 10-20-03 14:10 Instrument ID: MS-5 HP 6890 
Received: 10-20-03 18:10 Sample Volume: 25 ml 
Analyzed: 10-24-03 02:58 Dilution Factor: 10 
Analyst: CMM Page: 2 of 2 

CAS Number AnaJyte Concentration Notes Units Importing Umh 

100-42-5 Styrene BRL ug/L 5 
75-25-2 Bromoform BRL ug/L 5 
98-82-8 1 sop ropyl benzene BRL ug/L 5 
108-86-1 Bromobenzene BRL ug/L 5 
79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 5 
103-65-1 n -Propylbenzene BRL ug/L 5 
95-49-8 2-Chlorotoluene BRL ug/L 5 
108-67-8 1 ,3,5-Trimethyl benzene BRL ug/L 5 i 

106-43-4 4-Chlorotoluene BRL ug/L 5 
98-06-6 lert- Butylbenzene BRL ug/L 5 
95-63-6 1 , 2,4-Trimethyl benzene BRL ug/L 5 
135-98-8 sec -Butyl benzene BRL ug/L 5 _j 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 5 -1 

99-87-6 4-lsopropyltol uene BRL ug/L 5 
106-46-7 • 1 ,4-Dichlorobenzene BRL ug/L 5 
95-50-1 1 ,2-Dichlorobenzene BRL ug/L 5 
104-51-8 n -Butylbenzene BRL ug/L 5 
96-12-8 1 ,2-Dibromo3-chloropropane BRL ug/L 5 
120-82-1 1,2,4-Trichlorobenzene BRL ug/L 5 
87-68-3 Hexachlorobutadiene BRL ug/L 5 
91-20-3 Naphthalene BRL ug/L 5 
87-61-6 1,2,3-Trichlorobenzene T BRL ug/L 5 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 200 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 5 | 

637-92-3 Ethyl lert- butyl Ether (ETBE) BRL ug/L 5 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromof1 uoromethane 1 0 9.2 92 % 70- 130% 
1,2-Dichloroethane-d< 10 8.9 89 % 70-130 % 
Toluene-dB 10 10 101 % 70 - 1 30 % 
4-Bromofluorobenzene 10 11 113 % 70 - 1 30 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: MW-4 Matrix: Aqueous 
Project: RM Jones/542. 1 Container: 40 mL VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-07 QC Batch ID: VM5-2672-W 
Sampled: 10-20-03 14:40 Instrument ID: MS-5 HP 6890 
Received: 10-20-0318:10 Sample Volume: 25 mL 
Analyzed: 10-24-03 02:19 Dilution Factor: 500 
Analyst: CMM Page: iof: 

CAS Number AnaJyte Concentration Notes Units | Reporting UmM 

75-71-8 Dichlorodifluoromethane BRL ug/L 250 
74-87-3 Chloromethane BRL ug/L 250 1 
75-01-4 Vinyl Chloride BRL ug/L 250 
74-83-9 Bromomethane BRL ug/L 250 
75-00-3 Chloroethane BRL ug/L 250 
75-69-4 Trich lorofl uoromethane BRL ug/L 250 
60-29-7 Diethyl Ether BRL ug/L 1,000 
75-35-4 1 ,1-Dichloroethene BRL ug/L 250 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL ug/L 2,500 

I 67-64-1 Acetone BRL ug/L 5,000 
,75-15-0 Carbon Disulfide BRL ug/L 2,500 

75-09-2 Methylene Chloride BRL ug/L 1,300 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 250 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 250 
75-34-3 1,1-Dichloroethane BRL ug/L 250 
594-20-7 2,2-Dichloropropane BRL ug/L 250 
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 250 
78-93-3 2-Butanone (MEK) BRL ug/L 2,500 
74-97-5 B romoch loromethane BRL ug/L 250 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 2,500 
67-66-3 Chloroform BRL ug/L 250 
71-55-6 1 ,1 ,1 -Trichloroethane 5,200 ug/L 250 
56-23-5 Carbon Tetrachloride BRL ug/L 250 
563-58-6 1,1-Dichloropropene BRL ug/L 250 
71-43-2 Benzene BRL ug/L 250 
107-06-2 1,2-Dichloroethane BRL ug/L 250 
79-01-6 ] Trichloroethene 1,400 ug/L 250 
78-87-5 1 ,2-Dichloropropane BRL ug/L 250 j 
74-95-3 Dibromom ethane BRL ug/L 250 

I 75-2 7-4 Bromodichloromethane BRL ug/L 250 
123-91-1 1,4-Dioxane BRL ug/L 250,000 
10061-01-5 cis- 1 ,3-Dichloropropene BRL ug/L 250 
108-10-1 1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 2,500 
108-88-3 I Toluene 6,800 ug/L 250 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 250 
79-00-5 1,1,2-Trichloroethane BRL ug/L 250 

1127-18-4 Tetrachloroethene 1,400 ug/L 250 
L_1 42-28-9 1 , 3-Dich loropropane BRL ug/L 250 

591-78-6 2-Hexanone BRL ug/L 2,500 
124^)8-1 Dibromochloromethane BRL ug/L 250 
106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 250 
108-90-7 Chlorobenzene BRL ug/L 250 
630-20-6 1,1,1,2-Tetrachloroethane BRL ug/l 250 
100-41-4 Ethylbenzene 360 ug/L 250 

ioe-38-3/106^2-3 h meta- Xylene and para- Xylene 1,400 ug/L 250 
L 95-47-6 ort/io- Xylene 340 ug/L 250 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: MVV-4 Matrix: Aqueous 
Project: RM Jones/542.1 Container: 40 mL VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 66018-07 QC Batch ID: VM5-2672-W 

Sampled: 10-20-03 14:40 Instrument ID: MS-5 HP 6890 
Received: 10-20-03 18:10 Sample Volume: 25 mL 

Analyzed: 10-24-03 02:19 Dilution Factor: 500 
Analyst: CMM Page: 2 of 2 

Units Reporting Limit CAS Number Aiulyte Concentration Notes 
100-42-5 Styrene BRL ug/L 250 

75-25-2 Bromoform BRL ug/L 250 

98-82-8 Isopropyl benzene BRL ug/L 250 

108-86-1 Bromobenzene BRL ug/L 250 

79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 250 

96-18-4 1,2,3-Trichloropropane BRL ug/L 250 

103-65-1 n-Propy I benzene BRL ug/L 250 

95-49-8 2-Chlorotoluene BRL ug/L 250 

108-67-8 1,3,5-Trimethylbenzene BRL ug/L 250 

106-43-4 4-Chlorotoluene BRL ug/L 250

98-06-6 ten- Butylbenzene BRL ug/L 250 

95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 250 

135-98-8 sec -Butyl benzene BRL ug/L 250 

541-73-1 1 ,3-Dichlorobenzene BRL ug/L 250 

99-87-6 4-lsopropyltoluene BRL ug/L 250 

106-46-7 1 ,4-Dichlorobenzene BRL ug/L 250 

95-50-1 1 ,2-Dichlorobenzene 270 ug/L 250 

104-51-8 n -Butylbenzene . BRL ug/L 250 

96-12-$ 1 ,2-Dibromo-3-chloropropane BRL ug/L 250 

120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 250 

87-68-3 Hexachlorobutadiene BRL ug/L 250 

91-20-3 Naphthalene BRL ug/L 250 

87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 250 

75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 10,000 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 250 

637-92-3 Ethyl ten- butyl Ether (ETBE) BRL ug/L 250 

994-05-8 tert -Amyl Methyl Ether (TAME) BRL ug/L 250 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 8.8 88 % 70 - 1 30 % 
1 ,2-Dichloroethane-d4 10 8.4 84 % 70- 130% 
Toluene-dB 10 9.7 97 % 70 - 1 30 % 
4-Bromofluorobenzene 10 11 107 % 70 - 1 30 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GRaUNDWATER 
ANALYTICAL 

Project Narrative 

Project: RM Jones/542.1 Lab ID: 66018 
Client: Lightship Engineering Received: 10-20-03 18:10 

A. Documentation and Client Communication 

The following documentation discrepancies, and client changes or amendments were noted for this project: 

1 . No documentation discrepancies, changes, or amendments were noted. 

 B. Method Modifications, Non-Conformances and Observations 

The sample(s) in this project were analyzed by the references analytical method(s), and no method modifications, 
non-conformances or analytical issues were noted, except as indicated below: 

1 . No method modifications, non-conformances or analytical issues were noted. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

Quality Assurance/Quality Control 

A. Program Overview 

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high 
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test 
Methods for Evaluating Solid Waste, US EPA, SW-846, Update III (1996). 

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each 
analytical method. SOPs are derived from US EPA methodologies and other established references. 
Standards are prepared from commercially obtained reference materials of certified purity, and documented 
fortraceability. 

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample, 
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch. 
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked 
with internal standards and surrogate compounds. All instrument sequences begin with an initial calibration 
verification standard and a blank; and excepting GC/MS sequences, all sequences close with a continuing 
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12 
hour operating period, whichever is more frequent. 

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control 
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation 
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is 
verified by standard recoveries within plus or minus ten percent of the curve. 

- • - j 

B. Definitions I 

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of 
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the 
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours. 

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control 
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the 
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or 
expected value. Perent Recoveries for the Laboratory Control Samples are calculated to assess accuracy. 

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks 
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate 
steps of an analytical method. Sample data reported is not corrected for blank contamination. 

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each 
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of 
interest in chemical behavior, but which are not normally found in environmental samples. Percent 
Recoveries are calculated for each Surrogate Compound. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Sample 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 
QC Batch ID: VMS-2672-WL Analyzed: 10-23-03 19:32 
Matrix: Aqueous Analyst: CMM 
Units: ug/L 

Page: 1of2 

CAS Number Analyle Spiked Measured Recovery QC Limits 
75-71-8 Dichlorodifluoromethane 25 24 95 % 70 - 1 30 % 
74-87-3 Chloromethane 25 25 99 % 70 - 1 30 % 
75-01-4 Vinyl Chloride 25 27 110 % 70- 130 % 
74-83-9 Bromomethane 25 28 111 % 70-130 % 
75-00-3 Chloroethane 25 27 109 % ' 70 -130  % 
75-69-4 Trichlorofluoromethane 25 30 120 % 70- 130 % 
60-29-7 Diethyl Ether 50 47 94 % 70- 130 % 
75-35-4 1 , 1 -Dichloroethene 25 25 100 % 70 - 1 30 % 
76-13-1 1 ,1,2-Trichlorotrifluoroethane 50 63 125 % 70-130  % 
67-64-1 Acetone 50 45 91 % 70- 130 % 
75-15-0 Carbon Disulfide 50 48 97 % 70 - 1 30 % 
75-09-2 Methylene Chloride 25 22 89 % 70 - 1 30 % 
156-60-5 trans- 1 ,2-Dichloroethene 25 24 98 % 70-130 % 
1634-04-4 Methyl tert- butyl Ether (MTBE) 25 24 94 % 70 - 1 30 % 
75-34-3 1 , 1 -Dichloroethane 25 25 98 % 70- 130 % 
594-20-7 2,2-Dichloropropane 25 29 114 % 70- 130 % 
156-59-2 cis- 1,2-Dichloroethene , 25 26 103 % 70 - 1 30 % 
78-93-3 2-Butanone (MEK) 50 45 90 % 70- 130 % 
74-97-5 B romoch loromethane 25 25 98 % 70- 130% 
109-99-9 Tetrahydrofuran (THF) 50 ' 48 97 % 7 0 - 1 3 0  % 
67-66-3 Chloroform 25 25 100 % 70- 130 % 
71-55-6 1,1,1-Trichloroethane r~ 25 26 103 % 70 - 1 30 % 
56-23-5 Carbon Tetrachloride [H 25 26 __, 105 % 70 - 1 30 % 
563-58-6 1,1-Dichloropropene 25 26 106 % 70- 130 % 
71-43-2 Benzene 25 26 103 % 70- 130% 
107-06-2 1,2-Dichloroethane LI 25 23 91 % 70-13 0 % 
79-01-6 Trichloroethene 25 27 107 % 70 - 1 30 % 
78-87-5 1 ,2-Dichloropropane 25 25 101 % 70- 130 % 
74-95-3 Dibromomethane 25 24 95 % 70 - 1 30 % 
75-27-4 Bromodichloromethane 25 25 99 % 70 - 1 30 % 
123-91-1 1 ,4-Dioxane 500 490 97 % 70-130  % 
10061-01-5 cis- 1,3-Dichloropropene 25 25 102 % 70 - 1 30 % 
108-10-1 4-Methyl-2-Pentanone (MIBK) 50 43 85 % 70-130% j 
108-88-3 Toluene 25 26 103 % 70- 130% 

25 ;10061-02-6 trans- 1,3-Dichloropropene  25 98 % 70 -130  % 
79-00-5 1 , 1 ,2-Trichloroethane 25 26 103 % 70 - 1 30 % 
127-18-4 Tetrachloroethene 25 29 116 % i 70 - 1 30 % 
142-28-9 1,3-Dichloropropane 25 25 100 % 70-130 % 
591-78-6 2-Hexanone 50 49 98 % 70- 130% 
124-48-1 Dibromochloromethane 25 26 _, 102 % 70 -130  % 
106-93-4 1,2-Dibromoethane (EDB) 25 26 102 % 70-130  % 
108-90-7 Chlorobenzene 25 26 105 % 70 - 1 30 % 
630-20-6 1,1,1 ,2-Tetrachloroethane 25 27 106 % 70 - 1 30 % 
100-41-4 Ethylbenzene 25 28 112 % 70- 130 % 

108-38-3/106-12-3 meta- Xylene and para- Xylene 50 56 112 % 70- 130 % 
95-47-6 i ortho Xylene 25 27 110 % 70- 130% 
100-42-5 Styrene 25 27 108 % 70 - 1 30 % 
75-25-2 Bromofomn 25 23 94 % 70 - 1 30 % 
98-82-8 Isopropylbenzene 25 | 28 111 % 70 - 1 30 % 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GRQUNDWATZR 
ANALYTICAL 

Quality Control Report 
Laboratory Control Sample 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 

QC Batch ID: VM5-2672-WL Analyzed: 10-23-03 19:32 

Matrix: Aqueous Analyst: CMM 

Units: ug/L 
Page: 2 of 2 

CAS Number AnaJyte Spiked Measured Recovery QC Limits 

108-86-1 Bromobenzene 25 26 103 % 70 -130  % 

79-34-5 1 , 1 ,2,2-Tetrach loroethane 25 25 100 % 70 130 % 

96-18-4 1 ,2,3-Trichloropropane 25 24 L 94 % 70-130 % 

103-65-1 n-Propylbenzene 25 28 112 % 70 - 1 30 % 

95-49-8 2-Chlorotoluene 25 28 111 % 70- 130 % 

108-67-8 1,3,5-Trimethylbenzene 25 28 113 % 70 - 1 30 % 

106-43-4 4-Ch.lorotoluene 25 27 106 % 70- 130 % 

98-06-6 fert-Butylbenzene 25 29 115 % 70- 130 % 

95-63-6 1 ,2,4-Trimethylbenzene 25 28 114 % 70- 130 % 

135-98-8 sec-6utylbenzene 25 29 115 % 70- 130 % 

541-73-1 1,3-Dichlorobenzene 25 r 26 104 % 70 - 1 30 % 

99-87-6 4-lsopropyltoluene 25 29 , 116 % 70- 130% 

106-46-7 1,4-Dichlorobenzene 25 26 104 % 70-130 % 

95-50-1 1 ,2-D ich lorobenzene 25 25 100 % 70  1 30 % 

104-51-8 n-Butylbenzene 25 29 117 % 70 -130  % 

96-12-8 1,2-Dibromo-3-chloropropane 25 23 94 % 70- 130 % 

120-82-1 1 ,2,4-Trichlorobenzene 25 27 106 % 70 130 % 

87-68-3 Hexachlorobutadiene 25 30 118 % 70-130 % 1 

91-20-3 Naphthalene 25 25 100 % 70 - 1 30 % 

87-61-6 1 ,2, 3-Trichlorobenzene 25 27 106 % 70- 130 % 

75-65-0 (ert -Butyl Alcohol (TBA) 500 450 89 % 70 -130  % J 

108-20-3 Di-isopropyl Ether (DIPE) 25 25 98 % 70- 130 % 

637-92-3 Ethyl ten- butyl Ether (ETBE) 25 25 99 % 70- 130 % 

994-05-8 (ert-Amyl Methyl Ether (TAME) 25 22 88 % 70 130 % 

QC Surrogate Compound Spitted Measured Recovery QC Limits 

Dibromofluoromethane 10 9.3 93 % 70 130% 

1 ,2-Dichlorobenzene-d^ 10 9.2 92 % 70  1 30 % I 
Toluene-de 10 10 100 % ; 70-13 0 % 

4-Bromofluorobenzene 1 10 10 101 % 70  1 30 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology, 
or alternatively based upon the historical average recovery plus or minus three standard deviation units. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 
QC Batch ID-. VM5-2672-WB Analyzed: 10-23-03 20:11 
Matrix: Aqueous Analyst: CMM 

Page: 1 of 2 

CAS Number Anafyte Concentration Notes Units Reporting Limit 

75-71-8 1 Dichlorodifluoromethane BRL ug/L 0.5 
74-87-3 Chloromethane BRL ug/L 0.5 

^ 75-01-4 Vinyl Chloride BRL ug/L 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane BRL ug/L 0.5 
75-69-4 Trichlorofluoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1 , 1 -Dich loroethene BRL ug/L 0.5 
76-13-1 1 , 1 ,2-Trichlorotrif 1 uoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 Methylene Chloride BRL ug/L 2.5 | 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 1,1 -Dich loroethane BRL ug/L 0.5 
594-20-7 2,2-Dichloropropane BRL ug/L 0.5 
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 Bromochloromethane BRL ug/L 0.5 j 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 | 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1-Trichloroethane BRL ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1 ,1-Dichloropropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene BRL ug/L 0.5 
78-87-5 1,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1 ,4-Dioxane BRL ug/L 500 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 0.5 
79-00-5 ; 1,1,2-Trichloroethane BRL ug/L ' 0.5 
127-18-4 Tetrach loroethene BRL ug/L 0.5 
142-28-9 1,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124-48-1 Dibromochloromethane BRL ug/L 0.5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1,1, 1 ,2-Tetrachloroethane BRL ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L , 0.5 

108-38-3/106-12-3 meta- Xylene and para- Xylene BRL ug/L 0.5 
95-47-6 ort/io- Xylene BRL ug/L 0.5 
100-42-5 Styrene BRL ug/L 0.5 
75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 Isopropylbenzene BRL ug/L 0.5 | 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 

QC Batch ID: VM5-2672-WB Analyzed: 10-23-03 20:11 

Matrix: Aqueous Analyst: CMM 
Page: 2 of 2 

CAS Number Analyte Concentration Notes Units Riportint Umlt 

108-66-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 0.5 

96-18-4 1 ,2,3-Trichloropropane BRL ug/L 0.5 1 

103-65-1 n-Propylbenzene BRL ug/L 0.5 

95^9-8 2-Chlorotoluene BRL i ug/L 0.5 

108-67-8 1,3,5-Trimethylbenzene BRL ug/L 0.5 

106-43-4 4-Chlorotoluene BRL ug/L 0.5 

98-06-6 tert- Butylbenzene BRL ug/L 0.5 

95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 0.5 

135-98-8 sec -Butylbenzene BRL ug/L 0.5 

541-73-1 1 ,3-Dichlorobenzene BRL ug/L 0.5 

99-87-6 4-lsopropyltoluene BRL ug/L 0.5 

106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5 

95-50-1 1,2-Dichlorobenzene BRL __, ug/L 0.5 

104-51-8 n -Butylbenzene BRL ug/L 0.5 

96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 0.5 i 

120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 0.5 

87-68-3 Hexach lorobutad iene BRL ug/L 0.5 

91-20-3 Naphthalene BRL i ug/L 0.5 

87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 0.5 

75-65-0 | tert -Butyl Alcohol (TBA) BRL ug/L 20 

108-20-3 Di-isopropyl Ether (DIPE) 1 BRL ug/L 0.5 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 

994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 0.5 j 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 9.2 92 % 70-130 % i 

1 ,2-Dichloroethane-d4 10 9 90 % 70  1 30 % 
Toluene-de 10 9.8 98 % ' 70  1 30 % 

4-B romof1 uorobenzene 10 11 108% l 70 -130  % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-S46, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Certifications and Approvals 

Groundwater Analytical maintains environmental laboratory certification in a variety of states. 
Copies of our current certificates may be obtained from our website: 

http://www.groundwateranalvtical.com/aualifications.htrn 

CONNECTICUT, Department of Health Services, PH-0586 

Categories: Potable Water, Wastewater, Solid Waste and Soil 
http://www.dph.state.ct.us/BRS/Envi ronmental_Lab/OutStateLabList.htm 

FLORIDA, Department of Health, Bureau of Laboratories, E87643 

Categories: SDWA, CWA, RCRA/CERCLA 
http://www.floridadep.org/labs/qa/dohforms.htm 

MAINE, Department of Human Services, MA103 

Categories: Drinking Water and Wastewater 
http://www.state.me.us/dhs/eng/water/Compliance.htm 

MASSACHUSETTS, Department of Environmental Protection, M-MA-103 

Categories: Potable Water and Non-Potable Water 
http://www.state.ma.us/dep/bspt/wes/files/certlabs.pdf 

NEW HAMPSHIRE, Department of Environmental Services, 202703 

Categories: Drinking Water and Wastewater 
http://www.des.state.nh.us/asp/NHELAP/labsview.asp 

NEW YORK, Department of Health, 11754 

Categories: Potable Water, Non-Potable Water and Solid Waste 
http://www.wadsworth.org/labcert/elap/comm.html 

PENNSYLVANIA, Department of Environmental Protection, 68-665 

Environmental Laboratory Registration (Non-drinking water and Non-wastewater) 
http://www.dep.state.pa.us/Labs/Registered/ 

RHODE ISLAND, Department of Health, 54 

Categories: Surface Water, Air, Wastewater, Potable Water, Sewage 
http://www.healt.hri.org/labs/labsCT_MA.htm 

U.S. Department of Agriculture, Soil Permit, S-53921 

Foreign soil import permit 

VERMONT, Department of Environmental Conservation, Water Supply Division 

Category: Drinking Water 
http://www.vermontdrinkingwater.org/wsops/labtable.PDF 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER Groundwater Analytical, he. 
P.O. Box 1200 

ANALYTICAL 228 Main Street 
Buzzards Bay. MA 02532 

Tatophone (SOB) 75»4441 

January 23, 2004 
BOC (SOB) 7S9-«475 
www.groundwateranalyticaLcam 

Mr. Joe O'Brien 
Lightship Engineering 
36 Cordage Park Circle 
Plymouth, MA 02360 

LABORATORY REPORT 

Project: RM Jones/524.1 
Lab ID: 68830 
Received: 01-16-04 

Dear Joe: 

Enclosed are the analytical results for the above referenced project. The project was processed for 
Priority turnaround. 

This letter authorizes the release ot the analytical results, and should be considered a part ot this 
report. This report contains a sample receipt report detailing the samples received, a project 
narrative indicating project changes and non-contormances, a quality control report, and a 
statement ot our state certifications. 

The analytical results contained in this report meet all applicable IMELAC standards, except as may 
be specifically noted, or described in the project narrative. This report may only be used or 
reproduced in its entirety. 

I attest under the pains and penalties ot perjury that, based upon my inquiry ot those individuals 
immediately responsible tor obtaining the information, the material contained in this report is, to 
the best ot my knowledge and belief, accurate and complete. 

Should you have any questions concerning this report, please do not hesitate to contact me. 

Sincerely, 

Eric H.Jen 
Operation] 

EHJ/kal 
Enclosures 



GROUNDWWER 
ANALYTICAL 

Sample Receipt Report 

Project: RM Jones/524.1 Delivery: GWA Courier Temperature: 6'C 
Client: Lightship Engineering Airbill: nit Chain of Custody: Present 

Lab ID: 68830 Lab Receipt: 01-1 MM Custody Seal(s): n/a 

68830-1 URS-2 Aqueous 1/T4AM1IJO EPA 82606 Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot QCLot Prep Ship 

O9762S 40 mL VOA Vial Industrial BX10333 HO R-3722D 11.24-03 nfo 
C397637 40 mL VOA Vial Industrial BX10333 Ha R-3722D 11-24-03 n/a 
C397613 40 mL VOA Vial Industrial BX10333 Hd R-3722D 11-24-03 Ma 

68830-2 URS-3 Aqueous 1/1 4AM 11:10 EPA 8260B Volade Organics with Oxygenates 

Con 10 Container Vendor QCLot QCLot Ship 
C397662 40 ml VOA Vial Industrial BX10333 HO R-3722D 11̂ 4-03 n/a 
C397661 40 mL VOA Vial Industrial BX10333 HCI R-3722O n-24-03 nfe 
C397638 40 ml VOA Vial Industrial BX10333 HCI R-3722D 11-24-03 n/a 

£8830-3 GZA-4 Aqueous 1/14/04 13:10 EPA 826OB Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot QCLot I Pttf I Shy 
C397615 40 mL VOA Vial Industrial BX10333 HCI R-3722D 11-24-03 nra 
C397624 40 mL VOA Vial Industrial BX10333 HO R-3722D 11-24-03 nra 
C397603 40 mL VOA Vial Industrial BX10333 HCI I R-3722D 11-24-03 n/a 

j*^ f̂rPy 
K, --iS.̂ iSf 

68830-4 WE-3 Aqueous 1/I4AM 12i50 EPA B260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot QCLot J53L Ship 

O97626 40 ml VOA Vial Industrial BX10333 HO R-3722D 11-24-03 
C397614 40 mL VOA Vial Industrial BX10333 HCI R-3722D 11-24-03 
C397602 40 mL VOA ViaJ Industrial BX10333 HCI R-3722D 11-24-03 

Mpnd 

[^68830-5 MW-5 Aqueous 1/14AM 13:50 EPA 82608 Volatile Organics wrdi Oxygenates 

Con ID Container Vendor QCLot QCLol J*S_ _»s_ 
C397639 40 mL VOA Vial ! Industrial BXJ0333 HO R-3722D 11-24-03 nb 
C397636 40mLVOAVal Industrial BX10333 HCI R-3722D 11-24-O3 nft> 
C397627 40 mL VOA Vial Industrial BX10333 HCI R-3722D 11-24*3 

68830-6 URS-1 Aqueous 1/14*4 14:10 EPA 8260B Volatile Organics with Oxygenates 

"Con"lb~ CiMlainer Vendor QCLot QCLot _Pr«p_ Ship 
'• C397660 40 ml VOA Vial Industrial BX10333 HO R-3722D 11-24-03 n/a 
: C397612 •WroLVOAVnl j industrial BX10333 HCI R-3722D 11-24-03 n/a 

C397605 40 ml VOA Vial Industrial BX10333 HO R-3722D 11-24-03 nfe 

MbKs 

68830-7 MW-4 Aqueous 1/14AM 14:30 EPA 82606 Volatile Organics won Oxygenates 

Con ID Container Vewior QCLot Preterv QCLot JrVep. _Mp_ 
C397616 40 mL VOA Vial Industrial BX10333 HO R-3722D 11-2443 

i C397640 40 mL VOA Vial Industrial BX10333 _HCJ R-3722D 11-24-03 n/a 
C397628 40 mL VOA Vial Industrial BX10333 HCI R-3722D 11-24-03 rVa 

68830-8 Trip Blank Aqueous 1/14AH CfcOO EPA 8260B Volatile Organjcs with Oxygenates 

: Con ID Container Vendor QCLot Preten QCLot Prep Ship 
I C368554 40 ml VOA Vial ' Industrial BX10324 HO R-3722O 11-24-03 nAa 
! C368553 40 mL VOA Vial Industrial 6X10324 HO R-3722D 11-24-03 n/a 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWKTER 
ANALYTICAL 

Data Certification 

Project: RM Jones/524-1 Lab ID: 68830 

Client: Lightship Engineering Received.- 01-16-04 17:40 

Project Location: n/a MA DEP RTN: n/a 

This Form provides certifications for the following data set: 

EPA 82608: 68830-01 ,-02,-03,-04,-05,-06,-07,-08 

Sample Matrices: Groundwater (X) Soil/Sediment ( ) Drinking Water ( ) Other ( ) 

EPH ( ) 7000S* ( ) 

An affirmative response to questions A, B, C and D is required for "Presumptive Certainty* status. 

Were all samples received by the laboratory in a condition consistent with 
that described on the Chain-of-Custody documentation for the data set? Yes 

B. Were all QA/QC procedures required for the specified analytical method(s) 
included in this report followed, including the requirement to note and 
discuss in a narrative QC data that did not meet appropriate performance 
standards or guidelines? Yes 

Does the analytical data included in this report meet all the requirements 
for •Presumptive Certainty," as described in Section 2.0 of the MA DEP 
document CAM VII A, Quality Assurance and Quality Control Guidelines 
for the Acquisition and Reporting of Analytical Data ? Yes 

D. VPH and EPH methods only: Was the VPH or EPH method run without 
significant modifications, as specified in Section 11.3? n/a 

A response to questions E and F below is required for 'Presumptive Certainty" status. 

E. Were all QC performance standards and recommendations for the 
specified methods achieved? No 

F. Were results for all analyte-list compounds/elements for the specified 
methodte) reported) Yes 

All No answers arc addressed hi the attached Project Narrative. 

I, the undersigned, attest under the pains and penalties of perjury that, baaed upon my personal 
Inquiry of those responsible for obtaining the Information, the material contained in this 
analytical report is, to the best of my knArtodge and belief, accurate and complete. 

Signature: Position: Operations Manager 

Printed Name: Date: 01-23-04 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GRDUNOWKTER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organic* by GC/MS 

Field ID: URS-2 Matrix: Aqueous 
Project: RM Jones/524.1 Container 40mLVOAV«l 

Client Ughtoiiip Engineering Preservation: Ha/Cool 

Laboratory ID: 68830-01 QC Batch ID: VM4-2M24V 
Sampled: 01-14-04 11:20 Instrument ID: M&4HP6890 
Received: 01-16-04 17:40 Sample Volume: 25 ml 
Analyzed: 01-2044 10:48 Dilution Factor. 50 
Analyst LMC Page 1W2 

— -SSM* i3tssi£!fi=*ssE=^=E=£-=^ ^S^TBOhS'.̂ i ÎMM^ 
75-71-8 Dichlorodifluoromethane BRL ug/L 25 

74-87-3 Oiloromethane BRL ug/L 25 

75-01-4 Vinyl Chloride BRL ugfl. 25 

74-83-9 Bromomethane BRL ug/t 25 

75-00-3 Chloroethane BRL , ug/L 25 

75-69-1 Trichlorofluofomethane BRL ug/L 25 

60-29-7 Diethyl Ether BRL UB̂ L 100 

75-35-4 j 1,1-Dichloroetriene 30 ug/L 25 

76-13-1 1 ,1 ,2-Trichlorotrifluoroethane BRL ug/L 250 

67-64-1 Acetone BRL ug/L 500 

75-1 54 Carbon Disuifide BRL I Ug/L 250 

75-09-2 Methytene Chloride BRL Ug/L 130 

156-60-5 trans- 1,2-Dichloroethene BRL ug/L 25 

163444-4 Methyl fert- butyl Ether (MTBE) BRL ug/l 25 

75-34-3 1,1-Dichloroethane 50 uĝ  25 

594-20-7 2,2-Dichloropropane BRL ug/L 25 

156-59-2 as- 1,2-Dichloroethene 27 ug/L 25 

78-93-3 2-Butanone (MEK) BRL Ug/L 250 

74-97-5 Bromoch loromethane BRL ug/L 25 

109-99-9 Tetrahydrofuran (THB BRL ug/L 250 

67-66-3 Chloroform BRL ug/L 25 

71-556 1,1,1-Trichloroethane 1,800 ug/L 25 

56-23-5 Carbon Tetradiloride BRL ug/L 25 

563-58-6 1 ,1-Dichloropropene BRL ugfl. 25 

71-43-2 Benzene BRL ug/L 25 

107-06-2 1,2-Dichloroethane BRL ug/L 25 

79-01-6 Trichloroethene 690 ug/L 25 

78-87-5 1 ,2-Didiloropropane BRL ugrt. 25 

74-95-3 Dibromomethane BRL ug/L 25 

75-27-4 Bromodich loromethane BRL uga 25 

123-91-1 1,4-Dioxane BRL ug/L 25,000 

10061-41-5 cis- 1 ,3-Dichloropropene BRL ug/L 25 

108-10-1 4-Methyl-2-Pentanone <MIBK) BRL ug/L 250 

108-88-3 Toluene BRL ug/L 25 

10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 25 

79-00-5 1,1,2-Trichloroethane BRL ug/L 25 

127-1M Tetrachloroethene 170 ug/L 25 

142-28-9 1 3-Dichloroprooane BRL ug/L 25 

591-78* 2-Hexanone BRL ug/L 250 

124-48-1 Dibromochloromethane BRL ug/L 25 

106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 25 

108-90-7 Chlorobenzene BRL ug/L 25 

630-206 1,1 ,1 -̂Tetrachloroethane BRL ug/L 25 

10(M1-4 Ethyl benzene BRL ug/L ! 25 
106-38-3/1 06-42-3 meta- Xyletie and para- Xylene BRL ug/L 25 

95-47-6 ort/io-Xytene BRL Ug/L ! 25 

Croundwater Analytical. Inc., P.O. Box 1200. 228 Main Street. Buzzards Bav. MA 02532 



GROLff&WATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-2 Matrix Aqueous 

Project: RM Jones/524.1 Container: 40 ml VOA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 6883041 QC Batch ID: VM4-2802-W 

Sampled: 01-14-04 11:20 Instrument ID: MS-4HP6890 

Received: 01-16-04 17:40 Sample Volume: 25 ml 

Analyzed: 01-20-04 10:48 Dilution Factor 50 

Analyst- IMG Pije: 2o<I 

ÎBlT̂ iî SS ^UHC- •'""• '"•" " '̂ rlp.'̂ l3^^a*im&udp '̂.3ff£3P ̂ -'̂ î ^grsas-;r îajt̂ ?.ft«NN«tl 

100-42-5 Styrene BRL ug/L 25 1 

75-25-2 Bromoform BRL ugA 25 

98-82^ kopropylbenzene BRL ug/L 25 

108-66-1 Bromobenzene BRL ug/L 25 

! 79-34-5 1 ,1 ,2>Tetrachloroethane BRL ug/L 25 

96-1 W 1 A3-Trfchloropropane BRL ug/L 25 

103-65-1 n-Propyl benzene BRL ug/L 25 ; 
95-49-8 2-Oilorotoluene BRL ug/l 25 

108-67-8 1 ,3,5-TrimethyIbenzene BRL ug/L 25 

106-43-4 4-Chlorotoluene BRL ug/L 25 

98-06-6 ten- Butylbenzene BRL ug/L 25 

95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 25 

135-98-6 sec -Butylbenzene BRL ug/L 25 

541-73-1 1 3-Didilorobenzene BRL ug/L 25 

99^7-6 4-lsopropyrtoluene BRL Ug/L 25 

106-46-7 1 ,4-Dichlorobenzene BRL ug/L 25 

95-50-J 1 ,2-Dichlorobenzene BRL ug/L 25 

' 104-51-8 n -Butyl benzene BRL ug/L 25 ( 

96-12-8 1 >2-Dibromo-3-chlorT>propane BRL ug/L 25 —| 

120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 25 

I 87-68-3 rtaxadilorobutadiene BRL ug/L 25 

91-20-3 Naphthalene BRL ug/L 25 

87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 25 

75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 1,000 

106-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 25 

637-92-3 Ethyl tert-buty) Ether (ETBE) BRL i ug/L 25 

994-05-8 tert-Amyl Methyl Ether aAME) BRL ug/L 25 

s^^^sfffffOffff^ -: •- '̂ -j :\-: -:£•::•• J f̂eH Ste*̂ s^^B^ .̂:v.̂ ^«si- • * îslr#."̂  
Dibromofluorornethane 10 1 9.9 99% 70-130% 

1,2-Dichloroethane-d« 10 i 10 100% i 70-130% 
Toluene-dt 10 10 T02 % 70-130% 

4-Brornofluorobenzene 10 11 113% 70-130 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted tat sample size and dilution. 

Croiinrlwater Analytical. Inc.. P.O. Box 1200. 228 Main Street. Buzzards Bav. MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-3 Matrix: Aqueous 
Project: RM |ooes/524.1 Container: 40 ml VOA Vial 

Client: Lightship Engineering Preservation: HO/Cool 

Laboratory ID: 68830-O2 QC Batch ID: VM4-2802-W 

Sampled: 01-14-04 11:10 Instrument ID: MS-4 HP 6890 

Received: 01-16-04 17:40 Sample Volume: 25 ml 
Analyzed: 01-204)4 13:30 Dilution Factor: 1 
Analyst IMG Page; lot 2 

ISSJSSiniSB-i,v £nigte ,'... . '. : •sMSr, &. S^= rs^SewiiiB^^Bfcnisr- .'«ae^̂ jss^USjSsi;-'* *wtfc,a,B, ! 

75-71-8 . Dlchlorodlfluorornethane BRL | ug/L 03 
74-87-3 | Chloromethane BRL ug/L 0.5 
75-01-4 1 Viny) Chloride BRL ug/L 0.5 

• 74-83-9 Brotnomethane 1 BRL ug/L 0.5 

75-00-3 ! Chloroethane BRL i ug/L 0.5 

75-694 :; Tridilorofluoromethane BRL '. ug/L | 0.5 
60-29-7 Diethyl Ether BRL ug/L i 2 
75-35-4 1,1-Dichloroethene BRL ug/L 0.5 

76-13-1 1,1 ,2-Trichlorotrifluoroethane BRL ug/L 5 

67-64-1 Acetone BRL Uf/L 10 

75-15-0 ! Carbon Disulfide BRl • ug/L 5 1 

75-09-2 Methylene Chloride BRL i ug/L 2.5 

, 156-60-5 trans- 1,2-Dichloroetnene BRL [ ug/L ; 0.5 
1634-04-4 : Methyl ten- butyl Ether (MTBE) 2 ug/L 0.5 

75-34-3 ' 1,1-Dichloroethane BRL US/I 0.5 

594-20-7 2,2-Dichloropropane BRL ! ug/L 0.5 

i 156-59-2 cis- 1,2-Oichloroelhene BRL ug/L 0.5 
;78-93-3 2-Butanone (MEK) BRL ug/L 5

74-97-5 ! Bromochloromethane ; BRL ug/L _^ 0.5 

109-99-9 -! Tetrahydrofutan fTHF) |_ BRL ug/L 5 j 

67-66-3 _j Chlorofonn BRL ug/L 0.5 

- 71-55-6 1,1,1 -Trichloroethane 17 I ug/L 0.5 

56-23-5 Carbon Tetrachloride BRL ! ug/L 0.5 

563-58-6 1 ,1-Dichloropropene BRL ug/L : 0.5 
71-43-2 Benzene BRL UR/L 0.5 H 

: 107-06-2 1 -̂Oichloroethane BRL ug/L 0.5 

79-01-6 Tnchloroethene 3 ug/L 0.5 

7W7-5 1 ,2-DidilofOpropane BRL ; ug/L 0.5 

74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodidiloromethane BRL ug/L 0.5 
123-91-1 1,4-Dioxane BRL ug/L J 500 : 
10061-01-5 ds- 1 ,>Dich bropropene BRL ug/L 0.5 
108-10-1 4-MethyW2-Pentanone (MIBK) BRL ug/L i 5 
108-88-3 '; Toluene BRL '. ug/L ! 0.5 
10061-02-6 i trans- 1,3-Dichloropropene ; BRl i ug/L < 0.5 
79-00-5 1,1,2-Trichloroethane i BRL ug/L 0.5 i 
127-18-4 Tetiach loroethene 2 1 ug/L 0.5 
142-28-9 : 1,3-Dichloropropane BRL ! ug/L 0.5 ! 
591-78-6 i 2-Hexanone BRL ; ug/L I 5 ] 
124-48-1 Dibromochloromethane ; BRL ! ug/L 0.5 1 
106-93-4 l̂ -Dibromoethane (EDB) j BRL ! ug/L : 0.5 | 
108-90-7 ! Chlorobenzene BRL 1 ug/L i 0.5 ! 
630-20-6 1,1,1,2-Tetrachloroethane 1 BRL ! ug/L i 0.5 
100-41-4 j Ethylbenzene BRl ug/L ! 0.5 

loe-jw/ioMij mefa- Xylene and para- Xylene BRL ug/L 0.5 ! 
95-47-6 ' ortho-Xylene i BRL ug/L 0.5 \ 

lr»r- P n Rrw 1 7nfl Main <Ltiwt Rav MA 



GROUNDVWTER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-3 Matrix: Aqueous 

Project: RM Jones/524.1 Container 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HO/Cool 

Laboratory ID: 6883042 QC Batch ID: VM4-2802-W 

Sampled: 01-14-04 11:10 Instrument ID: MS-4HP6890 

Received: 01-16-04 17:40 Sample Volume: 25 ml 
Analyzed: 01-2044 13:30 Dilution Factor: 1 
Analyst: LMC 2of 2 

ySSS Nonas* ̂ ^gUtb. siJ6Ma»tî gsi '̂ î KKy&±C- ¥; -̂ teSl!fc^
:s^^sm^ 

100-42-5 Stynene BRL m/t 0.5 
75-25-2 Bromoform BRL yg/L OJ 
98-62-8 Isopropyl benzene BRL ug/L 0.5 
108-86-1 Brornobenzene BRL _i Ug/L 0.5 

j 79-34-5 1 , 1 ,2,2-Tetradi loroethane BRL ugl _^ 0.5 
: 96-1 B-4 1 ,2,3-Trichloropropane BRL . "B^-..-,L OJ 

103-65-1 n-Propylbenzene BRL .̂  , 0.5 
95-49-8 2-Chlorotoluene BRL Ugrt- 0.5 
10&67-8 1 ,3,5-Trimethylbenzene BRL ugrt. 0.5 
106-43-4 4-Chlorotoluene BRL U8a 0.5 
9B-06-6 tert- Butyl benzene BRL ug'L 0.5 
95-63-6 1 ,2,4-Trimethylben7ene BRL ugi'L 0.5 
135-98-6- sec -Butyl benzene BRL uĝ L '' 0.5 
541-73-1 1 ,3-Didilorobenzene BRL ug/L 0.5 
99*7-6 4-lsopropyltoluene BRL ug/L ^ 0.5 
106-46-7 1 ,4-DIchlorobenzene BRL ug/L 0.5 
95-50-1 1 ,2-Dichlorobenzene BRL ug/L 0.5 
104-51-8 n-Butyibenzene BRL ug/L 0.5 

.. 96-12-8 j 1,2-Dibromo-3-chloropropane BRL ug/L 0.5 
120-B2-1 L 1,2,4-Tridiloroben2ene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL Ug/L 0.5 ! 
87-61-6 1 ,2,3-Tridilorobenzene BRL ug/L 0.5 
75-650 tert -Butyl Alcohol (TEA) BRL ug/L | 20 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L j_ 0.5 
637-92-3 Ethyl tert- butyl aher(ETBE) BRL ug/L 0.5 
994-05-8 tert -Amy 1 Methyl Ether (TAME) BRL uga 0.5 

/*yggggpg|BtilJy*l' Vr^s^- ^Sî ftglv aSMSf̂ -y- ftrtifcap.v^liasia-r- :̂;;..-̂ ^C4«fc :̂|̂  

Dibromofluoromethane • 10 9.7 ' 97 % 70-130* 
1,2-Didiloroetrane-d, [ 10 9.8 ! 98 % 70-130 % 
Toluene-d, ; 10 10 I 100 % 70- 130* 
4-Bromofluorobenzene | 10 11 j 112 % 70-130 % 

Method Reference Test Methods for Evaluating Solid Waste, US EPA. SW-M6, Thnd Edition, Update III (1996). 
Sample preparation performed by EPA Method S030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyle. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Analvriral Inr PO Rrw 1 9lV1 79R Main Rnyrarrlc Rav MA 



ANALYTICAL 
EPA Method 8260B 

Volatile Organic? by GC/MS 

Field ID: GZA-4 Matrix: Aqueous 

Project: RM Jones/524.1 Container. 40 ml VOA Vial 

Client: Lightship Engineering Preservation: HO/Cool 

Laboratory ID: 68830-03 QC Batch ID: VM4-2802-W 

Sampled: 01-14-04 13:10 Instrument ID: MS-* HP 6890 

Received: 01-16-04 17:40 Sample Volume: 25 ml 
Analyzed: 01-2044 15-33 Dilution Factor 2 
Analyst: IMG Plge lo(2 

-̂ 3 .̂|i|j|±.j».VP^£-̂ .Vf ̂ -^-jĵ JHf-. L= -gtrmS«"r~: pa^ajjgljjpg ĵarilir -rs *̂̂ -pi5=~a=^ 
75-71-8 DichkHodifluoromethane BRL ug/L i 
74-87-3 Chloromethane BRL ugfl- 1 
7541-4 Vinyl Chloride 8 ug/L i 
74-83-9 Bromomethane BRL ug/l i 
75-00-3 Qiloroethane 17 Ug/L 1 
75-69-4 Trichlorofluoromethane BRL ugfl. 1 
60-29-7 Diethyl Ether BRL ug/L 4 
75-35-4 1,1-Dichloroethene 2 uĝ L 1 

76-13-1 1 ,1 ,2-Tridilorotriiluoroemane 16 ugt 10 
67-64-1 Acetone BRL ugfl 20 

75-154 Carbon Disulfide BRL uga 10 

7549-2 Methylene Chloride BRL ugfl 5 

156-60-5 trans- 1 ,2-Dichtoroetnene BRL ugrt. 1 

163444-4 Methyl tert- butyl Ether (MTBE) BRL Ugfl- 1 

75-34-3 1,1-Dichloroethane 43 ug/L 1 

594-20-7 2,2-DkhtoroprDpane BRL ugfi 1 

156-59-2 as- 1 ,2-Dkhloroetnene 29 u&L 1 

78-93-3 2-Butanone (MEtO BRL ug/l 10 

74-97-5 Bmmochlonxnethane BRL Ugtt- 1 

109-99-9 Tetrahydrofuran (THF) BRL UB/L 10 

67-66-3 Chloroform BRL ug/L 1 
L71-55-6 1,1,1-Trichloroetnane 46 ug/L 1 

56-23-5 Carbon Tetrachloride BRL ug/L 1 
563-58-6 1 ,1-Dichlotopropene BRL ugrt. 1 
71-43-2 Benzene BRL Ugfl 1 
10746-2 1,2-Didiloroethane BRL ug/L 
7941-6 Trichloreethene 27 ug/L 
78-B7-5 1 ,2-Dichlompropane BRL ug/L 
74-95-3 Dibromomethane BRL ug/L 
75-27-4 Bromodichloromethane BRL ug/L 
123-91-1 1,4-Dioxane BRL ugA 1,000 
1006141-5 ds- 1 ,3-Dichloropiopene BRL ug/L 1 
108-10-1 +Wethyl-2-Pentanone (MIBK) BRL ug/L 10 

108-88-3 Toluene 3 ug/L 1 
10061-02-6 trans- 1,3-Didiloropropene BRL ug/L 1 
7940-5 1,1,2-Trichloroetrune BRL ug/L 1 
127-18-4 Tetrachloroethene 5 ug/L 1 
142-28-9 1,3-Dichloropropane BRL Ug/L 1 

! 591-78-6 2-Hexanone BRL ug/L 10 
124-4&-1 Dibromochbromethane BRL ug/L 1 
106-93-4 1,2-Dibromoethane (EDB) BRL uga 1 
108-90-7 Chlorobenzene BRL uga 1 
630-20-6 1 ,1 ,1 ,2-Tetrachloroethane BRL uga 1 
100-41-4 Ethylbenzene 1 ug/L 1 

108-36-3/106-42-3 meta- Xylene and para- Xylene 1 ug/L 1 
95-47-6 ortto- Xylene 1 ug/L 1 

X 

.~ ,̂. ,-,*„.- A r.-> iV,1 \nr- PO Rr>v 17fin Main Ru77arrk Rav MA 



GROUNDVWTER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: CZA-4 Matrix: Aqueous 
Project RM Jones/524.1 Container: 40 ml VOA Vial 
Client: lightship Engineering Preservation: HO/Cool 

Laboratory ID: 688304)3 QC Batch ID: VM4-2802-W 
Sampled: 01-14-04 13:10 Instrument ID: MS-4HP6890 

Received: 01-16-04 17:40 Sample Volume: 25 ml 
Analyzed: 01-20-04 15:33 Dilution Factor: 2 
Analyst: LMG Page 20(2 

piEA'-̂ pSefe^̂ l̂eî -'-''•£>/̂ -̂ 5p3r ,î g^^SS^baĵ ^ f̂̂ -̂ '̂ UliS- . '& •fe.TMjyg-̂ g iSSSBsafciiiBiil!? 

flOO-42-5 Styrene BRL ug/L 
75-25-2 Brofnoforro BRL ug/L 
98-82-8 Isopropyl benzene BRL ug/L 
108-86-1 Bromobenzeoe BRL ug/L 
79-34-5 1 , 1 , 2,2-Tetrachloroethane BRL ug/L 
96-184 1 ,2,3-TricMoropropane BRL ug/L 
10345-1 n -Propylbenzene BRL ug/L 
95-W-8 2-Chlorotolucne BRL ug/L 
10*674 1 ,3,5-Trimethylben2efie BRL ug/L 
106-43-4 4-Chlorotoluene BRL ug/L 
98-066 H tert-Butylbenzene BRL ug/L 
95-63-6 1 ,2,4-TrimethyIben2ene BRL ug/L 
135-98-8 sec-Butylbenzene BRL ug/L 1 
541-73-1 1 ,3-Dichlotobenzene BRL ug/L 1 

99-87-6 4-lsopropyholuene BRL ug/L 1 
106-46-7 1,4-Dichlorobenzene BRL ug/L 1 
95-50-1 1 ,2-Dichlorobenzene 8 ug/L 1 

104-51-8 n -Butyl benzene BRL ug/L 1 

96-12-8 1 ,2-Dibromo- J-chloropropane BRL ug/L 1 
120-82-1 1 ,2,4-Trichlorobenzene 2 ug/L 1 
87-68-3 Hexachlorobutadiene BRL ug/L 1 
91-20-3 Naphthalene 20 ug/L 1 
87-61-6 1 ,̂3-Trtehlorobenzene BRL ug/L 1 
75-65-0 tert ̂ utyj Alcohol fTBA) BRL ug/L 40 
108-20-3 DMsopropyl Ether (D1PE) BRL ug/L 1 
637-92-3 Ethyl (en- butyl Ether (ETBE) BRL ug/L 1 
994-05-8 tert^mnyl Methyl Ether (TAME) BRL ug/L 1 

ĵ g^ îiijjaargjfciflaî  *• •• • - •" WT- Sfi&l '*•-'.Meâ i I ~^:~rit8&#ri' ~" " i'-'-:rLi--W r̂siSi@^bg6'.-'-?E^SL 
Dibromofluorometnane 10 9.7 97% ] 70-130% 
1,2-DichloroedTarte-cL, 10 9.6 96% 70-130% _P 
Toluene-da 10 10 100 % 70-130 % 
4-BromofluorDbenzene 10 11 106% 70-130% 

Method Reference: Test Methods for Evaluating Solid Waste, US B>\ SW-846, Thod Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for anatyte. Repotting limit it the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200. 228 Main Stwt R=,W MA 



GROUNDWOTER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Matrix: Aqueous field ID: WE-3 
Project: KM |oms/524.1 Container 40 mi VGA Vial 

Client: Lightship Engineering Preservation: Hd/Cool 

Laboratory ID: 68830-04 QC Batch ID: VM4-2802-W 

Sampled: 01-14-04 1230 Instrument ID: MS-* HP 6890 

Received 01-16-04 17:40 Sample Volume: 25 ml 

Analyzed: 01-2044 16:14 Dilution Factor. 2 
1012 Analyst: LMG 

^ -̂ :<l9jj£aiBaUSi -:r̂ ^̂ g^g^̂ es.; -- -•-• ^̂ ^BÎ âBI ~ L 

75-71-8 Dichlorodrfluoromethane BRL ug/L 1 

74-87-3 Chloromethane BRL ug/L 1 

75-01-4 Vinyl Chloride BRL ug/l 1 

74-83-9 Bromomethane BRL ug/L 1 

75-00-3 Qiloroethane BRL Ug/L i ! 
75-694 Trichlorofl uorom ethane BRL ug/L i 
60-29-7 Diethyl Ether BRL "gl -| 4 

75-35-4 1 , 1 -Dichloroethene 1 ug/L i ! 
76-13-1 1,1,2-Trichlorotrifluoroethane 16 ug/L 10 
67-64-1 Acetone BRL ug/L 20 j 

75-15-0 Carbon Disulfide BRL ug/L 10 

75-09-2 Methytene Chloride BRL ug/L 5 

156-60-5 trans- 1,2-Dichloroethene BRL ug/L 1 > 
1634-04-* Methyl tert- butyl Ether (MTBE) BRL ugt 1 

75-34-3 _| 1,1-Didiloroethane 6 ug/L 1 

594-20-7 2,2-Dichloropropane BRL ug/L 1 

156-59-2 crs- 1,2-Dichloroethene 2 ug/L 1 

78-93-3 2-Butanone (M£K) BRL ug/L 10 
74-97-5 Bromochloromethane BRL ug/L 1 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 10 
67-66-3 Chloroform BRL ug/L 

71-55-6 1 ,1,1-Trichlofoethane 95 ug/L 
56-23-5 Carbon Tetrachloride BRL ug/L 

563-58-6 1 ,1-Dichloropropene BRL ug/L 
71-43-2 Benzene BRL Ug/L 

107-06-2 1,2-Dichloroethane BRL ug/L I 
79O1-6 Trichlomethene 86 ug/L 

78-87-5 1 ,2-Dichloropropane BRL ug/L 
74-95-3 Dibromornethane BRL ug/L 
75-27-* Bromodichloromethane BRL ug/L 
123-91-1 1,4-Dioxane BRL ug/L ,000 i 

10061-O1-5 as- 1,3-Dichloropropene BRL ug/L 1 

106-10-1 4-Methyl-2-Pentenone (MIBK) BRL ug/L 10 

108-68-3 Toluene BRL ug/L 1 1 
10061-02-6 ,_ trans-1 ,3-Dichlonopropene BRL fl^.--
79-00-5 1,1,2-Trichlorocthane BRL ug4 I 
127-18-4 Tetrachloroethene 52 ug/L 
142-28-9 1 ,3-Oichlonopropane BRL ug/L 
591-78-6 2-Hexanone BRL ugA. 0 
124-48-1 Dibromochloromethane BRL ! " ^  .1 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 
108-90-7 Qilorobenzene BRL ug/L i 

630-20-6 1 ,1 ,1 ,2-Tetrachloroethane BRL ug/L : 

100-41-4 Ethylbenzene BRL ug/L ! 

10B-3B-3/10M2-3 mela- Xylene and para- Xylene BRL ug/L 

95-47-6 ortbo- Xylene BRL UB/L , , 

Croundwater Analytical. Inc.. P.O. Box 1200. 22ft Main Street. Buzzards Bav. MA 02532 



GROUMOWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: VVE-3 Matrix: Aqueous 
Project: RM (ones/524.1 Container: 40 ml VGA Vial 
Client: Lightattip Engineering Preservation: HCI/Cool 

Laboratory ID: 6M30-04 QC Batch ID; VM4-2802-W 
Sampled: 01-14-04 12:50 Instrument ID: MS-4HP6WO 
Received: 01-16-04 17:40 Sample Volume: 25 ml 
Analyzed: 01-20-04 16:14 Dilution Factor 2 
Analyst: IMG Pace-. 2of 2 

-w*;:- : -'*-•x. '•'-'• . &^ .-, ̂  jS@flwSBBifi«BS5-ir5;i"̂ ftrifi|Es -̂ a-:tiJijgjjteat r̂Jijjjĵ Mia 
• 100^2-5 Styrene < BRL ug/L 
[ 75-25-2 Bromoform BRl ug/L 

98-82-8 Isopropyl benzene BRL ug/L 
1 108-86-1 Bromobenzene BRL ug/L 1
' 79-34-5 1,1,2,2-Tehach(oroethatie ; BRL ug/L 1 

96-18-4 1 ,2,3-Trichloropropane BRl ug/L i 
103-65-1 n -Propyl benzene BRL ug/L 
95-49-8 2-Chlorotoluene ! BRL ' ug/L ' 1 

j 108-67-8 1,3,5-Trimethylbenzene j BRL ug/L 
106-43-4 4-Chlorotoluene BRL ug/L 1 
98-06-6 tert- Butylbenzene BRL ug/L i 1 

1 95-63-6 1,2,4-Trimethylbenzene BRL ug/L 1 
135-98-8 sec-Butytberuene : BRl ug/L i 
541-73-1 ' 1,3-Dichlorobenzene BRL ug/L i I 

j 99-87-6 4-isopropyttoluene BRL ug/L i 
106-46-7 1 1 ,4-Dichlorobenzene BRL ug/L i 

! 95-50-1 1 ,2-Dichlorobenzene BRL | ug/L i 
104-51-8 n-Butylbenzene BRL ' ug/L i 
96-12-8 , 1 ̂ -Dibromo3<hloropropane BRL ug/L i 

i 120-82-1 1 ,2,4-Trichlorobenzene BRL : ug/L i 
! 87-68-3 Hexachlorobutadierte BRL ug/l 1 i 
j 91-20-3 Naphthalene BRL ug/L i 1 

r1 B7-61-6 1 ,2,3-Trichlorobenzene  BRL ug/L i 
i 75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 40 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 1 1 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL . ug/L 1 

994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 1 

^C^M ÎelCqô p̂ NJ -:: - - - p̂ib3 -iMeifqî r - ''' "Ztfg t̂̂ -^ -^^ ' . i.-y • - - : -s ^pEaiaffis?^^^ 
Dibromofluoromethane 10 9.8 98 % 70-130 % \ 
1 ,2-Dich)oroethane-d4 10 10 102 % 70-130 % : 
Toluene-d, 10 10 100% 70-130% | 
4-Bromofluorobenzene 10 11 113% 70-130 % 

Method Reference Test Methods for Evaluating Solid Waste, US EPA, SW-846. Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration (hat can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street. Bn77^rH<; Rav MA 



GROUNDVWTER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organic; by GC/MS 

Field ID; MW-5 Matrix: Aqueous 

Project: KM Jones/524.1 Container 40 ml VGA Vial 
Client Lightship Engineering Preservation: HCi/Cool 

Laboratory ID: 6883045 QC Batch ID: VM4-2802-W 

Sampled: 01-14-04 13:50 Instrument ID: MS-4HP6890 

Received: 01-1644 17:40 Sample Volume: 25 ml 

Analyzed: 01-2044 14:11 Dilution Factor: 1 
Analyst: IMC F«c; tail 

'"frttSKiiiiiT iaaftm f̂cM*ii?^e;f-̂ H •ms&imm^ >:-S3@iSfei " r.(el|i;tlF 
75-71-8 Dichlorodifluoromcthane BRL 1 ug/L 0.5 
7447-3 Chloromethane BRL ug/l 0.5 
75-01-4 VinyJ Chloride BRL ug/L 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
7540-3 LChloroethane BRL ugft. 0.5 
75-694 TrichloiDfluoroFnethane BRL ug/L 0.5 
60-29-7 Dietfiy) Ether BRL ug/L 2 
75-35-4 1,1-DicMoroethene BRL ug/L 0.5 
76-13-1 1 , 1 ,2-Trichlorotriiluoroethane BRL ug/L 5 
67-*4-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disuffide BRL ug/L 5 
7549-2 Methylene Chloride BRL ug/L 2.5 
156-60-5 tfans- 1 ,2-Dichloroethene BRL ug/L 0.5 
163444-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 1,1-Ofchloroethane BRL ug/L 0.5 
594-20-7 2,2-Dichloropropane BRL «?/L 0.5 
156-59-2 cJs- 1,2-Dichloroelhene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ugn. 5 

' 74-97-5 Bromochlorornethane BRI ug/L 0.5 
109-99-9 Tetrahydroftiran (THF) BRL ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1-Trichloroethane 3 ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ugfl. 0.5 
563-58-6 1 ,1-OichlofOpropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Ofchloroethane BRL ug/L ,_ 0.5 
7941-6 Trichloroethene BRL ug/L 0.5 
7847-5 1 ,2-Oichloropropane BRL ug/L 0.5 
74-95-3 Dferomomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1,4-Oioxane BRL ug/L 500 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methvt-2-Pentanone (MIBK) BRL ug/L 5 
10848-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1,3-Diditoropropene BRL ug/L 0.5 
7940-5 1 ,1 ,2-7richloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene BRL ug/L 0.5 
142-28-9 1 ,3-Dichloropropane BRL ugrt. 0.5 
591-78-6 2-Hexanone BRL ugrt. 5 
124-48-1 Dibrornochloromethane BRL ugA. 0.5 
106-93-4 1,2-Dlbromoetriane (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1,1 ,1,2-Tetrachloroethane BRL ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L ! 0.5 

lO6-3a-irtOfe-42-3 meta- Xylene and para- Xylene BRL ug/L | 0.5 
95-47-6 ortho-Xylene BRL ug/L 0.5 

Groundwater Analytical. Inc., P.O. Box 1200. 228 Main Street. Buzzards Bav MA 



ANALYTICAL 
EPA Method 8260B (Continued) 

Volatile Organic* by GC/MS 

Field ID: MW-5 Matrix: Aqueous 
Project- RM loots/524.1 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HO/Cool 

Laboratory ID: 66S3045 QC Batch ID: VM4-2802-W 
Sampled: 01-14-04 13:50 Instrument ID: MS-4HP6890 
Received: 01-1644 17:40 Sample Volume: 25 mL 
Analyzed: 01-20-04 14:11 Dilution Factor. 1 
Analyst: LMG Page 2«rf 2 

î«gN Ĵ«r̂  ngMHM£fes *̂=^^E=2~^~^ -̂~ -5^" ~-''-̂ ^= ŝ saauiiiî f-̂ m îiî aeat ̂saSB^T?? r-gĵ cHigBa f̂ 
1 100-42-5 Stytcne BRL û L 0.5 

75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 Isopropyl benzene BRL ugfl 0.5 
108-86-1 Bromobenzene BRL ug/L 0.5 
79-34-5 1 , 1 ,2,2-Tetrachloroethane r BRL ug/L 0.5 
96-18-4 1 ,2,3-Trichlcropropane BRL ug/L j 0.5 
103-65-1 n -Propylbenzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L ^ 0.5 _j 
108-67-8 1,3,5-Trimetlryfbenzene _j BRL Ug/L 0.5 
106-43-4 4-Chiorotoluene BRL ug/L 0.5 
98-066 ten-Butyl benzene BRL ug/L 0.5 
95-63-6 1 ,2,4-Trirnettiyl benzene BRL ug/L 0.5 
135-98-8 sec -Butyl benzene BRL ug/L 0.5 
541-73-1 
99-87-6 

1 ,3-Dichlofobenzene 
4-lsopropyholuene 

BRL 
BRL 

ug/L 
Ug/L r

0.5 
 0.5 

10646-7 1 ,4-DichJorobenzene BRL ug/L L 0-5 
95-50-1 1 ,2-Dichlorobenzene BRL ug/L 0.5 
104-51-8 n-Butyibenzene BRL ug/L 0.5 
96-12-8 I,2-Dibfomr>3<ftloropropane BRL ug/L 0.5 
120*2-1 1 ,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 

,91-20-3 Naphthalene BRL Ug/L 0.5 
87-41-6 1 ̂ ,3-Trichlorobenzene BRL ug/L 0.5 
75-65-0 ten -Butyl Alcohol {TEA) BRL ug/L 20 
108-20-3 DHSOpropvl Ether (CHPE) BRL UR/L 0.5 
637-92-3 Ethyl ten- butyl Ether (ETBE) BRL Ug/L 0.5 
994-OS-8 tert-Amy) Methyl Ether (TAME) BRL ug/L 0.5 

:£&&£fa&r$i&i&iijgS '̂̂ -<3^^^•': SjiUeifig BeaaigMi 3sv*MSs««a*y • - ':.7=-̂ " .̂ vs •,-s£SNBWPfe".-:Sg 
Dibromofluoromethane 10 10 101 % 70- 130 t, 
1,2-Didhloroethane-d, 10 11 10* % 70-130% 
Toluene-dt 10 10 104 % 70 - 130 % 
4-Bnxnofluorobenzene 10 11 113 It 70-130% j 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA.SW-846, Thifd Edition, Update HI (1996). 
Sample preparation perfomwd by EPA Method 50MB. 

Report Notations BRL Indicate concentration, if any, is below reportlr̂  limit for anatyte. Reporting limit fete lowest concentration that can be 
•eliably quantified under routine laboratory operating conditions. Repotting limits are adjured for sample lite and dilution. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street. Buzzards Bav. MA 



GROUNOWKTER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GOMS 

Field ID: URS-1 Matrix: Aqueous 
Project: KM Jones/524.1 Container 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HO/Coo! 

Laboratory ID: 68830-06 QC Batch ID: VM4-2802-W 
Sampled: OV14-04 14:10 Instrument ID: MS4HP6890 
Received: 01-16-04 17:40 Sample Volume: 25 ml 
Analyzed: 01*2044 20:18 Dilution Factor. 10 
Analyst: IMC Iof2 

lli«MVS^^ '̂-.:-:&-* .: y îa^sî  snSStHES 
75-77-8 Dichlorodifluorom ethane BRL Ug/L 5 
74-87-3 Chloromethane BRL ug/l 5 
754)1-4 Vinyl Chloride BRL Ug/L 5 
74-33-9 Brwnom ethane BRL ug/L 5 
754)0-3 Chloroethane BRL ug/L 5 
75-O-4 Trlchlorofiuoromethane BRL ug/L 5 
60-29-7 Diethyj Ether BRL ug/L 20 
75-35-4 1,1-DichloroeJhene 120 ug/L 5 

1 76-13-1 1 , 1 ̂ -Trichlorotrifluoroethane BRL ug/L 50 
67-64-1 Acetone BRL ug/L 100 
75-15-0 Carton Disulfide BRL ug/L 50 
75-09-2 Methytene Chloride BRL ug/L 25 

: 156^60-5 trans- 1,2-Dichloroetbene BRL ug/L 5 i 
16344)4-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 5 
75-34-3 1,1-Oichloroethane 300 ug/L 5 
594-20-7 2,2-Dichlonopropane BRL ug/L 5 
156-59-2 cis- 1,2-Didiloroethene BRL ug/L 5 
78-93-3 2-Butanone (MEK) BRL ug/l 50 
74-97-5 Bromochloromethane BRL ug/L 5 
109-99-9 Tetrahydrcrfuran fTHF) BRL ug/L 50 
67-66-3 Chloroform BRL ug/L 5 
71-55-6 1,1,1-Trichloroethane 310 ug/L 5 
56-23-5 Carbon Tetrachloride BRL ug/L 5 
563-58-6 1,1-Dichloropropene BRL US* 5 
71-43-2 Benzene BRL ug/L 5 
107-06-2 1,2-Dichloroethane BRL ug/L 5 
79O1-6 Trichloroethene BRL ug/L 5 
78-87-5 1 ,2-Oichloropropane BRL ug/L 5 
74-95-3 Oibromomethane BRL ug/L 5 
75-27-4 Bromodichloromethane BRL UR/L 5 
123-91-1 1,4-Dioxane BRL ug/L 5,000 ' 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 5 
106-10-1 4-Methyt-2-Pentanone (M1BK) BRL ug/L 50 
108-88-3 Toluene BRL ug/L 5 
10061-02-6 trans- 1 ,3-Otchloropropene BRL ug/L 5 
79-00-5 1,1,2-Trichloroethane BRL ug/L 5 j 
127-18-4 Tetradiloroethene BRL ug/L 5 1 
142-28-9 1 ̂ 3-Dichloropnopane BRL ug/L 5 
591-78-6 2-Hexanone BRL ug/L 50 
124-46-t i Dlbromoctitoromethane BRL ug/L 5 
106-93-* 1,2-Ditxomoethane (EDB) BRL ug/L 5 
108-90-7 Chlorobenzene BRL ug/L 5 1 
630-20-6 1 ,1 , 1 ,2-Tetrachloroethane BRL ug/L 5 
100-41-4 Ethylbenzene BRL ug/L 5 

108-3»-3/lC*̂ 2-3 meta- Xylene and para- Xylene BRL i ug/L 5 "1 
95-47-6 ortho-Xyiene BRl ; ug/L 5 

GrounHwster Analytical. Inc.. P.O. Rnx 1 200 ??ft Main Strwt Ri.7>arr1< Rav MA 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-1 Matrix: Aqueous 

Project: KM Jones/524. 1 Container 40 ml VOA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 68830-06 QC Batch ID: VM4-2802-W 

Sampled: 01-14-04 14:10 Instrument ID: MS-4HP6890 

Received: 01-1644 17:40 Sample Volume: 25ml 

Analyzed: 01-20-04 20:18 Dilution Factor: 10 

Analyst: IMG r»»* in** 

100-42-5 Styrene BRL • ug/L 5 

75-25-2 Bromoform BRL ug/L 5 

98-82-8 Isopropylbenzene BRL ug/L 5 
108-86-1 Bromobenzene BRL ug/L 5 
79-34-5 ! 1,U>Tetradiloroethane BRL ; ug/L 5 
96-18-4 ! 1 ,2,3-Trichloropropane BRL ug/L 5 
> 0345-1 n-Propyl benzene BRL ug/L S 

! 95-49-8 2-Chlorotoluene BRL ; ug/L 5 

108-67-8 1 ,3,5-Trimethylben7ene 1 BRL ug/L 5 
106-43-4 4-Chlorotoluene BRL ug/L 5 
9&O6-6 tert- Butylbenzene i BRL i ug/L 5 
95-63-6 1 ,2(4-Trimethylben2ene BRL i ugft. 5 

135-98-8 sec-Butylbenzene BRL : ug/L 5 
541-73-1 1,3-Dichlorobenzene BRL . ug/L 5 

99-87-6 4-lsopropyitoluene BRL ug/L 5 
10&46-7 1,4-Dichlorobenzene BRL ug/L 5 
95-50-1 1,2-Oicfilorobenrene BRL ug/L ; 5 

104-51-8 n-Butylbenzene BRL ug/L ! 5 
96-12-8 1,2-Dibromo-3-chlorrjprorjane BRL ug/L i 5
120-82-1 ! 1,2,4-Trichlorobenzene BRL ug/L : 5 
87-68-3 Hexachlorobirtadiene BRL ug/L i 5 

91-20-3 , Naphthalene BRL ug/L L 5 
87-61-6 1,2,3-Trichlorobenzene BRL ug/L 5 

75-65-0 ten -Butyl Alcohol (TBA) j BRL ug/L 200 

108-20-3 Dhfsopropyi Ether (DIPE) BRL ug/L 5 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 5 
994-05-fl tert-Amyl Methyl Ether (TAME) BRL ug/L , 5 

^<&*&iai«5»£ŝ r -lii-?." tg£ HHf**̂ igpfî jg;::;:-:: KKO^K: ̂  -•• >s,w; -".^./'^^gci^B^Ppfe 
Dibromofluoromethane 10 9.8 I 96 % 70-130% 
1,2-Dichk>roethane-d4 10 10 j 101 % 70-130% 
Toluene-de 10 10 ' 102 % 70-130 % 

4-Bromofluorobenzene i 10 11 i 112 % 70-130% 

Method Reference Test Methods for Evaluating Solid Was*, US EPA, SW-S46, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 50 JOB. 

Report Notations: BRl Indicates concentration, if any, is below reporting limit for anan/te. Reporting limit is *»e lowest concentration Cut Can be 
reliably quantified under routine laboratory operating conditions Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical. Inc.. P.O. Box 1200. 2?ft Main Bn/T-arrU FUv MA 
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GROUf&JWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: MW-4 Matrix: Aqueous 

Project: RM Jones/524.1 Container 40 ml VOA Vial 

Client: Lightship engineering Preservation: Ha/Cool 

Laboratory ICh 6M30-07 QC Batch ID: VM4-2802-W 

Sampled: 01-14-04 14:30 Instrument ID: MM HP 6890 

Received: 01-16-04 17:40 Sample Volume: 25 ml 
Analyzed: 01-20-04 14:52 Dilution Factor 500 
Analyst: LMG Plge: I a f  2 

-- •*aKs:.: ĵ̂ aA*«iii&g my&&i3avfi: ĵ l̂pnBieirtntfoBjĝ ^̂ â psg:.:.̂ - ~L'3J&f*^±r 

75-71-8 Dichlorodifluoromethane BRL ugft. 250 

74-87-3 Chloromethane BRL ugrt- 250 

75-01-4 Vinyl Chloride BRL ug/l 250 

74-83-9 Brornornethane BRL ug/L 250 

75-00-3 Chloroethane BRL ug/L 250 

75-69-4 Trichlorofluoromethane BRL ugfl. 250 

60-29-7 Diethyl Ether BRL ug/L 1,000 

75-35-* 1,1-Oichloroethene BRL uĝ L 250 

76-13-1 1 .1 ,2-TrichloTOtrifluoroethane BRL ug/L 2,500 
67-64-1 Acetone BRL ug/L 5,000 
75-15-0 Carbon Disulfide BRL ug/L 2,500 
75O9-2 Merhylene Chloride BRL ug/L 1,300 j 

156-60-5 trans- 1 ,2-DIchlocoetrtene BRL ug/L 250 
1634-04-4 Methyl tert- butyl Ether (MTBfi BRL ug/L 250 

75-34-3 1,1-Dichloroethane BRL ug/L 250 
594-20-7 2,2-Dtchloropropane BRL utfL 250 

156-59-2 CK- 1,2-Dichloroethene BRL ug/L 250 
78-93-3 2-Butanone (MEK) BRL ug/L 2,500 
74^97-5 Bromodiloromethane BRL ug/L 250 

I 109-99-9 Tetrahydfrfuran fTHF) BRL ug/L 2,500 
67-66-3 Chloroform BRL ug/L 250 

71-55-6 1,1,1-Trichloroethane 11,000 ug/L 250 
56-23-5 Carbon Tetrachlonde BRL ug/L 250 

563-5^6 1 ,1-Dichloropropene BRL ug/L 250 
71-43-2 Benzene BRL ug/L 250 
107-06-2 1 ,2-Dichloroethane BRL ug/L 250 
79-01-6 Trichloroethene 1,700 ug/L 250 
78-87-5 1 ,2-Dichloropropane BRL ug/L 250 
74-95-3 Dibrornornethane BRL ug/L 250 
75-27-4 Bromodidiloromethane BRL ug/L 250 

123-91-1 1 ,4-Dioxane BRL ug/L 250,000 
10061-01-5 cis- 1,3-Dichloroproper>e BRL u»0. 250 

108-10-1 4-Methy)-2-Pen1anone (MIBK) BRL ug/L 2,500 
10848-3 Toluene 6,300 ug/L 250 

10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 250 1 
79-00-5 1,1 -̂Trichloroethane BRL ug/L 250 
127-18-4 Tetrachloroethene 1,500 ug/L 250 
142-28-9 H 1 ,3-Dichloropropane BRL ug/L 250 
591-78-6 2-Hexanone BRL ug/L 2,500 
124-48-1 Dibromochloromethane . BRL ug/L 250 -] 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 250 J 
108-90-7 Chlorobenzene BRL ug/L 250 J 
630-20-6 1 , 1 , 1 ,2-Tetrachloroetriane BRL ug/L 250 
100-41-4 Ethylbenzene 300 ug/L 250 

10B-J8-3/1 06-42-3 meta- Xylene and para- Xylene 1,500 ug/L 250 
^95-47-6 ortno-Xyiene ^ 310 ug/L 250 

R«->v Main M A 



ANALYTICAL 
EPA Method 8260B (Continued) 

Volatile Organic; by GC/MS 

Field ID: MW-4 Matrix: Aqueous 

Project: RM Joncs/524.1 Container 40 ml VOA Vial 

Client: Lightship engineering Preservation: Hd/Cool 

Laboratory- ID: 6883047 QC Batch ID: VM4-2802-W 

Sampled: 01-14-04 14:30 Instrument ID: MS-4HP6890 

Received: 01-16-04 17:40 Sample Volume: 25 ml 
Analyzed 01-20-04 14:52 Dilution Factor 500

Analyst IMC ftff. 2 of I


=?^g»iimfeg:.i=ĵ T7jr̂ r C''-- " r ~S-' '"""°l ̂ 1 iiliî 'iyH^g^̂ ^S^S"̂ '̂  ̂ g 

100-42-5 Styrene BRL ug/L 250


75-25-2 Brornofbrrn BRL ug/l 250

98-82-8 Isopropylbenzene BRL ug/l 250


108-86-1 Bromobenzene BRL ug/L 250


79-34-5 1,1,2,2-Tetrachloroelhane BRL ugrt. 250

96-18-4 1 ,2,3-TrichloroprDpane BRL ug/L 250


103-65-1 n -Propyf benzene BRL UgA. 250


95-49-8 2-OilorotoIuene BRL ug/L 250


10B-67-8 1 ,3,5-TrimethyJbenzene BRL ug/L 250

106-43-4 4-Chlorotoluene BRL ug/L 250


98-064 tert-Butylbenzene BRL Ug/L 250


95-63-6 1 ,2,4-Trirnethylbenzene BRL ug/L 250


135-98-8 sec -Butyl benzene BRL ug/L 250


541-73-1 1,3-Dichlorobenzene BRL ug/L 250


99-87-6 4-teopropyltoJoene BRL ug/L 250

106-46-7 1,4-Dichlorobenzene BRL ug/L 250


95-50-1 1,2-Dfchlorobenzene 250 ug/L 250


104-51-8 n-Butytbenzene BRL ug/L 250

96-12-8 1 1 ,2-Dibromo-3-chloropropane BRL ug/L 250


120-82-1 1 ̂ ,4-Trichlorobenzene BRL ug/L 250


87-68-3 Hexachlorobutadiene BRL ug/L 250


91-20-3 Naphthalene BRL ug/L 250


87-61-6 1 .2,3-Trichk>fobeiuene BRL ug/L 250


7545-0 tert -Butyl Alcohol (TBA) BRL ug/L 10,000 
108-20-3 DWsopropyl Ether (DIPE) BRL ug/L 250

637-92-3 Ethyl teat- butyl Ether (ETBE) BRL ug/L 250

994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 250


'•'fFilimjSrraBiiiii'Mai' --:-s® îfifei! guiqil ~'v""" '-flPiMilEL':̂ . .' ; **!iWWli ̂ *T°irJ!lMmj|3_1 ̂ ? ^S/^fe?. ::3S 

Dibramofluorornettune 10 9.6 96 1> 70- 130 * 
1,2-Dichloroethane-d4 10 9.8 98 % 70-130 % 

Toluene-da 10 11 105 % 70-130 % 

4-Bromofluorobenzene 10 11 112 % 70-130% 

Method Refa Test Methods for Evaluating Solid Waste, US EPA, SW-846, ThM Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified undei routine latxxatoiy operating conditions. Reporting limits are adjusted foe sample sire and dilution. 

I f 

Groundwater Analytical. Inc.. P.O. Box 1200. 2?R Main Street. Rav MA 



ANALYTICAL 
EPA Method 8260B 

Volatile Organics by GC/MS 

Field ID: Trip Blank Matrix: Aqueous 

Project: RM Jones/524.1 Container: 40 ml VGA Vial 

Client: Ugliltliip Engineering Preservation: HO/Cool 

Laboratory ID: 6M30-08 QC Batch ID: VM4-2802-W 

Sampled: 01-14-04 OfcOO Instrument ID: MS4HP6890 

Received: 01-16-04 17:40 Sample Volume: 25 mL 

Analyzed: 01-20-04 12:49 Dilution Factor 1 
Analyst: LMC Page: lo(2 

^GwwSlMBcn -"•-•••atnoffgf* •~ •' '• *•' .̂ ^̂ ^̂ s; 

75-71-B Dfchlorodifluoromethane BRL ug/L 0.5 

74^7-3 Chloromethane BRL ug/L 0.5 

75-01-4 Vinyl Chloride BRL ugfl. 0.5 

74-83-9 Bromomethane BRL ug/l 0.5 

75-00-3 Chloroethane BRL ug/L 0.5 

75-6*4 Trichlorofluoromethane BRL ug/L 0.5 

60-29-7 Diethyl Ether BRL ug/L 2 

75-35-4 1,1-Dichloroethene BRL ug/L 0.5 

76-13-1 1 , 1 ,2-Trichlorotrifluoroetnane BRL ug/L 5 

67-64-1 Acetone BRL ug/L 10 

75-15-0 Carbon Duulfide BRL ug/L 5 

75-09-2 Methylene Chloride BRL ug/L 2.5 

156-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5 

1634-04-4 Methyl ten- butyl Ether (MTBE) BRL ug/L 0.5 

75-34-3 1,1-Dichloroethane BRL ug/L 0.5 

594-20-7 2,2-DidilofDpronane BRL ug/L 0.5 

156-59-2 cis- 1,2-Didilotoethene BRL ug/L 0.5 

78-93-3 2-Butanone (ME)0 BRL ug/L 5 

74-97-5 Bromochloromethane BRL ug/L 0.5 

109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 

67-66-3 Chloroform BRL ug/L 0.5 

71-55-6 1,1,1-TrichloJoetriane BRL ug/L 0.5 

56-23-5 Carbon Tetrachloride BRL ug/L 0.5 

563-5R-6 1 , 1 -Dichloropropene BRL ug/L as 
71-43-2 Benzene BRL ug/L 0.5 

107-06-2 1,2-Dfchloroethane BRL ug/L 0.5 

79-01-6 Trichloroethene BRL ^ ug/L 0.5 

78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 

74^95-3 Dibromomethane BRL ug/L 0.5 

75-27-4 Bromodichloromethane BRL ug/L 0.5 

123-91-1 1,4-Dioxane BRL ug/L 500 

10061-01-5 cfc- 1,3-Dichloropropene BRL ug/L 0.5 

108-10-1 4 t̂ethyl-2-Fentanone (MIBK) BRL ug/L 5 

10M8-3 Toluene BRL ug/L 0.5 

10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 0.5 

79-00-5 1,1,2-Trichloroethane BRL ug/L 0.5 

127-18-4 Tetrachloroethene BRL Ug/L 0.5 

[J42-28-9 1 ,3-Dichloropropanc BRL Ug/L 0.5 | 

591-78-6 2-Hexanone BRL ug/L 5 

124-48-1 Dibromochlorom ethane BRL ug/L 0.5 

106-93-4 1,2-Dibromoethatie (EDB) < BRL ug/L 0.5 

106-90-7 Chlorobenzene BRL ug/L 0.5 

630-20-6 1,1,1 ,2-Tetrach 1 oroethane BRL ug/L ~1 0.5 

100-41-4 Ethyl benzene BRL ug/L 0.5 
106-3W/1 06-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 

, 95-47-6 ortho- Xylene BRL ug/L 0.5 



ANALYTICAL 
EPA Method 8260B (Continued) 

Volatile Organics by GC/MS 

Field ID: Trip Blank Matrix: Aqueous 

Project: KM Jones/524.1 Container 40 ml VOA Vial 

Client: Lightship Engineering Preservation; HO/Cool 

Laboratory ID: 6883008 QC Batch ID: VM4-2802-W 

Sampled: 01-14-04 00:00 Instrument ID: MS-4HP6890 

Received: 01-16-04 17:40 Sample Volume: 25 ml 
Analyzed: 01-20-04 12:49 Dilution Factor. 1 

Analyst: LMG Page: 2o(2 

r
jgglfiSntfafe ?^Bafî ..i*:ir.£.te;. -•.•.-.• . H-. .s==t: • -••;••

 =r3 îiiniir*jr ~-=m - -m "NO^̂ ,̂ %:SHS • s•.Sff̂ S&Kr.'- ••••=:*;-. •fs?rr-'- • ~- ••:-••-- .7'«^«tiMfl 

100-42-5 Styrene BRL ug/L 0.5 

75-25-2 Bromoform BRL ug/L 0.5 

98-62-8 Isopropyl benzene BRL Ug/L 0.5 

108-86-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L O.S 
96-18-4 1 ,2,3-Trichloropnopane BRL ugfl. 0.5 

103-65-1 n-Propylbeazene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 

108-67-8 1,3>Trimetriylbenzene \ BRL ug/L 0.5 

106-43-4 4-Chlorotoluene BRL ug/L 0.5 

98-06-6 tert- Butyl benzene BRL ug/L 0.5 

95-63-6 1 ,2,4-Trimethylbenzene BRL Ug/L 0.5 

135-98-8 sec -Butyl benzene BRL ug/L 0.5 

j 541-73-1 1 ,3-Dichlorobenzene BRL ug/L 0.5 

99-87-6 4-lsopropyltoluene BRL ug/L 0.5 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 0.5 

95-50-1 1 ,2-Oichlorobenzene BRL ug/L 0.5 
104-51-8 n-Butylbenz«ne BRL ug/L 0.5 1 

• 96-12-8 l̂ -Dibromo-S-chloropropane BRL ug/L 0.5 

1 20-82- 1 1 ,2,4-Trichkxobenzene BRL ug/L 0.5 

87-68-3 Hexadilorobutadiene BRL ug/L 0.5 

91-20-3 Naphthalene BRL ug/L 0.5 
87-61-6 1 ,2,3-Trichlorobenrene BR1 ug/L 0.5 

75-65-0 (at -Butyl Alcohol fTBA) BRL Jig/I 20 
108-20-3 DMsopropyl Ether (DIPE) BRL ug/L 0.5 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 03 
994O5-8 tert^myl Methyl Ether (TAME) BRL ug/L 0.5 

T3r̂ ii;»jujii.[jiitiijjpiiL- >;;gs : -̂- • :**W^ ^ l̂;fc ..jv^^xjga ĵfo- gp£ e . 
Dibromofluoromethanc 10 10 100 % 70-130% 
1,2-Dichloroethane-d, 10 11 106% j 70- 130 % 
Toluene-d, 10 10 104 % [ 70-130% 
4-Bromofluorobenzene 10 12 116% 1 70-130% 

Method Reference Test Method) for Evaluating Solid Watte, US EPA, SW-846, Third Edition, Update ill (1996). 
Sample preparation performed by EPA Method 5030B. 

Report NoUtionc BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is me lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

In/- D T)O 1 A i ! r» 



GRWMDMftTER 
ANALYTICAL 

Project Narrative 

Project: KM Jones/524.1 Lab ID: 68830 
Client Lightship Engineering Received: 01-16-04 17:40 

The following documentation discrepancies, and client changes or amendments were noted for this project: 

l . No documentation discrepancies, changes, or amendments were noted. 

/ '  • -;•'. 

The sample(s) in this project were analyzed by the references analytical methodfe), and no method modifications, 
non-confbrmances or analytical issues were noted, except as indicated below: 

1 . EPA B260B Non-confomnance: Samples 68830-01 through -08. Laboratory control sample (LCS) analyte 1,4-
Dioxane was above recommended recovery limits for QC batch VM4-2802-W. 

2 . EPA 8260B Note: Samples 68830-01 , -O3, -04, -06, and -07. Sample were diluted prior to analysis. Dilution was 
required to keep ail target analytes within calibration. 

Groundwater Analytical. Inc.. P O. Box 1200 ??R Main Strppt MA 
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GTOUNDW4TER 
ANALYTICAL 

Quality Assurance/Quality Control 

rain Overview 

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high 
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test 
Methods for Evaluating Solid Waste, US EPA, SW-846, Update III (1996). 

Quality Control protocols indude written Standard Operating Procedures (SOPs) developed for each 
analytical method. SOPs are derived from US EPA methodologies and other established references. 
Standards are prepared from commercially obtained reference materials of certified purity, and documented 
for traceability. 

Quality Assessment protocols for most organic analyses indude a minimum of one laboratory control sample, 
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch. 
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked 
with internal standards and surrogate compounds. All instrument sequences begin with an initial calibration 
verification standard and a blank; and excepting CC/MS sequences, all sequences close with a continuing 
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12 
hour operating period, whichever is more frequent. 

Quality Assessment protocols for most inorganic analyses indude a minimum of one laboratory control 
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation 
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is 
verified by standard recoveries within plus or minus ten percent of the curve. 

Batches are used as the basic unit for Quality Assessment A Batch is defined as twenty or fewer samples of 
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the 
same techniques or-manipulations, all within the same continuum of time, up to but not exceeding 24 hours. 

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control 
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the 
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or 
expected value. Perent Recoveries for the Laboratory Control Samples are calculated to assess accuracy. 

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks 
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate 
steps of an analytical method. Sample data reported is not corrected for blank contamination. 

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each 
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of 
interest in chemical behavior, but which are not normally found in environmental samples. Percent 
Recoveries are calculated for each Surrogate Compound. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



CTOUNDWOTBR 
ANALYTICAL 

Quality Control Report 
Laboratory Control Sample 

Category. H>A Method 8260B Instrument ID: MS-4HP6890 

QC Batch ID: VM4-28O2-WI Analyzed: 01-20-04 09 )̂2 

Matrix: Aqueous Analyst: LMG 
Units: 

Pi*. 10T2 

*̂ jgBl$MiMber %^-^®mmfc^^m. &a*t^ m&iai&fl • -Jecivwygl if-^Mewm^^-
75-71-8 Didilorodifluorom ethane 10 9.7 97 % 70-130% 
74-87-3 Chloromethane 10 10 101 % 70-130% 
75-01-4 Vinyl Chloride 10 12 118% 70-130% 
74-83-9 Bromomethane 10 11 109 % 70-130% 
7^00-3 Chloroethane 10 11 106 % 70-130% 
75-69-4 Trichlorofluoromethane 10 12 115 % 70-130% 
60-29-7 Diethyl Ether 20 20 102 % 70-130% j 
75-35-4 1 ,1-Dichlofoethene 10 8.2 82 % 70-130% 
76-13-1 1 , 1 ,2-Trich lorotrifluoroethane 20 23 115 % 70-130% ^ 
67-64-1 Acetone 20 20 101 % 70-130% j 
75-15-0 Carbon Disulfide 20 19 95 % 70-130% J 
754)9-2 Methylene Chloride 10 B.O 80% 70-130% 
156-60-5 trans- 1,2-Dichlonoethene 10 8.9 89 % 70-130% 
1634-04-4 Methyl tert- butyl Ether (MTBE) 10 10 102 % 70-130% , 
75-34-3 1,1-Dichloroethane 10 9.0 90 % 70-130% 
594-20-7 2,2-Dichloropropane 10 10 104 % 70-130% 
156-59-2 cis- 1 ,2-Dichloroefhene 10 9.5 95 % 70-130% ~" 
78-93-3 2-Butanone (MEK) 20 19 96 % 70-130% ] 
74-97-5 Brornochloromethane 10 9-2 92% 70-130% 
109-99-9 Tetrahydro/uran (THF) 20 17 84 % 70-130% 
67-66-3 Chloroform 10 9.0 90 % 70-130% 
71-55-6 1,1,1-Trichloroethane 10 9.1 91 % 70-130% 
56-23-5 , Carbon Tetrachloride 10 8.9 89 % 70-130% J 
563-58-6 1 , 1 -Dichloropropene 10 9.1 91 % 70-130% J 
71-43-2 i Benzene j 10 9.0 90% 70-130% 1 
107-06-2 1,2-Dichloroethane 10 8.9 89 % 70-130% 
7901-6 Trichloroethene 10 8.9 89 % 70-130% J 
78-87-5 1 ,2-Didiloropropane 10 9.0 90% 70-130% 
74-95-3 Dtbromomethane 10 9.1 91 % 70-130% J 
75-27-4 Bromodichloromethane ! 10 9.2 92 % 70-130% 1 
123-91-1 1,4-Dioxane '• 200 460 232% q 70-130% 
10061-01-5 1 cis- 1 ,3-DkJilorDpropene 10 8.3 83 % 70-130% 
108-10-1 4-Methyl-2-Pentanone (MIBK) 20 16 88 % 70- J30 % 
108-88-3 Toluene I 10 9.1 91 % 70-130% 
10061-02-6 trans- 1,3-Dichloropropene 10 8.5 85 % 70-130% 
79OO-5 1,1,2-Trichloroethane 10 9.4 94 % 70-130% 
127-18-4 Tetrachloroethene 10 9.8 98% 70-130% 
142-28-9 1,3-Dichloropropane j 10 9.6 96 % 70-130% 
591-78-6 2-Hexanone 20 19 94 % 70-130% 
124-48-1 Dibromochloromethane 10 9.6 ; 96 % 70 - 130 % 
106-93-4 1,2-Dibromoethane (EDB) 10 9.7 ; 97 % 70-130% 
108-90-7 Chlorooenzene 10 9.4 i 94 % 70-130% 
630-20-6 1,1,1 ,2-Tetrachloroethane 10 9.6 96 % 70-130% 
100-41-4 Ethyl benzene 10 10 < 100% _j 70-130% 

108-38-3/106-42-3 /neta- Xyiene and para- Xyiene 20 20 99 % 70-130% 
95-47-6 1 ortho- Xylene 10 9.9 99 % 70-130% 

|_ 100-42-5 Styrene 10 9.7 : 97 % 70-130 % 
75-25-2 Bromoform ! 10 10 100% 70-130% 
96-82-8 Isopropylbenzene ! 10 ; 11 105 % 70-130 % 

k A A r»'»r-*~* 



GROUNDWXTER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Sample 

Category: EPA Method B260B Instrument ID: MS-4HP6890 

QC Batch ID: VM4-2802-WL Analyzed: 01-20-04 09412 
Matrix: Aqueous Analyst: LMC 
Units: ug/L 

Paje. 2 of 2 

=-nf-- -tM^Kfnilfff- "-'--• |fe&t«lMir£- ^m^mm^*m^m^^^ -\ -a**-** Wet-Wft •̂ ^m**m^ ••̂ STF -S>f »ntlHr -.--:• 
108-86-1 Bromobenzene 10 10 104 % 70-130% 

79-34-5 1,1,2,2-TetracMoroelriane ! 10 10 101 % 70-130% 
96-1&4 i;Z,3-Trichloropropane j 10 10 102 % 70-130% 
103-65-1 n-Propylbenzene 10 11 105 % 70-130% 
95-49-8 2-Chk>rotaluene | to 10 103 % 70- 130% 
108-67-8 j 1 ,3,5-Trimethytbenzene 10 11 107 % 70-130 % 
10&43-4 ; 4-Chlorototuene 10 10 103 % 70-130 % 

98-06-6 tert- Burytbenzene 10 11 |_ 106 % 70-130% 

95-63-6 1 ,2/4-Trimethyl benzene 10 11 r 109 % 70-130 % 
i 135-98-8 sec -Butylbenzene 10 10 ' 104 % 70-130 % 

541-73-1 1 ,3-Oidilorobenzene 10 9.8 98 * 70-130 % 
99-87-6 4-lsopropyftoluene 10 11 i_ 106% 70-130 % : 
10&46-7 1,4-Dichkxobenzene 10 9.9 99% j 70-130 % 
95-50-1 1 ,2-Dichloroberzene 10 10 ' 100 % 70-130% ! 
104-51-8 n -Butylbenzene 10 11 105 % 70-130% 
96-12-8 1,2-Dibrorno-3-chlocopropane : 10 10 101 % 70-130 % 

120-82-1 1,2,4-Trirfilorobenzene ]Q 11 110 % 70-130% i 
87-4B-3 Hexachlorobutadtene ; 10 13 125% 70-130% 
91-20-3 Naphthalene j 10 9.6 96 % 70-130% 
87-61-6 1,2,3-Trichlorobenzene 10 10 103% 70-130% 
75-65-0 tert -Butyl Alcohol CTBA) 200 200 99 % 70-130% 
108-20-3 Di-isopropyl Ether (DIPE) 10 9.8 98 % : 70-130% ! 
637-92-3 Ethyl tert-butyl Ether (ETBE) 10 11 107 % 70-130% 
994-05-8 tert^myl Methyl Ether (TAME) 10 8.9 89 % 70- 130% 

^yfrSmnflZDii'igJMid':'̂ ---"3 -̂;:̂ il&:'i;Sr- '.•/ ".r?.r •; ' ; '~JJLu5iiftff "FlStocSay; ..33SL-^MC-USfe".̂  
10 Dibromofluonxnethane ***^ 10 103 % 70-130% 

1,2-Dichloroethane-d4 10 11 109 % 70-130% 
Toluene-d( 10 11 105 % 70-130% i 

4-Bromofluorobenzene 10 11 113 % 70-130% 

Method Reference: Test Methods for evaluating Solid Waste, US EPA, SW446, Third Edition, Update III (1996). 
Sample preparation perfumed by EPA Method 503OB. 

Report Notations AlI calculations performed prior to rounding. Quality Conbol Limits are defined by the methodology, 
or alternatively based upon the historical average recovery plus or minus three standard deviation units. 

q Recovery outside recommended limits. 

Analvtiral In/- PO Rnv 1 7fVl M^In C.troat Ran MA 



ANALYTICAL 
Quality Control Report 

Method Blank 
Category: EPA Method 8260B Instrument ID: MS-4HP6890 
QC Batch ID: VM4-2802-WB Analyzed: 01-20-04 09-J5 

Matrix: Aqueous Analyst: LMG 
Raft 1o*J 

pgSlp^er: ^QM&in :̂̂ :' '-•Nj&sm;-:1 ttoafSL î&*ia*u*gf. VA^fcWS. £&-,gSlP?'"̂  

75-71-6 Dichlorodifluoromethane BRL ug/L 0.5 

74-87-3 Oiloromethane BRL ug/L 0.5 
75-OM Vinyl Chloride BRL ugfl 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
75-00-3 , Chloroethane BRL ug/L °-5 
75-69-4 Trichlorofluoromethane BRL ugfl. 0.5 ! 
60-29-7 Diethyl Ether BRL ug/l 2 i 
75-35-4 1,1-Dichloroethene BRL ug/L o-s ; 
76-13-1 1 , 1 ,2-Trichlorotrifl uoroethanc BRL ug/L 5 i 

67-64-1 Acetone BRL ug/L 10 ! 

75-15-0 Carbon Disulfide BRL ug/L 5 ; 

7S09-2 Methylene Chloride BRL ugfl. 2.5 ! 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5 : 
1634-04-4 Methyl fert- butyl Ether (MTBE) BRL ug/L 0.5 ; 
75-34-3 1,1-Olchloroethane BRL ug/L 0.5 
594-20-7 2,2-DichloFopropane BRL ug/L 0.5 ! 
156-59-2 cis- 1,2-Dichloroethene BRL Ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL I ugfl. 5 
74-97-5 Bromoch loromethane BRL ugfl. 0.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 
67-66-3 Qilofoform BRL ug/L 0.5 
71-55-6 1 , 1 , 1 -Trich loroethane BRL J ug/L 0.5 _, 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 i 
563-58-6 1 , 1 -Oich loropropene BRL 1 ug/L 0.5 ; 
7M3-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene BRL ug/L 0.5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-9S-3 Dibromometnane BRL ug/L 0.5 

,_75-27-4 Bromodichlonomethane BRL ugfl. 0.5 
123-91-1 1,4-Dioxane BRL ug/l 500 
10061-01-5 els- 1,3-Dichloropnopene BRL ugfl. 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1,3-Didiloropropene BRL ug/L 0.5 
7900-5 1,1>Trichloroethane BRL ug/L 0.5 
127-1&4 Tetrachloroethene BRL ug/L 0.5 
142-28-9 1 ,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ugfl. 5 
124-48-1 Dibromochloromethane BRL Ug/L 0.5 
106-SM Î r-Dibromoethane fEDB) BRL ugA. 0.5 
108-90^7 Qilorobenzene BRL ug/L 0.5 
630-204 1 ,1 , 1 ,2-Tetrachloroethane BRL ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L 0.5 

108-38-3/1 06-42-9 meta-Xylene and para- Xylene : BRL ug/L 0.5 
95-47-6 ortho-Xylene BRL UB/L 0.5 
100-42-5 Styrene : BRL ugfl. 0.5 j 
75-25-2 Bromoform BRL ug/L 0.5 1 
98-82-8 Isopropylbenzene BRL ug/L 0.5 



ANALYTICAL 
Quality Control Report 

Method Blank 
Category: EPA Method 8260B Instrument ID: MS-4HP6890 
QC Batch ID: VM4-2802-WB Analyzed: 01-20-04 0935 
Matrix- Aqueous Analyst: IMG 

Page: 2«rf  2 

ET===-.J..-.- i4Ta^̂ iĵ *S2Hv: G&3$ii£eWi £-*gjg--:;:.-:,if^P?;£fL -•j;€t»ttgaiii«^vW.;- •••-•liiiiaes*:̂  -^aWifcfftS .-'.r.T .̂fe-. 

108-86-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1,1^̂ -Tetrachloroethane BRL ug/U 03 
96-18-4 1 ̂ ^Trichloropropane BRL ug/L 0.5 

103-65-1 n -Propyl benzene BRL ugfl 0.5 

95-49-8 2-Chtorotoluene BRL ugfl 0.5 

108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 0.5 

106-43-4 4-Chlorotoluene BRL ug/L 0.5 

98-06-6 tert- Butylbenzene BRL _j ug/L 0.5 

95-63-6 1 A4-Trf tnethylbenzene BRL UgO. 0.5 

135-96-8 sec -Butyl benzene BRL ug/l 0.5 

541-73-1 1 ,3-Dichlorobenzene BRL ugO. 0.5 

99-87-6 4-teopropylto)uene BRL ug/L 0.5 

106-46-7 1,4-Dichlorobenzene BRL Ug/t 0.5 

95-50-1 V-Oidilorobenzene BRL ugrt. 0.5 

104-51-8 n -Butylbenzene BRL ug/L 0.5 

96-12-8 1 ,2-Dibrorno-3-chloropfOeane BRL ug/l 0.5 

120-82-1 1 ̂ ,4-Tridilorobenzene BRL ug/L 0.5 

87-68-3 Hexachlorobutadiene BRL ug/L 0.5 

91-20-3 Naphthalene BRL ug/L 0.5 

87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 0.5 

75-65-0 tert -Butyl Alcohol fTBA) BRL ug/L 20 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 

637-92-3 Ethyl fert-botyl Ether (ETBE) BRL up/I 0.5 

994-05-8 tert-Antyt Methyl Ether CTAME) BRL ug/L 1 0.5 

"^ îtî lffii'HiP-"-—-̂ -̂-— Mferftfe*) ̂ SSfteJfifay '̂  -..4s£Vfps; afrtjjgig'y.JL-irgr 

DibromoAuoromethane 10 9.9 99% 70-130% 

1 ,2-Diehloroethane-cU 10 10 101 % 70-130% 
Toluene-da 10 10 102% 70-130% 
4-Bromofl uorobenzene 10 11 112% 70-130 % 

Method Reference Test Methods for Evaluating Solid Waste, US B»A. SW-M6, Thind Edition, Update III (1996). 
Sample preparation performed by EPA Method 5O30B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limH for analyte. Reporting Hmft it the lowest concentration lhat can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

o r\ o~*. 



GROUNDVVATCR 
ANALYTICAL 

Certifications and Approvals 

Groundwater Analytical maintains environmental laboratory certification in a variety of states. 
Copies of our current certificates may be obtained from our website: 

httpVAvww.eroundwatf>ranalvtiralcom/Qua|ifi cations.htm 

Categories: Potable Water, Wastewater, Solid Waste and Soil 
http^Avvw.dph.state.d.us/BRS/Environmental_Lab/OutStatELabUsthtm 

Categories: SDWA, CWA, RCRA/CERCLA 
http^Avww.fl oridadep.org/labs/qa/dohforms.htm 

.r 

Categories: Drinking Water and Wastewater 
http-7Avww t̂ate.me.us/dris/eng/water/Compliance.htm 

Categories: Potable Water and Non-Potable Water 
http://www.statejTra.us/dep/bspt/wes/files/ceriabs.pdf 

Categories: Drinking Water and Wastewater 
httpVAvww.desjtate.nh.us/asp/NHELAP/labsview^sp 

Categories: Potable Water, Non-Potable Water and Solid Waste 
http-7/www.wadsworth.org/labcert/elap/comm.html 

Environmental Laboratory Registration (Non-drinking water and Non-wastewater) 
http /̂www.dep.state.pa. us/Labs/Registered/ 

t of Health, 5* 

Categories: Surface Water, Air, Wastewater, Potable Water, Sewage 
httpiVwww.healthri.orB/labs/labsCT_MA.htm 

- . _ • "tll'iV:- '. • •' 

Foreign soil import permit 

VERMONT, , Water Supply Qiv̂ biii? 

Category: Drinking Water 
http://www.venrorrtdrinkingwater.org/wsops/labtable.PDF 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



Groundwater Analytical, Inc. GROUNDWATER P.O. Box 1200 
228 Main Street 
Buzzards Bay, MA 02532 

Telephone (508) 759-4441 
FAX (508) 759-4475 

 w-r rApril 26, 2004 www.groundwateranalytical.com 

Mr. Joe O'Brien 
Lightship Engineering 
36 Cordage Park Circle 
Plymouth, MA 02360 

LABORATORY REPORT APR 2 9 2004 

Project: RM Jones/542 U U 

Lab ID: 71513 
Received: 04-14-04 

Dear Joe: 

Enclosed are the analytical results for the above referenced project. The project was processed for 
Priority turnaround. 

This letter authorizes the release ot the analytical results, and should be considered a part ot this 
report. This report contains a sample receipt report detailing the samples received, a project 
narrative indicating project changes and non-contormances, a quality control report, and a 
statement ot our state certifications. 

The analytical results contained in this report meet all applicable NELAC standards, except as may 
be specifically noted, or described in the project narrative. This report may only be used or 
reproduced in its entirety. 

I attest under the pains and penalties ot perjury that, based upon my inquiry ot those individuals 
immediately responsible tor obtaining the intormation, the material contained in this report is, to 
the best ot my knowledge and belief, accurate and complete. 

Should you have any questions concerning this report, please do not hesitate to contact me. 

Sincerely, 

Jonathan RTSanford 
President 

JRS/kal 
Enclosures 

KHOfi 



GROUNDWATER 
ANALYTICAL 

Sample Receipt Report 

Project: RM Jones/542 Delivery: GWA Courier Temperature: 3.5'C 
Client: Lightship Engineering Airbill: n/a Chain of Custody: Present 

Lab ID: 71513 Lab Receipt: 04-14-04 Custody Seal(s): n/a 

Lab ID Field ID Matrix Sampled Method Notes 

71513-1 URS-3 Aqueous 4/13/04 11:40 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C497714 40 ml VOA Vial Proline BX11813 HCI R-3857D 03-24-04 n/a 

C443932 40 ml VOA Vial Proline BX11838 HCI R-3857D 03-24-04 n/a 

C443920 40 ml VOA Vial Proline BX11838 HCI R-3857D 03-24-04 n/a 

Lab ID FieMID Matrix Sampled Method Notes 

71513-2 URS-2 Aqueous 4/1 3AM 11:55 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C497722 40 ml VOA Vial Proline BX11813 HCI R-3857D 03-24-04 n/a 

C443908 40 ml VOA Vial Proline BX11838 HCI R-3857D 03-24-04 n/a 

C443896 40 ml VOA Vial Proline BX11838 HCI R-3857D 03-24-04 n/a 

Lab ID Field ID Matrix Sampled Method Notes 

71513-3 GZA-4 Aqueous 4/13/0412:20 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C443979 40 mL VOA Vial Proline BX11840 HCI R-3857D 03-23-04 n/a 
C443978 40 ml VOA Vial Proline BX11840 HCI R-3857D 03-23-04 n/a 

| C443967 40 ml VOA Vial Proline BX11840 HCI R-3857D 03-23-04 r n/a 

Lab ID Field ID Matrix Sampled Method Notes 

71513-1 WE-3 Aqueous 4/13/04 12:25 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C474994 40 mL VOA Vial Proline BX11840 HCI R-3857D 03-23-04 n/a 

C443991 40 ml VOA Vial Proline BX11840 HCI R-3857D 03-23-04 n/a 

C443990 40 ml VOA Vial Proline BX11840 HCI R-3857D 03-23-04 n/a 

Lab ID Field ID Matrix Sampled Method Notes 1 

71513-5 MW-5 Aqueous 4/13/0412:55 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C397802 40 ml VOA Vial Industrial BX10332 HCI R-3722D 1 1-24-03 n/a 

C397790 40 mL VOA Vial Industrial BX10332 HCI R-3722D 11-24-03 n/a 

C397778 40 mL VOA Vial Industrial BX10332 HCI R-3722D 11-24-03 n/a i 

Lab ID Field ID Matrix Sampled Method Notes 

71513-6 

Con ID 
VRS-1 

Container Vendor 

Aqueous 

QCLot 

4/1 3AM 13:05 

Preserv 

EPA 8260B Volatile Organics with Oxygenates 

QCLot Prep Ship 1 
C397742 40 mL VOA Vial Industrial BX 10332 HCI R-3722D 11-24-03 n/a ! 

C397766 40 mL VOA Vial Industrial BX 10332 HCI R-3722D 11-24-03 n/a 

C397754 40 mL VOA Vial Industrial BX10332 HCI R-3722D 11-24-03 a/a 1 

Lab ID Reid ID Matrix Sampled Method Notes 

71513-7 MW-4 Aqueous 4/13/0413:45 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C397801 40 mL VOA Vial Industrial BX10332 HCI R-3722D 1 1-24-03 n/a 

C397789 40 mL VOA Vial Industrial BX10332 HCI R-3722D 1 1-24-03 n/a 

C397777 40 mL VOA Vial Industrial BX10332 HCI R-3722D 11-24-03 n/a 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Data Certification 

Project: RM Jones/542 Lab ID: 71513 
Client: Lightship Engineering Received: 04-14-04 17:15 

MA DEP Compendium of Analytical Methods 

Project Location: n/a MA DEP RTN: n/a 

This Form provides ce rtifications for the following data set: 

EPA 8260B: 71513-01 ,-02,-03,-04,-05,-06,-07 

Sample Matrices: Croundwater (X) Soil/Sediment ( ) Drinking Water ( ) Other ( ) 

MCPSW-846 8260B (X) 8151A ( ) 8330 ( ) 6010B ( ) 7470A/1A ( ) 
Methods Used i 8270C ( ) 8081A ( ) VPH ( ) 6020 ( ) 9012A2 ( ) 

As specified in MA OEP 8082 ( ) 8021B ( ) EPH ( ) 7000 S3 ( ) Other ( ) 
Compendium of Analytical 1. List Release Tracking Number (RTN), If known. 
Methods. 2. SW-S46 Method 9Q12A (Equivalent to 9614) 01 MA DEP Ptiylk4o»ic»Uv Available Cyanide (PAQ Method 

(diack all thai apply) 3. S-SW-»46 Methods 7000 Series. Llfl individual method and analyte. 

i An affirmative response to questions A, B, C and D is required for "Presumptive Certainty" status. 

A. Were all samples received by the laboratory in a condition consistent with 
that described on the Chain-of-Custody documentation for the data set? Yes 

B. Were all QA/QC procedures required for the specified analytical method(s) 
included in this report followed, including the requirement to note and 
discuss in a narrative QC data that did not meet appropriate performance 
standards or guidelines? Yes 

C. Does the analytical data included in this report meet all the requirements 
for "Presumptive Certainty," as described in Section 2.0 of the MA DEP 
document CAM VII A, Quality Assurance and Quality Control Guidelines 
for the Acquisition and Reporting of Analytical Data ? Yes 

D. VPH and FPH methods onlv: Was the VPH or EPH method run without 
significant modifications, as specified in Section 1 1.3? n/a 

A response to questions E and F below is required for "Presumptive Certainty" status. 

E. Were all QC performance standards and recommendations for the 
specified methods achieved? No 

F. Were results for all analyte-list compounds/elements for the specified j 

I 
method(s) reported? Yes 

All No answers are addressed in the attached Project Narrative. 

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal 
Inquiry of those responsible for obtaining the Information, the material contained in this 
analytical report Is, to the best of my knowledge and belief, accurate and complete. 

Signature: Position: President 

Printed Name: Jonatharf'K Sanfol Date: 04-26-04 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-3 Matrix: Aqueous 
Project: RM Jones/542 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-01 QC"Batch ID: VM4-2878-W 
Sampled: 04-13-04 11:40 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 ml 
Analyzed: 04-23-04 14:56 Dilution Factor: 5 
Analyst: LMG Page: I of 2 

CAS Number AnaH/te Concentration Notes Unite Repotting LMt 

75-71-8 Dichlorodifluoromethane BRL ug/L 2.5 
74-87-3 ! Chloromethane BRL ug/L 2.5 
75-01-4 Vinyl Chloride BRL ug/L 2.5 
74-83-9 Bromomethane BRL ug/L 2.5 
75-00-3 Chloroethane BRL ug/L 2.5 

I 75-69-4 Trich lorofl uoromethane BRL ug/L 2.5 
60-29-7 Diethyl Ether BRL ug/L 10 
75-35-4 1,1-Dichlonoethene BRL ug/L 2.5 
76-13-1 1 , 1 ,2-Trich lorotrifluoroethane BRL ug/L 25 
67-64-1 Acetone BRL ug/L 50 
75-15-0 Carbon Disulfide BRL ug/L 25 
75-09-2 Methylene Chloride BRL ug/L 13 ( 
156-60-5 trans- 1 ,2-Dichloroethene BRL ug/L 2.5 
1634-04-4 Methyl tert- butyl Ether (MTBE) 13 ug/L 2.5 
75-34-3 1 , 1 -Dich loroethane BRL ug/L 2.5 

594-20-7 2,2-Dichloropropane BRL ug/L 2.5 
156-59-2 cis 1,2-Dichloroethene BRL ug/L 2.5 ; 
78-93-3 2-Butanone (MEK) BRL ug/L 25 | 
74-97-5 Bromoch loromethane BRL ug/L 2.5 
109-99-9 | Tetrahydrofuran (THF) BRL ug/L 25 
67-66-3 Chloroform BRL ug/L 2.5 
71-55-6 1,1,1 -Trichloroethane 160 ug/L 2.5 
56-23-5 Carbon Tetrachloride BRL ug/L , 2.5 
563-58-6 1,1-Dichloropropene BRL ug/L 2.5 
71-43-2 Benzene BRL ug/L 2.5 
107-06-2 1 ,2-Dichloroethane BRL ug/L 2.5 
79-01-6 Trichloroethene 9 ug/L 2.5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 2.5 
74-95-3 Dibromom ethane BRL ug/L 2.5 
75-27-4 Bromodich loromethane BRL ug/L 2.5 
123-91-1 1,4-Dioxane BRL ug/L 2500 
10061-01-5 cis 1,3-Dichloropropene BRL ug/L 2.5 
108-10-1 
108-88-3 

4-Methyl-2-Pentanone (MIBK) 
Toluene 

BRL 
BRL 

ug/L 
ug/L 

25 

2.5 : 
10061-02-6 trans 1,3-Dichloropropene BRL ug/L 2.5 1 
79-00-5 1,1,2-Trich loroethane BRL ug/L 2.5 
127-18-4 Tetrachloroethene 3 ug/L 2.5 
142-28-9 1 ,3-Dichloropropane BRL ug/L 2.5 
591-78-6 2-Hexanone BRL ug/L 25 
124-48-1 Dibromochloromethane BRL ug/L 2.5 
106-93-4 1,2-Dibromoelhane (EDB) BRL ug/L 2.5 
108-90-7 Chlorobenzene ; BRL ug/L 2.5 
630-20-6 1,1,1,2-Tetrachloroethane BRL ug/L 2.5 
100-41-4 ^ Ethylbenzene BRL ug/L 2.5 

108-36-3/106-42.3 meta-Xylene and para-Xylene BRL ug/L 2.5 
95-47-6 ortho- Xylene BRL ug/L 2.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-3 
Project: RM Jones/542 
Client: Lightship Engineering 

Laboratory ID: 71513-01 
Sampled: 04-13-04 11:40 
Received: 04-14-04 17:15 
Analyzed: 04-23-04 14:56 
Analyst: LMG 

CAS Number Analyte 

100-42-5 Styrene 
75-25-2 Bromoform 
98-82-8 Isopropylbenzene 
108-86-1 Bromobenzene 

79-34-5 1,1, 2,2-Tet rach loroethane I
96-18-4 1 ,2,3-Trichloropropane 

103-65-1 n-Propylbenzene 
95-49-8 2-Chlorotoluene 

108-67-8 1 ,3,5-Trimethylbenzene 

25 ml 
5 

Page: 2 oil 

Units Reporting UmH 

ug/L 2.5 
ug/L 2.5 
ug/L 2.5 
ug/L 2.5 
ug/L 2.5 
ug/L 2.5 
ug/L 2.5 
ug/L 2.5 
ug/L 2.5 

106-43-4 
98-06-6 
95-63-6 
135-98-8 
541-73-1 
99-87-6 
106-46-7 
95-50-1 
104-51-8 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 
75-65-0 
108-20-3 
637-92-3 
994-05-8 

QC Surrogate Compound

Dibromofluoromethane
1,2-Dichloroethane-d4

Toluene-de

4-Bromofluorobenzene

4-Chlorotoluene BRL __| ug/L 2.5 

tert- Butylbenzene BRL ug/L 2.5 
1 ,2,4-Trimethylbenzene BRL ug/L 2.5 
sec -Butylbenzene BRL ug/L 2.5 
1 ,3-Dichlorobenzene BRL ug/L 2.5 
4-lsopropyltoluene BRL ug/L 2.5 
1 ,4-Dichlorobenzene BRL ug/L 2.5 
1,2-Dichlorobenzene BRL ug/L 2.5 
n -Butylbenzene BRL Z^ _ ug/L 2.5 
1 ,2-Dibromo-3-chloropropane BRL ug/L 2.5 
1 ,2,4-Trichlorobenzene BRL _| ug/L 2.5 
Hexachlorobutadiene BRL ug/L 2.5 
Naphthalene BRL ug/L 2.5 
1 ,2,3-Trichlorobenzene BRL H ug/L 2.5 

tert -Butyl Alcohol (TBA) BRL ug/L 100 
Di-isopropyl Ether (DIPE) BRL i ug/L 2.5 

Ethyl tert- butyl Ether (ETBE) BRL ug/L 2.5 
tert-Amyl Methyl Ether (TAME) BRL ug/L 2.5 

 Spiked Measured Recovery QC Limns 

 10 11 105 % 70- 130 % 

 10 8.5 85 % 70 - 1 30 % 

 10 9.1 91 % 70 - 1 30 % 

 10 10 101 % 70- 130% 

Method Reference:
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, i
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Matrix: 
Container: 
Preservation: 

QC Batch ID: 
Instrument ID: 
Sample Volume: 
Dilution Factor 

Concentration Notes 

BRL 
BRL 
BRL 
BRL 

 BRL 
BRL 
BRL 
BRL 
BRL 

Aqueous 
40 ml VGA Vial 
HCI/Cool 

VM4-2878-W 
MS-4 HP 6890 

 Test Methods for Evaluating Solid Waste, US EPA, SW-M6, Third Edition, Update III (1996). 

s below reporting limit for analyte. Reporting limit is the lowest concentration that can be 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-2 Matrix: Aqueous 
Project: RM Jones/542 Container. 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-02 QC Batch ID: VM4-2878-W 
Sampled: 04-13-04 11:55 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 ml 
Analyzed: 04-23-04 16:17 Dilution Factor: 20 
Analyst: LMG Page. 1 of 2 

CAS Number Analyte Concentration Notes Units Rtfwrtlns UmU 

75-71-8 Dichlorod if 1 uoromethane BRL ug/L 10 

74-67-3 Chloromethane BRL ug/L 10 

75-01-4 Vinyl Chloride BRL ug/L 10 

74-63-9 Bromomethane BRL ug/L 10 

75-00-3 Chloroethane BRL ug/L 10 

75-69-4 Trichlorofluoromethane BRL ug/L 10 

60-29-7 Diethyl Ether BRL Ug/L 40 

75-35-1 1,1-Dichloroethene IB ug/L 10 

76-13-1 1 ,1 ,2-Trichlorotrifluoroethane BRL ug/L 100 : 

67-64-1 Acetone BRL ug/L 200 I 

75-1 5-0 Carbon Disulfide BRL ug/L 100 ' 

75-09-2 Methylene Chloride BRL ug/L 50 I 

1 56-60-5 trans- 1,2-Dichloroethene BRL ug/L 10 

1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 10 

75-34-3 1,1-Dichloroelhane 67 ug/L 10 

594-20-7 2,2-Dichloropropane BRL ug/L 10 

156-59-2 c/'s- 1 ,2-Dichloroethene 42 ug/L 10 

78-93-3 2-Butanone (MEK) BRL ug/L 100 

74-97-5 B romoch loromethane BRL ug/L 10 i 

109-99-9 Tetrahydrofuran (THF) BRL ug/L 100 

67-66-3 Chloroform BRL ug/L 10 

71-55-6 1 , 1 , 1 -Tried loroethane 1,100 e ug/L 10 ' 

56-23-5 Carbon Tetrachloride BRL ug/L 10 

_563-58-6___^ 1 , 1-Dichloropropene BRL ug/L 10 

71-43-2 Benzene BRL ug/L 10 

107-06-2 1,2-Dichloroethane BRL ug/L 10 
79-01-6 Trichloroethene 460 ug/L 10 
78-87-5 1 ,2-Dichloropropane BRL ug/L 10 

_Z±?H____4 Dibromomethane BRL ug/L 10 

75-27-4 Bromodichloromethane BRL ug/L 10 
123-91-1 1 ,4-Dioxane BRL ug/L 10,000 

c/'s- 1,3-Dichloropropene BRL ug/L 10 uJ°°-6-b2hL_-
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 100 _j 

108-88-3 Toluene BRL ug/L 10 ~* 

10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 10 ! 
79-00-5 1,1,2-Trichloroethane BRL ug/L 10 i

10 127-18-4 Tetrachloroethene 86 ug/L 
J42-2j5-9_ , 1 ,3-Dichloropropane BRL ug/L 10 _j 

591-78-6 2-Hexanone BRL ug/L 100 ; 
124-48-1 Dibromochloromethane BRL ug/L 10 

106-93-4 1 ,2-Dibromoethane (EDB) BRL _i ug/L 10 

108-90-7 Chlorobenzene BRL ug/L i 10 

630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 10 

100-41-4 Ethylbenzene BRL ug/L 10 
108-38-3/106-42-3 meia- Xylene and para- Xylene BRL ug/L 10 
95-47-6 ort/io- Xylene BRL ug/L 10 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-2 Matrix: Aqueous 
Project: RM Jones/542 Container 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-02 QC Batch ID: VM4-2878-W 
Sampled: 04-13-04 11:55 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 ml 
Analyzed: 04-23-04 16:17 Dilution Factor: 20 
Analyst: LMG Page: loll 

CAS Number Analyte Concentration Notes Unite Rfpertlng Limit 

100-42-5 Styrene BRL ug/L 10 

75-25-2 Bromoform BRL ug/L 10 

98-82-8 Isopropylbenzene BRL ug/L 10 

108-86-1 Bromobenzene BRL ug/L 10 

79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 10 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 10 

103-65-1 n-Propyl benzene BRL ug/L 10 
95^9-8 2-Chlorotoluene BRL ug/L 10 
1 08-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 10 
106^3-4 4-Chlorotoluene BRL ug/L 10 
98-06-6 tert- Butylbenzene BRL ug/L 10 
95-63-6 1,2,4-Trimethylbenzene BRL ug/L 10 
135-98-8 sec -B utyI benzene BRL ug/L 10 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 10 
99-87-6 4-lsopropyltoluene ! BRL ug/L 10 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 10 
95-50-1 1 ,2-Dichlorobenzene BRL ug/L 10 
104-51-8 n -Butylbenzene BRL ug/L 10 
96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 10 
120-82-1 1 ,2,4-Trichloro benzene BRL ug/L 10 
87-68-3 Hexach lorobutad iene BRL ug/L 10 
91-20-3 Naphthalene BRL ug/L 10 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 10 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 400 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 10 
637-92-3 Ethyl (ert- butyl Ether (ETBE) BRL ug/L 10 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 10 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromelhane 10 11 109 % 70- 130% 
1,2-Dichloroethane-d4 10 8.8 88 % 70-130 % 
Toluene-d8 10 9.3 93 % 70- 130% 
4-Bromofluorobenzene 10 11 105 % 70 - 1 30 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Indicates concentration exceeded calibration range for the analyte. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-2 Matrix: Aqueous 
Project: RM Jones/542 Container: 40 mL VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-02RA1 QC Batch ID: VM4-2881-W 
Sampled: 04-13-04 11:55 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 mL 
Analyzed: 04-26-04 11:12 Dilution Factor 50 
Analyst: LMG Page: 1of2 

CAS Number Analyte Concentration Notes Units Reporting LlmH 

75-71 -fl Dichlorodifluoromethane BRL ug/L 25 
74-87-3 Chloromethane BRL ug/L 25 
75-01-4 Vinyl Chloride BRL ug/L 25 
74-83-9 Bromomethane BRL ug/L 25 
75-00-3 Chloroethane BRL ug/L 25 
75-69-4 Trich lorof 1 uoromethane BRL ug/L 25 
60-29-7 Diethyl Ether BRL ug/L 100 
75-35-4 1,1-Dichloroethene BRL ug/L 25 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL ug/L 250 
67-64-1 Acetone BRL ug/L 500 
75-15-0 Carbon Disulfide BRL ug/L 250 ; 
75-09-2 Methylene Chloride BRL ug/L 130 
1 56-60-5 trans- 1,2-Dichloroethene BRL ug/L 25 
1 634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 25 
75-34-3 1,1-Dichloroethane 51 ug/L 25 
594-20-7 2,2-Dichloropropane BRL Ug/L 25 
1 56-59-2 cis- 1,2-Dichloroethene BRL ug/L 25 
78-93-3 2-Butanone (MEK) BRL ug/L 250 
74-97-5 Bromochloromethane BRL ug/L 25 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 250 
67-66-3 Chloroform BRL ug/L 25 
71-55-6 1 , 1 , 1 -Trichloroethane 870 ug/L 25 
56-23-5 Carbon Tetrachloride BRL ug/L 25 
563-58-6 1 , 1 -Dichloropropene BRL ug/L 25 
71-43-2 Benzene BRL ug/L 25 
107-06-2 1,2-Dichloroethane BRL ug/L 25 
79-01-6 Trichloroethene 350 ug/L 25 
78-87-5 1 ,2-Dichloropropane BRL ug/L 25 
74-95-3 Dibromomethane BRL ug/L 25 
75-27-4 Bromodichlorom ethane BRL ug/L 25 
123-91-1 1,4-Dioxane BRL ug/L 25,000 
10061-01-5 c/s- 1,3-Dichloropropene BRL ug/L 25 
108-10-1 4-Methyl-2-Penlanone (MIBK) BRL ug/L 250 
108-88-3 Toluene BRL ug/L 25 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 25 
79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 25 
127-18-4 Tetrachloroethene 73 ug/L 25 
142-28-9 1,3-Dichloropropane BRL ug/L 25 
591-78-6 2-Hexanone BRL ug/L 250 
124-48-1 Dibromochloromethane BRL ug/L 25 
106-93-4 1 ,2-Dibromoethane (EDB) BRL i ug/L 25 
108-90-7 Chlorobenzene BRL i ug/L 25 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 25 
100-41-4 i Ethylbenzene BRL ug/L 25 

105-38-3/1O6-«2-3 i mefa- Xylene and para- Xylene BRL ug/L 25 
95-47-6 ; ortho- Xylene BRL ug/L 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: URS-2 Matrix: Aqueous 

Project: RM Jones/542 Container: 40 ml VOA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-02RA1 QC Batch ID: VM4-2881-W 

Sampled: 04-13-04 11:55 Instrument ID: MS-4 HP 6890 

Received: 04-14-04 17:15 Sample Volume: 25 ml 

Analyzed: 04-26-04 11:12 Dilution Factor: 50 

Analyst: LMG Page: 2 of 2 

CAS Number Analyte Concentration Notes Units teporthtf UmH 

100-42-5 Styrene BRL ug/L 25 

75-25-2 Bromoform BRL ug/L 25 

98-82-8 Isopropylbenzene BRL ug/L 25 

108-86-1 Bromobenzene BRL ug/L 25 

79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 25 
96-18-4 1,2,3-Trichloropropane BRL ug/L 25 

! 103-65-1 n-Propyl benzene BRL ug/L 25 

95-49-6 2-Chlorotoluene BRL ug/L 25 
108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 25 
106-43-4 4-Chlorotoluene BRL ug/L 25 

98-06-6 ten- Butylbenzene BRL ug/L 25 

95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 25 
135-98-$ sec -Butyl benzene BRL ug/L 25 
541-73-1 1,3-Dichlorobenzene BRL ug/L 25 
99-87-6 4-lsopropyltoluene BRL ug/L 25 
106-46-7 1,4-Dichloro benzene BRL ug/L 25 
95-50-1 1,2-Dichlorobenzene BRL ug/L 25 
104-51-8 n -Butylbenzene BRL ug/L 25 
96-12-8 1,2-Dibromo-3-chlofopropane BRL ug/L 25 
120-82-1 1 ,2,4-f rich lorobenzene BRL ug/L 25 
87-68-3 Hexachlorobutadiene BRL ug/L 25 

91-20-3 Naphthalene BRL ug/L 25 

87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 25 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 1,000 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 25 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 25 
994-05-S tert-Amyl Methyl Ether (TAME) BRL ug/L 25 

QC Surrogate Compound Spiked Measured Recovery QC Units 
Dibromofluoromethane 10 9.4 94 % 70 - 1 30 % ! 
1,2-Dichloroethane-d4 10 8.3 83 % 70- 130% 
Toluene-<l8 10 8.2 82 % 70-130 % 

4-Bromofluorobenzene 10 9.2 92 % 70- 130% 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any,is below repotting limit for anatyt6- Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: GZA-4 Matrix: Aqueous 
Project: RM Jones/542 Container: 40 ml VGA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-03 QC Batch ID: VM4-2878-W 
Sampled: 04-13-04 12:20 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 ml 
Analyzed: 04-23-04 12:55 Dilution Factor: 1 
Analyst: LMC Page: 1of2 

CAS Number Analyte Concentration Notes Units Reporting Limit 

75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 
74-87-3 Chloromethane BRL ug/L 0.5 
75-01-4 Vinyl Chloride 4 ug/L 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane 7 ug/L 0.5 

'75-69-4 Trichlorofluoromethane BRL ug/L 0.5 
!_60-29-7 Diethyl Ether I BRL ug/L 2 

75-35-4 1,1-Dichloroethene 0.7 ug/L ,_ °-5 

76-13-1 1 , 1 ,2-Trichlorotrif luoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 Methylene Chloride BRL ug/L 2.5 
156-60-5 trans 1,2-Dichloroethene 0.5 ug/L 0.5 
1634-04-4 Methyl fert- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 1,1-Dichloroethane 15 ug/L 0.5 
594-20-7 2,2-Dichloropropane BRL ug/L 0.5 
156-59-2 cis- 1,2-Dichloroethene 16 ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 Bromochloromethane BRL ug/L 0.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 
67-66-3 Chloroform 1 ug/L 0.5 
71-55-6 1,1,1-Trichloroethane 25 ug/L 0.5 

L56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1, 1-Dichloropropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1 ,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene 20 ug/L 0.5 
78-67-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1 ,4-Dioxane BRL ug/L 500 
10061-01-5 ci's- 1,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L .: 5 
108-88-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 0.5 
79-00-5 1,1,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene 3 ug/L 0.5 
142-28-9 1 , 3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124-48-1 Dibromochloromethane BRL ug/L 0.5 
106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1,1, 1 ,2-Tetrach loroethane BRL ug/L 0.5 
100-41-4 j_ Ethylbenzene 0.7 ug/L 0.5 ! 

108-35-3/106^12-3 meta- Xylene and para- Xylene 0.8 ug/L 0.5 
95-47-6 ortho- Xylene 0.6 ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: GZA-4 Matrix: Aqueous 

Project: RM Jones/542 Container: 40 ml VOA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-03 QC Batch ID: VM4-2878-W 

Sampled: 04-13-04 12:20 Instrument ID: MS-4 HP 6890 

Received: 04-14-04 17:15 Sample Volume: 25 ml 
Analyzed: 04-23-04 12:55 Dilution Factor: 1 

Analyst: LMG Page: 2 of 2 

CAS Number AnaJyte Concentration Notes Units Reporting Umit 

10CM2-5 Styrene BRL ug/L 0.5 

75-25-2 Bromoform BRL ug/L 0.5 

98-82-6 Isopropylbenzene BRL ug/L 0.5 

108-86-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1 , 1 ,2,2-Tetrach loroethane BRL ug/L 0.5 

96-18-4 1,2,3-Tridiloropropane BRL ug/L 0.5 

103-65-1 n -Propylbenzene BRL ug/L 0.5 

95-49-8 2-Chlorotoluene BRL ug/L 0.5 

108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 0.5 

106-43-4 4-Chlorotoluene BRL ug/L 0.5 

98-06-6 tert- Butyl benzene BRL ug/L 0.5 

95-63-6 1,2,4-Tri methyl benzene BRL ug/L 0.5 

135-98-8 sec -Butyl benzene BRL ug/L 0.5 

541-73-1 1 ,3-Dichlorobenzene BRL ug/L 0.5 

99-87-6 4-lsopropyltoluene BRL ug/L 0.5 

106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5 

95-50-1 1 ,2-Dichlorobenzene 4 ug/L 0.5 

1 104-51-6 n -Butylbenzene BRL ug/L 0.5 

96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 0.5 

120-82-1 1 ,2,4-Trichlorobenzene 2 ug/L 0.5 

87-68-3 Hexachlorobuladiene BRL ug/L 0.5 

91-20-3 Naphthalene 14 ug/L 0.5 

87-61-6 1,2, 3-Trich lorobenzene BRL ug/L 0.5 

75-65-0 tert -Butyl Alcohol fTBA) BRL ug/L 20 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 0.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 11 110% 70-130 % 

1 ,2-Dichloroethane-d4 10 9.0 90 % 70 - 1 30 % 
Tolijene-d9 10 9.5 95 % 70-130 % 

4-Bromofluorobenzene 10 10 104 % 70-130 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GRCJUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: WE-3 Matrix: Aqueous 
Project: RM Jones/542 Container: 40 ml VGA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-04 QC Batch ID: VM4-2878-W 
Sampled: 04-13-04 12:25 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 ml 

Analyzed: 04-23-04 15:37 Dilution Factor: 10 
Analyst: LMC Page: 1of2 

CAS Number AnaJyte Concentration Notes Units Reporting Limit 

75-71-8 Dichlorodifluoromethane BRL ug/L S 

74-87-3 Chloromethane BRL ug/L 5 
75-01-4 Vinyl Chloride BRL ug/L 5 
74-83-9 Bromomethane BRL ug/L 5 

75-00-3 Chloroethane BRL ug/L 5 
75-69-4 Trichlorofluoromethane BRL ug/L 5 
60-29-7 Diethyl Ether BRL ug/L 20 
75-35-4 1,1-Dichloroethene BRL ug/L 5 
76-13-1 1,1,2-Trichlorotrifluoroethane BRL ug/L 50 
67-64-1 Acetone BRL ug/L 100 
75-15-0 Carbon Disulfide BRL ug/L 50 
75-09-2 Methylene Chloride BRL ug/L 25 
156-60-5 trans- 1 ,2-Dichloroethene BRL ug/L 5 
1634-04-4 Methyl ten- butyl Ether (MTBE) BRL ug/L 5 
75-34-3 1,1-Dichloroethane 29 ug/L 5 

594-20-7 2,2-Dichloropropane BRL ug/L 5 
156-59-2 c/s- 1 ,2-Dichloroethene 19 ug/L 5 
78-93-3 2-Butanone (MEK) BRL ug/L J 50 
74-97-5 Bromoch loromethane BRL ug/L 5 
109-99-9 _j Tetrahydrofuran (THF) BRL ug/L 50 
67-66-3 Chloroform BRL ug/L 5 
71-55-6 1,1,1-Trichloroethane 580 e ug/L 5 
56-23-5 Carbon Tetrachloride BRL ug/L 5 
563-58-6 1,1-Dichloropropene BRL ug/L 5 
71-43-2 Benzene BRL ug/L 5 
107-O6-2 1,2-Dichloroethane BRL ug/L 5 
79-01-6 Trichloroethene 300 ug/L 5
78-87-5 1,2-Dichloropropane BRL ug/L 5 
74-95-3 Dibromomethane BRL ug/L 5 
75-27-4 Bromodichloromethane BRL ug/L 5 
123-91-1 1,4-Dioxane BRL ug/L 5,000 
10061-01-5 c/s- 1,3-Dichloropropene BRL ug/L 5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 50 
108-88-3 Toluene BRL ug/L 5 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 5 
79-00-5 1,1,2-Trichloroethane BRL ug/L 5 
127-18-4 Tetrachloroethene 92 ug/L 5 
142-28-9 1,3-Dichloropropane BRL ug/L 5 

1J91-78-6 2-Hexanone BRL ug/L 50 
124-48-1 Dibromochloromethane BRL ug/L 5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 5 
108-90-7 Chlorobenzene BRL ug/L ; 5 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 5 
100-41-4 Ethylbenzene BRL ug/L 5 

108-38-3/106-42-3 meta- Xylene and para- Xylene BRL ug/L 5 
95-47-6 ortho- Xylene BRL ug/L 5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: WE-3 Matrix: Aqueous 
Project: RM Jones/542 Container: 40 ml VGA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-04 QC Batch ID: VM4-2878-W 

Sampled: 04-13-04 12:25 Instrument ID: MS-4 HP 6890 

Received: 04-14-04 17:15 Sample Volume: 25 ml 
Analyzed: 04-23-04 15:37 Dilution Factor: 10 
Analyst: LMG Page: 2 of 2 

CAS Number Analyte Concentration Notes Units Reporting LMt 

100-42-5 Styrene BRL ug/L | 5 
75-25-2 B romof orm BRL ug/L 5 

98-82-6 Isopropylbenzene BRL ug/L 5 
108-36-1 Bromobenzene BRL ug/L 5 

 79-34-5 1 , 1 ,2,2-Tetrach loroethane BRL ug/L 5 

96-1 8^» 1 ,2,3-Trichloropropane BRL ug/L 5 

103-65-1 n -Propylbenzene BRL ug/L 5 

95-49-B 2-Chlorotoluene BRL ug/L 5 

108-67-8 1,3,5-Trimethyl benzene BRL ug/L 5 

106-43-4 4-Chlorotoluene BRL ug/L 5 

98-06-6 fert-Butylbenzene BRL ug/L 5 

95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 5 

135-98-8 sec-Butylbenzene BRL ug/L 5 

541-73-1 1,3-Dichlorobenzene BRL ug/L 5 

99-87-6 4-lsopropyltoluene BRL ug/L 5 

106-46-7 1,4-Dichloroben7ene BRL ug/L 5 

95-50-1 1 ,2-Dichlorobenzene BRL ug/L 5 

104-51-8 n-Butylbenzene BRL ug/L 5 

96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 5 

120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 5 

87-68-3 Hexach lorobutadiene BRL ug/L 5 

91-20-3 Naphthalene BRL ug/L 5 

87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 5 

75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 200 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 5 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 5 

994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 12 117 % 70-130 % 
1,2-Dichloroethane-d4 10 9.4 94 % 70-130% 
Toluene-dj 10 10 102 % 70 - 1 30 % 
4-B romof1 uorobenzene 1 0 11 114 % 70-130 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Indicates concentration exceeded calibration range for the analyte. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: WE-3 Matrix: Aqueous 
Project: RM Jones/542 Container: 40 ml VGA Vial 
Client: Lightship Engineering Preservation: HQ/Cool 

Laboratory ID: 71513-04RA1 QC Batch ID: VM4-2881-W 
Sampled: 04-13-04 12:25 Instrument ID: MS-4 HP 6890 
Received1. 04-14-Q4 17:15 Sample Volume: 25 mL 
Analyzed: 04-26-04 13:14 Dilution Factor: 20 
Analyst: LMG Page; lo(2 

CAS Number Analyte Concentration Notes Units Reporting UmH 

75-71-8 Dichlorodifluoromethane BRL ug/L 10 

74-87-3 Chloromethane BRL ug/L 10 
75-01-4 Vinyl Chloride BRL ug/L 10 
74-83-9 Bromom ethane BRL ug/L 10 
75-00-3 Chloroethane BRL ug/L 10 
75-69-4 Trichlorofl uoromethane BRL ug/L 10 
60-29-7 Diethyl Ether BRL ug/L 40 
75-35-4 1,1-Dichloroethene BRL ug/L 10 
76-13-1 1 , 1 ,2-Trichlorotrif luoroethane BRL ug/L 100 
67-64-1 Acetone BRL ug/L 200 
75-15-0 Carbon Disulfide BRL ug/L 100 
75-09-2 Methylene Chloride BRL ug/L 50 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 10 
1634-04-4 Methyl Jert- butyl Ether (MTBE) BRL ug/L 10 
75-34-3 1,l-Dichloroethar\e 23 ug/L to 
594-20-7 2,2-Dichloropropane BRL ug/L 10 
1 56-59-2 c«- 1 ,2-Dichloroethene BRL ug/L 10 
78-93-3 2-Butanone (MEK) BRL ug/L 100 
74-97-5 Bromochloromethane BRL ug/L 10 
109-99-9 Tetrahydrofuran fTHF) BRL ug/L 100 
67-66-3 Chloroform BRL ug/L 10 
71-55-6 1,1,1-Trichloroethane 470 ug/L 10 
56-23-5 Carbon Tetrachloride BRL ug/L 10 
563-58-6 1,1-Dichloropropene BRL ug/L 10 
71-43-2 Benzene BRL ug/L 10 
107-06-2 1,2-Dichloroethane BRL ug/L 10 
79-01-6 j Trichloroethene 240 ug/L 10 , 
78-87-5 1,2-Dichloropropane BRL ug/L 10 
74-95-3 Dibromomethane BRL ug/L 10 
75-27-4 Bromodichloromethane BRL ug/L 10 
123-91-1 1,4-Dioxane BRL ug/L 10,000 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 10 
108-10-1 4-Methyl-2-Pentanone (MIBK) ^ BRL ug/L 100 
108-88-3 Toluene BRL ug/L 10 
10061-02-6 ! trans- 1,3-Dichloropropene BRL ug/L 10 
79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 10 
127-18-4 Tetrachloroethene 77 ug/L 10 
142-28-9 1,3-Dichloropropane BRL ug/L 10 
591-78-6 2-Hexanone BRL ug/L 100 
124-48-1 Dibromochloromethane '•• BRL ug/L 10 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 10 
108-90-7 Chlorobenzene BRL ug/L 10 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 10 
100-41-4 Ethylbenzene BRL ug/L 10 

1 08-38-3/1 06-42-3 meta-Xylene and para- Xylene BRL ug/L 10 
95-47-6 ortho-Xylene BRL ug/L 10 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: WE-3 Matrix: Aqueous 

Project: RM Jones/542 Container: 40 mL VGA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-04RA1 QC Batch ID: VM4-2881-W 

Sampled: 04-13-04 12:25 Instrument ID: MS-4 HP 6890 

Received: 04-14-04 17:15 Sample Volume: 25 ml 

Analyzed: 04-26-04 13:14 Dilution Factor 20 
Analyst: LMG Page: lo(2 

1 CAS Number Analyte Concentration Notes Units Rtporthtt Ltmtt 

100-42-5 Styrene BRL ug/L 10 

75-25-2 Bromoform BRL ug/L 10 

98-62-8 Isopropylbenzene BRL ug/L 10 

108-86-1 Bromobenzene BRL ug/L 10 

79-34-5 I 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 10 

I 96-18-4 1 ,2,3-Trichloropropane BRL ug/L 10 

103-65-1 n-Propylbenzene BRL ug/L 10 

95-49-8 2-Chlorotoluene BRL ug/L 10 

108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 10 

106-43^ 4-Chlorotoluene BRL ug/L 10 ' 

! 98-06-6 tert- Butyl benzene BRL ug/L 10 

95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 10 

135-98-8 sec -Butyl benzene BRL ug/L 10 

541-73-1 1 ,3-Dichlorobenzene BRL ug/L 10 

99-87-6 4-lsopropyltoluene BRL ug/L 10 

106-46-7 1 ,4-Dichlorobenzene BRL ug/L 10 

95-50-1 1 ,2-Dichlorobenzene BRL ug/L , 10 

104-51-8 n -Butylbenzene BRL ! ug/L 10 

96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 10 

120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 10 

87-68-3 Hexachlorobutadiene BRL ug/L 10 

91-20-3 Naphthalene BRL ug/L 10 ] 

87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 10 

75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 400 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 10 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 10 

994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 10 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 9.1 91 % 70 - 1 30 % 

1,2-Dichloroethane-d4 10 7.8 78 % 70 - 1 30 % 
Toluene-d8 10 7.9 79 % 70 - 1 30 % ! 

4-Bromofluorobenzene 10 8.9 89 % 70 - 1 30 % | 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 50308. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration thai can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: MW-5 Matrix: Aqueous 
Project: RM Jones/542 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-05 QC Batch ID: VM4-2878-W 
Sampled: 04-13-04 12:55 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 ml 
Analyzed: 04-23-04 13:35 Dilution Factor: 1 
Analyst: LMC Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Reporting UmH 

75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 

74-67-3 Chloromethane BRL ug/L 0.5 

75-01-4 Vinyl Chloride BRL ug/L 0.5 

74-83-9 Bromomethane BRL ug/L 0.5 

75-00-3 Chloroethane BRL ug/L 0.5 

75-69-4 Trichlorofluoromethane BRL i ug/L 0.5 | 
60-29-7 Diethyl Ether BRL ug/L ! 2 
75-35-4 1,1-Dichloroethene BRL ug/L ; 0.5 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 

75-09-2 Methylene Chloride BRL ug/L 2.5 _j 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 1,1-Dichloroethane BRL ug/L 0.5 1 
594-20-7 2,2-Dichloropropane BRL Ug/L 0.5 
156-59-2 cis- 1 ,2-Dichloroethene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 Bromochloromethane BRL ug/L 0.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 """ 
67-66-3 Chloroform BRL ug/L 0.5 1 
71-55-6 1,1,1-Trichloroethane 5 ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1,1-Dichloropropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene BRL ug/L 0.5 ; 
78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1 ,4-Dioxane BRL ug/L 500 
10061-01-5 cis- 1 ,3-Dichloropropene BRL ug/L 0.5 ~l 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 "^ 
108-S8-3 Toluene BRL ug/L 0.5 j 
10061-02-6 trans 1,3-Dichloropropene BRL ug/L 0.5 J 
79-00-5 1,1,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene BRL ug/L 0.5 
142-28-9 1,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124-48-1 Dibromochloromethane BRL ug/L 0.5 
106-93-4 1,2-Dibromoethar>e (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1,1 ,1 ,2-Tetrachloroethane BRL ug/L 0.5 ^ 
100-41-4 Ethylbenzene BRL ug/L 0.5 

106-36-3/106-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 
95-47-6 ort/io- Xylene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: MW-5 Matrix: Aqueous 
Project: RM Jones/542 Container: 40 ml VGA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-05 QC Batch ID: VM4-2878-W 
Sampled: 04-13-04 12:55 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 ml 
Analyzed: 04-23-04 13:35 Dilution Factor: 1 
Analyst: LMG Page: lot! 

CAS Number Anah/te Concentration Notes Units Reporting Limit 

100-42-5 Styrene BRL ug/L 0.5 

75-25-2 Bromoform BRL ug/L 0.5 

98-82-8 Isopropylbenzene BRL ug/L 0.5 
108-86-1 Bromobenzene BRL ug/L 0.5 
79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 0.5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 0.5 
103-65-1 n -Propylbenzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 
108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 0.5 ; 

106-43-4 4-Chlorotoluene BRL ug/L 0.5 
98-06-6 fert- Butylbenzene BRL ug/L 0.5 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 0.5 
135-98-8 iec -Butylbenzene BRL ug/L 0.5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 0.5 
99-87-6 4-lsopropyltoluene BRL ug/L 0.5 
106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5 
95-50-1 1 ,2-Dichlorobenzene BRL ug/L 0.5 
104-51-8 n -Butylbenzene BRL ug/L 0.5 
96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 0.5 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexach lorob utad iene BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 0.5 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 20 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 0.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 11 110% 70-130 % 
1,2-Dichloroethane-d., 10 9.1 91 % 70 - 1 30 % 
Toluene-dB 10 9.5 95 % 70- 130% 
4-Bromofluorobenzene 10 10 105 % 70 - 1 30 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit (or analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: VRS-1 Matrix: Aqueous 
Project: RM Jones/542 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-06 QC Batch ID; VM4-2878-W 
Sampled: 04-13-04 13:05 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 ml 
Analyzed: 04-23-04 16:58 Dilution Factor: 20 
Analyst: IMG Page-. 1 of 2 

CAS Number Analyte Concentration Notes Units Reporting Unit 

75-71-8 Dichlorodifluoromethane BRL ' ug/L 10 

74-87-3 Chloromethane BRL ug/L 10 

75-01-4 Vinyl Chloride BRL ug/L 10 

74-83-9 Bromomethane BRL ug/L 10 
75-00-3 Chloroethane BRL ug/L 10 
75-69-4 I Trichlorofluoromethane BRL ug/L 10 
60-29-7 Diethyl Ether BRL ug/L 40 
75-35-4 1,1-Dichloroethene 65 ug/L 10 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL ug/L 100 
67-64-1 Acetone BRL ug/L 200 
75-15-0 Carbon Disulfide BRL ug/L 100 
75-09-2 Methylene Chloride BRL ug/L 50 
156-60-5 trans- 1 ,2-Dichloroethene BRL ug/L 10 
1634-04-4 Methyl ten- butyl Ether (MTBE) BRL ug/L 10 
75-34-3 1,1-DicHoroethane 170 ug/L 10 
594-20-7 2,2-Dichloropropane BRL ug/L 10 
156-59-2 c/s- 1,2-Dichloroethene BRL ug/L 10 
78-93-3 2-Butanone (MEK) BRL ug/L 100 
74-97-5 Bromochloromethane BRL ug/L 10 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 100 
67-66-3 Chloroform BRL ug/L 10 
71-55-6 1,1,1 -"["rich loroethane 670 ug/L 10 
56-23-5 Carbon Tetrachloride BRL ug/L 10 
563-58-6 1,1-Dichloropropene BRL ug/L 10 
71-43-2 Benzene BRL ug/L 10 i 

i 107-06-2 1 ,2-Dichloroethane BRL ug/L 10 
79-01-6 ^ Trichloroethene BRL ug/L 10 
78-87-5 1 ,2-Dichloropropane BRL ug/L 10 
74-95-3 Dibromomethane BRL ug/L 10 
75-27-4 Bromodichloromethane BRL ug/L 10 
123-91-1 1,4-Dioxane BRL ug/L 10,000 
10061-01-5 c/s- 1,3-Dichloropropene BRL ug/L 10 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 100 
108-68-3 Toluene BRL ug/L 10 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 10 
79-00-5 1,1,2-Trichloroethane BRL ug/L 10 
127-18-4 Tetrachloroethene BRL ug/L 10 
142-28-9 1 , 3-Dich loropropane BRL ug/L ! 10 

1 591-78-6 2-Hexanone BRL ug/L 100 
124-48-1 Dibromochlorom ethane BRL ug/L 10 
106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 10 1 
108-90-7 Chlorobenzene BRL ug/L 10 | 
630-20-6 ! 1,1,1 ,2-Tetrach loroethane BRL ug/L 10 
100-41-4 Ethylbenzene BRL ug/L 10 ! 

108-38-3/106-12-3 meta- Xylene and para- Xylene BRL ug/L 10 1
95-47-6 ort/io- Xylene BRL ug/L 1 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: VRS-1 Matrix: Aqueous 
Project: RM (ones/542 Container: 40 ml VGA Vial 
Client: lightship Engineering Preservation: H a/Cool 

Laboratory ID: 71513-06 QC Batch ID: VM4-2878-W 
Sampled: 04-13-04 13:05 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 ml 

Analyzed: 04-23-04 16:58 Dilution Factor 20 
Analyst: LMG Page: 2o< 2 

CAS Number Analyte Concentration Notes Units Reporting Umh 

100-42-5 Styrene BRL ug/L 10 

75-25-2 Bromoforrn BRL ug/L 10 

98-82-6 Isopropylbenzene BRL ug/L 10 

108-86-1 Bromobenzene BRL ug/L 10 

79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 10
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 10 

10 ;103-65-1 n -Propylbenzene BRL ug/L 
95-49-8 2-Chlorotoluene BRL ug/L 10 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 10 

106^»3-4 4-Chlorotoluene BRL ug/L 10 

98-06-6 tert- Butylbenzene BRL ug/L 10 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 10 

135-98-8 sec-Butylbenzene BRL ug/L 10 
541-73-1 1 , 3-Dichlorobenzene BRL ug/L 10 
99-87-6 4-lsopropyltoluene BRL ug/L 10 

106-46-7 1 ,4-Dich lorobenzene BRL ug/L 10 
95-50-1 1 ,2-Dich lorobenzene BRL ug/L 10 

104-51-8 n -Butylbenzene BRL ug/L 10 
96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 10 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 10 

87-68-3 Hexachlorobutadiene BRL ug/L 10 
91-20-3 Naphthalene BRL ug/L 10 

87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 10 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 400 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 10 

637-92-3 Ethyl tert-butyl Ether (ETBE) BRL ug/L 10 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 10 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromethane 1 0 11 107% 70-130 % ; 

1,2-Dichloroethane-d4 10 8.7 87 % 70 - 1 30 % 
Toluene-dj 10 9.3 93 % 70-130 % 
4-B romof1 uorobenzene 1 0 10 102 % 70- 130% 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample si^e and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: MW-4 Matrix: Aqueous 
Project: RM Jones/542 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-07 QC Batch ID: VM4-2878-W 
Sampled: 04-13-04 13:45 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 ml 
Analyzed: 04-23-04 14:16 Dilution Factor: 200 
Analyst: LMG Page. 1 ol 1 

CAS Number AnaJyte Concentration Notes Units Reporting Unit 

75-71-8 Dichlorodifluoromethane BRL ug/L 100 

74-87-3 Chloromethane BRL ug/L 100 

75-01-4 Vinyl Chloride BRL ug/L 100 

74-83-9 Bromomethane BRL ug/L 100 
75-00-3 Chloroethane BRL ug/L 100 
75-69-4 Trichlorofluoromethane BRL ug/L 100 
60-29-7 Diethyl Ether BRL ug/L 400 
75-35-4 1,1-Dichloroethene BRL ug/L 100 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane 3,800 ug/L 1,000 
67-64-1 Acetone BRL ug/L 2,000 
75-15-0 Carbon Disulfide BRL 1 ug/L 1,000 
75-09-2 Methylene Chloride BRL ug/L 500 
156-60-5 frara- 1,2-Dichloroethene BRL ug/L 100 
1634-04-4 Methyl fert- butyl Ether (MTBE) BRL ug/L 100 
75-34-3 1,1-Dichloroethane 410 ug/L 100 ; 
594-20-7 2,2-Dichloropropane BRL ug/L 100 
156-59-2 cis- 1 ,2-Dichloroethene BRL ug/L 100 
78-93-3 2-Butanone (MEK) BRL ug/L 1,000 
74-97-5 Bromochloromethane BRL ug/L 100 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 1,000 
67-66-3 Chloroform BRL ug/L 100 
71-55-6 1 , 1 , 1 -Trichloroethane 7,800 ug/L 100 
56-23-5 Carbon Tetrachloride BRL ug/L 100 
563-58-6 1,1-Dichloropropene BRL ug/L 100 
71-43-2 Benzene BRL ug/L 100 
107-06-2 1,2-Dichloroethane BRL ug/L 100 
79-01-6 Trichloroethene 2,100 ug/L 100 
78-87-5 1,2-Dichloropropane BRL ug/L 100 

L 74-95-3 Dibromomethane BRL ug/L 100 
75-27-4 Bromodichloromethane BRL ug/L 100 
123-91-1 1,4-Dioxane BRL ug/L 100,000 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 100 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 1,000 
108-88-3 Toluene 7,600 ug/L 100 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 100 
79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 100 
127-18-4 Tetrachloroethene 1,800 ug/L 100 
142-28-9 1 ,3-Dichloropropane BRL ug/L 100 
591-78-6 2-Hexanone BRL ug/L 1,000 
124-48-1 Dibromochloromethane BRL ug/L 100 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 100 
108-90-7 Chlorobenzene BRL ug/L 100 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 100 
100-41-4 Ethylbenzene 330 ug/L 100 

108-38-3/106-42-3 meta- Xylene and para- Xylene 1,300 ug/L 100 
95-47-6 1 ortho- Xylene 400 ug/L 100 

"•is 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: MW-4 Matrix: Aqueous 
Project: RM (ones/542 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 71513-07 QC Batch ID: VM4-2878-W 
Sampled: 04-13-04 13:45 Instrument ID: MS-4 HP 6890 
Received: 04-14-04 17:15 Sample Volume: 25 ml 

Analyzed: 04-23-04 14:16 Dilution Factor 200 
Analyst: LMG Page 2 of 2 

CAS Number Analyte Concentration Notes Units teportbtf limit 

100-42-5 Styrene BRL ug/L 100 

75-25-2 Bromoform BRL ug/L 100 
98-82-8 Isopropylbenzene BRL ug/L 100 
108-86-1 Bromobenzene BRL ug/L 100 
79-34-5 1 , 1 ,2,2-Tetrach loroethane BRL ug/L 100 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 100 
103-65-1 n-Propyl benzene BRL ug/L 100 
95-49-8 i 2-Chlorotoluene BRL ug/L 100 
108-67-8 1 ,3, 5-Trimethyl benzene BRL ug/L 100 
106-43-4 4-Chlorotoluene BRL ug/L 100 
98-06-6 tert- Butylbenzene BRL ug/L 100 
95-63-6 1,2,4-Trimethyl benzene 140 ug/L 100 
135-98-8 sec -Butylbenzene BRL ug/L 100 
541-73-1 1,3-Dichlorobenzene BRL ug/L 100 
99-87-6 4-1 sopropy Ito 1 uene BRL ug/L 100 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 100 
95-50-1 1 ,2-Dichlorobenzene 250 ug/L 100 
104-51-8 n -Butylbenzene BRL ug/L 100 
96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 100 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 100 
87-68-3 Hexachlorobutadiene BRL ug/L 100 
91-20-3 Naphthalene BRL ug/L 100 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 100 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 4,000 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 100 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 100 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 100 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 11 110% 70-130 % 
1,2-Dichloroethane-d4 10 9.1 91 % 70 - 1 30 % 
Toluene-dB 10 9.6 96 % 70-130 % 
4-Bromofluorobenzene 10 11 105 % 70 - 1 30 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted tor sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Project Narrative 

Project: RM Jones/542 Lab ID: 71513 
Client: Lightship Engineering Received: 04-14-04 17:15 

A. Documentation and Client Communication 

The following documentation discrepancies, and client changes or amendments were noted for this project: 

1 . No documentation discrepancies, changes, or amendments were noted. 

B. Method Modifications, Non-Conformances and Observations 

The sample(s) in this project were analyzed by the references analytical method(s), and no method modifications, 
non-conformances or analytical issues were noted, except as indicated below: 

1 . EPA 8260B Non-conformance: Samples 71513-01 through -07. Laboratory control sample (LCS) analyte 1,2,3-
Trichlorobenzene was above recommended recovery limits for QC batch VM4-2878-W. 

2 . EPA 8260B Note: Samples 71513-01, -06, and -07. Sample were diluted prior to analysis. Dilution was required 
to keep all target analytes within calibration. 

3 . EPA 8260B Non-conformance: Samples 71513-02, -04. Reported results for selected analyte(s) exceeded the high 
standard of the associated calibration curve. Results are estimated. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

Quality Assurance/Quality Control 

A. Program Overview 

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high 
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test 
Methods for Evaluating Solid Waste, US EPA, SW-846, Update III (1996). 

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each 
analytical method. SOPs are derived from US EPA methodologies and other established references. 
Standards are prepared from commercially obtained reference materials of certified purity, and documented 
fortraceability. 

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample, 
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch. 
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked 
with internal standards and surrogate compounds. All instrument sequences begin with an initial calibration 
verification standard and a blank; and excepting GC/MS sequences, all sequences close with a continuing 
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12 
hour operating period, whichever is more frequent. 

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control 
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation 
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is 
verified by standard recoveries within plus or minus ten percent of the curve. 

B. Definitions 

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of 
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the 
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours. 

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control 
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the 
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or 
expected value. Perent Recoveries for the Laboratory Control Samples are calculated to assess accuracy. 

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks 
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate 
steps of an analytical method. Sample data reported is not corrected for blank contamination. 

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each 
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of 
interest in chemical behavior, but which are not normally found in environmental samples. Percent 
Recoveries are calculated for each Surrogate Compound. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Sample 

Category: EPA Method 8260B Instalment ID: MS-4 HP 6890 
QC Batch ID: VM4-2878-WL Analyzed: 04-23-04 05:45 
Matrix: Aqueous Analyst: LMG 
Units: ug/L 

Page: 1 ol 2 

CAS Number AnaJyte Spiked Measured Recovery QC Limits 

75-71-6 Dichlorodifluoromethane 10 8.6 86 % 70-130 % 
74-87-3 Chloromethane 10 8 80 % 70-130 % 
75-01-4 Vinyl Chloride 10 8.8 88 % 70 -130  % 
74-83-9 Bromomethane 10 8.6 86 % 70-130% 
75-00-3 Chloroethane 10 8.6 86 % 70-130 % 
75-69-4 Trich lorof 1 uoromethane 10 9.7 97 % 70-130 % 
60-29-7 Diethyl Ether 20 20 100 % 70  130 % 
75-35-4 1,1-Dichloroethene 10 8.8 88 % 70- 130 % 
76-13-1 1,1,2-Trichlorotrifluoroethane 20 24 118 % 70- 130% 
67-64-1 Acetone 20 24 119 % 70-130 % 
75-15-0 Carbon Disulfide 20 20 99 % 70-130 % 
75-09-2 Methylene Chloride 10 9.2 92 % 70-130 % 
156-60-5 trans- 1,2-Dichloroethene 10 12 118 % 70-130 % 
1634-04-4 Methyl tert- butyl Ether (MTBE) 10 13 128 % 70-130% 
75-34-3 1,1-Dichloroethane 10 9.8 98 % 70-130 % 
594-20-7 2,2-Dichloropropane 10 11 107 % 70-130 % 
156-59-2 c/5- 1,2-Didiloroethene 10 12 118 % 70-130 % 
78-93-3 2-Butanone (MEK) 20 23 116 % 70-130 % 
74-97-5 Bromochloromethane 10 11 113 %. 70-130% 
109-99-9 Tetrahydrofuran (THF) ~* 20 25 126 % 70-130 % 
67-66-3 Chloroform 10 11 111 % 70-130 % 
71-55-6 1,1,1-Trichloroethane 10 9.6 96 % 70- 130% 
56-23-5 Carbon Tetrachloride 10 9.5 95 % 70 -130  % 
563-58-6 1, 1-Dichloropropene 10 9.7 97 % 70-130 % 
71-43-2 Benzene 10 9.3 93 % 70-130 % 
107-06-2 1,2-Dichloroethane 10 9.2 92 % 70-130 % 
79-01-6 Trichloroethene 10 9.5 95 % 70-130 % 
78-87-5 1 ,2-Dichloropropane 10 9.4 94 % 70- 130 % 
74-95-3 Dibromomethane 10 9.3 93 % 70 -130  % 
75-27-4 B romod ichloromethane 10 9.5 95 % 70-130 % 
123-91-1 1,4-Dioxane 200 140 72 % 70-130 % 
10061-01-5 ds- 1,3-Dictiloropropene 10 9.8 98 % 70-130 % 
108-10-1 4-Methyl-2-Pentanone (MIBK) 20 22 111 % 70-130 % 
108-88-3 Toluene 10 9.2 92 % 70-130 % 
10061-02-6 trans- 1,3-Dichloropropene 10 9.2 92 % 70- 130 % 
79-00-5 1 , 1 ,2-Trichloroethane 10 9.3 93 % 70- 130 % 
127-18-4 Tetrachloroethene 10 9.6 96 % 70  1 30 % 
142-28-9 1 ,3-Dichloropropane 10 8.9 89 % 70-130  % 
591-78-6 2-Hexanone 20 21 106 % 70-130 % 
124-48-1 Dibromochloromethane 10 9.5 95 % 70-130 % 
106-93-4 1,2-Dibromoethane (EDB) 10 9.3 93 % 70- 130 % 
108-90-7 Chlorobenzene 10 , 8.9 89 % 70 130 % 
630-20-6 1,1,1 ,2-Tetrachloroethane 10 9.3 93 % 70- 130 % 
100-41-4 Ethylbenzene 10 9.4 94 % 70  1 30 % 

108-38-3/106-42-3 meta- Xylene and para- Xylene 20 19 93 % 70-130  % 
95-47-6 ortho- Xylene 10 9.2 92 % 70- 130 % 
100-42-5 Styrene 10 9.4 i 94 % 70- 130% 
75-25-2 Bromoform 10 10 101 % 70- 130 % 
98-82-8 Isopropylbenzene 10 9.6 96 % 70-130 % 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Sample 

Category: 
QC Batch ID: 
Matrix: 
Units: 

EPA Method 8260B 
VM4-2878-WL 
Aqueous 
ug/L 

Instrument ID: 
Analyzed: 
Analyst: 

MS-4 HP 6890 
04-23-04 05:45 
LMG 

Page: 2 of 2 

CAS Number 
108-86-1 
79-34-5 
96-18-4 
103-6S-1 
95-49-8 
108-67-8 
106-43-4 
98-06-6 
95-63-6 
135-98-8 
541-73-1 
99-87-6 
106-46-7 
95-50-1 
104-51-8 
96-12-8 
120-82-1 
87-68-3 
91-20-3 
87-61-6 
75-65-0 
108-20-3 
637-92-3 
994-05-6 

Analyte 

Bromobenzene 
1 , 1 ,2,2-Tetrachloroethane 
1,2,3-Trichloropropane 
n-Propylbenzene 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
tert- Butylbenzene 
1 ,2,4-Trimethylbenzene 
sec -Butylbenzene 
1 ,3-Dichlorobenzene 
4-lsopropyltoluene 
1 ,4-Dichlorobenzene 
1,2-Dichlorobenzene 
n -Butylbenzene 
1 ,2-Dibromo-3-chloropropane 
1 ,2,4-Trich lorobenzene 
Hexachlorobutadiene 
Naphthalene 
1 ,2,3-Trichlorobenzene 
tert -Butyl Alcohol (TBA) 
Di-isopropyl Ether (DIPE) 
Ethyl tert- butyl Ether (ETBE) 
lert-Amyl Methyl Ether (TAME) 

QC Surrogate Compound 

Dibromofluoromethane 
1 ,2-Dichloroethane-d« 
Toluene-de

4-Bromofluorobenzene 

I
Spiked 

 10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

200 
10 
10 
10 

Spiked 
10 
10 

 1 0 

10 

Measured 

9.1 
9.3 
9.4 
9.5 
9.1 
9.7 
9.1 
9.6 
9.8 
9.5 
9 

9.6 
9.1 
9.3 
9.8 
12 
11 
12 
12 
13 

200 
12 I 
11 1 

10 

Measured 
11 
9.1 
9.4 
9.9 

Recovery 

91 % 
93 % 
94 % 
95 % 
91 % 
97 % 
91 % 
96 % 
98 % 
95 % 
90 % 
96 % 
91 % 
93 % 
98 % 

120 % 
113 % 
118 % 
121 % 
134 % q 
101 % 
124 % 
107 % 
101 % 

Recovery 
105 % 
91 % 
94 % 
99 % 

QC Limits 
70-130 % 
70 - 1 30 % 
70 - 1 30 % 
70-130 % 
70 - 1 30 % 
70-130 % 
70-130 % 
70-13 0 % 
70 -130  % 
70 - 1 30 % 
70-130 % 
70- 130% 
70- 130 % 
70  1 30 % 
70  1 30 % 
70- 130 % 
70-130  % 
7 0 - 1 3 0  % 
70 -130  % 
70  1 30 % 
70 - 1 30 % 
70- 130 % 
70- 130 % 
70  1 30 % 

QC Limits 
70 -130  % 
70-130  % 
70  1 30 %
70 -130  %

 i 
; 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method S030B. 

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology, 
or alternatively based upon the historical average recovery plus or minus three standard deviation units. 

q Recovery outside recommended limits. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNOWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-4 HP 6890 
QC Batch ID: VM4-2878-WB Analyzed: 04-23-04 06:37 
Matrix: Aqueous Analyst: LMG 

Page: J of 2 

CAS Number Analyte Concentration Notes Units Reporting LMt 

75-7 ̂ •S Dichlorodifluoromethane BRL ug/L 0.5 
74-87-3 Chloromethane BRL ug/L 0.5 
75-01-4 Vinyl Chloride BRL ug/L 0.5 
74-63-9 Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane BRL ug/L 0.5 
75-69-4 Trichlorofluoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 

^75-35-4 1,1-Dichloroethene , BRL ug/L 0.5 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L I 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 Methylene Chloride I BRL ug/L 2.5 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 1,1-Dichloroethane BRL ug/L 0.5 
594-20-7 2,2-Dichloropropane BRL ug/L 0.5 

n 56-59-2 c;s- 1,2-Dichloroethene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 B romoch loromethane BRL ug/L 0.5 
109-99-9 Tetrahydrofuran (THF) BRL' ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1 , 1 , 1 -Tri chloroethane BRL ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1 , 1 -Dichloropropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene BRL ug/L 0.5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1 ,4-Dioxane BRL ug/L 500 | 
10061-01-5 c/'s- 1,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 0.5 
79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene BRL ug/L 0.5 
142-28-9 1,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124-48-1 Dibromochloromethane BRL ug/L 0.5 
106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 0.5 

,_108-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L 0.5 

1OJ-38-3/1 06-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 
^5-47-6 ort/io- Xylene BRL ug/L 0.5 

100-42-5 Styrene BRL ug/L 0.5 
75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 Isopropyl benzene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



EROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-4 HP 6890 

QC Batch ID: VM4-2878-WB Analyzed: 04-23-04 06:37 

Matrix: Aqueous Analyst: LMG 
Page: 2 o*I 

CAS Number Analyte Concentration Notes Unto Rqnrting until 

108-86-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 0.5 

96-18-* 1,2,3-Trichloropropane BRL ug/L 0.5 

103-65-1 n-Propylbenzene BRL ug/L 0.5 

95-49-8 2-Chlorotoluene BRL ug/L 0.5 

108-67-8 1,3,5-Trimethylbenzene BRL ug/L 0.5 

106-43-4 4-Chlorotoluene BRL ug/L 0.5 

98-06-6 ten- Butylbenzene BRL ug/L 0.5 

95-63-6 1,2,4-Trimethylbenzene BRL ug/L 0.5 

135-98-8 sec-Butylbenzene BRL ug/L 0.5 
541-73-1 1,3-Dichlorobenzene BRL ug/L 0.5 

99-87-6 4-lsopropyltoluene BRL ug/L 0.5 

106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5 j 

95-50-1 1,2-Dichlorobenzene BRL ug/L 0.5 

104-51-8 n -Butyl benzene BRL ug/L 0.5 

96-12-8 1 ,2-Di bromo-3-ch loropropane BRL ug/L 0.5 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 0.5 

87-68-3 Hexach lorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 
87-61-6 1 ,2,3-Trich lorobenzene BRL ug/L 0.5 

75-65-0 (ert-ButylAlcohol(TBA) BRL ug/L 20 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 0.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 11 107% 70- 130% 
1,2-Dichloroethane-cLj 10 8.8 88 % 70- 130% 
Toluene-dB 10 9.2 92 % 70- 130% 

4-Bromofluorobenzene 10 10 102 % 70 - 1 30 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-&46, Third Edition, Update 111 (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Sample 

Category: EPA Method 8260B Instrument ID: MS-4 HP 6890 
QC Batch ID: VM4-2881-WL Analysed: 04-26-04 08:46 
Matrix: Aqueous Analyst: LMG 
Units: ug/L 

Page: 1 of 2 

CAS Number Analyte Spiked Measured Recovery QC Limits 

75-7 1-8 Dichlorodifluoromethane 5 4 80 % 70-130 % 
i 74-87-3 Chloromethane 5 3.6 73 % 70 - 1 30 % 

75-01-4 Vinyl Chloride 5 4.1 82 % 70-130 % 
74-83-9 Bromomethane 5 4.4 87 % 70-130 % 
75-00-3 Chloroethane L_ 5 4.4 89 'k 70-130% 
75-69-4 Trichlorofluoromethane 5 4.7 93 % 70-130 % 
60-29-7 Diethyl Ether 10 8.4 84 % 70-130  % 
75-35-4 1,1-Dichloroethene 5 4.4 88 % 70-130 % 
76-13-1 1,1,2-Trichlorotrifluoroethane 10 9.6 96 % 70-130 % 
67-64-1 Acetone 10 9.6 96 % 70-130 % 
75-15-0 Carbon Disulfide 10 7.5 75 % 70-130 % 
75-09-2 Methylene Chloride 5 4.5 90 % 70-130 % 
156-60-5 trans 1,2-Dichloroethene 5 5.7 114 % 70-130 % 
1634-04-4 Methyl tert- butyl Ether (MTBE) 5 5.4 109 % 70-130 % 
75-34-3 1,1-Dichloroethane 5 4.9 98 % 70- 130% 
594-20-7 2,2-Dichloropropane 5 ___513___| 105 % 70- 130% 
156-59-2 o's- 1,2-Dichloroethene 5 5.7 114 % 70- 130 % 
78-93-3 2-Butanone (MEK) 10 11 110 % 70-130 % 
74-97-5 Bromochloromethane 5 5.7 114 % 70-130 % 
109-99-9 Tetrahydrofuran (THF) 10 10 102 % 70-130 % 
67-66-3 Chloroform 5 5.3 106 % 70-130 % 
71-55-6 1,1,1-Trichloroethane 5 4.8 95 % 70-130% 
56-23-5 Carbon Tetrachloride 5 4.7 94 % 70- 130% 
563-58-6 1,1-Dichloropropene 5 4.7 94 % 70- 130 % 
71-43-2 Benzene 5 4.7 93 % 70-130 % 
107-06-2 1,2-Dichloroethane 5 4.5 90 % 70-130 % 
79-01-6 Trichloroethene 5 4.7 94 % 70-130 % 
78-87-5 1 ,2-Dichloropropane 5 4.6 93 % 70-130 % 
74-95-3 Dibromomethane 5 4.5 90 % 70-130 % 
75-2 7-4 Bromodichloromelhane 5 4.6 92 % 70-130 % 
123-91-1 1,4-Dioxane 100 _j 97 97 % 70-130 % 
10061-01-5 c;s- 1 ,3-Dichloropropene 5 4.7 94 % 70-130 % 
108-10-1 4-Methyl-2-Pentanone (MIBK) 10 9.1 91 % 70-130 % 
108-88-3 Toluene 5 4.7 93 % 70-130 % 
10061-02-6 trans- 1 ,3-Dichloropropene 5 4.9 98 % 70-130 % 
79-00-5 1,1,2-Trichloroethane 5 5.1 101 % 70-130 % 
127-18-4 Tetrachloroethene 5 5.4 107 It 70-130% 
142-28-9 1,3-Dichloropropane 5 5 100 % 70-130% 
591-78-6 2-Hexanone 10 9.9 99 % 70- 130% 
124-48-1 Dibromochloromethane 5 5,1 103 % 70-130 % 
106-93-4 1 ,2-Dibromoethane (EDB) 5 5 100 % 70-130 % 
108-90-7 Chlorobenzene 5 5 100 % 70-130 % 
630-20-6 1,1,1 ,2-Tetrachloroethane 5 5.1 102 % 70-130 % 
100-41-4 Ethyl benzene 5 5.3 106 % 70  1 30 % 

108-38-3/106^2-3 meta- Xylene and para- Xylene 10 11 106 % 70-130 % 
95-47-6 ort/io- Xylene 5 5.2 103 % 70- 130 % 
100-42-5 Styrene S 5.2 103 % 70-130 % 
75-25-2 Bromoform 5 5.4 109 % 70-130 % 
98-82-8 Isopropylbenzene 5 5.3 107 % 70- 130 % 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Sample 

Category: EPA Method 8260B Instrument ID: MS-4 HP 6890 

QC Batch ID: VM4-2881-WL Analyzed: 04-26-04 08:46 
Matrix: Aqueous Analyst: LMG 
Units: ug/L 

Page: 2 of 2 

CAS Number Analyte Spiked Measured Recovery QC Limits 

108-86-1 Bromobenzene 5 5.1 101 % 70-130 % 

79-34-5 1 ,1 ,2,2-Tetradiloroethane 5 5.2 103 % 70- 130% 

96-1 W 1 ,2,3-Trichloropropane 5 5.1 103 % 70-130 % 

103-65-1 n -Propylbenzene 5 5.3 106 % 70 - 1 30 % 

95-49-8 2-Chlorotoluene 5 5.2 103 % 70 - 1 30 % 

108-67-8 1,3,5-Trimethylbenzene 5 5.4 107 % 70- 130 % 
106-43-4 4-Chlorotoluene 5 5.1 102 % 70- 130 % 

98-06-6 tert- Butyl benzene 5 5.3 106 % 70 - 1 30 % 

95-63-6 1 ,2,4-Trimethylbenzene 5 5.5 109 % 70 - 1 30 % 

135-98-8 sec-Butylbenzene 5 5.3 105 % 70-130 % 
541-73-1 1 ,3-Dichlorobenzene 5 5.1 101 % 70 -130  % 
99-87-6 4-lsopropyltoluene 5 5.4 107 % 70 - 1 30 % 
106-46-7 1,4-Dichlorobenzene 5 5.1 102 % 70-130  % 
95-50-1 1 ,2-Dichlorobenzene 5 1 5.2 104 % 70-130 % 
104-51-8 n-Butylbenzene 5 1 5.3 106 % 70-130 % I 
96-12-8 1 ,2-Dibromo-3-chloropropane 5 5.9 119 % 70 -130  % 
120-82-1 1 ,2,4-Trich.lorobenzene 5 6 120 % 70-130 % 
87-68-3 Hexachlorobutadiene 5 6.2 123 % 70-130% 
91-20-3 Naphthalene 5 6 120 % 70 -130  % 
87-61-6 1 ,2,3-Trichlorobenzene 5 6.7 134 % q 70 -130  % j 
75-65-0 tert -Butyl Alcohol (TBA) 100 100 104 % 70 - 1 30 % i 
108-20-3 Di-isopropyl Ether (DIPE) 5 5.7 115 % 70-130% 
637-92-3 Ethyl tert-butyl Ether (ETBE) 5 5.2 104 % 70- 130% 
994-05-8 lert-Amyl Methyl Ether (TAME) 5 5 101 % 70-130  % 

QC Surrogate Compound Spiked Measured Recovery QC Limits | 

Dibromofluoromethane 10 9.2 92 % 70- 130% 
1 ,2-Dichloroethane-d4 10 8.4 84 % 70- 130% 
Toluene-d8 10 8.2 82  % 70-130 % 
4-Bromofluorobenzene 10 8.7 87 % 1 70- 130 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology, 
or alternatively based upon the historical average recovery plus or minus three standard deviation units. 

q Recovery outside recommended limits. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-4 HP 6890 
QC Batch ID: VM4-2881-WB Analyzed: 04-26-04 09:39 
Matrix: Aqueous Analyst: IMC 

Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Reporting Ural 

75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 

74-87-3 Chloromethane BRL ug/L 0.5 
75-01-4 Vinyl Chloride BRL ug/L 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane BRL ug/L 0.5 
75-69-4 Trich lorofluoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1,1-Dichloroethene BRL ug/L 0.5 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane j BRL ug/L 5 
67-64-1 Acetone BRL ,_ "8/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 Methylene Chloride BRL ug/L 2.5 
156-60-5 trans- 1,2-Dichtoroethene BRL ug/L 0.5 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 1,1-Dichloroethane BRL ug/L 0.5 
594-20-7 2,2-Dichloropropane BRL ug/L 0.5 
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 Bromochlorom ethane BRL ug/L 0.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1 -Trich loroethane BRL ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1,1-Dichloropropene BRL r ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1 ,2-Dich)oroethane BRL ug/L 0.5 
79-01-6 Trich loroethene BRL ug/L 0.5 
78-87-5 1,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1 ,4-Dioxane BRL ug/L 500 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 0.5 
79-00-5 1,1,2-Trichloroethane BRL ug/L 0.5 
127-18^ Tetrachloroethene BRL ug/L 0.5 
142-28-9 1 ,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124-48-1 Di bromoch loromethane BRL ug/L 0.5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL | ug/L 0.5 
630-20-6 1,1,1, 2-Tetrachloroethane BRL ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L 0.5 

108-38-3/1 06-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 
95-47-6 ort/io-Xylene BRL ug/L 0.5 
10042-5 Styrene BRL ug/L 0.5 
75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 Isopropylbenzene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-4 HP 6890 

QC Batch ID: VM4-2881-WB Analyzed: 04-26-04 09:39 
Matrix: Aqueous Analyst: LMC 

Page 20(2 

CAS Number Analyte Concentration Notes Units Reporting Limit 

108-86-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 0.5 j 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 0.5 
103-65-1 n-Propylbenzene BRL ug/L 0.5 

95-49-8 2-Chlorotoljene BRL ug/L 0.5 

108-67-8 1 , 3,5-Trimethylbenzene BRL ug/L 0.5 

106-43-4 4-Chlorotoluene BRL ug/L 0.5 

98-06-6 (ert-Butylbenzene BRL ug/L 0.5 

95-63-6 1 ,2,4-Trimethyl benzene BRL ug/L 0.5 

135-98-8 sec -Butyl benzene BRL ug/L 0.5 

541-73-1 1,3-Dichlorobenzene BRL Ug/L 0.5 
99-87-6 4-lsopropyltoluene BRL ug/L 0.5 

106-46-7 1 ,4-Dichlorobenzene BRL ug/L 0.5 
95-50-1 1 ,2-Dichlorobenzene BRL ug/L 0.5 

104-51-8 n -Butylbenzene BRL ug/L 0.5 
96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 0.5 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 0.5 
75-65-0 _, ten -Butyl Alcohol (TBA) BRL ug/L 20 1 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0-5 

637-92-3 Ethyl fert- butyl Ether (ETBE) BRL ug/L 0.5 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 0.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 9.6 96 % 70-130 % 
1 ,2-Dichloroethane-d4 10 8.6 86 % 70 - 1 30 % 
Toluene-de 10 8.3 83 % 70-130% 
4-Bromofluorobenzene 10 9.3 93 % 70-130 % i 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Certifications and Approvals 

Groundwater Analytical maintains environmental laboratory certification in a variety of states. 

Copies of our current certificates may be obtained from our website: 

http://www.grou ndwateranalvtical .rnm/nualifications.htm 

CONNECTICUT, Department of Health Services, PH-0586 

Categories: Potable Water, Wastewater, Solid Waste and Soil 
http://www.dph.state.ct.us/BRSyEnvi ronmental_Lab/OutStateLabList.htm 

FLORIDA, Department of Health, Bureau of Laboratories, E87643 

Categories: SDWA, CWA, RCRA/CERCLA 
http://www.floridadep.org/labs/qa/dohforms.htm 

MAINE, Department of Human Services, MA103 

Categories: Drinking Water and Wastewater 
http://www.state. me. us/dhs/eng/water/CompI iance. htm 

MASSACHUSETTS, Department of Environmental Protection, M-MA-T03 

Categories: Potable Water and Non-Potable Water 
http://www.state.ma.us/dep/bspt/wes/files/certlabs.pdf 

NEW HAMPSHIRE, Department of Environmental Services, 202703 

Categories: Drinking Water and Wastewater 
http://www.des.state.nh.us/asp/NHELAP/labsview.asp 

NEW YORK, Department of Health, 11754 

Categories: Potable Water, Non-Potable Water and Solid Waste 
http://www.wadsworth.org/labcert/elap/comm.html 

PENNSYLVANIA, Department of Environmental Protection, 68-665 

Environmental Laboratory Registration (Non-drinking water and Non-wastewater) 
http://www.dep.state.pa.us/Labs/Registered/ 

RHODE ISLAND, Department of Health, 54 

Categories: Surface Water, Air, Wastewater, Potable Water, Sewage 
http-y/www.healthri.org/labs/labsCT_MA.htm 

U.S. Department of Agriculture, Soil Permit, S-53921 

Foreign soil import permit 

VERMONT, Department of Environmental Conservation, Water Supply Division 

Category: Drinking Water 
http://www.vermontdrinkingwater.org/wsops/labtable.PDF 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GRDUNDWATER Groundwaler Analytical, Inc. 
P.O. Box 1200 

ANALYTICAL 228 Main Street 
Buzzards Bay, MA 02532 

Telephone (508) 759-4441 

August 3, 2004 
FAX (508) 759-4475 
www.groundwateranalytical.com 

Mr. Joe O'Brien 
Lightship Engineering AUG -5 2004 
36 Cordage Park Circle 
Plymouth, MA 02360 

LABORATORY REPORT 

Project: RM Jones/542.1.1 
Lab ID: 74914 
Received: 07-20-04 

Dear Joe: 

Enclosed are the analytical results for the above referenced project. The project was processed for 
Standard turnaround. 

This letter authorizes the release of the analytical results, and should be considered a part of this 
report. This report contains a sample receipt report detailing the samples received, a project 
narrative indicating project changes and non-contormances, a quality control report, and a 
statement of our state certifications. 

The analytical results contained in this report meet all applicable NELAC standards, except as may 
be specifically noted, or described in the project narrative. This report may only be used or 
reproduced in its entirety. 

 attest under the pains and penalties of perjury that, based upon my inquiry of those individuals 
immediately responsible tor obtaining the information, the material contained in this report is, to 
the best of my knowledge and belief, accurate and complete. 

Should you have any questions concerning this report, please do not hesitate to contact me. 

Sincerely, 

Eric H. Jerlsen 
Operatiorjs Manager 

EHJ/kal 
Enclosures 



GROUNDWATER 
ANALYTICAL 

Sample Receipt Report 

Project: RM Jones/542.1.1 Delivery: Hand Temperature: 3.8'C 
Client: Lightship Engineering Airbill: n/a Chain of Custody: Present 

Lab ID: 74914 Lab Receipt: 07-20-04 Custody Seal(s): n/a 

Lab ID Held ID Matrix Sampled Method Nates 

74914-1 LE-WE-3 Aqueous 7/19/D4 11:15 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C419491 40 ml VOA Vial Proline BX 12433 HCI R-3901E 04-29-04 n/a 

C419479 40 ml VOAVial Proline BX12433 HCI R-3901E 04-29-04 n/a 
C4 19467 40 mL VOA Vial Proline BX 12433 HCI R-3901E 04-29-04 n/a 

Lab ID Field ID Matrix Sampled Method Notes 

74914-2 LE-CZA-4 Aqueous 7/19/04 11:30 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C4 19492 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 

C4 19480 40 ml VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 

C4 19468 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29O4 n/a 

Lab ID Field ID Matrix Sampled Method Notes 

74914-3 LE-URS-3 Aqueous 7/19/04 12:00 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C4 19461 40 ml VOA Vial Proline BX 12433 HCI R-3901E 04-29-04 n/a 

C4 19460 40 ml VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 

C4 19448 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 

Lab ID Held ID Matrix Sampled Method Notes 

74914-4 LE-URS-2 Aqueous 7/19/04 12:15 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C419490 40 mL VOA Vial Proline BX 12433 HCI R-3901E 04-29-04 n/a | 
C4 19478 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 
C4 19466 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 

Lab ID Field ID Matrix Sampled Method Notes 

74914-5 LE-URS-1 Aqueous 7/19/04 13:45 EPA 8260B Volatile Organics with Oxygenates _^ 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C419477 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-O4 n/a 

C4 19489 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 

C4 19465 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 

Lab ID Field ID Matrix Sampled Method Notes 

74914-6 LE-MW-4 Aqueous 7/19/D4 14:35 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C4 19449 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 
C419437 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 
C419436 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 

Lab ID Held ID Matrix Sampled Method Notes 

74914-7 LE-MW-5 Aqueous 7/19/04 13:15 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C4 19488 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a i 

C419476 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 

C419462 ! 40mLVOAVial Proline BX12433 HCI R-3901E 04-29-04 n/a I 

Lab ID Field ID Matrix Sampled Method Notes 

74914-8 Trip Blank Aqueous 7/19/04 0:00 EPA 8260B Volatile Organics with Oxygenates 

Con ID Container Vendor QCLot Preserv QCLot Prep Ship 

C419464 40 mL VOA Vial Proline BX 12433 HCI R-3901E 04-29-04 n/a 
C4 19450 40 mL VOA Vial Proline BX12433 HCI R-3901E 04-29-04 n/a 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organic* by GC/MS 

Field ID: LE-WE-3 Matrix: Aqueous 
Project: RM Jones/542.1.1 Container: 40 ml VOA Vial 

Client: Lightship Engineering Preservation: HCl/Cool 

Laboratory ID: 74914-01 QC Batch ID: VM5-2919-W 

Sampled: 07-19-04 11:15 Instrument ID: MS-5 HP 6890 

Received: 07-20-04 17:30 Sample Volume: 25 ml 

Analyzed: 08-01-04 18:27 Dilution Factor 2 
Analyst: LMG Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Rcportlnt UmH 

75-71-8 Dichlorodifluoromethane BRL ug/L 1 

74-87-3 Chloromethane BRL ug/L 

75-01-4 Vinyl Chloride BRL ug/L 1 

74-83-9 Bromomethane BRL ug/L 1 

75-00-3 Chloroethane BRL ug/L 1 

75-69-4 Trichlorofluoromethane BRL ug/L 1 

60-29-7 Diethyl Ether BRL ug/L 4 
75-35^» 1,1-Dichloroethene BRL ug/L 1 

76-13-1 1,1,2-Trichlorotrifluoroethane BRL ug/L 10 
1 67-64-1 Acetone BRL ug/L 20 
! 75-15-0 Carbon Disulfide BRL ug/L 10 

75-09-2 Methylene Chloride BRL ug/L 5 

1 56-60-5 trans- 1,2-Dichloroethene BRL ug/L 1 

1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 1 

75-34-3 1,1-Dichloroethane BRL ug/L 1 

594-20-7 2,2-Dichloropropane BRL ug/L 1 

156-59-2 ds- 1,2-Dichloroethene BRL ug/L 1 

78-93-3 2-Butanone (MEK) BRL ug/L 10 
74-97-5 Bromochloromethane BRL ug/L 1 

I_io9:99:9___ Tetrahydrofuran (THF) BRL ug/L 10 

67-66-3 Chloroform BRL ug/L 

71-55-6 1,1,1-Trichloroethane 71 ug/L 

56-23-5 Carbon Tetrachloride BRL ug/L 
563-58-6 1,1-Dichloropropene BRL ug/L 
71-43-2 Benzene BRL ug/L 

107-06-2 1,2-Dichloroethane BRL ug/L 

79-01-6 Trichloroethene 27 ug/L 1 
78-87-5 1,2-Dichloropropane BRL ug/L 1 
74-95-3 Dibromomethane BRL ug/L 1 
75-27-4 Bromodichloromethane BRL ug/L 1 
123-91-1 1 ,4-Dioxane BRL ug/L 1,000 
10061-01-5 c;'s- 1,3-Dichloropropene BRL ug/L 1 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 10 
108-88-3 Toluene BRL ug/L 

10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 

79-00-5 1,1,2-Trichloroethane BRL ug/L 
127-18-4 Tetrachloroethene 19 ug/L 
142-28-9 1,3-Dichloropropane BRL ug/L 
591-78-6 2-Hexanone BRL ug/L 10 
124-48-1 Dibromochloromethane BRL ug/L 1 

I 106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 1 
108-90-7 Chloro benzene BRL ug/L 1 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 1 i 

• 100-41-4 Ethyl benzene BRL ug/L 
108-38-3/1O6-42-3 meta- Xylene and para- Xylene BRL ug/L 1 

95-47-6 ort/JO- Xylene BRL ug/L 1 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: LE-WE-3 Matrix: Aqueous 

Project: RM Jones/542.1.1 Container: 40 mL VOA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-01 QC Batch ID: VM5-2919-W 

Sampled: 07-19-04 11:15 Instrument ID: MS-5 HP 6890 

Received: 07-20-04 17:30 Sample Volume: 25 mL 

Analyzed: 08-01-0418:27 Dilution Factor: 2 
Page: 2 of 2 Analyst: LMG 

Units Repoctlnt Umtl | CAS Number Analyte Concentration Notes 

100-42-5 Styrene BRL ug/L 1 

75-25-2 Bromoform BRL ug/L 1 

98-82-8 Isopropyl benzene BRL ug/L 

108-86-1 Bromobenzene BRL ug/L 1 

(_ 79-34-5 1 ,1 ,2,2-Tetrachloroethane BRL ug/L 1 

96-18-4 1,2, 3-Trich loropropane BRL ug/L 1 

103-65-1 n-PropyI benzene BRL ug/L 1 

95-49-8 2-Chlorotoluene BRL ug/L 1 

108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 1 

106-43-4 4-Chlorotoluene BRL ug/L 1 

98-06-6 tert- Butyl benzene BRL ug/L 1 

95-63-6 1,2,4-Trimethylbenzene BRL ug/L 1 

135-98-8 sec -Butyl benzene BRL ug/L 1 

541-73-1 1,3-Dichlorobenzene BRL ug/L 1 

99-87-6 4-lsopropyltoluene BRL ug/L 1 

106-46-7 1,4-Dichlorobenzene BRL ug/L 1 

95-50-1 1 ,2-Dichlorobenzene BRL ug/L 1 

104-51-8 n-Butylbenzene BRL ug/L 1 

96-12-8 I 1,2-Dibromo-3-chloropropane BRL ug/L 

120-82-1 1,2,4-Trichlorobenzene BRL ug/L 1 

87-68-3 Hexachlorobutadiene BRL ug/L 1 I 

91-20-3 Naphthalene BRL ug/L 1 

87-61-6 1,2,3-Trichlorobenzene BRL ug/L 1 

75-65-0 lert -Butyl Alcohol (TBA) BRL ug/L 40 

108-20-3 Di-isopropyl Ether (DIPE) BRL , ug/L 1 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 1 

994-05-8 fert-Amyl Methyl Ether (TAME) BRL ug/L 1 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

70 - 1 30 % Dibromofluoromethane 10 11 106 % 
1 ,2-Dichloroethane-d4 10 10 101 % 70 - 1 30 % 

Toluene-de 10 9.9 ' 99 % 70 - 1 30 % 

4-Bromofluorobenzene 10 1 1 | 108 % 70-130  % i 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentralion, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample sire and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: LE-GZA-4 Matrix: Aqueous 

Project: RM Jones/542.1.1 Container: 40 mL VGA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-02 QC Batch ID: VM5-2919-W 

Sampled: 07-19-04 11:30 Instrument ID: MS-5 HP 6890 

Received: 07-2O04 17:30 Sample Volume: 25 mL 

Analyzed: 08-02-04 15:46 Dilution Factor. 10 
Analyst: MJB Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Reporting Until 

75-71-8 Dich lorodif1 uoromethane BRL ug/L 1 

74-87-3 Chloromethane BRL ug/L 1 

75-01-4 Vinyl Chloride 43 ug/L 1 

74-83-9 Bromomethane BRL ug/L 1 

75-00-3 Chloroethane 260 e ug/L 1 

75-69-4 Trichlorofluoromethane BRL ug/L 1 

60-29-7 Diethyl Ether BRL ug/L 4 

75-35-4 1,1-Dichloroethene 5 ug/L 1 

76-13-1 1,1,2-Trichlorotrifluoroethane 49 ug/L 10 

67-64-1 Acetone BRL ug/L 20 
75-1 5-0 Carbon Disulfide BRL ug/L 10 

75-09-2 Methylene Chloride BRL ug/L 5 

156-60-5 trans- 1,2-Dichloroethene 3 ug/L 1 

1634-04-4 Methyl tert- butyl Ether (MTBE) L_ BRL ug/L 1 

75-34-3 1,1-Dichloroethane 210 e ug/L 1 

594-20-7 2,2-Dichloropropane BRL ug/L 1 

1 56-59-2 cis- 1,2-Dichloroethene 74 ug/L 1 

78-93-3 2-Butanone (MEK) BRL ug/L 10 

74-97-5 Bromoch1 oromethane BRL ug/L 1 

109-99-9 Tetrahydrofuran (THF) BRL ug/L 10 

67-66-3 Chloroform BRL ug/L 1 
71-55-6 1,1,1-Trichloroethane 75 ug/L 1 
56-23-5 Carbon Tetrachloride BRL ug/L 1 
563-58-6 1,1-Dichloropropene BRL ug/L 1 
71-43-2 Benzene BRL ug/L 1 
107-06-2 1,2-Dichloroethane 2 ug/L 1 
79-01-6 Trichloroethene 29 ug/L 1 
78-87-5 1,2-Dichloropropane BRL ug/L 1 
74-95-3 Dibromomethane BRL ug/L 1 
75-27-4 B romod ich loromethane BRL ug/L 1 
123-91-1 1,4-Dioxane BRL ug/L 1000 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 1 
108-10-1 4-Melhyl-2-Pentanone (MIBK) BRL ug/L 10 
108-88-3 Toluene 25 ug/L 1 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 1 
79-00-5 1,1,2-Trichloroethane BRL ug/L 1 
127-18-4 Tetrachloroethene 7 ug/L 1 
142-28-9 1,3-Dichloropropane BRL ug/L 1 
591-78-6 2-Hexanone BRL ug/L 10 
124^8-1 Dibromochloromethane BRL ug/L 1 
106-93-4 1,2-Dibromoethane(EDB) BRL ug/L 1 
1 08-90-7 Chlorobenzene BRL ug/L 1 
630-20-6 1,1,1 ,2-Tetrach loroethane BRL ug/L 1 
100-41-4 Ethyl benzene 9 ug/L 1 

108-38-3/106-42-3 meta- Xylene and para- Xylene 5 ug/L 1 
95-47-6 ortho- Xylene 9 ug/L | 1

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: LE-GZA-4 Matrix: Aqueous 

Project: RM Jones/542.1.1 Container 40 ml VGA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-02 QC Batch ID: VM5-2919-W 

Sampled: 07-19-04 11:30 Instrument ID: MS-5 HP 6890 

Received: 07-20-04 17:30 Sample Volume: 25 ml 

Analyzed: 08-02-04 15:46 Dilution Factor: 10 
Analyst: MJB Page: J o(l 

CAS Number Analyte Concentration Notes Units Reporting limit 

100-42-5 Styrene BRL ug/L 1 

75-25-2 Bromoform BRL ug/L 1 

98-82-8 Isopropylbenzene BRL ug/L 1 

108-86-1 Bromobenzene BRL ug/L 1 

79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 1 

196-18-4 1,2,3-Trichloropropane BRL ug/L j 

103-65-1 n-Propylbenzene BRL ug/L 
95-49-8 2-Chlorotoluene BRL ug/L 1 

f 108-67-8 1,3,5-Trimethylbenzene BRL ug/L 1 

106-43-4 4-Chlorotoluene BRL ug/L 1 

98-06-6 tert- Butyl benzene BRL ug/L 1 

95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 1 

,  1 35-98-8 sec -Butyl benzene BRL ug/L 1 

541-73-1 1,3-Dichlorobenzene BRL ug/L 1 

99-87-6 4-lsopropyltoluene BRL ug/L 1 • 

106-46-7 1,4-Dichlorobenzene BRL ug/L 1

95-50-1 1,2-Dichlorobenzene 21 ug/L 1 

104-51-8 n-Butylbenzene BRL ug/L 1 

96-12-8 1,2-Dibromo-3-chloropropane BRL ug/L 1 

120-82-1 1,2,4-Trichlorobenzene 3 ug/L 1 

87-68-3 Hexach lorobutad iene BRL ug/L 1 

^91-20-3 Naphthalene 26 ug/L 1 

87-61-6 1,2,3-Trichloro benzene BRL _j ug/L 1 

75-65-0 tert -Butyl Alcohol (TBA) BRL tg/L 40 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 1 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 1 

994-05-8 rert-Amyl Methyl Ether (TAME) BRL ug/L 1 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 10 104 % 70-130  % 
1 ,2-Dichloroethane-d4 10 10 102 % 70 - 1 30 % 
Toluene-de 10 9.9 99 % 7 0 - 1 3 0  % 

4-Bromofluorobenzene 10 10 103 % 7 0 - 1 3 0  % | 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

e Indicates concentration exceeded calibration range for the analyte. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: LE-CZA-4 Matrix: Aqueous 
Project: RM Jones/542.1.1 Container: 40 mL VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-02RA1 QC Batch ID: VM5-2920-W 
Sampled: 07-19-04 11:30 Instrument ID: MS-5 HP 6890 
Received: 07-20-04 17:30 Sample Volume: 25 mL 
Analyzed: 08-02-04 15:46 Dilution Factor: 10 
Analyst: MJB Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Rqwrtkit LJmH 

75-71-8 Dichlorodifluoromethane BRL ug/L 5 
74-87-3 Chloromethane BRL ug/L 5 j 
75-01-4 Vinyl Chloride 44 ug/L 5 
74-63-9 Bromomethane BRL ug/L 5 
75-00-3 Chloroethane 280 ug/L 5 
75-69-4 Trichlorofluoromethane BRL ug/L 5 
60-29-7 Diethyl Ether BRL ug/L 20 ; 
75-35-4 1,1-Dichloroethene 5 ug/L 5 
76-13-1 1,1,2-Trichlorotrifluoroethane BRL ug/L 50 
67-64-1 Acetone BRL ug/L 100 1 
75-1 5-0 Carbon Disulfide BRL ug/L 50 
75-09-2 Methylene Chloride BRL ug/L 25 
1 56-60-5 trans- 1,2-Dichloroethene BRL ug/L 5 
1634-04-4 Methyl fen- butyl Ether (MTBE) BRL ug/L 5 
75-34-3 1,1-Dichloroethane 230 ug/L 5 
594-20-7 2,2-Dichloropropane BRL ug/L 5 J 
156-59-2 cis- 1,2-Dichloroethene 78 ug/L 5 
78-93-3 2-Butanone (MEK) BRL ug/L 50 
74-97-5 Bromochloromethane BRL ug/L 5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 50 , 
67-66-3 Chloroform BRL ug/L 5 
71-55-6 1,1,1-Trichloroethane 81 ug/L 5 
56-23-5 Carbon Telrachloride BRL ug/L 5 
563-58-6 1 , 1 -Dich loropropene BRL ug/L 5 
71-43-2 Benzene BRL ug/L 5 i 
107-06-2 1,2-Dichloroethane BRL ug/L 5 
79-01-6 Trichloroethene 30 ug/L 5 
78-87-5 1,2-Dichloropropane BRL ug/L 5 
74-95-3 Dibromomethane BRL ug/L 5 
75-27-4 Bromodichloromethane BRL ug/L 5 

1 123-91-1 1,4-Dioxane BRL ug/L 5000 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 50 
108-88-3 Toluene 25 ug/L 5 ; 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 5 
79-00-5 1,1,2-Trichloroethane BRL ug/L 5 
127-18-4 Tetrachloroethene 7 ug/L 5 "1 

142-28-9 1 ,3-Dichloropropane BRL ug/L 5 H 

591-78-6 2-Hexanone BRL ug/L 50 
124-48-1 Dibromochloromethane BRL ug/L 5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 5 
108-90-7 Chlorobenzene BRL ug/L 5 
630-20-6 1 , 1 , 1 ,2-Tetrach loroethane BRL ug/L 5 
100-41-4 Ethylbenzene 9 ug/L 5 

108-38-3/106-42-3 meta- Xylene and para- Xylene BRL ug/L 5 
95-47-6 ortho-Xylene 8 ug/L 5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
A. 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: LE-CZA-4 Matrix: Aqueous 
Project: RM Jones/542.1.1 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-02RA1 QC Batch ID: VM5-2920-W 
Sampled: 07-19-04 11:30 Instrument ID: MS-5 HP 6890 
Received: 07-20-04 17:30 Sample Volume: 25 ml 
Analyzed: 08-02-04 15:46 Dilution Factor 10 
Analyst: MJB Page: 2 of 2 

CAS Number Analyte Concentration Notes Units Reporting UmU 

1CXM2-5 Styrene BRL ug/L 5 
75-25-2 Bromoform BRL ug/L 5 
98-82-8 Isopropylbenzene BRL ug/L 5 
108-86-1 Bromobenzene BRL ug/L 5 
79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 5 
96-18-4 1 ,2,3-Trichloropropane ! BRL ug/L 5 | 
103-65-1 n-Propylbenzene BRL ug/L 
95-49-8 2-Chlorotoluene BRL ug/L 5 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 5 

C106-43-4 4-Chlorotoluene BRL ug/L 
98-06-6 tert- Butyl benzene BRL ug/L 5 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 5 
135-98-8 sec-Butylbenzene BRL ug/L 5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 5 
99-87-6 4-lsopropyltoluene BRL ug/L 5 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 5 
95-50-1 1,2-Dichlorobenzene 21 ug/L 5 
104-51-8 n-Butylbenzene BRL ug/L 5 
96-12-8 1,2-Dibromo-3-chloropropane BRL ug/L 5 
120-82-1 1,2,4-Trichlorobenzene BRL ug/L 5 
87-68-3 Hexach lorobutad iene BRL ug/L 5 
91-20-3 Naphthalene 19 ug/L 5 
87-61-6 1,2,3-Trichlorobenzene BRL ug/L 5 
75-65-0 tert -Butyl Alcohol fTBA) BRL ug/L 200 
1 08-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 5 
994-05-8 fert-Amyl Methyl Ether (TAME) BRL ug/L 5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromethane 10 11 108 % 70 - 1 30 % 
1,2-Dichloroethane-d« 10 11 106 % 70 - 1 30 % 
Toluene-de 10 10 102 % 70 - 1 30 % 
4-Bromofluorobenzene 10 11 ' 107 % 70 - 1 30 % ; 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit foranalyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: LE-URS-3 Matrix: Aqueous 
Project: RM Jones/542. 1.1 Container 40 ml VGA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-03 QC Batch ID: VM5-2920-W 
Sampled: 07-19-04 12:00 Instrument ID: MS-5 HP 6890 
Received: 07-20-04 17:30 Sample Volume: 25 ml 
Analyzed: 08-02-0411:11 Dilution Factor: 200 

 1<rf2 Analyst: MJB f*&

CAS Number Aiuriyte Concentration Notes Units | Reporting UmH 

75-71-8 Dichlorodifluoromethane BRL ug/L 100 

74-87-3 Chloromethane BRL ug/L 100 

75-01-4 Vinyl Chloride BRL ug/L 100 

74-83-9 Bromomethane BRL ug/L 100 
75-00-3 | Chloroethane BRL ug/L 100 ! 
75-69-4 Trichlorofluoromethane BRL ug/L 100 
60-29-7 Diethyl Ether BRL ug/L 400 
75-35-4 1,1-Dichloroethene 390 ug/L j 100 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL ug/L 1,000 
67-64-1 Acetone BRL ug/L 2,000 
75-15-0 Carbon Disulfide BRL ug/L 1,000 
75-09-2 Methylene Chloride BRL ug/L 500 
1 56-60-5 trans- 1,2-Dichloroethene BRL ug/L 100 
1 634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 100 1 
75-34-3 1,1-Dichloroethane 490 ug/L 100 • 
594-20-7 2,2-Dichloropropane BRL ug/L 100 

' 156-59-2 c/s- 1,2-Dichloroethene 870 ug/L 100 ' 
| 78-93-3 2-Butanone (MEK) BRL ug/L 1,000 
| 74-97-5 Bromochloromethane BRL ug/L 100 
! 109-99-9 Tetrahydrofuran (THF) BRL ug/L 1,000 
! 67-66-3 Chloroform BRL ug/L 100 

71-55-6 1,1,1-Trichloroethane 7,600 ug/L 100 
56-23-5 Carbon Tetrachloride BRL ug/L 100 
563-58-6 1,1-Dichloropropene BRL ug/L 100 
71-43-2 Benzene BRL ug/L 100 
107-06-2 1 ,2-Dichloroethane BRL ug/L 100 
79-01-6 Trichloroethene 1,500 ug/L 100 
78-87-5 1,2-Dichloropropane BRL ug/L 100 
74-95-3 Dibromomethane BRL ug/L 100 
75-27-4 B romodich loromethane BRL ug/L 100 
123-91-1 1,4-Dioxane BRL ug/L 100,000 
10061-01-5 c/'s- 1,3-Dichloropropene BRL ug/L 100 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 1,000 
108-88-3 Toluene BRL ug/L 100 
10061-02-6 trans- 1,3-Dichloropropene BRL i ug/L 100 
79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 100 
127-18^ Tetrachloroethene BRL ug/L 100 
142-28-9 1,3-Dichloropropane BRL ug/L 100 
591-78-6 2-Hexanone BRL ug/L 1,000 
124-48-1 Dibromochloromethane BRL ug/L 100 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 100 
108-90-7 Chlorobenzene BRL ug/L 100 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL ug/L 100 | 
10O41-4 Ethylbenzene BRL ug/L 100 ; 

108-38-3/106^12-3 me(a- Xylene and para- Xylene BRL ug/L 100 
95-47-6 ortrio- Xylene BRL ug/L 100 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: LE-URS-3 Matrix: Aqueous 
Project: RM Jones/542.1.1 Container: 40 mL VOA Vial 
Client: Lightship Engineering Preservation: HCl/Cool 

Laboratory ID: 74914-03 QC Batch ID: VM5-2920-W 
Sampled: 07-19-04 12:00 Instrument ID: MS-5 HP 6890 
Received: 07-20-04 17:30 Sample Volume: 25 mL 
Analyzed: 08-02-0411:11 Dilution Factor: 200 
Analyst: MJB Page: 2 of 2 

CAS Number Analyte Concentration Notes Units Reporting Limit 

1 00-42-5 Styrene BRL ug/L 100 
75-25-2 Bromoform BRL ug/L 100 
98-82-8 Isopropyl benzene BRL ug/L 100 
108-86-1 Bromobenzene BRL ug/L 100 
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 100 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 100 
103-65-1 n -Propylbenzene BRL ug/L 100 J 
95-49-8 2-Ch)orotoluene BRL ug/L 100 
108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 100 
106-43-4 4-Chlorotoluene BRL ug/L 100 
98-06-6 tert- Butyl benzene BRL ug/L 100 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 100 
135-98-8 sec-Butylbenzene BRL ug/L 100 
541-73-1 1 ,3-Dichlorobenzene i_ BRL ug/L 100 
99-87-6 4-lsopropyItol uene I BRL _, ug/L 100 
106-46-7 1 ,4-Dichlorobenzene BRL 1 ug/L 100 
95-50-1 1 ,2-Dichlorobenzene BRL ~\ ug/L 100 
104-51-8 n-Butylbenzene BRL ug/L 100 
96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 100 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 100 
87-68-3 Hexachlorobutadiene BRL ug/L 100 
91-20-3 Naphthalene BRL ug/L 100 
87-61-6 1,2, 3-Trich lorobenzene BRL ] ug/L 100 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 4,000 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 100 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 100 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 100 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromethane 10 10 105 % 70 - 1 30 % 
1,2-Dichloroethane-d, 10 10 103 % ' 70 - 1 30 % 
Toluene-da 10 10 101 % ] 70- 130% 
4-Bromofluorobenzene 10 11 108 % 70-130 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, 5W-S46, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: LE-URS-2 Matrix: Aqueous 
Project: RM Jones/542.1.1 Container 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-04 QC Batch ID: VM5-2920-W 
Sampled: 07-19-04 12:15 Instrument ID: MS-5 HP 6890 
Received: 07-20-04 17:30 Sample Volume: 25 ml 
Analyzed: 08-02-04 13:09 Dilution Factor: 1 
Analyst: MJB Page: 1of2 

CAS Number AnaJyte Concentration Notes Units Reporting Umtt 

75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 
74-87-3 Chloromethane BRL ug/L 0.5 
75-01-4 Vinyl Chloride BRL ug/L 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane BRL ug/L 0.5 
75-69-4 Trichlorofluoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1,1-Dichloroethene BRL ug/L 0.5 
76-13-1 1,1 ,2-Trichlorotrifluoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 Methylene Chloride BRL ug/L 2.5 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5 
1634-04-4 Methyl tert- butyl Ether (MTBE) 2 ug/L 0.5 
75-34-3 1,1-Dichloroethane BRL ug/L 0.5 
594-20-7 2,2-Dichloropropane BRL ug/L 0.5 
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 Bromochloromethane BRL ug/L 0.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1-Trichloroethane 10 ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1,1-Dichloropropene BRL ug/L 0.5 
7M3-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene 2 ug/L 0.5 j 
78-87-5 1,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1,4-Dioxane BRL ug/L 500 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 i 
108-88-3 Toluene BRL Ug/L 0.5 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 0.5 ! 
79-00-5 1,1,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene 1 ug/L 0.5 
142-28-9 1 ,3-Dichloropropane BRL ug/L 0.5 ! 
591-78-6 2-Hexanone BRL ug/L 5 
124-48-1 Dibromochloromethane BRL ug/L 0.5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1 , 1 , 1 ,2-Tetrach loroethane BRL ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L 0.5 

10S-38-3/1 06-42-3 meta- Xylene and para-Xylene BRL ug/L 0.5 
95-47-6 ortho- Xylene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GCJMS 

Field ID: LE-URS-2 Matrix: Aqueous 

Project: RM Jones/542.1.1 Container: 40 ml VGA Vial 

Client: Lightship Engineering Preservation: Ha/Cool 

Laboratory ID: 74914-04 QC Batch ID: VM5-2920-W 

Sampled: 07-19-04 12:15 Instrument ID: MS-5 HP 6890 

Received: 07-20-04 17:30 Sample Volume: 25 ml 
Analyzed: 08-02-04 13:09 Dilution Factor: 1 
Analyst: MJB Page: 2 of 2 

CAS Number Analyte Concentration Notes Units Reporting UmH 

100-42-5 Styrene BRL ug/L 0.5 
75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 Isopropylbenzene BRL ug/L 0.5 
108-86-1 Bromobenzene BRL ug/L 0.5 
79-34-5 1,1 ,2,2-Tetrachloroethane BRL ug/L 0.5 
96-18-4 1,2,3-Trichloropropane BRL ug/L 0.5 
103-65-1 n -Propylbenzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 
108-67-S 1 ,3,5-Tri methylbenzene BRL ug/L 0.5 
1 06-43-4 4-Chlorotoluene BRL ug/L 0.5 
98-06-6 tert- Butylbenzene BRL ug/L 0.5 
95-63-6 1,2,4-Tri methylbenzene BRL ug/L 0.5 
135-98-8 sec -Butylbenzene BRL ug/L 0.5 
541-73-1 1,3-Dichlorobenzene BRL ug/L 0.5 
99-87-6 4-lsopropyltoluene BRL ug/L 0.5 
106-46-7 1 ,4-D ich lorobenzene BRL ug/L 0.5 
95-50-1 1 ,2-Dich lorobenzene BRL ug/L 0.5 
104-51-8 n -Butylbenzene BRL ug/L o.s ! 
96-12-8 1,2-Dibromo-3-chloropropane BRL ug/L 0.5 
120-82-1 1,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 0.5 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 20 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 
994-05-8 tert -Amyl Methyl Ether (TAME) BRL ug/L 0.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromethane 10 10 104 % 70- 130% 

^J^-Dichloroethane-d^ 10 10 103 % 70- 130% 
Toluene-d8 10 10 100 % 70 - 1 30 % 
4-Bromofluorobenzene 10 11 108 % 70 - 1 30 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for anaryte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: LE-URS-1 Matrix: Aqueous 

Project: RM Jones/542.1.1 Container 40 ml VGA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-05 QC Batch ID: VM5-2920-W 

Sampled: 07-19-04 13:45 Instrument ID: MS-5 HP 6890 

Received: 07-20-04 17:30 Sample Volume: 25 ml 

Analyzed: 08-02-04 13:48 Dilution Factor: 1 

Analyst: MJB Page: 1 of J 

CAS Number Analyte Concentration Notes Units Reporting Limit 

75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 

74-67-3 Chloromethane BRL ug/L 0.5 

75-01-4 Vinyl Chloride BRL ug/L 0.5 

74-83-9 Bromomethane BRL ug/L 0.5 

75-00-3 Chloroethane BRL ug/L 0.5 

75-69-4 Trichlorofluoromethane BRL ug/L 0.5 

60-29-7 Diethyl Ether BRL ug/L 2 

75-3 S^t 1,1-Dichloroethene BRL ug/L 0.5 

76-13-1 1,1,2-Trichlorotrifluoroethane BRL ug/L 5 1 
67-64-1 Acetone BRL ug/L 10 

75-15-0 Carbon Disulfide BRL ug/L 5 

75-09-2 Methylene Chloride BRL ug/L 2.5 

1 56-60-5 trans 1,2-Dichloroethene BRL ug/L 0.5 ! 

1634-04-4 Methyl ten- butyl Ether (MTBE) BRL ug/L 0.5 

75-34-3 1,1-Dichloroethane BRL ug/L 0.5 

594-20-7 2,2-Dichloropropane BRL ug/L 0.5 

156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5 

78-93-3 2-Butanone (MEK) BRL ug/L 5 

74-97-5 Bromochloromethane BRL ug/L 0.5 

109-99-9 Tetrahydrofuran (THF) BRL ug/L , 5_ | 

67-66-3 Chloroform BRL ug/L 0.5 

71-55-6 1,1,1 -Trichloroethane 12 ug/L 0.5 

56-23-5 Carbon Tetrachloride BRL ug/L 0.5 

563-58-6 1,1-Dichloropropene BRL ug/L 0.5 

71-43-2 Benzene BRL ug/L 0.5 

107-06-2 1,2-Dichloroethane BRL ug/L 0.5 

79-01-6 Trichloroethene 0.7 ug/L 0.5 

78-67-5 1 ,2-Dich loropropane BRL ug/L 0.5 

74-95-3 Dibromomethane BRL ug/L 0.5 

75-27-4 Bromodichloromethane BRL ug/L 0.5 

123-91-1 1 ,4-Dioxane BRL ug/L 500 

10061-01-5 cis- 1 ,3-Dichloropropene BRL ug/L 0.5 

108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 

108-88-3 Toluene BRL ug/L 0.5 

10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 0.5 

79-00-5 1,1,2-Trichloroethane BRL ug/L 0.5 

127-18-4 Tetrachloroethene BRL ug/L 0.5 

142-28-9 1,3-Dichloropropane BRL ug/L 0.5 

591-78-6 2-Hexanone BRL ug/L 5 

124-48-1 Dibromochloromethane BRL ug/L 0.5 

106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 0.5 

108-90-7 Chlorobenzene BRL ug/L 0.5 

630-20-6 1 , 1 , 1 ,2-Tetrachloroethane BRL ug/L 0.5 

100-41-4 Ethylbenzene BRL ug/L 0.5 
108-38-3/106-42-3 meia- Xylene and para- Xylene BRL ug/L 0.5 

L_95-47-6____ ortho- Xylene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: LE-URS-1 Matrix: Aqueous 
Project: RM Jones/542.1.1 Container 40 ml VOA Vial 
Client: Lightship Engineering Preservation: Ha/Cool 

Laboratory ID: 74914-05 QC Batch ID: VM5-2920-W 
Sampled: 07-19-04 13:45 Instrument ID: MS-5 HP 6890 
Received: 07-20-04 17:30 Sample Volume: 25 ml 
Analyzed: 08-02-04 13:48 Dilution Factor. 1 
Analyst: M|B Page: I of 2 

CAS Number AnaJyte Concentration Notes Units Reportlnt Umli 

100-42-5 Styrene BRL ug/L 0.5 
| 75-25-2 Bromoform BRL ug/L 0.5 
! 98-82-8 Isopropylbenzene BRL ug/L 0.5 

108-86-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1 ,1,2,2-Tetrachloroethane BRL ug/L 0.5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 0.5 

103-65-1 n-Propyl benzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 0.5 
106-43-4 4-Chlorotoluene BRL ug/L 0.5 
98-06-6 (ert- Butylbenrene BRL ug/L 0.5 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 0.5 
135-98-8 5ec-Butylbenzene BRL ug/L 0.5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 0.5 
99-87-6 4-lsopropyltoluene BRL ug/L 0.5 
106-46-7 I 1,4-Dichlorobenzene BRL ug/L 0.5 
95-50-1 1,2-Dichlorobenzene BRL ug/L 0.5 
104-51-8 n-Butylbenzene BRL ug/L 0.5 
96-12-8 1,2-Dibromo-3-chloropropane BRL ug/L 0.5 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 
87-61-6 1,2,3-Trichlorobenzene BRL ug/L 0.5 
75-65-0 (ert -Butyl Alcohol (TBA) BRL ug/L 20 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 ' 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 0.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 10 104 % 70 - 1 30 % 
1,2-Dichloroethane-d., 10 10 102 % 70 - 1 30 % 
Toluene-d8 10 10 101 % 70 -130  % 
4-Bromofluorobenzene 10 1 1 106 % 70 - 1 30 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: LE-MW-4 Matrix: Aqueous 
Project: RM |ones/542.1.1 Container: 40 ml VGAVial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-06 QC Batch ID: VM5-2920-W 
Sampled: 07-19-04 14:35 Instrument ID: MS-5 HP 6890 
Received: 07-20-04 17:30 Sample Volume: 25 mL 

Analyzed: 08-02-04 17:04 Dilution Factor: 20 
Analyst: MJB Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Reporting UmH 

75-71-8 Dichlorodifluoromethane BRL ug/L 10 
74-87-3 Chloromethane BRL ug/L 10 

T 75-01-4 Vinyl Chloride BRL ug/L 10 
74-83-9 Bromom ethane BRL ug/L 10 
75-00-3 Chloroethane BRL ug/L 10 
75-69-4 Trichlorofl uorom ethane BRL ug/L 10 
60-29-7 Diethyl Ether BRL ug/L 40 
75-35-4 1,1-Dichloroethene BRL ug/L 10 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL ug/L 100 
67-64-1 Acetone BRL ug/L 200 
75-15-0 Carbon Disulfide BRL 1 ug/L 100 
75-09-2 Methylene Chloride BRL ug/L 50 
156-60-5 trans- 1,2-Dichloroelhene BRL ug/L 10 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 10 ' 
75-34-3 1,1-Dichloroethane BRL ug/L 10 
594-20-7 2,2-Dichloropropane BRL ug/L 10 
1 56-59-2 c;s- 1,2-Dichloroethene BRL ug/L 10 
78-93-3 2-Butanone (MEK) BRL ug/L 100 
74-97-5 B romoch loromethane BRL ug/L 10 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 100 
67-66-3 Chloroform BRL ug/L 10 
71-55-6 1,1,1-Trichloroethane 660 ug/L 10 
56-23-5 Carbon Tetrachloride BRL ug/L 10 
563-58-6 1,1-Dichloropropene BRL ug/L 10 
71-43-2 Benzene |_ BRL ug/L 10 
107-06-2 1,2-Dichloroethane BRL ug/L 10 j 
79-01-6 Trichloroethene 180 ug/L 10 
78-87-5 1,2-Dichloropropane BRL ug/L 10 
74-95-3 Dibromomethane BRL ug/L 10 
75-27-4 Bromodichloromethane BRL ug/L 10 
123-91-1 1,4-Dioxane BRL ug/L 10,000 

, 10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 10 
r 108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 100 

108-88-3 Toluene 540 ug/L 10 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 10 
79-00-5 1,1,2-Trichloroethane BRL ug/L 10 
127-18-4 Tetrachloroethene 130 ug/L 10 
142-28-9 1,3-Dichloropropane BRL ug/L 10 
591-78-6 2-Hexanone BRL ug/L 100 
124-48-1 Dibromochloromethane BRL ug/L 10 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 10 
108-90-7 Chlorobenzene BRL ug/L 10 
630-20-6 1 , 1 , 1 ,2-Tetrachloroethane BRL ug/L 10 
100-41-4 A Ethylbenzene 52 ug/L 10 

108-3 8-3/1 OM2-3 meta- Xylene and para- Xylene 200 ug/L 10 
95-47-6 ortho- Xylene 71 ug/L 10 ' 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: LE-MW-4 Matrix: Aqueous 
Project: RM Jones/542.1.1 Container 40 mL VGA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-06 QC Batch ID: VM5-2920-W 
Sampled: 07-19-04 14:35 Instrument ID: MS-5 HP 6890 
Received: 07-20-04 17:30 Sample Volume: 25 mL 
Analyzed: 08-02-04 17:04 Dilution Factor: 20 
Analyst: MJB Page: 2 of 2 

CAS Number Analyte Concentration Notes Units Reporting UmH 

100-42-5 Styrene BRL ug/L 10 
75-25-2 Bromoform BRL ug/L 10 
98-82-8 Isopropyl benzene BRL ug/L 10 
108-86-1 Bromobenzene BRL ug/L 10 
79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 10 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 10 
103-65-1 n -Propylbenzene BRL ug/L 10 
95-49-8 2-Chlorotoluene BRL ug/L 10 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 10 
106-43-4 4-Chlorotoluene BRL ug/L 10 
98-06-6 tert- Butylbenzene BRL ug/L 10 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 10 
135-98-8 sec-Butylbenzene BRL ug/L 10 
541-73-1 1,3-Dichlorobenzene BRL ug/L 10 
99-87-6 4-lsopropyltoluene BRL ug/L 10 
106-46-7 1,4-Dichlorobenzene BRL ug/L 10 
95-50-1 1,2-Dichlorobenzene 56 ug/L 10 
104-51-8 n -Butylbenzene BRL ug/L 10 
96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 10 
120-62-1 1 ,2,4-Trichlorobenzene BRL ug/L 10 
87-68-3 Hexachlorobutadiene BRL ug/L 10 
91-20-3 Naphthalene 24 ug/L 10 
87-61-6 ' 1,2,3-Trichloroben2ene BRL ug/L 10

75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 400 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 10 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 10 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 10 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromethane 10 11 106% 70 - 1 30 % 
1,2-Dichloroethane-d4 10 10 105 % 7 0 - 1 3 0  % 
Toluene-d, 10 9.9 99 % 70 - 1 30 % 
4-B romof 1 uorobenzene 1 0 11 107 % 70 - 1 30 % 

Method Reference Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: LE-MW-5 Matrix: Aqueous 

Project: RM Jones/542.1.1 Container 40 ml VGAVial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-07 QC Batch ID: VM5-2920-W 

Sampled: 07-19-0413:15 Instrument ID: MS-5 HP 6890 

Received: 07-20-04 17:30 Sample Volume: 25 ml 

Analyzed: 08-02-0415:06 Dilution Factor: 2 
Page: 1oi 2Analyst: MJB 

Units Repoftinf UntilCAS Number Analyte Concentration Notes 

75-71-8 Dichlorodifluoromethane BRL ug/L 

74-87-3 Chloromethane BRL ug/L 

75-01-4 Vinyl Chloride BRL ug/L 

74-83-9 Bromomethane BRL ug/L 

75-00-3 Chloroethane BRL ug/L 1 

75-69-4 Trichlorofluoromethane BRL ug/L 1 

60-29-7 Diethyl Ether BRL ug/L 4 : 

75-35-4 1,1-Dichloroethene 52 ug/L 1 

76-13-1 1 ,1 ,2-Trichlorotrifluoroethane BRL ug/L 10 

67-64-1 Acetone BRL ug/L 20 _| 

75-15-0 Carbon Disulfide BRL ug/L 10 

75-09-2 Methylene Chloride BRL ug/L 5 

1 56-60-5 trans- 1,2-Dichloroethene BRL ug/L 1 

1634-04-4 Methyl tert- butyl Ether (MTBE) 10 ug/L 1 

75-34-3 1,1-Dichloroethane 120 e ug/L 1 

594-20-7 2,2-Dichloropropane BRL ug/L 1 

1 56-59-2 c/'s- 1,2-Dichloroethene BRL ug/L 1 

78-93-3 2-Butanone (MEK) BRL ug/L 10 

74-97-5 Bromochloromethane BRL ug/L 1 

109-99-9 Tetrahydrofuran (THF) BRL ug/L 10 

67-66-3 Chloroform BRL ug/L 1 

71-55-6 1,1,1-Trichloroethane 54 ug/L 1 

56-23-5 Carbon Tetrachloride BRL ug/L 1 

563-58-6 1,1-Dichloropropene BRL ug/L 1 

71-43-2 Benzene BRL ug/L 1 

| 107-06-2 1,2-Dichloroethane BRL ug/L 1 

79-01-6 Trichloroethene BRL ug/L 1 

78-87-5 1,2-Dichloropropane BRL ug/L 1 

74-95-3 Dibromomethane BRL ug/L 1 

75-27-4 Bromodichloromethane BRL ug/L 1 

123-91-1 1,4-Dioxane BRL ug/L 1,001
10061-01-5 c/'s- 1,3-Dichloropropene BRL ug/L 1 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 10 | 

108-88-3 Toluene BRL ug/L 1 ! 

10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 1 

79-00-5 1 , 1 ,2-Trich loroethane BRL ug/L i ! 
127-18-4 Tetrachloroethene BRL ug/L i 1 
142-28-9 1,3-Dichloropropane BRL ug/L 1 
591-78-6 2-Hexanone BRL ug/L 10 

124-48-1 D ibromoch loromethane BRL ug/L i 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L i 
108-90-7 Chlorobenzene BRL ug/L 

630-20-6 1 ,1 , 1 ,2-Tetrachloroethane BRL ug/L 

100-41-4 Ethylbenzene BRL ug/L ii
108-38-3/106-42-3 meta- Xylene and para-Xylene BRL ug/L 

95^7-6 ort/io-Xylene BRL ug/L i ! 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: LE-MW-5 Matrix: Aqueous 

Project: RM Jones/542.1.1 Container: 40 mL VGA Vial 

Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-07 QC Batch ID: VM5-2920-W 

Sampled: 07-19-04 13:15 Instrument ID: MS-5 HP 6890 

Received: 07-20-04 17:30 Sample Volume: 25 mL 

Analyzed: 08-02-04 15:06 Dilution Factor: 2 

Analyst: MJB Page: 2 of 2 

CAS Number Analyte Concentration Notes Units Reporting LMl 

10CM2-5 Styrene BRL ug/L 1 

75-25-2 Bromoform BRL ug/L 

98-82-8 Isopropylbenzene BRL ug/L 

108-86-1 Bromobenzene BRL ug/L 

79-34-5 1 , 1 ,2,2-Tetrachloroethane BRL ug/L 

96-18-4 1 ,2,3-Trichloropropane BRL ug/L 

103-65-1 n-Propylbenzene BRL ug/L 
95-49-8 2-Chlorotoluene BRL ug/L 
108-67-8 1,3,5-Trimethylbenzene BRL ug/L 
106-43-4 4-Chlorotoluene BRL ug/L 
98-06-6 tert-Butylbenzene BRL ug/L 
95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 
135-98-8 sec -Butyl benzene BRL ug/L 
541-73-1 1 ,3-D ich 1 orobenzene BRL ug/L 
99-87-6 4-lsopropyltoluene BRL ug/L 1 

106-46-7 1,4-Dichlorobenzene BRL ug/L 1 

95-50-1 1,2-Dichlorobenzene BRL ug/L 1 

104-51-8 n-Butylbenzene BRL ug/L 1 

96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 1 

120-82-1 1 ,2,4-Trich lorobenzene BRL ug/L 1 

87-68-3 Hexachlorobutadiene BRL ug/L 1 

91-20-3 Naphthalene BRL ug/L 1 

87-61-6 1 ,2, 3-Trich lorobenzene BRL ug/L 1 

75-65-0 ten -Butyl Alcohol (TBA) BRL ug/L 40 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 1 

637-92-3 Ethyl ten- butyl Ether (ETBE) BRL ug/L 1 

994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 1 

QC Surrogate Compound | Spiked Measured Recovery QC Limits 

Dibromofluoromethane 1 0 11 106 % 70-130 % 

1,2-Dichloroethane-d4 10 10 102 % 70-130  % 

Toluene-de 10 10 101 % 70- 130% 
4-Bromofluorobenzene | 10 11 105 % 70-130  % 

Method Reference:

Report Notations:

 Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

 BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample sire and dilution. 

e Indicates concentration exceeded calibration range for the analyte. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: LE-MW-5 Matrix: Aqueous 
Project: RM Jones/542.1.1 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: Ha/Cool 

Laboratory ID: 74914-07RA1 QC Batch ID: VM5-2922-W 
Sampled: 07-19-04 13:15 Instrument ID: MS-5 HP 6890 
Received: 07-20-04 17:30 Sample Volume: 25 ml 
Analyzed: 08-04-04 05:38 Dilution Factor: 5 
Analyst: MJB Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Reporting Limit 

75-71-8 Dichlorodifluoromethane BRL ug/L 2.5 

74-87-3 Chlorom ethane BRL ug/L 2.5 
75-01-4 Vinyl Chloride BRL ug/L 2.5 
74-83-9 Bromomethane BRL ug/L 2.5 
75-00-3 Chloroethane BRL ug/L 2.5 
75-69-4 Trichlorofluoromelhane BRL ug/L 2.5 
60-29-7 Diethyl Ether BRL ug/L 10 
75-35-4 1,1-Dichloroethene 51 ug/L 2.5 
76-13-1 1,1,2-Trichlorotrifluoroethane BRL ug/L 25 
67-64-1 Acetone BRL ug/L 50 
75-15-0 Carbon Disulfide BRL ug/L 25 
75-09-2 Methylene Chloride BRL ug/L 13 
1 56-60-5 trans- 1,2-Dichloroethene BRL ug/L 2.5 

M 634-04-4 Methyl tert- butyl Ether (MTBE) 9 ug/L 2.5 
: 75-34-3 1,1-Dichloroethane 120 ug/L 2.5 

594-20-7 2,2-Dichloropropane BRL ug/L 2.5 
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 2.5 

|_ 78-93-3 2-Butanone (MEK) BRL ug/L 25 
74-97-5 Bromochloromethane BRL ug/L 2.5 1 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 25 | 
67-66-3 Chloroform BRL ug/L v - 2 .  5 
71-55-6 1,1,1-Trichloroethane 52 ug/L 2.5 
56-23-5 Carbon Tetrachloride BRL ug/L 2.5 
563-58-6 1,1-Dichloropropene BRL ug/L 2.5 
71-43-2 Benzene BRL ug/L 2.5 : 
107-06-2 1,2-Dichloroethane BRL ug/L 2.5 ! 
79-01-6 Trichloroethene BRL ug/L 2.5 
78-87-5 1,2-Dichloropropane BRL ug/L 2.5 
74-95-3 Dibromomethane BRL ug/L 2.5 
75-27-4 Bromodichloromethane BRL ug/L 2.5 
123-91-1 1,4-Dioxane BRL ug/L 2,500 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 2.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 25 j 
108-88-3 Toluene BRL ug/L 2.5 
10061-02-6 trans 1,3-Dichloropropene BRL ug/L 2.5 | 
79-00-5 1 ,1 ,2-Trichloroethane BRL ug/L 2.5 
127-18-4 Tetrachloroethene BRL ug/L 2.5 
142-28-9 1,3-Dichloropropane BRL ug/L 2.5 
591-78-6 2-Hexanone BRL ug/L 25 
1 24-48-1 Dibromochloromethane BRL ug/L 2.5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 2.5 
108-90-7 Chlorobenzene BRL ug/L 2.5 
630-20-6 | 1,1,1 ,2-Tetrachloroethane BRL ug/L 2.5 
100-41-4 I Ethylbenzene BRL ug/L 2.5 

106-38-3/1 06-42-3 meta- Xylene and para- Xylene BRL ug/L 2.5 
95-47-6 ort/io-Xylene BRL ug/L 2.5 ! 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: IE-MW-5 Matrix: Aqueous 
Project: RMjones/542.1.1 Container: 40 ml VGA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-07RA1 QC Batch ID: VM5-2922-W 
Sampled: 07-19-04 13:15 Instrument ID: MS-5 HP 6890 
Received: 07-20-04 17:30 Sample Volume: 25 ml 
Analyzed: 08-04-04 05:38 Dilution Factor: 5 
Analyst: MJB Page: 2 0(2 

CAS Number Analyte Concentration Notes Units Reporting Limit 

100-42-5 Styrene BRL ug/L 2.5 
75-25-2 Bromoform BRL ug/L 2.5 
98-82-8 Isopropylbenzene BRL ug/L 2.5 
108-86-1 Bromobenzene BRL ug/L 2.5 
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 2.5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 2.5 
103-65-1 n -Propylbenzene BRL ug/L 2.5 
95-49-8 2-Chlorotoluene BRL ug/L 2.5 
108-67-8 1 , 3, 5-Tri methy I benzene BRL ug/L L 2'5 

106-43-4 4-Chlorotoluene BRL ug/L 2.5 
98-06-6 tert-Butylbenzene BRL ug/L 2.5 
95-63-6 1,2,4-Trimethylbenzene BRL ug/L 2.5 ! 

135-98-8 sec-Butylbenzene BRL ug/L 2.5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 2.5 
99-87-6 4-lsopropyltoluene BRL ug/L 2.5 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 2.5 
95-50-1 1 ,2-D ich lorobenzene BRL ug/L 2.5 
104-51-8 n-Butylbenzene BRL ug/L 2.5 
96-12-8 l,2-Dibromo-3-chloropropane BRL ug/L 2.5 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 2.5 
87-68-3 Hexach lorobutad iene BRL ug/L 2.5 
91-20-3 Naphthalene BRL ug/L 2.5 
87-61-6 1,2,3-Trichlorobenzene BRL ug/L 2.5 
75-65-0 (ert -Butyl Alcohol (TBA) BRL ug/L 100 
108-20-3 Di-isopropyl Ether (DIPE) BRL Ug/L 2.5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 2.5 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 2.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 1 0 10 101 % 70-130 % 
1,2-Dichloroethane-d« 10 9.8 98 % 70- 130 % 
Toluene-dj 10 9.8 98 % 70 - 1 30 % 
4-Bromofluorobenzene 10 11 108% 70 - 1 30 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: Trip Blank Matrix: Aqueous 
Project: RM Jones/542.1.1 Container: 40 ml VOA Vial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 74914-08 QC Batch ID: VM5-2920-W 
Sampled: 07-19-04 00:00 Instrument ID: MS-5 HP 6890 
Received: 07-20-04 17:30 Sample Volume: 25 ml 
Analyzed: 08-02-04 10:31 Dilution Factor 1 
Analyst: MJB Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Reporting UmH 

75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 

74-87-3 Chloromethane BRL ug/L 0.5 

75-01-4 Vinyl Chloride BRL ug/L 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane BRL ug/L 0.5 
75-69-4 Trichlorofluoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1 , 1-Dichloroethene BRL ug/L 0.5 

T76-13-1 1 , 1 ,2-Trichlorotrif luoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 Methylene Chloride BRL ug/L 2.5 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5 

L1634-04^» Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 1,1-Dichloroethane BRL ug/L 0.5 
594-20-7 2,2-Dichloropropane BRL ug/L 0.5 
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 Bromochloromethane BRL ug/L 0.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1 -Trichloroethane BRL ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1, 1-Dichloropropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene BRL ug/L 0.5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1,4-Dioxane BRL ug/L 500 
10061-01-5 cis- 1 ,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 

I 108-C8-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 0.5 
79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene BRL ug/L 0.5 
142-28-9 1,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124-48-1 Dibromochloromethane BRL ug/L 0.5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1,1,1 ,2-Tetrachloroethane BRL |_ ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L 0.5 

108-38-3/106-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 
95-47-6 ortho- Xylene BRL ug/L 0.5 

Grnimdwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GRQUNDWATER 
ANALYTICAL 

EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: Trip Blank Matrix: Aqueous 
Project: RM Jones/542.1.1 Container 40 ml VOA Vial 
Client: Lightship Engineering Preservation: Ha/Cool 

Laboratory ID: 74914-08 QC Batch ID: VM5-2920-W 

Sampled: 07-19-04 00:00 Instrument ID: MS-5 HP 6890 

Received: 07-20-04 17:30 Sample Volume: 25 ml 

Analyzed: 08-02-04 10:31 Dilution Factor: 1 
Analyst: MJB Page: 2 of! 

CAS Number Analyte Concentration Notes Units Rcportht UmH 

100-42-5 Styrene BRL ug/L 0.5 
75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 Isopropylbenzene BRL ug/L 0.5 
108-86-1 Bromobenzene BRL ug/L 0.5 
79-34-5 1 , 1 ,2,2-Tetrach loroethane BRL ug/L 0.5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 0.5 
103-65-1 n -Propylbenzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 
108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 0.5 
106-43-4 4-Chlorotoluene BRL ug/L 0.5 
98-06-6 (ert- Butylbenzene BRL ug/L 0.5 
95-63-6 1 ,2,4-Trimethyl benzene BRL ug/L 0.5 
135-98-8 sec-Butylbenzene BRL ug/L 0.5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 0.5 
99-87-6 4-lsopropyltoluene BRL ug/L 0.5 1 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 0.5 
95-50-1 1 ,2-Dichlorobenzene BRL ug/L o.s ; 
104-51-8 n -Butylbenzene BRL ug/L 0.5 

, 96-12-8 1,2-Dibromo-3-chloropropane BRL ug/L 0.5 
120-82-1 1 ,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
9T-20-3____ Naphthalene BRL ug/L 0.5 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 0.5 
75-65-0 tert -Butyl Alcohol (IRA) BRL ug/L 20 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 ! 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 0.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 11 106% 70-130  % 
1,2-Dichloroethane-d4 10 10 102 % 70  1 30 % 
Toluene-d, 10 10 100 % 70  1 30 % 
4-Bromofluorobenzene 10 10 104 % 70- 130 % 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration,if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROLJNDWATER 
ANALYTICAL 

Project Narrative 

Project: RM Jones/542.1.1 Lab ID: 74914 
Client: Lightship Engineering Received: 07-20-04 17:30 

A. Documentation and Client Communication 

The following documentation discrepancies, and client changes or amendments were noted for this project: 

1 . No documentation discrepancies, changes, or amendments were noted. 

B. Method Modifications, Non-Conformances and Observations 

The sample(s) in this project were analyzed by the references analytical method(s), and no method modifications, 
non-conformances or analytical issues were noted, except as indicated below: 

1 . EPA 8260B Non-conformance: Sample 74914-07. Laboratory control sample (LCS) analyte 1,4-Dioxane was 
above recommended recovery limits for QC batch VM5-2922-W. 

2 . EPA 8260B Non-conformance: Sample 74914-07RA1. Sample was re-analyzed outside of the recommended 
holding time at a greater dilution. 

3 . EPA 8260B Non-conformance: Samples 74914-01 and -02. Laboratory control sample (LCS) analytes 1,4-
Dioxane, 2,2-Dichloropropane, Hexachlorobutadiene were above recommended recovery limits for QC batch 
VM5-2919-W. 

4 . EPA 8260B Non-conformance: Samples 74914-02 through -06, -08. Laboratory control sample (LCS) analyte 1,4-
Dioxane was above recommended recovery limits for QC batch VM5-2920-W. 

5 . EPA 8260B Note: Sample 74914-01. Sample was diluted priorto analysis. Dilution was required to keep all 
target analytes within calibration. 

6 . EPA 8260B Note: Samples 74914-01, -02, -03, -06 and -07. Sample were diluted prior to analysis. Dilution was 
required to keep all target analytes within calibration. 

7 . EPA 8260B Non-conformance: Samples 74914-02,-07. Samples had selected analytes exceeding the high 
standard of the associated calibration curve. Results are estimated. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNDWATER 
ANALYTICAL 

Quality Assurance/Quality Control 

A. Program Overview 

Croundwater Analytical conducts an active Quality Assurance program to ensure the production of high 
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test 
Methods for Evaluating Solid Waste, US EPA, SW-846, Update III (1996). 

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each 
analytical method. SOPs are derived from US EPA methodologies and other established references. 
Standards are prepared from commercially obtained reference materials of certified purity, and documented 
for traceability. 

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample, 
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch. 
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked 
with internal standards and surrogate compounds. All instrument sequences begin with an initial calibration 
verification standard and a blank; and excepting GC/MS sequences, all sequences close with a continuing 
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12 
hour operating period, whichever is more frequent. 

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control 
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation 
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is 
verified by standard recoveries within plus or minus ten percent of the curve. 

B. Definitions 

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of 
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the 
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours. 

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control 
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the 
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or 
expected value. Perent Recoveries for the Laboratory Control Samples are calculated to assess accuracy. 

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks 
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate 
steps of an analytical method. Sample data reported is not corrected for blank contamination. 

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each 
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of 
interest in chemical behavior, but which are not normally found in environmental samples. Percent 
Recoveries are calculated for each Surrogate Compound. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Sample 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 
QC Batch ID: VM5-2919-WL Analyzed: 08-01-04 09:01 
Matrix: Aqueous Analyst: LMG 
Units: ug/L 

Page: 1of2 

CAS Number Analyte Spiked Measured Recovery QC Limits 
75-71-8 Dichlorodifluoromethane 5 5.3 105 % 70-130% 
74-87-3 Chloromethane 5 5.8 116 % 70-130% 
75-01-4 Vinyl Chloride 5 5.6 111 % 70- 130% 
74-83-9 Bromomethane 5 5.9 118 % 70- 130% 
75-00-3 Chloroethane 5 6.1 122 % 70- 130% 
75-69-4 Trichlorofluoromethane 5 ! 6.1 121 % 70 - 1 30 % 
60-29-7 Diethyl Ether 10 9.3 93 % 70 - 1 30 % 
75-35-4 1 , 1 -Dich loroethene 5 5.9 118 % 70-130 % 1 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane 10 12 123 % 70-130  % ! 
67-64-1 Acetone 10 12 118 % 70-130% , 
75-15-0 Carbon Disulfide 10 10 105 % 70- 130% 
75-09-2 Methylene Chloride 5 5.2 104 % 70-130  % 
156-60-5 trans- 1,2-Dichloroethene 5 5.3 106 % 70 - 1 30 % 

j 1634-04-4 Methyl (ert- butyl Ether (MTBE) 5 5.5 110 % 70  1 30 % 
75-34-3 1,1-Dichloroethane 5 5.5 110 % 7 0 - 1 3 0  % 
594-20-7 2, 2-Dich loropropane 5 6.6 132 % q 70-130 % ! 
1 56-59-2 c/'s- 1,2-Dichloroethene 5 5.5 109 % 70 -130  % 1 
78-93-3 2-Butanone (MEK) 10 9.7 97 % 70 -130  % 
74-97-5 Bromochloromethane 5 5.3 107 % 70-130% 
109-99-9 Tetrahydrofuran (THF) 10 9.5 95 % 70-130  % 
67-66-3 Chloroform 5 5.5 109 % 70 -130  % 

1 71-55-6 1,1,1-Trichloroethane 5 5.7 114 % j 70-130 % 
I 56-23-5 Carbon Tetrachloride 5 5.6 112 % 70-130 % 

563-58-6 1,1-Dichloropropene 5 5.5 111 % j 70 -130  % I 
I 71-43-2 Benzene 5.2 103 % 70-130 % 

107-06-2 1,2-Dichloroethane 5 5.3 106 % 70-130  % ' 
79-01-6 Trichloroethene 5 5.3 106 % 70-130 % i 
78-87-5 1,2-Dichloropropane 5 5.2 104 % 70- 130% 
74-95-3 Dibromomethane 5 5.2 105 % 70-130  % 
75-27-4 B romod ich loromethane 5 5.2 104 % 70- 130% 
123-91-1 1,4-Dioxane 100 230 229 % q 70-130 % 
10061-01-5 CM- 1 ,3-Dichloropropene 5 5.2 105 % 70- 130% 
108-10-1 4-Methyl-2-Pentanone (MIBK) 10 9.8 98 % 70- 130% 

j 108-88-3 Toluene 5 5.1 103 % 70- 130 % 
10061-02-6 trans 1,3-Dichloropropene 5 4.8 95 % 70- 130 % 
79-00-5 1 , 1 ,2-Trich loroethane 5 5.3 106 % 70- 130% 
127-18-4 Tetrachloroethene 5 5.6 111 % 70- 130% 
142-28-9 1,3-Dichloropropane 5 5.5 109 % 70-130 % 
591-78-6 2-Hexanone 10 10 103 % j 70 -130  % j 
124-48-1 Dibromochloromethane 5 5 100 % 70- 130% 
106-93-4 1 ,2-Dibromoethane (EDB) 5 5.2 104 % 70-130 % i 
108-90-7 Chlorobenzene 5 5.2 105 % 70-130 % ; 
630-20-6 1,1,1 ,2-Tetrach loroethane 5 5.3 105 % 70- 130% 
100-41^ Ethylbenzene 5 5.5 109 % 70- 130 % 

108-38-3/106-42-3 meta- Xylene and para- Xy lene 10 11 108 % 70-130 % 
95-47-6 ortho- Xylene 5 5.5 110 % 70-130% 
10CM2-5 Styrene 5 5.4 108 % _L 70-130 % | 
75-25-2 Bromoform 5 5 100 % 70- 130% 
98-82-8 Isopropyl benzene 5 5.3 105 % 70-130% 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Sample 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 
QC Batch ID: VM5-2919-WL Analyzed: 08-01-04 09:01 
Matrix: Aqueous Analyst: LMG 
Units: ug/L 

Page: 2 of 2 

CAS Number AnaJyte Spiked Measured Recovery QC Limits 
108-86-1 Bromobenzene 5 5.3 106 % 70-130 % 
79-34-5 1 , 1 ,2,2-Tetrachloroethane 5 5.9 118 % 70-130 % 
96-18-4 1 ,2,3-Trichloropropane 5 5.6 111 % 70-130 % 
103-65-1 n-Propylbenzene 5 5.6 113 % 70 - 1 30 % 
95-49-8 2-Chlorotoluene 5 5.5 110 % 70-130 % 
108-67-8 1,3,5-Trimethyl benzene 5 5.3 105 % 70- 130% 
106-43-4 4-Qilorotoluene 5 5.5 109 % 70- 130% 
98-06-6 tert- Butylbenzene 5 5.5 110 % 70- 130% 
95-63-6 1 ,2,4-Trimethylbenzene 5 5.6 112 % 70- 130% 
1 35-98-8 sec -Butyl benzene 5 5.8 115 % 70-130  % 
541-73-1 1 ,3-Dichlorobenzene 5 5.7 114 % 70 - 1 30 % 
99-87-6 4-lsopropy Itol uene 5 5.7 114 % 70 - 1 30 % 
106-46-7 1 ,4-Dichlorobenzene 5 5.7 114 % 70-130  % 
95-50-1 1 ,2-Dichlorobenzene 5 5.6 112 % 70-130 % 
104-51-8 n -Butylbenzene 5 6.1 122 % 70-130 % 
96-12-8 1 ,2-Dibromo-3-chloropropane 5 6 121 % 70- 130% 
120-82-1 1 ,2,4-Trich lorobenzene 5 6.1 123 % 70-130  % 
87-68-3 Hexach lorobutad iene 3 6.6 132 % q 70-130  %
91-20-3 Naphthalene 5 6 120 % 70-130  % 
87-61-6 1 ,2, 3-Trich lorobenzene 5 6.6 132 % q 70 - 1 30 % 
75-65-0 tert -Butyl Alcohol (TBA) 100 120 119 % 70- 130% 
108-20-3 Di-isopropyl Ether (DIPE) 5 5.4 109 % 70- 130 % 
637-92-3 Ethyl tert- butyl Ether (ETBE) 5 5.1 103 % 70- 130% 
994-05-8 fert-Amyl Methyl Ether (TAME) 5 5.3 105 % 70- 130% 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromethane 10 10 100 % 70-130 % 
1 ,2-Dichloroethane-d4 10 10 103 % 70-130J% , 
Toluene-d8 10 9.8 98 % 70-130 % ' 
4-Bromofluorobenzene 10 10 | 101 % 70- 130% 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology, 
or alternatively based upon the historical average recovery plus or minus three standard deviation units. 

q Recovery outside recommended limits. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 
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GROUNOWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-5HP6890 
QC Batch ID: VM5-2919-WB Analyzed: 08-01-04 09:41 
Matrix: Aqueous Analyst: IMG 

Page: 1 of 2 

CAS Number Analyte Concentration Notes Units ItaportfciiUnk 

75-7 1-fl Dichlorodifl uoromethane BRL ug/L 0.5 
74-67-3 Chloromethane BRL ug/L 0.5 
75-01-4 Vinyl Chloride BRL ug/L 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane BRL ug/L 0.5 
75-69-4 Trich lorofl uoromethane BRL UB/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1,1-Dichloroethene BRL ug/L 0.5 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 L Methylene Chloride BRL ug/L 2.5 
156-60-5 trans 1,2-Dichloroethene BRL ug/L 0.5 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 1,1-Dichloroethane BRL ug/L 0.5 
594-20-7 2,2-Dichloropropane BRL ug/L 0.5 
1 56-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 Bromochloromethane BRL ug/L 0.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L L 5 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1 -Trich loroethane BRL ug/L 0.5 
56-23-5 Carbon Tetrachloride ,_ BRL ug/L 0.5 
563-58-6 1,1-Dichloropropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 0.5 I 
107-06-2 1 ,2-Dichloroethane BRL | ug/L 0.5 I 
79-01-6 Trichloroethene BRL ug/L 0.5 
78-87-5 1 ,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 B romod ich loromethane BRL ug/L 0.5 
123-91-1 1 ,4-Dioxane BRL ug/L 500 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 0.5 
79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene BRL ug/L 0.5 
142-28-9 1,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124-48-1 Dibromochloromethane BRL ug/L 0.5 
106-93-4 1 ,2-Dibromoethane (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 J 

630-20-6 1,1,1,2-Tetrachloroethane BRL ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L 0.5 

108-38-3/106-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 
95^7-6 ortho- Xylene BRL ug/L 0.5 
100-42-5 Slyrene BRL ug/L 0.5 
75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 Isopropylbenzene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 
QC Batch 1 D: VM5-29 1 9-WB Analyzed: 08-01-04 09:41 
Matrix: Aqueous Analyst: LMG 

Page: 2 of 2 

CAS Number Analyte Concentration Notes Units Rtportinc UmU 

108-86-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1,1 ,2,2-Tetrachloroethane BRL ug/L 0.5 

96-18-4 1,2,3-Trichloropropane BRL ug/L 0.5 

103-65-1 n-Propyl benzene BRL ug/L 0.5 

95-49-8 2-Chlorotoluene I BRL ug/L 0.5 

. 108-67-6 1 ,3,5-Trimethylbenzene BRL ug/L 0.5 
| 106-43-4 4-Chlorotoluene BRL ug/L 0.5 

L 98-06-6 tert-Butylbenzene BRL ug/L 0.5 

95-63-6 1,2,4-Trimethylbenzene BRL ug/L 0.5 

135-98-8 sec-Butylbenzene BRL ug/L 0.5 

541-73-1 1,3-Dichlorobenzene BRL ug/L 0.5 

99-87-6 4-lsopropyltoluene BRL ug/L 0.5 

106-46-7 1,4-Dichlorobenzene BRL ug/L 0.5 

95-50-1 1,2-Dichlorobenzene BRL ug/L 0.5 

104-51-8 n-Butylbenzene BRL ug/L 0.5 

96-12-8 1,2-Dibromo-3-chloropropane BRL ug/L 0.5 
120-82-1 1,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 

91-20-3 Naphthalene BRL ug/L 0.5 

87-61-6 1,2,3-Trichlorobenzene BRL ug/L 0.5 | 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 20 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 
994-05-8 tert -Amyl Methyl Ether (TAME) BRL ug/L 0.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 
Dibromofluoromethane 10 10 103 % 70- 130% 
1,2-Dichloroethane-d, 10 10 102 % 70-130  % 
Toluene-de 10 9.9 99 % 70-130 % 
4-Bromofluorobenzene 10 1 1 109 % 70- 130% 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1 996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Samples 

LCS LCSD 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 Instrument ID: MS-5 HP 6890 

QC Batch ID: VM5-2920-WL Analyzed: 08-02-04 07:50 Analyzed: 08-02-04 08:46 

Matrix: Aqueous Analyst: MJB Analyst: MJB 

Units: ug/L Page: 1of2 

CAS Number Analyte LCS LCS Duplicate QC Limits 

Spiked Recovery Spiked Meanind Recovery RPD Spike RPD 

75-71-8 Dichlorodifluoromethane 5 5.3 106 % 5 5.9 117 It 9 % 70- 130% i 25% 

74-87-3 Chloromethane 5 5.7 113 % 5 6.1 122 % 8 % 70 - 1 30 % 25% 

75-01-4 Vinyl Chloride 5 5.1 102 % 5 5.6 112 % 10 % 70-130  % 25% 

74-83-9 Bromofnethane 5 5.6 112 % 5 5.9 118 % 5 % 70- 130% 25% 

75-00-3 Chloroe thane 5 5.6 112 % 5 6 119 % 6 % 70- 130% 25% 

75-69-4 Trichlorofluoromethane 5 5.6 113 % 5 6.1 123 % 9 % 70- 130% 25% 

60-29-7 Diethyl Ether 10 8.9 89 % 10 9.3 93 % 4 % 70 - 1 30 % 25% 

75-35-4 1,1-Dichloroethene 5 5.4 107 % 5 5.7 114 % : 6 % 70- 130% 25% 

76-13-1 1 ,1 ,2-Trichlorotrifluoroe thane 10 12 117 % 10 13 127 % ! 9 % 70 - 1 30 % 25% 

67-64-1 Acetone 10 11 107 % 10 12 116 % 8 % 70 - 1 30 % 25% 

75-15-0 Carbon DisuKide 10 9.7 97 % 10 10 105 % 8 % 70  1 30 % 25% 

75-09-2 Methylene Chloride 5 4.9 97 % 5 5 100 % 3 % 70 - 1 30 % 25% 

156-60-5 trans- 1,2-Dichloroethene 5 4.9 98 % 5 5.1 103 % 5 % 70 - 1 30 % 25% 

1634-04-4 Methyl tert- butyl Ether (MTBE) 5 5.3 105 % 5 5.4 108 % 3 % 70 - 1 30 % 25% 

75-34-3 1,1-Dichloroethane 5 5 100 % 5 5.3 106 % 5 % 70 - 1 30 % 25% 

594-20-7 2,2-Dichloropropane 5 6.2 123 % C 6.5 130 % 5 % 70- 130 % 25% ' 

156-59-2 c/s- 1,2-Dichloroethene 5 5 101 % 5 5.3 106 % 5 % 70- 130% 25% 

78-93-3 2-Butanone (MEK) 10 8.5 85 % 10 g 90 % 6 % 70- 130% 25% 

74-97-5 Bromochloromethane 5 4.8 96 % 5 5.1 102 % 6 % 70- 130% 25% 

109-99-9 Tetrahydrofuran (THF) 10 9 90 % 10 9.4 94 % 4 % 70- 130% 25% 

67-66-3 Chloroform 5 5 100 % 5 5.2 104 % 4 % 70- 130% 25% 

71-55-6 1,1,1-Trichloroe thane 5 5.2 103 % 5 5.6 111 % 8 % 70- 130% 25% 

56-23-5 Carbon Tetrachloride 5 5.2 104 % 5 5.6 111 1° 7 % 70- 130% 25% 

563-58-6 1,1-Dichloropropene 5 5.1 101 % 5 5.4 108 % 7 % 70- 130% 25% 

71-43-2 Benzene 5 4.8 96 % 5 4.9 98 % 2 % 70- 130% 25% 

107-06-2 1,2-Dichloroethane 5 5 100 % 5 5.1 102 % 2 It 70- 130% 25% 

79-01-6 ~1 Trichloroethene 5 4.8 95 % 5 5 101 % 6 % 70 - 1 30 % 25% 

78-87-5 1 ,2-Dichloropropane 5 4.9 99 % 5 5.1 101 % 3 % 70 - 1 30 % 25% 

74-95-3 Dibromomethane 5 5 100 % 5 5.2 103 % 3 % 70- 130% 25% 

75-27-4 Bromodichloromethane 5 5 99 % 5 5.2 104 % 4 % 70- 130% 25% 

123-91-1 1 ,4-Dioxane 100 230 230 % q 100 230 231 % q 0 % 70- 130% 25% 

10061-01-5 c/s- 1 ,3-Dichloropropene 5 4.8 96 % 5 4.9 99 % 2 % 70-130 % 25% 

108-10-1 4-Methyl-2-Pentanone (MIBK) 10 9.3 93 % 10 9.6 96 % 3 % 70- 130% 25% 

108-88-3 Toluene 5 4.7 95 % 5 5 99 It, 5 % 70- 130% 25% 

10061-02-6 trans- 1,3-Dichloropropene 5 4.7 94 % 5 4.7 94 % 0 % 70- 130% 25% 

79-00-5 1,1,2-Trichloroethane 5 5.2 103 % 5 5.2 104 % 1 % 70- 130% 25% 

127-18-4 Tetrachloroethene 5 5.1 102 % 5 5.3 105 % 3 % 70- 130% 25% 

142-28-9 1 ,3-Dichloropropane 5 5.1 102 % 5 5.2 103 % 2 % 70 - 1 30 % 25% 

591-78-6 2-Hexanone 10 9.6 96 % 10 10 101 % 5 % 70- 130% 25% 

124-48-1 Dibromochloromethane 5 4.8 96 % 5 4.9 97 % 1 % 70- 130% 25% 

106-93-4 1 ,2-Dibromoethane (EDB) 5 5 100 % 5 5 101 % 1 % 70-130 % 25% 

108-90-7 Chlorobenzene 5 4.9 98 % 5 5 101 % 2 % 70- 130% 25% 

630-20-6 1,1,1 ,2-Tetrachloroethane 5 5 99 % 5 5.1 101 % 2 It 70- 130% 25% 

100-41-4 Ethylbenzene 5 5.1 102 % 5 5.2 104 % 3 % 70- 130% 25% 

108-38-3/106-42-3 meta- Xylene and para- Xylene 10 10 103 % 10 11 105 % 2 It 70 - 1 30 % 25% 

95^)7-6 ort/jo Xylene 5 5.1 103 % 5 5.2 105 % 2 % 70- 130% 25% 

100-42-5 Styrene 5 5 100 % 5 5.2 103 % 3 % 70- 130% 25% 

75-25-2 Bromoform 5 4.7 95 % 5 4.9 97 % 2 % 70- 130% 25% 

98-82-8 Isopropylbenzene 5 4.7 95 % 5 4.9 98 % 3 % 70- 130% 25% 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Samples 

LCS LCSD 
Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 Instrument ID: MS-5 HP 6890 

QC Batch ID: VM5-2920-WL Analyzed: 08-02-04 07:50 Analyzed: 08-02-04 08:46 

Matrix: Aqueous Analyst: M|B Analyst: MJB 

Units: ug/L Page: 2 of 2 

CAS Number Analyte LCS LCS Duplicate QC Limits 

Spiked Mmundl Recovery Spiked Recovery RPD Spike RPD 

3 % 70- 130% 25% 108-86-1 Bromobenzene 5 4.8 96 % 5 5 99 % 

79-34-5 1,1,2,2-Tetrachloroethane 5 5.7 114 % 5 5.6 111 % 2 % 70 - 1 30 % 25% 

96-18-4 1 ,2,3-Trichloropropane 5 5 100 % 5 5.3 105 % 5 % 70- 130% 25% 

103-65-1 n -Propylbenzene 5 5.1 101 % 5 5.2 104 % 3 % 70 -130 -it 25% 

95-49-8 2-Chlorotoluene 5 4.9 99 % 5 5.1 101 % 3 % 70- 130 It 25% 

108-67-8 1 ,3,5-Trimelhylbenzene 5 4.7 95 % 5 4.9 98 % 3 % 70- 130% 25% 

106-43-4 4-Chlorololuene 5 4.9 98 % 5 5 101 % 3 % 70- 130 % 25% 

98-06-6 tert- Butylbenzene 5 5 100 % 5 5.2 104 % 4 % 70-130 % 25% 

4 % 70 - 1 30 % 25% 95-63-6 1 ,2,4-Trimethylbenzene 5 5.1 101 °k 5 5.2 105 % 

1 35-98-8 sec -Butylbenzene 5 5.3 105 % 5 5.4 108 % 3 % 70 - 1 30 % 25% 

541-73-1 1 ,3-Dichlorobenzene 5 5.2 104 % 5 5.3 106 % 2 °k 70 - 1 30 % 25% 

99-87-6 4-lsopropyltoluene 5 5.2 104 % 5 5.5 110 % 5 °h 70 - 1 30 % 25% 

106-46-7 1 ,4-Dichlorobenzene 5 5.3 105 % 5 5.3 107 % 2 % 70 - 1 30 % 25% 

95-50-1 1 ,2-Dichlorabenzene 5 5.1 103 % 5 5.3 105 % 2 % 70 -130  % ' 25% 

104-51-8 n -Butylbenzene 5 5.6 112 % 5 5.8 117 % 4 % 70 - 1 30 % 25% 

96-12-8 1 ,2-Dibromo-3-ch loropropane 5 5.8 115 1. 5 5.8 116 % 1 It 70 -130  % 25% 

120-82-1 1 ,2,4-Trichlorobenzene 5 5.8 116 % 5 5.9 118 % 2 It 70 - 1 30 % 25% 

87-68-3 Hexachlorobutadiene 5 6 119 1, 5 6.3 126 % 5 It 70 - 1 30 % 25% 

91-20-3 Naphthalene 5 5.6 113 % 5 5.7 114 % 1 It 70 - 1 30 % 25% 

87-61-6 1 ,2,3-Trichlorobenzene 5 6.1 121 % 5 6.2 123 % 2 -it 70-130 % 25% 

75-65-0 tert -Butyl Alcohol (TBA) 100 110 114 % 100 120 120 % 5 % 70 - 1 30 % 25% 

108-20-3 Di-isopropyl Ether IDIPE) 5 5.3 105 It 5 5.4 108 % 3 1 70-130 % 25% 

637-92-3 Ethyl tert- butyl Ether (ETBE) 5 5 99 % 5 5.1 102 % 3 It 70 - 1 30 % 25% 

994-05-8 tert-Amyl Methyl Ether (TAME) 5 5.1 101 % 5 5.3 105 % 4 It 70-130 % 25% 

QC Surrogate Compound Spiked Meaoired Recovery Spiked Measured Recovery QC Limits 

Dibromofluofomethane 10 10 102 % 10 10 104 % 70-130 % 

1 ,2-Dichlorobenrene-d^ 10 10 101 % 10 10 103 -k 70 - 1 30 % 

Toluene-dt 
10 9.9 99 % 10 10 100 % 70- 130% 

4-Bromofluorobenzene 10 10 101 % 10 9.9 99 %, j 70- 130% 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology, 
or alternatively based upon the historical average recovery plus or minus three standard deviation units. 

q Surrogate recovery outside recommended limits. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 

QC Batch ID: VM5-2920-WB Analyzed: 08-02-04 09:38 
Matrix: Aqueous Analyst: MJB 

Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Reporting LMt 

75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 

74-87-3 Chloromethane BRL ug/L 0.5 
75-01-4 Vinyl Chloride BRL ug/L 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane BRL ug/L 0.5 
75-69-4 Trich lorofl uoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1,1-Dichloroethene BRL ug/L 0.5 
76-13-1 1,1,2-Trichlorotrifluoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 Methylene Chloride BRL ug/L 2.5 

1 56-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5 i 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 i 
75-34-3 1,1-Dichloroethane BRL ug/L 0.5 ; 
594-20-7 2,2-Dichloropropane BRL ug/L 0.5 
156-59-2 cis- 1 ,2-Dichloroethene BRL ug/L 0.5 i 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 B romoch loromethane BRL ug/L 0.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 

67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1-Trichloroethane BRL ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1 , 1 -Dichloropropene BRL ug/L i 0.5 , 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene BRL ug/L 0.5 
78-87-5 1 , 2-Di ch loropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1,4-Dioxane BRL ug/L 500 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1 ,3-Dichloropropene BRL ug/L 0.5 

[ 79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene BRL ug/L 0.5 
142-28-9 1,3-Dichloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 1 
124-48-1 Dibromochloromethane BRL ug/L 0.5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 ! 

630-20-6 1,1,1 ,2-Tetrach loroethane BRL ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L 0.5 

108-38-3/106-12-3 mefa- Xylene and para- Xylene BRL ug/L 0.5 
95-47-6 ort/io- Xylene BRL ug/L 0.5 1 

100-42-5 Styrene BRL ug/L 0.5 
75-25-2 Bromoform BRL ug/L 0.5 : 

98-82-8 Isopropylbenzene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 
QC Batch ID: VM5-2920-WB Analyzed: 08-02-04 09:38 
Matrix: Aqueous Analyst: M)B 

Page: 2 o<2 

CAS Number Analyte Concentration Notes Units RcparttaflMl 

108-86-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1 , 1 ,2,2-Tetradiloroethane BRL ug/L 0.5 

96-18-4 j 1,2,3-Trichloropropane BRL ug/L 0.5 

103-65-1 1 n-Propyl benzene BRL ug/L 0.5 

95-49-8 2-Chlorotoluene BRL ug/L 0.5 

108-67-8 1,3,5-Trimethylbenzene BRL ug/L 0.5 

106-43-4 4-Chlorotoluene BRL ug/L 0.5 

98-06-6 tert-Butylbenzene BRL ug/L 0.5 

95-63-6 1 ,2,4-Trimethylbenzene BRL ug/L 0.5 

135-98-8 sec-Butylbenzene BRL ug/L 0.5 

541-73-1 1,3-Dichlorobenzene BRL ug/L 0.5 

99-87-6 j 4-lsopropyltoluene BRL ug/L 0.5 

106-46-7 ^ 1,4-Dichlorobenzene BRL ug/L 0.5 

95-50-1 1 ,2-Dichlorobenzene BRL ug/L 0.5 

104-51-8 n-Butylbenzene BRL ug/L 0.5 

96-12-8 1 ,2-Dibromo-3-chloropropane BRL ug/L 0.5 

120-82-1 1,2,4-Trichlorobenzene BRL ug/L 0.5 

87-68-3 j Hexach lorobutad iene BRL ug/L 0.5 ' 
91-20-3 Naphthalene BRL ug/L_ j 0.5 

87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 0.5 

75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 20 

108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 

637-92-3 , Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 i 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 0.5 I 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 11 105 % 70 -130  % 
1 ^-Dichloroethane-d* 10 10 102 % 70  1 30 % 
Toluene-da 10 9.9 99 % 70 130% 

4-Bromofluorobenzene 10 11 105 % 70  1 30 % j 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Samples 

LCS LCSD 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 Instrument ID: MS-5 HP 6890 

QC Batch ID: VM5-2922-WL Analyzed: 0843-0418:26 Analyzed: 08-03-04 19:20 

Matrix: Aqueous Analyst: M|B Analyst: MJB 

Units: ug/L Page: 1 of 2 

CAS Number Analyte LCS LCS Duplicate QC Limits 

Spiked Measured Recovery Spiked Recovery W»D Spike RPD 

75-71-8 Dichlorodifluorom ethane 5 6.1 122 % 5 6.1 122 It 0 °h 70- 130% 25% 

74-87-3 Chloromelhane 5 5.9 117 % 5 6 120 % 3 °k 70-130 % 25% 

75-01-4 Vinyl Chloride 5 5.7 115 % 5 5.7 114 % 1 % 70- 130% 25% 

74-83-9 Bromomethane 5 6.1 122 % 5 5.9 118 It 3 % 70- 130% 25% 

75-00-3 Chloroethane 5 6.2 123 % 5 6 120 It 2 % 70- 130% 25% 

75-69-* Trichlorofluorom ethane 5 6.3 125 % 5 6.4 127 % 2 It 70  1 30 % 25% 

60-29-7 Diethyl Ether 10 8.6 86 % 10 8.4 84 % 2 % 70 130 % 25% 

75-35-4 1 ,1 -Dichloroethene 5 5.6 i 112 % 5 5.6 111 % 1 •*. 70- 130% 25% 

76-13-1 1,1,2-Trichlorotrifluoroethane 10 12 119 % 10 12 117 It 1 % 70- 130% 25% 

67-64-1 Acetone 10 11 110 % 10 11 110 % 0 % 70 130 % 25% 

75-15-0 Carbon Disulfide 10 9.4 94 % 10 9.4 94 It 1 % 70 130 % 25% 

75-09-2 Methylene Chloride 5 5 99 % 5 4.7 94 % 5 % 70- 130% 25% 

156-60-5 Irani- 1 ,2-Dichloroethene 5 5 99 % 5 5 100 % 1 * 
70- 130 % 25% 

1634-04-4 Methyl tert- butyl Ether (MTBE) 5 5.1 101 % 5 4.9 98 % 3 % 70- 130% 25% 

75-34-3 1 ,1 -Dichloroethane 5 5.1 101 % 5 5.1 102 % 1 % 70- 130% 25% 

594-20-7 2,2-Dichloropropane 5 5.9 117 % 5 5.7 114 % 3 % 70-130  % 25% 

156-59-2 cis- 1,2-Dichloroethene 5 5.1 102 % 5 ! 5.1 103 % 0 % 70-130 % 25% 

78-93-3 2-Butanone (MEK) 10 8.4 84 % 10 8.5 85 It 1 % 70-130 % 25% 

74-97-5 Bromochloromethane 5 4.9 97 % 5 4.9 97 % 0 % 70-130 % 25% 

109-99-9 Tetrahydrofuran (THF) 10 8.7 87 % 10 8.4 84 % 3 % 70-130% 25% 

67-66-3 Chloroform 5 5.1 ^101 % 5 5 101 It 0 % 70- 130 % 25% 

71-55-6 1,1,1-Trichloroethane 5 5.4 108 % 5 _| 5.4 107 It 1 % 70-130 % 25% 

56-23-5 Carbon Tetrachloride 5 5.4 107 % 5 1 5.4 108 % 0 % , 70-130 % 25% 

563-58-6 1 , 1-Dichloropropene 5 5.1 ! 102 % 5 5.2 104 % 2 It 70-130% 25% 

71-43-2 Benzene 5 4.7 95 % 5 4.8 96 % 2 % i 70-130 % 25% 

107-06-2 1,2-Dichloroethane 5 5 100 % 5 4.9 98 % 3 "it 70-130 % 25% 

I 79-01-6 Trichloroethene 5 5.1 101 % 5 5.2 103 It 2 % I 70 -130  % 25% 

78-S7-5 1 ,2-Dichloropropane 5 4.9 97 % 5 4.8 96 % 1 % 70- 130% 25% 

74-95-3 Dibromomethane 5 4.9 97 % 5 4.8 96 It 1 % 70- 130% 25% 

75-27-4 Bromodich loromethane 5 4.9 97 % 5 4.9 98 % 1 % 70-130 % 25% 

123-91-1 1 ,4-Dioxane 100 220 224 % q 100 220 224 % q 0 % 70  1 30 % 25% 

10061-01-5 cii 1,3-Dichloropropene 5 4.8 95 % 5 4.7 94 % 1 % 70-130 % 25% 

108-10-1 4-Methyl-2-Pentanone (MIBK) 10 8.8 88 % 10 8.6 86 % 3 % 70- 130% 25% 

108-88-3 Toluene 5 4.8 95 % 5 4.8 96 It 0 % 70- 130% 25% 

10061-02-6 (rans- 1,3-Dichloropropene 5 4.7 94 It 5 4.6 92 % 2 % 70  1 30 % 25% 

79-00-5 1 , 1 ,2-Trichloroethane 5 5.3 106 % 5 5 101 % 5 It 70-130 % 25% 

127-18-4 Tetrach loroethene 5 5.5 110 It 5 5.5 110 % 0 % 70- 130% 25% 

142-28-9 1 ,3-Dichloropropane 5 5.1 103 % 5 5.1 103 % 0 % 70-130 % 25% 

591-78-6 2-Hexanone 10 9.5 95 % 10 9.5 95 % 1 % 70- 130% 25% 

124-48-1 Dibromoch loromethane 5 4.9 99 % 5 4.8 96 % 3 % 70- 130% 25% 

106-93-4 1,2-Dibromoethane (EDB) 5 5.3 105 % 5 5 99 % 6 % 70- 130% 25% 

108-90-7 Chlorobenzene 5 5.2 103 % 5 5.1 102 % 2 It 70-130 % 25% 

630-20-6 1,1,1 ,2-Tetrachloroethane 5 5.2 104 It 5 5.1 102 It 2 % 70  1 30 % 25% 

100-41-4 Ethylbenzene 5 5.4 109 % 5 5.3 107 % 2 % 70- 130% 25% 

lOft-38-3/1 06-12-3 mela- Xylene and para- Xylene 10 11 112 It 10 11 109 "k 3 Tt 70- 130% 25% 

95-47-6 ortho- Xylene 5 5.5 111 % 5 5.3 106 % 4 It 70- 130% 25% 

100-42-5 Styrene 5 1 5.3 105 % 5 5.2 103 It 2 % 70- 130% 25% 

75-25-2 Bromoform 5 4.8 97 % 1 5 4.7 94 It 3 •*> 1 70-130% 25% 

98-82-8 Isopropylbenzene 5 5 100 % 5 5.2 104 % 3 % 70-130 % 25% 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Laboratory Control Samples 

ics LCSD 
Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 Instrument ID: MS-5 HP 6890 
QC Batch ID: VMS-2922-WI Analyzed: 08-03-04 18:26 Analyzed: 08-03-04 19:20 

Matrix: Aqueous Analyst: MJB Analyst: MJB 
Units: ug/l Page. 2 of 2 

CAS Number Analyte LCS LCS Duplicate QC Limits 
Spiked Recovery Spiked Meuurad Recovery RPO Spike RPD 

108-86-1 Bromobenzene 5 5.1 102 % 5 5.3 106 % 4 % 70- 130 % 25% 

79-34-5 1 , 1 ,2,2-Tetrachloroethane 5 5.5 109 % 5 5.3 107 % 2 % 70- 130% 25% 

96-18-4 1,2,3-Trichloropropane 5 5.4 107 % 5 5.2 103 % 4 H, 70- 130% 25% 

103-65-1 n -Propylbenzene 5 5.3 106 % 5 5.5 111 % 4 % 70- 130 % 25% 

95-49-8 2-Chlorotoluene 5 5.1 103 % 5 5.3 1 107 % 4 % 70- 130% 25% 

108-67-8 1 ,3,5-Trimethylbenzene 5 5 100 % 5 5.2 104 % 3 % 70- 130% 25% 

106-43-4 4-Chlorotoluene 5 5 101 % 5 5.3 106 % 5 % 70- 130% 25% i 

98-06-6 ten- Butylbenzene 5 5.2 105 % 5 5.4 107 % 3 % 70- 130 % 25% . 

95-63-6 1 ,2,4-Trimethylbenzene 5 5.3 107 % 5 5.5 110 % 3 % 70- 130 % 25% 

135-98-8 sec -Butylbenzene 5 5.4 108 % 5 5.7 114 % 5 °k 70- 130% 25% 

541-73-1 1,3-Dichlorobenzene 5 5.4 108 % 5 5.5 110 % 2 °h 70- 130 % 25% 

99-87-6 4-lsopropyltoluene 5 5.5 109 % 5 5.7 114 % 4 % 70-130 % 25% 

106-46-7 1 ,4-Dichlorobenzene 5 5.4 107 % 5 5.5 110 % 3 % 70 - 1 30 % 25% 

95-50-1 1 ,2-Dichlorobenzene 5 5.2 104 % 5 5.4 109 % 4 % 70- 130 % 25% ! 

104-51-8 n -Butylbenzene 5 5.8 115 % 5 5.9 119 % 3 % 70- 130 % 25% 

96-12-8 1 ,2-Dibromo-3-chloropropane 5 5.6 113 % 5 6 120 % 6 % 70- 130 % 25% 

120-82-1 1 ,2,4-Trichlorobenzene 5 5.8 115 % 5 5.9 118 % 3 % 70 - 130 % 25% 

87-68-3 Hexach lorobutadiene 5 6.3 125 % 5 6.4 128 % 2 % 70- 130% 25% 

91-20-3 Naphthalene 5 5.7 113 % 5 5.6 113 % 1 % 70-130 % 25% 

87-61-6 1 ,2,3-Trich lorobenzene 5 6.2 124 % 5 6.3 126 % 2  % 70- 130% 25% 

75-65-0 ten -Butyl Alcohol (TEA) 100 110 112 % 100 110 106 % 5 % 70- 130% 25% 

108-20-3 Di-isopropyl Ether (DIPE) 5 5.2 103 % 5 5.1 102 % 2 % 70-130 % ! 25% 

637-92-3 Ethyl rert- butyl Ether (ETBE) 5 4.9 99 % 5 4.8 96 % 3 % 70 - 130 % 25% 

994-05-8 tert-Amyl Methyl Ether (TAME) 5 5 100 % 5 4.9 98 % | 2 % 70- 130% 25% 1 
~~~ ~1 

QC Surrogate Compound Spiked Recovery Spiked Matured Recovery QC Limits 

Dibromofluoromethane 10 10 100 % 10 9.7 97 % 70-130 % 

l,2-Dichlorobenzene-d< 10 10 101 % 10 9.7 97 % 70- 130 % 

Toluene-dj 10 9.8 98 % 10 9.6 96 % 70- 130% 

4-Bromofluoro benzene 10 10 101 % 10 10 103 It | 70-130 % 

Method Reference: Test Methods (or Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 50308. 

Report Notations: All calculations performed prior to rounding. Quality Control Limits ate defined by the methodology, 
or alternatively based upon the historical average recovery plus or minus three standard deviation units. 

q Surrogate recovery outside recommended limits. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 
QC Batch ID: VM5-2922-WB Analyzed: 08-03-04 20:12 
Matrix: Aqueous Analyst: MJB 

Page: 1 of 2 

CAS Number Analyte Concentration Notes Units Reporting UmH 

75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 
74-87-3 Chloromethane BRL ug/L 0.5 
75-01-4 Vinyl Chloride BRL ug/L 0.5 
74-83-9 Bromomethane 1 BRL ug/L 0.5 
75-00-3 Chloroethane BRL ug/L 0.5 1 
75-69-4 Trichlorofluoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1,1-Dichloroethene BRL ug/L 0.5 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfide BRL ug/L 5 
75-09-2 Methylene Chloride BRL ug/L 2-5 , 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 0.5 
1 634-04-4 Methyl ten- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 1,1-Dichloroethane BRL ug/L 0.5 
594-20-7 2,2-Dichloropropane BRL ug/L : 0.5 
1 56-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 Bromochloromethane BRL ug/L 0.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1 -Trichloroethane BRL ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1,1-Dichloropropene BRL ug/L 0.5 
71 ^3-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Trichloroethene BRL ug/L 0.5 1 
78-87-5 1,2-Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1,4-Dioxane BRL ug/L 500 
10061-01-5 c/'s- 1,3-Dichloropropene BRL __L ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL ug/L 0.5 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 0.5 
79-00-5 1 , 1 ,2-Trichloroethane BRL ug/L 0.5 
127-18^* Tetrach loroethene BRL ug/L 0.5 
142-28-9 1,3-Dichloropropane BRL ug/L 0.5 j 
591-78-6 
124-48-1 

2-Hexanone 
Dibromochloromethane 

BRL 
BRL 

ug/L 
ug/L 

5

0.5
 J
 -| 

106-93-4 1,2-Dibromoethane (EDB) BRL ug/L ^ 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-20-6 1 , 1 , 1 , 2-Tetrachloroethane BRL ug/L 0.5 
100-41-4 Ethylbenzene BRL ug/L 0.5 

108-38-3/106-42-3 meta- Xylene and para- Xylene BRL ug/L 0.5 
95-47-6 ortho- Xylene BRL ug/L 0.5 
1 00-42-5 Styrene BRL ug/L 0.5 
75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 Isopropylbenzene BRL ug/L 0.5 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-5 HP 6890 
QC Batch ID: VM5-2922-WB Analyzed: 08-03-04 20:12 
Matrix: Aqueous Analyst: MJB 

Page; 2o(2 

CAS Number Analyte Concentration Notes Units Reporting LMt 

108-86-1 Bromobenzene BRL ug/L 0.5 
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 0.5 
96-18-4 1,2,3-Trichloropropane BRL ug/L 0.5 
103-65-1 n-Propylbenzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL ug/L 0.5 ' 
108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 0.5 
106-43-1 4-Chlorotoluene BRL ug/L 0.5 
98-06-6 tert- Butyl benzene BRL ug/L 0.5 
95-63-6 1,2,4-Trimethylbenzene BRL ug/L 0.5 
135-98-8 sec-Butylbenzene BRL ug/L 0.5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 0.5 
99-67-6 4-lsopropyltoluene ! BRL ug/L 0.5 
1 06-46-7 1 ,4-Dichlorobenzene BRL ug/L _, 0.5 
95-5f>1 1,2-Dichlorobenzene BRL ug/L 0.5 
104-51-8 n-Butylbenzene BRL ug/L 0.5 
96-12-8 1,2-Dibromo-3-chloropropane BRL ug/L 0.5 
120-82-1 1,2,4-Trichlorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 
87-61-6 1,2,3-Trichlorobenzene BRL I ug/L 0.5 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 20 I 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 0.5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 
994-05-8 fert-Amyl Methyl Ether (TAME) BRL [ ug/L 0.5 

QC Surrogate Compound Spiked Measured Recovery QC Limits 

Dibromofluoromethane 10 10 101 % 70 - 1 30 % 
1,2-Dichloroethane-d4 10 10 100 % h 70-130 % , 
Toluene-da 10 9.7 97 % 70 - 1 30 % 
4-Bromofluorobenzene | 10 1 1 107 % 70-130  % 1 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER 
ANALYTICAL 

Certifications and Approvals 

Groundwater Analytical maintains environmental laboratory certification in a variety of states. 
Copies of our current certificates may be obtained from our website: 

http://www.groundwateranalytical.CQm/qualifications.htm 

CONNECTICUT, Department of Health Services, PH-0586 

Categories: Potable Water, Wastewater, Solid Waste and Soil 
http://www.dph.state.ct.us/BRS/Environmental_Lab/OutStateLabList.htm 

FLORIDA, Department of Health, Bureau of Laboratories, E87643 

Categories: SDWA, CWA, RCRA/CERCLA 
http://www.floridadep.org/labs/qa/dohforms.htm 

MAINE, Department of Human Services, MA103 

Categories: Drinking Water and Wastewater 
http://www.state.me.us/dhs/eng/water/Compliance.htm 

MASSACHUSETTS, Department of Environmental Protection, M-MA-103 

Categories: Potable Water and Non-Potable Water 
http://www.state.ma.us/dep/bspt/wes/files/certlabs.pdf 

NEW HAMPSHIRE, Department of Environmental Services, 202703 

Categories: Drinking Water and Wastewater 
http://www.des.state.nh.us/asp/NHELAP/labsview.asp 

NEW YORK, Department of Health, 11754 

Categories: Potable Water, Non-Potable Water and Solid Waste 
http://www.wadsworth.org/labcert/elap/comm.html 

PENNSYLVANIA, Department of Environmental Protection, 68-665 

Environmental Laboratory Registration (Non-drinking water and Non-wastewater) 
http://www.dep.state.pa.us/Labs/Registered/ 

RHODE ISLAND, Department of Health, 54 

Categories: Surface Water, Air, Wastewater, Potable Water, Sewage 
http://www.healthri.org/labs/labsCT_MA.htm 

U.S. Department of Agriculture, Soil Permit, S-53921 

Foreign soil import permit 

VERMONT, Department of Environmental Conservation, Water Supply Division 

Category: Drinking Water 
http://www.venmontdrinkingwater.org/wsops/labtable.PDF 

Croundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532 



GROUNDWATER Groundwater Analytical, Inc. 
P.O. Box 1200 

ANALYTICAL 226 Main Street 
Buzzards Bay, MA 02532 

Telephone (508) 759-4441 

November 8, 2004 FAX (508) 759-4475 
www.groundwateranalytjcal.com 

Mr. Joe O'Brien 
Lightship Engineering 
36 Cordage Park Circle 
Plymouth, MA 02360 

LABORATORY REPORT 

Project: RM Jones/542.1.1 
Lab ID: 78016 
Received: 10-29-04 

Dear Joe: 

Enclosed are the analytical results for the above referenced project. The project was processed for 
Priority turnaround. 

This letter authorizes the release of the analytical results, and should be considered a part ot this 
report. This report contains a sample receipt report detailing the samples received, a project 
narrative indicating project changes and non-contormances, a quality control report, and a 

statement ot our state certifications. 

The analytical results contained in this report meet all applicable NELAC standards, except as may 
be specifically noted, or described in the project narrative. This report may only be used or 
reproduced in its entirety. 

I attest under the pains and penalties of perjury that, based upon my inquiry ot those individuals 
immediately responsible tor obtaining the information, the material contained in this report is, to 
the best ot my knowledge and belief, accurate and complete. 

Should you have any questions concerning this report, please do not hesitate to contact me. 

Sincerely, 

EricH.J 
Operati 

EHJ/kal 
Enclosures 



GROUNDWfTB? 
ANALYTICAL 

Sample Receipt Report 

Project: RM |ones/542.1.1 Delivery: GWA Courier Temperature; 2.6'C 
Client Lightship Engineering Airbill: n/a Chain of Custody; Present 

Lab ID: 78016 Lab Receipt: lfr-2944 Custody Seal(s): n/a 

76016-1 URS-3 Aqueous 10/28AM9:00 EPA 82606 Volatile Organic with Oxygenates 

Con ID Container Vendor QCtat OCLot Ship 
C491449 40 ml VOA Vial Pn>Une BX13737 R-4031C 07-14-0* n/a 
C491454 40 ret VOA Vial Protine BX13737 R-4031C 07-14-O4 n/a 
C49I4S3 40 mL VOA Vial ProUne BX13737 HO R-4031C 07-1444 n/a 

78016-2 URS-2 Aqueous 10/28&4 10:45 EPA 82 60S Volatile Organta wl* Oxygenales 

Con ID Vendor QCLot QClot Ship 

C409998 4OmL VOA Vial PiDline BX13694 R-4031C 07-154M nfe 
C409997 40mLVOAVbl Proline 8X13694 R-4031C 07-15*4 n/a 
C409991 40mLVOAVial Proline BX13694 HCI R-4031C 07-1544 nfe 

78016-3 Aqueous 10/28/D4 9:45 EPA 826OB Volatile Organics wWi Oxygenates 

Con ID Container Vendor QCiot QCtot 
C491450 40mLVOAVial ProKne BX13737 R-4031C 07-14XM n/a 
C491458 40mLVOAVla) Pnline BX13737 R-4031C 07-14-04 n/a 
C491448 40mLVOAVial Proline BX13737 R-4031C 07-14-04 n/a 

78016-4 WE-3 Aqueous 10/28A4 11:30 EPAB260B Votstne Oiganlcs w»i Oxygenates 

Con ID Container V««dor QCLot QCtot 
C409995 4OmLVOAVial Proline BX13694 HCI R-4031C 07-15-04 n/a 
C491459 40mLVOAVial Proline BX13737 R-4031C 07-14-04 n/a 
C491451 40mLVOAVaJ BX13737 HCI R-4031C 07-14-04 n/a 

79016-5 URS-1 Aqueous 1Q/2MM 12JO B>A 8260B VobUte Onjanta with Oxygenates 

Con ID Container Vewtor QjClat QCLat SMp 
C4O9992 40mLVOAVial Praline BX13694 HCI R-4031C 07-15-O4 
C407886 40 ml VOA Vial Proline BX13694 R-4031C 07-15-04 n/a 
C409994 40 ml VOA Vial Proline BX13694 R-4031C 07-1SO4 nla 

***** 
78016-6 MW-4 Aqueous 1QQBAM 13:00 EPA 8260B Volatile Oojanicii with Oxygenates 

Con ID QCLot QCLot 
C407885 40 ml VOA Vial Proline BX13694 R-4031C 07-15-04 n/a 
C409993 40mLVOAViaf Proline BX13694 R-4031C 07-1544 n/a 
C491456 40 nL VOA Vial Proline BX13737 R-4031C 07-1+04 n/a 

'•-iaesasv -_;^ ./::v: g:/ 
78016-7 MW-S Aqueous 10/28AM 13:15 EPA 8260B Volatile Ofgmics with Oxygenates 

Con ID Container Vendor QCLot QCLot 
C407887 40 ml VOA Vial ProKne BX13694 j R-4031C 07-15-04 
C497436 40mLVOAV<al Proline BX13737 HO R-4031C 07-14-04 
C49J4S7 40mLVOAVJal Proline BX13737 HO R-4031C 07-14-04 n/a 

tabtb 
780164 Tnp Blank Aqueous 10^28/04 13:15 EPA 82606 Volatile Oiganies with Oxygenates 

Container Vendor QCLot QCtot Ship 

C491438 I 40 ml VOA Vial Proline BX13737 R-4031C 07-14-04 n/a 



^—W^^WMPV waa^ar aw war mr 

ANALYTICAL 
Data Certification 

Project: RM Jones/Mil.1 Lab ID: 78016 
Client: Lightship Engineering Received: 10-29-04 18:25 

' J'-r:..1 .A: :•:-">; 17 •:— ;. ~:r:- ."•=;• --'S= "S.V .̂?!*" *~?«=SS5i(5*«B'HW"lDIllM»gU*UH.;WILI™>ri ( -±, .:c.-^.. .;=?' ^ ._ - _ '~-^---- ~L:--j 

Project Location: n/a MA DEP RTN: n/a 

This Form provides certifications for the following data set: 

EPA 8260B: 7801 W)1,-02,-03,-04,-05,-O6,-O7,-08 

Sample Matrices: Croundwater (X) Soil/Sediment ( ) Drinking Water ( } Other { ) 
82608 (X) 8151A ( > 8330 ( ) 60108 ( ) 7470A/1A ( ) 

îHmiOK -̂J 8270C ( ) 8081A ( ) VPH ( ) 6020 ( ) 9012A2 ( ) 

IL 8082 ( ) 8021B ( ) EPH ( ) 7000 S3 ( ) Other ( ) 
VSmtyiSjIj&jljKî ggijHjliJî lflĵ Sijlui.̂ fejMgî .:̂ :>S::- j^V- s^ ,._L^ ^^y.^_ . -:î S :̂̂  

^Sgwfci-,,:̂  -r ^^ 

..-̂ H» k̂-iiSiF:"̂ ggra jeijjijBE,̂  : ŷ &&m r̂*BBK4n!**̂ îBmf*aaHeBmiKiiiS!ggsar,. :". ..£(••••.&- ~.=-*:~. ;*•- -- = -•-•;.,:•. ^v.:--^f=fex -- -

An affirmative resix>nse to questions A, B, C and D is required for 'Presumptive Certainty" status. 

A. Were all samples received by the laboratory in a condition consistent with 
that described on the Chain-of-Custody documentation for the data set? Yes 

B. Were all QA/QC procedures required for the specified analytical methodh) 
included in this report followed, including the requirement to note and 
discuss in a narrative QC data that did not meet appropriate performance 
standards or guidelines? Yes 

C Does the analytical data included in this report meet all the requirements 
for 'Presumptive Certainty,' as described In Section 2.0 of the MA DEP 
document CAM VII A, Quality Assurance and Quality Control Guidelines 
for the Acquisition and Reporting of Analytical Data ? Yes 

D. VPH and EPH methods only: Was the VPH or EPH method run without 
significant modifications, as specified in Section 1 1.3? n/a 

A response to questions E and F below is required for 'Presumptive Certainty* status. 

£. Were all QC performance standards and recommendations for the 
specified methods achieved? No 

F. Were results for all anatyte-list compounds/element for the specified 
methodfc) reported? Yes 

I All No answen are addressed in the attached Project Narrative. 

l.the undersigned, attest under the pains and penalties of perjury that, based upon my personal 
inquiry of those responsible for obtaining the information, the material contained in this 
analytical report fe. to the best of my knowledge and belief, accurate and complete. 

SI 

Signature; >rJ"p/ / Position: Operations Manager 
/ * " / ~ 1

Printed Name: Eric H.Uenser/ Date: 11-08-04 | 



MAfc»Ji» jwaini 1-11. 
ANALYTICAL 

EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-3 Matrix: Aqueous 
Project: RM Jones/542.1.1 Container 40 ml VGA Vial 
Client lightship Engineering Preservation: Hd/Cool 

Laboratory ID: 7801641 QC Batch (D. VM4-3040-W 
Sampled: 10-28-04 09:00 Instrument ID: MS-4 HP 6890 
Received: 10-2944 18:25 Sample Volume: 25 ml 
Analyzed: 11-0544 14:21 Dilution Factor 1 
Analyst: KMC f*Sf i** 

MQĵ toriber": .-̂ itiiy*- ^&.̂ -̂ r:~. ~- "•• •"]• ... CoooentciioQ . <¥---- r=-_ f*y|es - • .-.-. - iJOT5S =̂=*»«iiSjas*--
75-71-8 Dichlorodifluoro methane BRL ug/L I 0.5 
74-87-3 Oiloromethane BRL ug/L I 0.5 
75-01 -t Vinyl Chloride BRL ' ug/L 0.5 
74-83-9 Bromomethane BRL ug/L 0.5 
75-00-3 Chloroethane 1 BRL ug/L 0.5 
75-69-4 Trichlorofluoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1 , 1 -Dichloroethene BRL Ug/L 0.5 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane 6 ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disutfide BRL ug/L ± 5 
75-09-2 Methytene Chloride BRL Ug/L 2.5 
156-40-5 trans- 1,2-Dichloroethene BRL ug/L 0.5 
1634-04-4 Methyl jert- butyl Ether (MTBE) 2 ug/L 0.5 
75-34-3 1 , 1 -Dich loroethane BRL ug/L 0.5 
594-20-7 2,2-Dichloropropane BRL uf/L 0.5 
156-59-2 cis- 1 ,2-Didiloroethene BRL ug/L 0.5 
78-93-3 _j 2-Butanone (MEK) i BRL ug/L 5 
74-97-5 ~l Bromochloromethane BRL ug/L 0.5 
109-99-9 1 Tetrahydrofuran (THF) BRL ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 1 
71-55-6 1,1,1 -Tridiloroethane 14 ug/L 0.5 
56-23-5 Carbon Tetrachloride BRJ. I ug/L 0.5 
563-58-6 1 1,1-Dicriloropropene BRL ug/L _, 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1 1,2-Dichloroethane BRL ug/L 0.5 i 

79-01-6 Trichloroethene 2 ug/L 0.5 
78-87-5 1 ,2-Didiloropropane BRL ug/L 0.5 

n74-95-3 Dibromomethane BRL ug/L O.S
75-27-4 Brornodichloromethane BRL ug/L 0.5 
T23-91-1 1 ,4-Dioxane BRL ug/L 500 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 0.5 
108-10-1 4-Methyt-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 ^Toluene BRL ug/L 0.5 
10061-02-6 f/ans- 1,3-Dichloropropene BRL ug/L 0.5 I 

79-00-5 1,1,2-Trichloroethane BRL ug/L 0.5 ! 
127-18-4 Tetrachloroethene 1 ug/L 0.5 |
142-2W 1 1 , 3-Dich loropropane BRL ! ug/L 0.5 
591-78-6 2-Hexanone BRL ug/L 5 
124-4&-1 Dibromochtoromethane BRL ug/L 0.5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L | 0.5 ' 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-204 1,1,1 ,2-Tetrachloroethane BRL ug/L 0.5 i 
100-41-4 Ettrylbenzene BRL ug/L 0.5 

-}i 1OB-M-3/1O6-42-3 meta- Xylene and para- Xylene BRL ug/L L O.S 
95-47-6 o/tno- Xylene BRL ug/L ' 0.5 



EPA Method 8260B (Continued) 
Volatile Organic* by GC/MS 

Field ID: URS-3 Matrix: Aqueous 
Project: RM Jones/542.7.1 Container. 40mLVOAVial 
Client L^htship Engineering Preservation: HO/Cool 

Ubotatofy ID: 7801641 QC Batch ID: VM4-3040-W 
Sampled: 10-28-04 09*0 Instrument ID: MS-* HP 6890 
Received: 10-29-04 18:25 Sample Volume- 25 ml 
Analyzed: 11-0544 14:21 Dilution Factor. 1 
Analyst KMC lofl 

"JSy ĵjBB'" i ,j?r̂ ^^0 -̂ '̂ if.ri - ---̂ Sig=g==s ĵsgia^am^ 
100-42-5 Styrene BRL ug/1 0.5 
75-25-2 Bfomofonn BRL ug/L 0.5 
98-82-8 rsopropylbenzene BRL | u&L as 
108-66-1 Bromobertzene BRL ug/L 0.5 
79-34-5 1,1 ,2,2-Tetrachloroethane 1 BRL ug/L 0.5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 0.5 
103-65-1 n-Propylbenzene BRL ug/l 0.5 
95-49-8 2-Chlorotoluene BRL o&l 0.5 
108-67-8 1 ,3,5-Trimethy (benzene BRL ug/L 0.5 
106-43-4 4-Chlorotoluene BRL Ug/L 0-5 
98-06-6 tert- Butyl benzene BRL ug/L 0.5 
95*3-6 1,2,4-Trimethylbenzene BRL ug/L 03 
135-98-8 1 sec -Butylbenzene BRL ug/L 0.5 
541-73-1 1,3-Dichlorobenzene BRL ug/L 0.5 
99-87-6 4-lsoprapyltoluene BRL ug/L as 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 0.5 
95-50-1 1,2-Diditorobenzene BRL ug/L 0.5 
704-51-8 ~l n -Butylbenzene BRL ug/L 0.5 
96-12-8 1 ,2-Dibromo-3<hloropropane BRL ug/L 0.3 
120-82-1 1 ,2,4-Trichlombenzene BRL ugt 0.5 
87-68-3 Hexach lorobutad iene BRL ug4 0.5 
91-20-3 Naphthalene BRL 1 "B/L 0.5 
87-614 1 ,2,3-Trichlofobenzene BRL r ug/L 0.5 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 20 
108-20-3 DMsopropy! Ether (DIPB BRL ug/L 0.5 
637-92-3 Ethyl tert- butyl Ether (ETBQ BRL ug/L 0.5 
994-054 fert-Amyl Methyl Ether (TAME) BRL ugt 0.5 

MSSUjBClB •_• ̂ 'SStTBKSStif̂  m&&*  .'•' rr-'r ifeQWfiJ^^^^1-"-̂ "̂"" " '•••'•^ ,̂:.s î̂ îfc^ f̂t. 
Dibrorrofluoromethane 10 12 T in % 1 70-130% 

[ 1,2-Dichloroethane-d, 10 12 120 % 70-130% 
Toluene-d, 10 12 123 •*, 70-130% 
4-Bromofliforobenzene 10 12 123 It 70-130% 

Method Refmnce: Ten Meftods for Evaluating Solid Waste. US EPA, SW-846, Thin) Edition, Update HI (1996). 
Sample preparation performed by B>A Method 50JOB, 

Report Notations BRL bidkales conoenbaiian, rf any, fe below reporting limit for anaryte. Reporting limit is the lowea concenlration that can be 
mJiabfy quantified under routine laboratory operating conditions. Reporting limits are adjusted for ample size and dilution. 



LYT1CAL 
EPA Method 8260B 

Volatile Organic* by GC/MS 

Field ID: URS-2 Matrix: Aqueous 
Project: KM Jones/542.1.1 Container: 40 ml VGA Via) 
Client: Lightship Engineering Preservation: HO/Cool 

Laboratory ID: 7801642 QC Batch ID: VM4-3040-W 
Sampled: 10-28-04 10-.45 Instrument ID: MS-4HP6890 

1029-04 18:25 Sample Volume: 25mL 
Analyzed: 11-05-O4 15s41 Dilution Factor. 100 
Analyst: KMC Page loll 

L t̂Pli**^-
75-71-8 Didilorodrfluorofnethane BRL ug/L 50 1 
74«7-3 Chloromethane BRL ug/L 50 
75-01-4 Vinyl Chloride BRL ug/L 50 
74-83-9 Bromomethane BRL ug/L 50 
75OO-3 ^ Chloroethane BRL ug/L 50 
75-69-4 Trichlorofluoromethane BRL ug/L 50 
60-29-7 Diethyl Ether BRL ug/L 200 
75-35^» 1,1-Dtehloroethene BRL U&/L 50 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL ug/L 500 
67-64-1 Acetone BRL ug/L 1000 
75-15-0 Carbon Disulfide BRL ug/L 500 
75-09-2 Methylene Chloride BRL ug/L 250 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 50 
1634-044 Methyl tert- butyl Ether (MTBQ BRL ug/L 50 
75-34-3 1,1-Oichloroethane 160 ug/L 50 
594-20-7 2,2-DidilofDpropane BRL uf/L 50 
156-59-2 cis- 1 ,2-Dichloroethene BRL ug/L 50 
78-93-3 2-Butanone (MEK) BRL ug/L 500 
74-97-5 Bnomochlorotnethane BRL ugfL 50 
109-99^9 Tetrahydrofuran (THF) BRL ug/L 500 
67-66-3 Chkxofonn BRL ug/L 50 
71-5S6 1,1,1-Tridiloroethane 4,100 ug/L 50 
56-23-5 Carbon Tetradibride BRL ug/L 50 
563-56-6 1,1-Dichloropropene BRL ugrt. 50 
71-43-2 Benzene BRL ug/L SO 
107-06-2 U-Dkhloroethane BRL ug/L 50 
79-01-6 Trichloroethene 1,500 URA. 50 
78-87-5 1 ̂ -Dichloropropane BRL ug/L 50 
74-95-3 1 Dibromomethane BRL ug/L 50 
75-27-4 Bromodidiloramethane BRL ug/L 50 
123-91-1 J 1,4-Dioxane BRL ug/l 50000 "i 
10061-01-5 cis- 1,3-Dichloropropene BRL ug/L 50 
108-10-1 4-Metfiyt-2-Penlanone (MIBK) BRL ug/L 500 
10&-8B-3 Toluene 1,200 ug/L 50 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 50 
79-00-5 _i 1,1^-Trichloroethane BRL ug/L 50 
127-184 Tetrachloroethene 750 ug/L 50 ~" 
142-28-9 1 ,3-DichJoropfOpane BRL ug/L 50 
591-7&6 2-Hexanone ~^ BRL ug/L 500 
12448-1 Dibrornochlorornethane BRL Ug/L 50 
106-93-4 l^-Dibromoethane (ED6) BRL ug/L 50 1 
106-90-7 Chlorobenzene BRL Ug/L 50 
630-20-6 1,1,1,2-Tetiachloroemat>e BRL ug/L 50 
10041̂ 1 Ethytbenzene 140 ug/L 50 

106J8-V1 06-42-3 meta- Xylene and pan- Xytene 550 ug/L 50 , 
95-47-6 ortho-Xylene 190 ug/L 50 "" 



ANALYTICAL 
EPA Method 8260B (Continued) 

Volatile Organic* by GC/MS 

Field ID: URS-2 Matrix: Aqueous 
Project: KM Jones/542.1.1 Container 40 ml VOA Vial 
Client: Lightship Engineering Preservation: Hd/Cool 

Laboratory 1L>. 78016-02 QC Batch ID: VM4-3O40-W 
Sampled: 10-28-04 1CM5 Instrument ID: MS-4HP6890 
Received: 10-29-O4 1825 Sample Volume: 25 mL 
Analyzed: 11-05-04 15:41 Dilution Factor 100 
Analyst: KMC Page lofj 

..""̂ /IS^̂ aSl̂ PjSF-Jipf̂ ls"-¥:^^ *̂̂ E^^^ '̂̂ :̂̂ f̂ -̂-: -"̂ uttl'v l̂gS^y*^ 
100-42-5 Styiene BRL ug/L 50 
75-25-2 Bromofonn BRL ug/L 50 
98-82-8 Isopropylbenzene BRL ug/L 50 
106-86-1 Bromobenzene BRL ug/L 50 
79-34-5 J , 1 ,2,2-Tetradi loroethane BRL ug/L 50 
96-16-4 1,2,3-TrichlorDpropane L BRL mgrt- 50 I 
103-65-1 n-Propyl benzene 1 BRL ug/L 50 ! 
95-*9^ 2-ChlorotcHuene BKL ug/1- 50 
108-67-8 1 ,3,5-Trimethylbenzene BRL |_ "8/1- 50 
106-43-4 4-Chlotototuene BRL ug/L 50 
96-06-6 tert- Butyloenzene BRL ug/l 50 
95-63-6 1 ,2,4-Trimethylbenzene- 80 ug/L 50 
135-98-8 sec -Butyl benzene BRL ug/L 50 
541-73-1 1 ,3-Dichforobenzene BRL ug/L 50 
99-87-6 4-lsopropyltol uene BRL ug/L 50 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 50 
95-50-1 1 ̂ -Dich lorobenzene 190 ug/L 50 

1 104-57-8 n-Butytbenzene BRL ug/L 50 
96-1 2-« 1 r2-Dibromo-3-chloropropane BRL ug/L J 50 
120-32-1 1 ,2,4-Trichlorobetizene BRL ug/L ^ 50 
87-68-3 Hexachlorobutadiene BRL ug/L 50 
91-20-3 Naphthalene BRL ug/L 50 
87-61-6 1 ,2,3-Trich lorobenzene BRL j ug/L 50 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 2000 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 50 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 50 
994-05-8 tert -Amy) Methyl Ether (TAME) BRL ug/L 50 

:
-i-iyffif-trfffePiig r̂̂ ^^W: ̂ *efc^ •••pHUiiq ;7r§~;s' HQaMry ^ • • -;i== -~.-v--.-ra-.̂ --',"--r-jic3ii«r-« .̂ =

Dibromofluoromethane 1 10 12 119 f. 70-130% 
Î Didikxoethane-dj ! 10 12 118 \ 70-130% 
Toluene-dg 10 12 123 % 70- J30% 
4-Brornofluorohenzene 10 12 122 % 70-130% 

Method Reference Test Methods*w Evaluating Solid Waste, US EPA, SW-646, Thiid Edition, Update HI (1996). 
Sample preparation perforated by ETA. Method 5030B. 

Report Notations BRL Indicates cooosntraUon, If any, is below reporting limit for anatyte. Reporting tim it is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 



EPA Method 8260B 
Volatile Organic* by GC/MS 

Field ID: GZA-4 Matrix: Aqueous 
Project: RM Jones/542.1.1 Container 40mLVOAVUI 
Client: Lightship Engineering Preservation: HCl/Cool 

Laboratory ID. 78016-03 QCBalchID: VM4-3O40-W 
Sampled: 10-28-04 09:45 Instrument ID: MS-4 HP 6890 
Received: 10-29-04 18:25 Sample Volume: 25 nil 
Analyzed: 11-05-04 16:21 Dilution Factor: 5 
Analyst: KMC 

"3ZfffihiM»c- pJSIigfciPS; ̂ .:= ĵ. •r.̂ .-.r̂ ^E&l.-.-ss ^3Su&&i&&£? ;̂S-:ĵ if: "4fiifcs";~v!is^^pfcf^: JTl^llitJJM L75-71-8 Dichlorodifluoromethane BRL ug/r 2.5 
74-87-3 Chloromethane BRL ug/L 1 2.5 I 
7SO1-4 Vinyl Chloride 36 ug/L 2.5 
74-83-9 Bromomethane BRL ug/L 2.5 
75OO-3 
75-69-4 

Chloroethane 
Trichlorofluorornethane 

210 
BRL 

ug/L^us/r-
2.5 
2-5 

60-29-7 Diethyl Ether BRL 10 1 
75-35-4 1,1-Drchloroethene 3 ug/L 2.5 

f 76-13-1 1,1 ,2-Trichlorotrifluoroethane BRL ug/L 25 j 
67^4-1 Acetone BRL ug/L ' 50 1 
75-1 SO Carbon Dkulnde BRL ug/L 25 
75-09-2 Methylene Chloride BRL ug/L 13 
156-60-5 trans- 1,2-Dichloroethene 3 ug/L 2.5 
1634-04-4 Methyl ten- butyl Ether (MTBE) BRL ugA. 2.5 
75-34-3 1,1-DIchloroethane 180 ug/L 2.5 
594-20-7 2,2-Dichloropropane BRL ug/L 2.5 
156-59-2 cif- 1,2-Dichloroethene 54 u#t 2.5 
7B-93-3 2-autanone (MEK) BRL ug/L 25 
74-97-5 Brornodikxomethane BRL Ug/L 2.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 25 
67-66-3 Chloroform BRL ug/L 2.5 
71-55-6 1,1,1-Trichlofoethane 81 ug/l 2.5 
56-23-S Carbon Tetrachloride BRL ug/L 2.5 
563-58-6 1 , 1-Didiloropropene BRL ug/l 2.5 
71-43-2 Benzene BRL ug/l 2.5 
107-06-2 1,2-DicMoroethane BRL ug/L 2.5 
79-01-6 Trichloroethene 40 ug/L 2.5 
78-87-5 1 ,2-Didiloropropane BRL ug/L 2.5 
74-95-3 Dibromomethane BRL ug/L 2.5 
75-27-4 Bromodichloromethane BRL ug/L 2.5 
123-91-1 1,4-Dioxane BRL ug/L 2500 
10061-01-5 cis- 1 ,3-Dichloropropene BRL ug/L 2.5 
108-10-1 4-Methyl-2-Pentanone (MiBK) BRL ug/L 25 
108-86-3 Toluene 17 ug/L 2.5 
10061-02-6 trans- 1 ,3-Dtchloropropene BRL ug'L I 2.5 
79-00-5 1,1,2-Trichloroethane BRL ugfl. 1 2.5 
127-18-4 Tetrachloroetherte 6 ug/L 2.5 
142-28^9 1 ,3-Dichloropropane BRL ~l ug/L 2.5 
591-78-6 2-Hexanone BRL ugfl. 25 
124-48-1 Dibromochloromethane BRL 1 Ug/L 23 
106-93-4 1,2-Dibromoethane (EDB) BRL i ug/L 2.5 , 
108-90-7 ' Chlorobenzene BRL ug/L 2.5 -H 
630-20-6 1,1,1 ,2-Tetrach loroethane BRL ag/l , 23 
100-4M Ethylbenzene 7 ug/L 2.5 ; 

10B-M-3/IO6^U-3 meta- Xylene and para- Xylene BRL ug/L 2.5 
95-47-6 onhr>- Xylene 6 ug/L 2.5 1 



ANALYTICAL 
EPA Method 8260B (Continued) 

Volatile Organic; by GC/MS 
Field ID: GZA-4 Matrix: Aqueous 
Project RM Jones/542.1.1 Container 40raLVOAVial 
Cltent: Lightship Engineering Preservation: HCJ/GooJ 

Laboratory ID: 7801643 QC Batch ID: VM4-3040-W 
Sampled: 10-2B-04 09:45 Instrument ID: MS-* HP 6890 
Received: 10-29-04 18:25 Sample Volume: 25 ml 
Analyzed: 11-05-04 16:21 Dilution Factor: 5 
Analyst KMC ft** *<** 

i
y î̂ SgHfiif̂  .-. Hia&k? " î r" JBS-̂ % ̂ " - t̂fs7. "'̂ siftBqjigffleift%.g- ;̂ %^^*Sfe^-;'C '.̂ .-ft*fes3^S«F*%Jig«. •'• " 

10CW2-5 Styrene I BRL uj5/L 2.5 
75-25-2 Bromoform ^ BRL 1 uj5/L 2.5 
98-82-8 Isopropylbenzene BRL u]5/L 2.5 
108-86-1 Bromobenzene BRL ug/L 2.5 
79-34-5 1,1,2,2-Tettachloroethane BRL ug/L 2.5 
96-18-4 1,2,3-Trichloropropane ! BRL ug/L 2.5 
103-65-1 n-Propylbenzene BRL ug/L 2.5 
95-49-8 2-Chlorotoluene BRL ug/L 2.5 
108-67-8 L 1,3,5-Trimethylfaenzene BRL uf!/L 2.5

— 106-43-4 4-Chlorotoluene BRL ug/L | 2.5 | 
98-O6-6 ' tert- Butylbenzene BRL Ujft. I 2-5 
9^63-6 1 ,2,4-Trimefnylbenzene BRL U(!/L 2.5 
135-98-8 J sec -Butylbenzene BRL UJ!/L 2.5 
541-73-1 1,3-Dichlorobenzene BRL iff'L 2.5 
99-87-6 4 ŝopropyltoluene | BRL "f[/L 2.5 

[106^6-7 \ ,4-Oichlorobenzene I BRL u(!/L 2.5 
f 95-50-1 1 ,2-Dichlorobenzene 19 uf!/L 2.5 

104-51-6 n -Butylbenzene BRL u(ft 2.5 _j 
96-12-8 j 1 -̂Dibromo-3-chloropropane BRL uf!/L 2.5 _| 
12<W2-1 1 1 ,2,4-Trichlorobenzene 3 uiA 2.5 
87-68-3 Hexachlorobutadiene BRL u{A 2.5 
91-20-3 Naphthalene 25 UJA 2-5 
87-61-6 H 1 ,2.3-Trlchlorobenzene BRL 1 ujl/L 2.5 
75-65-0 tert-Butyi Alcohol (TBA) BRL ug/L 100 
108-20-3 DWsopropyl Ether (DIPE) BRL ujA 2.5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL u{A 2.5 
994X35-8 tert-Amyl Methyl Elher (TAME) BRL u£A 2.5 

^Q^̂ S«afe*iSagieM '̂:1 |̂sf:,_-«;5-';?|: "Spgeedj; f̂aSiritf" :L̂ i«Si«grft.-ir .$=?-• ±" '•"".:.• ^^•iwiafcjr-i si
— ' Dibromofluoromethane 10 J 12 ' 121 % 70-130% 

l̂ -Dichloroethane-cU 10 ^ 12 116 % 70-130% 
Toluene-d, 10 1 12 122 % 70-130% 
4-Bromofluorofaenzene 1 10 12 122 % 70-130% 

Method Reference: Test Methods for Evaluating Solid Waste. US EPA. SVV-846, Third Edition, Update II (1 996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations: BRL Indicates concentration, if any, h below reporting limit for anatyte Reporting limit is tte lowest concentration thai can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 

 I 



EPA Method 8260B 
Volatile Organic* by GC/MS 

Field ID: WE-3 Matrix: Aqueous 
Project: KM ]ooes/542,1.1 Container 40 ml VOA VwJ 
Client: lightship engineering Preservation: H O/Cool 

Laboratory ID: 78016-04 QC Batch ID: VM4-304O-W 
Sampled: 10-28-04 11:30 Instrument ID: MS-4HP6890 
Received: 10-29-04 18:25 Sample Volume 25 ml 
Analyzed: 1W)5-M 17:01 Dilution Factor: 5 
Analyst: KMC 10*2 

;33H||'jtojg56rj|; ' j'̂ C^WBR-. ~» 
'75-71-« Didikxadrfluoromethane 1 BRL ugfL 2.5 

74-87-3 Chloromethane BRL ugfl. 2.5 
75-01-4 Vinyl Chloride BRL ug/L 2.5 
74^3-9 
75-OO-3 

Bromometnane 
Chloroethane r

BRL 
 BRL 

ug/L 
uj/L 

2.5 
2.5 

75-69-4 Trichlorofluoromethane BRL Ug/L Z5 
6O-29-7 Diethyl Ether BRL ug/L 10 
75-35-4 1,1-Dichloroethene BRL ug/L 2.5 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane BRL Ug/L 25 
67-64-1 Acetone BRL ugt 50 
75-15-0 Carbon Disulfide BRL ug/L 25 
754)9-2 
156-60-5 

Methytene Chloride 
tans-1 ,2-Didiloroethene 

BRL 
BRL 

ug/L 
t$yL 

T3 
2.5 

1634-04-4 Methyl ten- butyl Ether (MTBE) BRL ug/L 2.5 
75-34-3 1,1-DichlorDethane BRL ugfL 2.5 
594-20-7 2,2-Dlchloropropane BRL ug/L 2.5 
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 2.5 
78-93-3 2-Butanone (MEK) BRL ug/L 25 
74-97-5 Bromoch loromethane BRL ug/L 2.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 25 
67-66-3 Chloroform BRL ug/L 2.5 
71-55-6 1 ,1 ,1-Trichlofoethane 130 ug/L 2.5 
56-23-5 Carbon Tetrachloride BRL ug/L 2.5 
563-58-6 1 , 1 -Dichloropropene BRL ug/L 2.5 
71-43-2 Benzene BRL ug/l 2J5 
107-06-2 1,2-Dichloroethane BRL ug/L 2.5 
79O1-6 Trichloroethene 74 ug/L 2.5 
78-87-5 1 ,2-Diehlorcpropane BRL ug/L 2.5 
74-95-3 Dibmmomethane BRL ug/L 2.5 
75-27-4 Bromodichloromethane BRL ug/L 2.5 
123-91-1 1,4-Dioxane BRL ug/L 2500 
10061-01-5 cis- 1,3-DfchloropfOpene BRL ug/L 2.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 25 
108-68-3 Toluene BRL ug/L 2.5 
10061-02-6 trans- 1,3-Oichloropropene BRL Ug/L 2.5 
79-00-5 1,1,2-Trichloroethane BRL ug/L 2.5 
127-18-4 Tetiachloroethene 41 ug/L 2.5 
142-28-9 1 ,3-Okhloropropane BRL ug/l 2.5 
591-78-6 2-Hexanone BRL ug/L 25 
124-48-1 Dibroraochlorotnethane BRL Ug/l 2.5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 2.5 
108-90-7 Oilorobenzene BRL jg/L 2.5 

,630-20-6 1 , 1 ,1 >Tetrachloroethar>e BRL ugd 2.5 
10041-4 Ethylbenzene BRL ug/L 2.5 

106-30-3/106-42-3 meta- Xylene and pa/a- Xytene BRL ug/L 2.5 
95-47-6 1 ortno-Xylene BRL ug/L 2.5 



EPA Method 8260B (Continued) 
Volatile Organic* by GCMS 

Field ID: WE-3 Matrix: Aqueous 
Project RM lones/542.1.1 Container. 40mLVOAVial 
Client Lightship Engineerng Preservation: HO/Cool 

Laboratory ID: 7801644 QC Batdi ID: VM4-3040-W 
Sampled: 10-28-04 1130 Instrument ID: MS-4HP6890 
Received: 10-29-04 1825 Sample Volume: 25 ml 
Analyzed: 11-05-0417:01 Dilution Factor 5 
Analyst: KMC Pagr lell 

"̂ VfSiSSa -̂ jGiajlr"'1 T '̂̂ zir^-^^ '̂"^^-^^^!'̂ ^^~ '̂r^^ t̂̂ : ?'- ^£&®&ti&i 
100-42-5 i Styrene | BRL ug/L 2.5 
75-25-2 Bromofbrm BRl ug/L 2.5 
98-62-8 tsopiopylbefizene BRL ug/L 2.5 
10846-1 Bromobenzene BRL ug/L ^ 2.5 
79-34-5 1,1 ,2,2-Tetrachloroethane BRL ug/L 2.5 
96-18-* 1,2,3-TrichIoropiopane BRL ug/l 2.5 
103-65-1 n-Prppylbenzene BRL 1 ug/L 2.5 
95~*9-8 2-Chlorotoluene BRL ug/L 2.5 
108-67-8 1,3,5-Trirnethylbenzene BRL Ug/l 2.5 1 
106-43-4 4-Chlorotoluene BRL ug/L 2.5 
98-06-6 tert-Butylbenzene BRL Ug/L 2.5 
95-63-6 1 ,2,4-Tri methyl benzene BRL ug/L Z5 
1 35-98-8 iec-Butylbenzene BRL ug/L 2.5 
541-73-1 j 1,3-DlchlofDben2ene BRL ug/L 2J5 
99-87-6 4-lsopropyitoluene BRL ug/L 2.5 
106-46-7 1 ,4-Dichloiobenzene BRL ug/L 2.5 
95-50-1 1 ,2-Dichlorobenzene BRL Ug/L 2J 
704-51-8 n-Butylbenzene BRL ug/L 2.5 
96-12-8 1 ,2-Dibromo-3-ch Joropropane BRL ug/L 2.5 
120-82-1 1 ̂ ,4-Tridilorobenzene BRL ug/L 2.5 
87^8-3 Hexachlombutadiene BRL ug/L 2.5 
91-20-3 Naphthalene BRL Ug/L 23 
87-61-6 1 ̂ ,3-Trichlotiobenzene BRL ug/L 2.5 
75-65-0 tert -Butyl Alcohol fTBA) BRL ug/L 100 
108-20-3 Di-isopropyl Ether (DIPE) BRL ug/L 2.5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 2.5 
994-05-8 tert-Amyl Methyl Ether (TAMO BRL ug/L 23 

BOBSWn £=-"—: ./ JÎ IOT^BY'.̂ .. -•- ." :^~"-?v>-^^S8ft^^ 
Dibrornofluorornethane 10 12 121 % 70-1301 
1,2-Dichloroethane-d, 10 12 121 % 70-130* 
Toluene-de 10 12 123 % 70-130% 
4-Bnomofluonobenzene 10 12 120 % 70-130 % 

Method Reference Tot Methods for Evaluating Solid Waste, US EPA, SW-M6, ThM Edition, Update III (1996). 
Sample preparation perfooned by EPA Method S030B. 

Report Motttionc BRl. Indkales concentration, W any, is below reporting limit for araryte. Reporting limrt is ihe lowest conoenftation th« can be 
Tdably quantified under routine laboratory operating conditions. Reporting limits are adjusted (or sample size and dilution. 



EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: URS-1 Matrix: Aqueous 
Project: RM )ones/542.1.1 Container 40mLVOAVial 
Client: Lightship Engineering Preservation: HCI/Cool 

Laboratory ID: 78016-05 QC Batch ID: VM4-3041-W 
Sampled: 10-28-04 1230 Instrument ID: MS-4 HP 6890 
Received: 10-29-04 18:25 Sample Volume: 25 mL 
Analyzed: 11-06-04 Dilution Factor. 5 
Analyst: KMC 

75-00-3 Chloroethane BRL ug/L 2.5 
75-69-* Tridi loroHuoromethane BRL ug/L 2.5 
60-29-7 Dlethyl Ether BRL ug/L 10 
75-35-4 1,1-Dichloroethene 48 ug/L 2.5 
76-13-1 1 , 1 ,2-Tridilorotri fluoroethane BRL ug/l 25 
67-64-1 Acetone BRL ug/L 50 
75-1 5O Carbon Drsurfide BRL ug/L 25 
75-09-2 Methytene Chloride BRL ug/L 73 
15fr«0-5 trans- 1,2-Dtchloroethene BRL ug/L 2.5 
1634-04-4 Methyl tert- butyl Ether (MTBE) 13 ug/L 2.5 
75-34-3 1 , 1 -Oidi loroethane L 120 | ug/L 2.5 
594-20-7 2,2-Didiloropnopane BRL ug/L 2.5 
156-59-2 ds- 1,2-Oichloroethene BRL ug/L 2.5 

74-97-5 Bromoch loromethane BRL ug/L 2.5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 25 
67-66-3 Chloroform BRL ug/L 2.5 
71-55-6 1 , 1 , 1 -Tridi loroethane 82 ug/L 2.5 
56-23-5 Carbon Tetrachloride BRL ug/L 2.5 
563-54-6 1 ,1-Dichloropropene BRL ug/L 2.5 
71-43-2 Benzene BRL ug/L L 2.5 
107-O6-2 1 ,2-Dich loroethane BRL ug/L 2.5 
79-01-6 Trichloroethene BRL ug/L 2.5 
78-B7-5 1 ,2-DJdikxopropane BRL ug/L 2.5 
74-95-3 Dibrornomethane BRL ug/L 2.5 
75-27-4 Bromodichloromethane BRL ug/L 2.5 
123-91-1 1,4-Dioxane BRL ug/L 2500 
10061-01-5 cis- 1,3-Didiloropropene BRL ug/L 2.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL , ug/l 25 
108-88-3 Toluene BRL ug/L 2.5 
10061-02-6 trans- 1 ,3-Dichtoropropene BRL ug/L 2.5 
79-00-5 1 , 1 ,2-Tridiloroethane BRL ug/L 2.5 
127-16-4 Tetiadiloroethene BRL ug/L 25 
142-28-9 1 ,3-Dlchloropropane BRL Ug/L 2.5 
591-78-6 2-Hexanone BRL ug/L 25 
124-48-1 Dibromoch loromethane BRL Ug/L 2.5 
106-93-4 1,2-Oibromoethane (EDB) BRL ug/L 2.5 
108-90-7 Chtorobenzene BRL ug/L 2.5 
630-20-6 1,1,1 ,2-Tetrachloroetriane BRL uga 2.5 
100-41-* Ethylbenzene BRL ug .̂ 2.5 

1 OS- J8- VI 06-42-3 rneta-Xylene and para- Xytene BRL ug/L 2.5 
95-47-6 ortno-Xytene BRL j ug/L 2.5 



EPA Method B260B (Continued) 
Volatile Organic* by GC/MS 

Field ID: URS-1 Matrix: Aqueous 
Project: RM Jones/542-1.1 Container: 40 ml VOA ViaJ 
Qient Lightship Engineering Preservation: HO/Cool 

Laboratory ID: 78016-05 QC Batch ID: VM4-3O4I-W 
Sampled: 10-28-04 1230 Instrument ID: MS-4 HP 6890 
Received: 10-29-04 18:25 Sample Volume: 25 ml 
Analyzed: 11-OC-04 13:35 Dilution Factor: 5 
Analyst KMC Pace 2 of 2 

s^^^^^t^C^ . "C-i.̂ -— '-~ •*~-^f.'-'̂ ^Z" '"zxZzr̂ ^^^Ssi"-2- ~ ' 'JF^^ îf̂ HfrfS^V-̂  ' • '~^~— "v ' ""jafiiffctc ''""'' ^SSitiiiia&zl ;:;;llBilS^Mt:*r*̂ BB«»jwF?; 

100-42-5 Styrene 1 BRL iig/L 1 2.5 
75-25-2 Bromoform BRL ug/L 1 25 

^98-82-8 Ijopropy (benzene BRL ug/L 2.5 
M08-86-1 Bromobenzene BRL ug/L 2.5 

79-34-5 1,1 ,2,2-Tetrachloroethane BRL ug/L 2.5 
96-18-4 1,2,3-Trichlofopropane BRL ug/L 2.5 
103-65-1 n-Propyl benzene BRL ug/L 2.5 
95-49-8 2-Chlorotoluene BRL ug/L 1 2.5 _, 

Pi 08-67-8 7,3,5-Trimethyibenzene BRL ug/L 2.5 
106-43-4 4-Chlorotoluene BRL ug/L 2.5 
9846-6 tert- Butylbenzene BRL ug/L 2.5 
95-63-6 1 ,2,4-Trimethylbenzene . BRL ug/L 2.5 
135-98-8 sec -Butylbenzene BRL 1 ug/L 2.5 
541-73-1 1 ,3-Dichlorobenzene BRL ug/L 2.5 
99-87-6 4-Uapropyttoluene BRL ug/L 2.5 
106-46-7 1 ,4-Dichlorobenzene BRL ug/L 2.5 | 
95-50-1 1 ,2-Dichlorobenzene BRL ug/L 2.5 
104-51-8 n -Butylbenzene BRL ug/L 2.5 
96-12-8 1,2-Dibromo-3-diJoropropane BRL ug/L 25 
120-82-1 1 ,̂4-frichlorobenzene BRL ug/L 2.5 
87-68-3 Hexachlorobutadiene BRL ug/L 2.5 
91-20-3 Naphthalene BRL ug/L 2,5 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 2.5 
75-65-0 L tert -Butyl Alcohol (TEA) BRL ug/L 100 
108-20-3 DWsopropyt Ether (DIPE) BRL ug/L 2.5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 2.5 
994-05-8 tert-Amyl Methyl Ether aAME) BRL ug/L 2.5 

;.̂ î.-̂ EJSiSiiS%-/.(. '--• ! _df JMuBjli rSjuiSfiBtf "̂ r̂ ^~!^° .̂"TJjylljl; .JMic iuiinl '....__.', -g^S^Crr. ." - "... '~^: '"". 
Dibromofluoromethane 10 I 12 121 % 70-130% 
1 ,2-Diehloroethane-cL: 10 12 124 % 70-130% 
Toluene-dB 10 12 123 % 70-130% 
4-Bromofluorobenzene 10 12 118 % 70-130% 

Method Reference: Test Methods for Evaluating Solkf Waste, US EPA, SW-8X6, Third Edition, Update III (1 9%). 
Sample preparation performed by EPA Method S030B. 

Report Notations: BRL Indicates concentration, if any, b below reporting limit for anaryte. Reporting limit if the lowest concentration thai can be 
fdiably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dHution. 
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ANALYTICAL 
EPA Method 8260B 

Volatile Organic; by GC/MS 
Field ID: MW-4 Matrix: Aqueous 
Project: RMJones/542.1.1 Container 40mLVOAViaJ 
Client: Lightship Engineering Preservation: HO/Cool 

Laboratory ID: 78016-06 QC Batch ID: VM4-3040-W 
Sampled: 10-2844 13*0 Instrument ID: MS-4 HP 6890 
Received: 10-2944 18:25 Sample Volume: 25 mL 
Analyzed: 11-05-04 18:21 Dilution Factor: 100 
Analyst: KMC ?** lefx 

_ -f*f0£&jESj3fmS?£-- Silujjjieî :̂̂ -̂ ^ •:. .s-̂ ^~ ^Eo&i3i&&>if . ̂  -,-•- " .;: WeSs^ar,. '\,̂ iSHk:î S^eif»ltAî  
75-71-8 Dichlorodifluoro methane BRL ug/L 50 
74-87-3 Oiloromethane BRL Ug/L 50 
75-01-4 Vinyl Chloride BRL ug/L 50 
74-83-9 Bromomethane BRL ug/L _, 50 
75-00-3 Oiloroethane , BRL ug/L 50 

L 75-*9-4 Trichlorofluoromethane 1 BRL ug/L i 50 
60-29-7 Diethyl Ether BRL ug/L 200 
75-35-4 1,1-Dichloroethene BRL ug/l 50 
76-13-1 1,1,2-Trichlorofrifluoroethane BRL ug/L | 500 
67-64-1 Acetone BRL ug/L I 1000 i 
75-15-0 Carbon Disulfide BRl ug/l 500 ) 
75-09-2 Methylene Chloride BRL ug/L 250 1 
156-60-5 trans- 1,2-Dichloroethene BRL ug/L 50 
1634-04-4 Methyl ten- butyl Ether (MTBE) j_ BRL ug/L 50 
75-34-3 1 , 1-Dichloroethane 160 ug/L 50 
594-20-7 2,2-Dichloropropane BRl ug/L 50 
156-59-2 cis- 1,2-Dichloroethene BRL ug/L 50 | 
78-93-3 2-Butanone <MEK) BRL ug/L 500 
74-97-5 Bromochloromethane BRL ug/L 50 
109-99-9 Tetrahydrofuran (THF) BRL ug/L 500 
67-66-3 Chloroform BRL Ug/L 50 
71-55-6 1 ,1 , 1 -Trichloroethane 4,400 ug/L 50 
56-23-5 | Carbon Tetrachloride BRl ug/L 50 
563-58-6 1,1-Dichloropropene [ BRL ug/L 50 1 
71-43-2 Benzene BRL ug/L 50 ' 
107-06-2 1,2-Dfchloroethane BRL ug/L 50 
79-01-* Trlchloroethene 1,600 uf/L 50 
78-67-5 1 ,2-Dichloropropane BRl ug/L 50 
74-95-3 Dibromom ethane BRL ug/L 50 
75-27-4 Brornodichloromethane BRL \ Ug/L 50 
123-91-1 1,4-Dioxane BRL ugA. 50000 1 
10061-01-5 cfc- 1,3-Dichloropropene P BRL ! ug/L 50 
108-10-1 4-Methy1-2-Penlanooe (MIBK) BRL ug/L 500 
108-88-3 Toluene 1,200 ug/L 50 j 
10061-02-6 trans- 1,3-Dichloropropene BRL ug/L 50 
79-00-5 1 , 1 ,2-Tridi loroetnarte ^ BRL ug/L 50 
127-1&4 Tetrachloroethene 756 ug/L 50 j 
142-28-9 1,3-DichlorDpTOpane BRL ugA. 50 
591-78-6 2-Hexanone BRL ug/L 500 
124-48-1 Dlbromochloromethane BRL ug/L 50 
106-93-4 1,2-Dibromoethane (EDB) BRL ugA. 50 
108-90-7 Chlorobenzene BRL ug/L 50 1 

630-2CV6 1,1,1,2-Tetrachloroethane BRL ug/L 50 
100-41-4 Ethylbenzene ~^ 140 ug/L 50 1A. 

1O&-36-V1 06-42-3 meta- Xytene and para- Xylene ] 550 ug/L 50 I 
95-47-6 OrtAo-Xytene | ISO ug/l 50 , 



EPA Method 8260B (Continued) 
Volatile Organic? by GC/MS 

Field 10 MW-4 Matrix: Aqueous 
Project: KM Jones/542.1.1 Container: 40 ml VOA Vial 
Client- Lightship ErtgiotCTnifc Preservation: HO/Cool 

Laboratory ID: 78016-06 QC Batch ID: VM4-3040-W 
Sampled: 10-2844 13:00 Instrument ID: MS-1HP6890 
Received: 10-2944 18:25 Sample Volume 25 ml 
Analyzed: 11-05-04 Dilution Factor. 100 
Analyst KMC I o«l 

sgaipss^^^SsS?^^^8^^ ^^P*99K£^~ iates -̂a*-̂  
100-42-5 Styrene BRL ug/L 50 

75-25-2 BforoofoTm BRL ug/L 50 

1 96-82-8 Isopropylbenzene BRL ug/l 50 
r 108-86-1 Bromobenzene BRL ug/L 50 

, 79-34-5 1 , 1 ,2,2-Tetrachloroef hane BRL upA. 50 

96-16-4 1 ,2,3-Trich loropropane BRL û L 50 
703-65-1 n-Pnopyt benzene BRL U»T. 50 

95-49-8 2-ChltMOtoIuene BRL uĝ L 50 

106-67-8 1 ,3,5-Trimethylbenzene BRL Ug/L 50 
106-43-4 4-Chlofotoluene BRL ug/L 50 
98-O6-6 fert-Butyibenzene r BRL ug/l 50 

95^3-6 1,2,4-Trimethylbenzene 74 ug/L 50 | 
50 S135-98-8 fec-Butylbenzene BRL ug/L 

541-73-1 1,3-Dichlorobenzene BRL U£/L | 50 
99-87-6 4-tsopropyfcoluene BRL J u /̂L 50 
106-46-7 1 ,4-OichlocDbenzeDe BRL u^ 50 

1 95-50-1 1 ,2-Oichlorobenzene 190 u?/L 50 

104-51-8 n-Butylbenzene BRL og/L 50 
96-12-* 1 ̂ -Dibromo-3-diloropropane BRL ugft. 50 
120-82-1 1 ̂ ,4-Trichlorobenzene BRL u&l 50 
87-68-3 Hecadilorobutadiene BRL ug/L 50 
91-20-3 Naphthalene BRL ug«. 50 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 50 
75-6SO tert -Butyl Alcohol (TBA) BRL ug/L 2000 
108-20-3 DWsopropyl Ether (DIPD L BRL ug/L 50 
637-92-3 Ethyl tert- butyl Ether (FJBE) BRL ug/L 50 
994-05-8 tert-Amyl Methyl Ether ffAME) BRL ug/L 50 

. 

^gfgS^_y^&s?4~?: ̂ jjjijalls«g»«fl ̂ ^^ f̂.̂ ^-^m .̂v.i/sdl̂ iBitet;,,:̂  . ̂  
r DibTomofluorornethane 10 12 121 % 70 -130 It 

1,2-Oichloroetriane-d, 10 12 119 Tfc 70-130% 
Toluene-d, 10 12 125 % 70-130 % 
4-Bromofloorobenzene 10 12 121 % 70-130 % 

Method Reference: Test Methods for Evaluating Solid Wane, US EPA. SW-M6, Thud Edition, Update in (1996). 
Sample preparation performed by EPA Method 50306 

Report Notations BRL Indkales concentration, H any, is below reporting limil for analyte. Reporting Bmtt is *>e lowest concentration that can be 
idiafaty quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 



EPA Method 8260B 
Volatile Organics by GC/MS 

Field ID: MW-5 Matrix: Aqueous 
Project: RM Jones/542.1.1 Containen 40mLVOAVial 
Client- Uentthip Engineering Preservation: HO/Cool 

Laboratory ID: 78016-47 QC Batch ID: VM4-3040-W 
Sampled: 10-28-04 13:15 Instrument ID: MS4HP6890 
Received: 10-29-04 18£5 Sample Volume: 25 ml 
Analyzed- 11-05-04 1%01 Dilution Factor 1 
Analyst: KMC Page: JofI 

SggSpS»^>ferr= gsSlipPtegte^W^̂ î̂ L~^efe t̂o(̂ l̂ jsg5 .̂".!!jB|BPr?-"-"rii y^M£% iJijgjiBt'iiijJfe 
75-71-8 Dichlorodifluoromethane BRL ug/L 0.5 
74-87-3 Chlorometnane BRL ug/L 0.5 
75-07-4 Vinyl Chloride BRL ug/L 0.5 

174-83-9 Bromomelhane BRL ug/L 0.5 
7SOO-3 Chloroethane BRL «<g/L 0.5 
75-69-4 Trichlorofluoromethane BRL ug/L 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-35-4 1,1-Dichloroelhene BRL ug/L 0.5 
76-13-1 1,1 -̂Trichlorotrifluorcethane BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-150 Carbon Disulfide j BRL ug/L 5 
7549-2 Mertvytene Chloride BRL ug/L 2.5 1 
156-60-5 tram- 1 ,2-Dichloroethene BRL ug/L 0.5 ~] 
7634-04-4 Methyl ten- butyl Ether (M7BB BRL ug/L 0.5 
75-34-3 1,1-Oichloroethane BRL ug/L 0 .  5  _ , 
594-20-7 2,2-0 ichloropropane BRL ug/L 0.5 ~^ 
756-59-2 ,_ cfe-i,2-Dichk>roemene BRL ug/L 0.5 j 
78-93-3 2-Butanone (MEK) BRL ug/L 5 "1 
74-97-5 Bromochloromethane BRL ug/L 0.5 
109-99-9 Tetrahydnofuran (THB ~l BRL ug/L 5 
67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1-Trichloroethane 28 ug/L 0.5 
56-23-5 Carbon Tefrachloride BRL ug/L 0.5 
563-58-6 1,1-Dichloropropene BRL 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Dichloroethane BRL ug/L 0.5 
79-01-6 Tridiloroethene 3 0.5 
78-87-5 1 ̂ -Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 j 
75-27-4 BromodichlorDmethane BRL ug/L 0.5 ^J 
•\23-9l-1 1,4-Dioxane BRL ug/L 500 
10061-O1-5 ci$- 1 -̂Dichloropropene BRL ug/L 0.5 
108-10-1 4-MethyJ-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL ug/L 0.5 , 
10061-02-6 trans- 1,3-Didikwopropene BRL ug/L 0.5 
7*00-5 1 ,1 ,2-Trichloroethane BRL ug/L 0.5 ~~l 
127-18-4 Tetrachloroethene BRL ug/L 0.5 
142-28-9 ^ ,3-Dichloropropane BRL ug/L 0.5 
591-7M 2-Hexanone BRL ug/L 5 
124-48-1 Dibromochloromethane BRL ug/L 0.5 

1 106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 0^ 
106-90-7 Chlorobenzene BRL ug/L 0.5 J 
630-20-6 1,1,1 -̂Tetrachloroerhane BRL ug/l 0.5 
100-4M ,' Ethylbenzene BRL ug/L 0.5 . If-i 

iw-s^j/io^-j meta-Xylene and para- Xytene BRL ug/L 0.5 "• 
95-47-6 ortno- Xytene ,' BRL ! ug/L 0.5 



EPA Method 8260B (Continued) 
Volatile Organics by GC/MS 

Field ID: MW-5 Matrix: Aqueous 
Project: KM Jones/542-1.1 Container 40 mL VGA Vial 
Client: Lightship Engineering Preservation: HO/Cool 

Laboratory ID: 78016-07 QC Batch ID: VM4-3040-W 
Sampled: 10-28-04 13:15 Instrument ID: MS-4HP6890 
Received: 10-29-04 18:25 Sample Volume: 25 mi 
Analyzed: 11-O5-04 1W>1 Dilution Factor 1 
Analyst: KMC loll 

Cî YliiBJTi •:-. '̂ i>S "̂̂ -;-:̂ ^̂ ^̂ ^̂ ^̂ SHeSî KK -̂̂ mî î ±^ms^f̂ *̂ «iH!*̂  •j33J»«*̂ ^̂ :̂l̂ .Tu. 

100-42-5 Styiene BRL ug/L 0.5 
75-25-2 BromoJCMTn BRL ug/L 0.5 
9W2-8 teopropyfbenzene BRL ugrt- 0.5 
108-86-1 Bromobenzene BRL ug/L 0.5 | 
79-34-5 1,1,2,2-Tetrachloroethane BRL ug/L 0.5 
96-18-* 1 ,2,3-Tridiloropropane BRL ug/L 0.5 
103-65-1 n-Propyl benzene BRL ug/L 0.5 
95-49-8 2-Chlorotoluene BRL i og/L 0.5 
108-67-e 1 ,3,5-Trimethylben2«ne BRL ug/L 0.5 \ 
106-W-4 4-Oilorotoluene BRL ug/L 0.5 1 
9&O&6 tert-ButyJbenzene BRL ug/L 0.5 
95-63-6 1 ,2,4-7rimethylbenzer)e BRL ug/L 0.5 
135-98-8 sec -Butyl benzene BRL ug/L 0.5 
541-73-1 1,3-Dlchlorobenzene BRL ug/L 0.5 
99-87-6 4-lsopropyltoluene BRL ug/L 0-5 
106-46-7 1 ,4-Didilorobenzcne BRL og/L 0.5 
95-50-1 1 ,2-Dichlorobenzene BRL ugrt. 0.5 
104-51-8 n -Butyl benzene BRL 1 ug/L 0.5 
96-12-8 1 ,2-blfaromo-3<hloropropane BRL ug/L 0.5 
120-82-1 1 4,4-Tridilorobenzene BRL ug/L 0.5 
87-68-3 Hexachlorobutadiene BRL ugfl. 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 
87-61-6 1 ̂ ,3-Trichlorobenzene BRL ug/L 0.5 
75-65^» tert -Butyl Alcohol (TBA) BRL ug/L 20 
108-20-3 DMsopropyl Ether (DIPE) BRL ug/L 0.5 
637-92-3 Ethyl tert- butyl Bher (ETBE) BRL ug/L 0.5 
994-054 tertrAmyJ Methyl Ether (TAME) BRL ug/L 0.5 

^̂ BC^̂ HBfiESE'JEj MeeunaJ r̂liSWt̂ ^^ --,_-" ̂ ^sgĵ iĵ ;̂ - j-f "-• ; :_ 
Dlbromofluoromethane 10 12 1 122 % 70-130% 
V-Dichloroethane-dj 10 12 122 % 70-130% 
Tduene-d, 10 12 122 % 70-130% 
4-Bromofluorobenzene 10 12 120% 70-130% 

Method fafercnce: Test Methods for evaluating Solid Waste, US EPA, SW-846. Third Edition, Update HI (1996). 
Sample preparation performed by EPA Method 50JOB. 

Report Notations BRL Indicate concentration,,if any, is below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
leliabty quantified under routine laboratory operating conditions. Reporting limits arc adjusted for sample size and dilution. 



ANALYTICAL 
EPA Method 8260B 

Volatile Oî anics by GC/MS 

Field ID: Trip Blank Matrix: Aqueous 
Project: RM Jones/542.1.1 Conuiner. 40 ml VGA Vial 
Client: Lightship Engineering Preservation: HO/Cool 

Laboratory ID: 78016-08 QC Batch ID: VM4-3040-W 
Sampled: 10-28-0413:15 Instrument ID: MS-4 HP 6890 
Received: 10-29-04 1&25 Sample Volume: 25 ml 
Analyzed: 11-05-0420:21 Dilution Factor. 1 
Analyst: KMC p«ge: 10*2 

'••-•:r-fmri'?S»' fff^f^' '^=- - ~-̂ i"iri"Ti ••^--'- —- ii-air- •^oet**ifec.vj/-j«a#B---T/ ~~~?£ -̂ ̂ ^f*«x --••• ' 1 fflK HiminHnT̂ " • — ̂ =r- n. -rtutet r ^----j; - :.̂ Jyf̂ =~ ;.jr̂ ash«lfci*svi 

75-71-8 Dichlonodifluoromethane BRL ug/L r 0.5 
74-87-3 Chloromethane BRL UJ5/L 0.5 
75-01-4 Vmyt Chloride BRL ug/L 0.5 

74-83-9 : Bromomethane BRL ug/L 0.5 
75-00-3 Chioroethane BRL ug/l 0.5 
75-69-4 Trichlorofluoromethane BRL ug/L \ 0.5 
60-29-7 Diethyl Ether BRL ug/L 2 
75-3W 1,1-bichloroethene BRL ug/L 0.5 
76-13-1 1,1,2-Trichlorotrifluoroethanc BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-15-0 Carbon Disulfioe BRL ug/L 5 
75-09-2 Methytene Chloride BRL ug/L 2.5 
156-60-5 tranj- 1,2-Dichloroethene BRL ug/L 0.5 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 
75-34-3 1,1-Dichloroethane BRL ug/L 0.5 : 
594-20-7 2 -̂Dichloropropane BRL ug/L 0.5 

, 156-59-2 cis-1,2-Didiloroethene | BRL ' ug/L 0.5 
78-93-3 2-Butanone (MEK) BRL ug/L 5 
74-97-5 Biomochloromethane BRL ug/L 0.5 | 
109-99-9 Telrahydfofuran fTHF) BRL ug/L 5 
67-66-3 Chloroform 0.7 ug/L 0.5 
71-55-6 1,1,1-Trichloroethane BRL ug/L 0.5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1 ,1-Dichloropropwe BRL ug/L 0.5 
71-43-2 Benzene BRL ' ug/L 0.5 
107-06-2 1,2-DtohJoroethane BRL ug/L i 0.5 
79-01-6 Trichloroethene BRL ug/L 0.5 
78-87-5 1 ̂ 2-Didi loropropane BRL ug/L 0.5 
74-95-3 Dlbromomethane BRL ug/L 0.5 1 
75-27-4 Bromodichloromethane BRL ug/L 0.5 
123-91-1 1,4-Dioxane BRL ug/L 500 
10061-01-5 ci5- 1 ,3-DichloropTopene BRL ug/l 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) _^_ BRL ug/L 5 I 
108-88-3 Toluene ; BRL ug/L 0.5 
10061-02-6 trans- 1,3-DidiloroprDpene BRL ug/L 0.5 l 
79-00-5 l,T -̂Tridiloroethane BRL ug/L 0.5 

r 127-18-4 Tetrachloroethene BRL ug/L j 0.5 
142-28-9 1,3-Drchloropropane BRL ug/L 0.5 
591-78-6 2-Hexanone \ BRL ug/L 5 

\  \ 24-48-1 Dibromodiloromethane BRL ug/L 0.5 | 
106-93-4 1,2-Dibromoethane(EDB) BRL ug/L 0.5 , 

,108-90-7 Chlorobenzene BRL ug/L 0.5 n 

1630-20-6 1,1,1,2-Tetrachloroethane BRL ug/L 0.5 
1 100-41-4 [ Emylbenzene BRL ' ug/L 0.5 
rioB.3B-yio6M»2-3 nwta- Xytene and para- Xytene _, BRL ug/L 0.5 

95-47-6 ort/io-Xylene i BRl | ug/L 0.5 



ANALYTICAL 
EPA Method 8260B (Continued) 

Volatile Organics by GCMS 

Field ID: Trip Blank Matrix. Aqueous 
Project: RM Jones/542.1.1 Container: 4O mL VOA Vial 
Client: Lightship Engineering Preservation: HCVCool 

Laboratory ID: 76016-08 QC Batch ID: VM4-3040-W 
Sampled: 10-28-04 13:15 Instrument ID: MS-4 HP 6890 
Received- 10-29-04 18:25 Sample Volume: 25 mL 
Analyzed: 11-05-04 20:21 Dilution Factor. 1 
Analyst: KMC P«ge: 2 Of 2 

|N3*S*!flj*tf̂ "̂Aflll̂ ^^^S^^ ' .'LSS7^ ^SBSfelfBraii*̂  ,-fe.;:î ?fipŝ 'f: f̂lSirlBi±-.'; r̂̂ gpawrunSf̂  
' 100-42-5 1 Styrene BRL ug/L 0.5 

75-25-2 Bromoform BRL ug/L 0.5 
98-82-8 I Isopropytbenzerte BRL ug/L ; 0.5 
108-86-1 1 Bromobenzene BRL ug/L 0.5 
79-34-5 1,1 ,2,2-Tetrachloroethane 1 BRL ug/L 0.5 

L 96-18-4 1 ,2,3-Trich loropropane BRL ug/L 0.5 
, 103-65-1 
f 95-49-8 

n-Propylbenzene 
2-Chlonotoluene 

BRL 
BRL 

ug/L 
ug/L r

0.5 
 0.5 

108^7-8 1 ,3,5-Trimethylbenzene J BRL ug/L 0.5 
, 10643-4 4-O>lorotoluene BRL ug/L 0.5 
9M64 tert- Butyl benzene BRL UR/L 1 0.5 | 

195-63-6 1 ,2,4-Trimethylbenzene BRL Ug/l 0.5 
I 135-98-B sec -Butyl benzene BRL ug/L 0.5 

541-73-1 1 ,3-Dichlorobenzene BRL Ug/L 0.5 
99*7-6 4-lsopropyHoluene BRL ug/L 0.5 

I 106-46-7 1 ,4-Dichlorobenzene BRL ug/L I 0.5 i 
I" 95-50-1 1,2-Dichlorobenzene | BRL Ug/L 0.5 

104-51-8 n-Butylbenzene BRL ug/J. 0.5 , 
.96-1 2-fl 1/2-Dibromo-3-chloropropane ~~1 BRL ug/L 03 1 
r 120-82-1 L 1,2,4-Trichlorobenzene , BRL ug/L 03 ~\ 

87-68-3 Hexachlorobutadiene r BRL ug/L 0.5 
91-20-3 Naphthalene BRL ug/L 0.5 J 
87-61-6 1 ,2,3-Trichlorobenzene BRL ug/L 0.5 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 20 
108-20-3 DMsopropyl Ether (DIPE) BRL ug/L 0.5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 
994-05-8 tert -Amy! Methyl Ether (TAME) BRL ug/L . 0.5 

/ ' ':-̂ g^S^af̂ ^^p îaif̂ '̂ -̂ '. ̂  - .- .• : •̂ ^oef -. Meâ û  i.ClaSdlierir- " '̂ y- .̂ î *̂ i£'-%at3ei&iiite".'T

Dibromofluoromethane 10 12 120% 70-130 % 
1 ,2-Didiloroethane-d4 10 12 125 % 70-130% 
Toluene-d, 10 12 123 % 70-130 % 
4-Bromofluorobenzcne 10 12 118 % 70-130% | 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846. Third Edition, Update ttl (1996). 
Sample preparation perfonned by EPA Method 503OB. 

Report Notation* BRL Indicates concentration, tf any, is below reporting limit for analyfe. Reporting limit is (he lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 



SROCJNPVWTEF? 
ANALYTICAL 

Project Narrative 

Project RM Jones/542.1.1 Lab ID: 78016 
Client Lightship Engineering Received: 10-29-O4 18:25 

The following documentation discrepancies, and client changes or amendments were noted for this project 

1 . No documentation discrepancies, changes, or amendments were noted. 

The samplers) in this project were analyzed by the references analytical method(s), and no method modifications, 
norvconformances or analytical issues wene noted, except as indicated below: 

1 . EPA 8260B Non-conformance: Sample 7801 6-05. Laboratory control sample (LCS) analytes Acetone, Ten-butyl 
alcohol and! ,4-Dioxane were above recommended recovery limits for QC batch VM4-3041-W. 

2 . EPA 8260B Note: Sample 78016-05. Sample was diluted prior to analysis. Dilution was required to keep all 
target analytes within calibration. 

3  EPA 8260B Note Samples 78016-02, -03, -04, and -06. Sample were diluted prior to analysis. Dilution was 
required to keep aJI target analytes within calibration. 





Qualify Assurance/Quality Control 

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high 
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test 
Methods for Evaluating Solid Waste, US EPA, SW-846, Update III (1996). 

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each 
analytical method. SOPs are derived from US EPA methodologies and other established references. 
Standards are prepared from commercially obtained reference materials of certified purity, and documented 
for traceability. 

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample, 
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch. 
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked 
with internal standards and surrogate compounds. All instrument sequences begin with an initial calibration 
verification standard and a blank; and excepting CC/MS sequences, all sequences close with a continuing 
calibration standard. CC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12 
hour operating period, whichever is more frequent. 

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control 
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation 
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is 
verified by standard recoveries within plus or minus ten percent of the curve. 

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of 
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the 
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours. 

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control 
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the 
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or 
expected value. Percent Recoveries for the Laboratory Control Samples are calculated to assess accuracy. 

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks 
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate 
steps of an analytical method. Sample data reported is not corrected for blank contamination. 

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each 
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of 
interest in chemical behavior, but which are not normally found in environmental samples. Percent 
Recoveries are calculated for each Surrogate Compound. 



Quality Control Report 
Laboratory Control Samples 

LCS LCSD 
Category: EPA Method 82608 Instrument ID: MS-4 HP 6690 Instrument ID: MS-4 HP 6890 
QC Batch ID: VM4-3041-WL Analyzed: 11-O6-0411.-02 Analyzed: 11-06-0411:42 
Matrix: Aqueous Analyst: KMC Analyst KMC 
Units: ug/L 1oT2 



Quality Control Report 
Laboratory Control Samples 

LCS USD 
Category; EPA Method 8260B Instrument ID: MS-4 HP 6S90 Instrument ID: MS-4 HP 6890 
QC Batch ID: VM4-3041-WL Analyzed: 11-06-04 77:02 Analyzed: 11-OMM 11:42 

Matrix: Aqueous Analyst: KMC Analyst: KMC 
Units: ug/L 2 of 2 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Updated! (1996). 
Sample preparation performed by EPA Method 5030B. 

Report Notations All cakutetions performed prior to rounding. Quality Control Limits are defined by the methodology, 
or altenutn/ery based upon the historical avenge recovery plus or minus three standard deviation units. 

q Recovery outside recommended Jimib. 

-J3. 



ANALYTICAL 
Quality Control Report 

Method Blank 
Category: BPA Method 8260B Instrument ID: MS-4HP6890 

QC Batch ID: VM4-3041-WB Analyzed: 11-06-04 12:42 
Matrix: Aqueoot Analyst: KMC 

10*2 

- •silSpW&nfc')"- |..'4K^afi&~'»-~^:-'-:  -̂ -" îrsr- r^j^^ ;®iSBpSiP -̂̂ i;.l̂ isa#̂ ^m&^ jgffijfljgiaiiijiiy^ .-,j™pŷ  ••••"-. . • ' •  • is,,.-..;" iii-^ws. 
75-71-8 Didilorodifluoromethane BRL ug/L 0.5 

74-87-3 Chlorornethane BRL «g/L 0.5 

75-01-4 Vinyl Chloride BRL UgA. 0-5 

74-83-9 Bromomethane BRL ugrt. 0.5 

7500-3 Chloroethane BRL ugfL 0-5 

75-69-4 TridikKofluorcxnethane BRL Ugfl- 0.5 
60-29-7 Dietnyl Ether BRL ug/1 2 
75-35-4 1,7-Dichloroethene BRL ug/L 0.5 
76-13-1 1 ,1 ̂ -TrichJorotrinuoroethane BRL og/L 5 
67-64-1 Acetone 1 BRL ug/L 10 
75-1 5-0 Cartxxi Disuifide BRL ugrt. 5 
75-09-2 Methylene Chloride BRL Ug/L 2.5 

156-60-5 trans- 1,2-Oichloroethene BRL ug/L 0.5 

1634-04-4 Methyl tert- butyl Ether (MTBE) BRL ug/L 0.5 

75-34-3 1,1-Dfchloroethane BRL ug/L 0.5 

594-20-7 2^2-Dichloropropane BRL ug/L 0.5 

156-59-2 as- 1 ,2-DicWoroethene BRL u&A- 0.5 

78-93-3 2-Butanooe (MEK) BRL ug/L 5 
74-97-5 Bromodiloromethane BRL ugrt. 0.5 

109-99-9 Tetrahydrofuran (THO BRL ug/L 5 

67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1 , 1 , l-Trichkroethane BRL ug/L 0.5 
56-23-5 Carbon Tetradiloride BRL og/L 0.5 

563-58-6 1 , 1 -Dichkxopropene BRL ug/L 0.5 
71-43-2 Benzene BRL ug/L 03 
107-06-2 1,2-Oidiloroethane BRL ug/l 0.5 
7M1-* Trichloroethene BRL ug/L 0.5 
78-87-5 1 ̂ -Oichloropropane BRL ug/L 0.5 
74-95-3 Oibromomethane BRL ug/L 0.5 
75-27-4 Bromodfchloromethane BRL ugft. 0.5 
123-91-1 1,4-Dioxane BRL ug/L 500 

10061-01-5 cif- 1,3-Didiloropropene BRL ug/L 0.5 
108-10-1 4-Methy>-2^entanone (MIBK) BRL ugfl- 5 
10848-3 Toluene BRL ug/L 0.5 

10061-O2-6 trans- 1 ,3-Di'chloropfOpene BRL ug/L 0.5 
79-00-5 1,1,2-Trichloroethane BRL ug/L 0.5 
127-18-4 Tetrachloroethene BRL ug/L 0.5 
142-28-9 1 ,3-Oichloropfopane BRL Ug/L 0.5 
591-78-6 2-Hexanone BRL uga 5 
124-48-1 Dibromodiloromethane BRL ug/L 0.5 
106-93-4 1,2-Oibromoethane (EOB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
630-204 1,1,1,2-Tetrachlofoethane BRL ug/L 0.5 
100-41-4 Ethylbenrene BRL ug/L 0.5 

10S-30-3/IOM2-3 meta- Xytene and para- Xylene BRL ug/L 0.5 
95-47-6 ort/io-Xytene BRL ug/L 0.5 
100-42-5 Styrene BRL Ug/L 0.5 , 

|75-25:2____ Bromoform BRL ug/L 0.5 1 
98-82-8 Isopropylbenzene BRL Ug/L i 0.5 



Quality Control Report 
Method Blank 

Category: EPA Method 8260B Instrument ID: MS-4 HP 6890 
QC Batch ID: VM4-3041-WB Analyzed: 11-06-04 12:42 
Matrix: Aqueous Analyst: KMC 

Page: 2 of 2 

-iQS.tomb̂ S Va^&fe'- ^~- '"-̂ it- -"^.iv.-Mr->^\J=^. CPBDBllfelBttO " --"--. -- .>-- IftBieF^̂ g-- ifjawte ;-:feM£gt£git . 
(108-86-1 Bromobenzene BRL ug/L 0.5 

79-34-5 1 ,1 ,2,2-Tetrachloroethane BRL ug/L 0.5 
96-18-4 1 ,2,3-Trichloropropane BRL ug/L 0.5 

, 103-65-1 n-Propytbenzene BRL ug/L 0.5 
95-49-8 2-ChlorDtotuene BRL ug/L 0.5 
108-67-B 1,3,5-Trimelhylbenzene BRL ug/L 0.5 
106-43-4 4-Chlorotoluene I BRL ug/L 0.5 

j 98-06-6 tert-Butylbenzene BRL ugA. 0.5 
! 95-63-6 1 ̂ ,4-Trimethylbenzene BRL ug/L 0.5 

135-98-8 sec -Butyl benzene BRL ug/L 0.5 1 
541-73-1 1 ,3-DicMorobenzene T BRL ug/L 0.5 
99-87-6 4-Jsopropyltoluene BRL ug/L 0.5 

0.5 1106-46-7 1 ,4-Dichlorobenzene BRL ug/L 
95-50-1 1 ,2-Dich)orobenzene BRL ug/L 0.5 
104-51-8 n-Butylbenzene BRL ug/L 0.5 
96-12-8 1 >Dibromo-3-chloropropane BRL ug/L 0.5 
120*2-1 1 ,2,4-Tridilorobenzene BRL Og/L 0.5 I 
87-68-3 Hexachlorobutadiene BRL ug/L 0.5 
91-20-3 Naphthalene BRL Ug4 0.5 
87-61-6 j 1 ̂ J,3-Trichlorobenzene BRL ug/L 0.5 I 
75-65-0 tert -Butyl Alcohol (TBA) BRL ug/L 20 J 
108-20-3 DMsogropyl Ether CDIPE) BRL ug/L 0.5 
637-92-3 Ethyl tert- butyl Ether (ETBE) BRL Ug/L 0.5 , 
994-05-8 tert-Amyl Methyl Ether (TAME) BRL ug/L 0.5 

MjSKSSa^% |̂g§sg8*̂ ŷ :!r-:- fe-.-̂ rr̂ ^̂ îvJsfJC^Siiife'-s?;̂ -̂
Dibromofluorofnethane 10 12 120 % 70-130% 1 
1,2-Dichloroethane-d, 10 12 119% 70-130% 
Toluene-d, 10 12 123% 70-130% 
4-Bromofluorobenzene 10 12 118 % 70-130% 

Method Btfuftm- Tod MMhnrfc fni Eualuatina Solid Watte.LK EPA. SWJUA Thirrl FHMnn 1 Inrlxo III <lPOftl 
Sample preparation performed by EPA Method 5030B. 

Report Notationc BRL Indicates concentration, if any, fe below reporting limit for analyte. Reporting limit is the lowest concentration that can be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 



ANALYTICAL 
Quality Control Report 

Laboratory Control Samples 

ics LCSD 

Category. EPA Method 8260B Instrument ID: MS-t HP 6*90 Instrument ID: MS-4 HP 6890 

QC Batch ID: VM4-3040-WI Analyzed 11-O5-04 09:16 Analyzed: 11-C5-0410:32 

Matrix: Aqueous Analyst: KMC Analyst: KMC 
Units: 

«=•-&:;.•' ^ xqtjfayjf**^**^^-.:. '=! "rh îiiiitfljT si'^r-"" • ".. >-î 5l .•SsEiHiisi-- - '• ' v ~" :"^Tf2 f îy®^7~ •'•':^'-.. ~^~ ^̂ g^JKrift ~"-
^Bk="-:£V-"--

•&=•-: ̂ î,̂ "'-'- "PF=a r̂ ' ' £ ĵ jjjsP ̂
^ f̂iti ^4taawS?= lUiS £&&& jr*"Ugr~^ i&fsis 

75-71-8 DichlonxUfluoioimtfune 10 9.5 95% 10 12 115 % T 19 % 70-130% 25% 

74-87-3 OitoronieJiane 10 10 103 % 10 12 117% 13 % 70-130% 25% 

75*1-4 Vinyl Chloride 10 9-8 98 % 10 11 114 % IS % 70-130% 25% 

7-4-83-9 Bnxnometfiane 10 11 109 % 10 11 109% 0 % 70-130% 25% 

75-00-3 ChtofDetfune 1 10 11 110% 10 11 114 % 4 % 70-130% 25% 

75-6*4 Trichlorofluoromelhane 10 8.9 89% 10 10 100 % 12 % 70-130% 25% 

60-29-7 DfethylBher 20 22 111 % 20 22 109% 2 % 70-130% 25% 

75-35-4 1,1-Dichloroelhene 10 10 102 % 10 11 114 % 11 % 70-130% 25% 

76-13-1 1 ,1 ,2-TrichlDrotrtflixroethane 20 IB 90% 20 20 99 % 10 % 70-130% 25% 1 

67-64-1 Acetone 20 24 119 % 20 23 115 % 4  % 70  130 % 25% 

75-15-0 Carbon Disuffide , 20 17 84 % 20 19 93 % 10 % 70-130% 25% 

7509-2 Methytene Chloride 10 9.7 97 % 10 10 101 % 4 % 70 - 130 % 25% 

156-60-5 (/ans- 1 ,2-Oictitoroelhene 10 9.6 96% 10 10 102 % 6  % 70-130% 25% 

163444-4 Methyl ten- butyl Bher (MTBB 10 12 118 % 10 12 115 % 2 % 70-130% 25% 

7S-34-3 1,1-Oichloroetfume 10 10 101 % 10 11 107 % 6  % 70-130% 25% 

594-20-7 2,2-Didiloropropane 10 11 105% 10 11 113 % 7 % 70-130% 25% 

156-59-2 c/s- 1,2-DidilofDethene 10 10 100 % 10 10 163 % 3 % 70-130% 25% 

78-93-3 2-Butanone(MEK) 20 22 108 % 20 20 102 % 
1 6X 70-130% 25% 

74-97-5 BnjvnocliloiuiMevisoG 10 10 102 % 10 10 103 % 1 1 % 70-130% 25% 

109-99-9 Tetrahydrodiran (THF) 20^ 24 122 % 20 23 116 % 5 % 70-130% 25% 

67-66-3 Chloroform 10 9.4 94 % 10 10 100 % 6  % 70-130% 25% 

71-55-6 1,1,1-Triddoroelhane 10 93 95 % 10 11 106% 11 % 70-130% 25% 

56-23-5 Caibon Tetradiloride [ 10 9.3 93 % to 10 104 % 12 % 70-130* 25% 

563-58-6 1,1-Dldilocopropene 10 11 109 % 10 12 117% 8 % 70-13O% 23% 

71-43-2 Benzene 10 10 102 % 10 11 107% 4  % 70-130% 25% 

107-06-2 

7W1-6 

1,2-Didiloroethane 

Trfch lonDdnjene 

10 

10 

11 

9.7 

106 % 
97 % 

10 

10 

11 

10 

106 % 
104 % r

0 % 

 7 % 
70-130% 

70-130% 

25% 

25% 

78-87-5 1,2-Dichloroproparw 10 11 110 % 10 11 114 % 4 % 70-130% 25% 

74-95-3 Dfcrooxjmethane , 10 11 107 % 10 11 110 % 3 % 70-130% 25% 

75-27-4 Bromodichloromelhane 10 9.8 9B% 10 10 104 % 6  % 70-130% 25% 

123-91-1 1,4-Dioxane 200 190 97 % 200 240 1» % 21 % 70-130% 25% 

10061-01-5 civ 1 ,3-Diditocopropene 10 10 101 % 10 10 IDS % 4 % 70-130% 25% 

108-10-1 4-Mdhy)-2-ftnlano«e (MIBK) 20 23 115 % 20 22 110 % 4 % 70-130% 25% 

106-68-3 Toluene 10 10 100 % 10 10 10S % 5 % 70-130% 25% 

10061-02-6 trans- 1 3-Did>loropropene 10 9.6 96 % 10 9.7 97 % 1 % 70-130% 25% 

79XXJ-5 1,1,2-liicMoroetfane 10 10 104 % 10 10 104 % 0 % 70-130% 25% 

127-18-4 Tetrachloroethene 10 9.4 94 % 10 10 101 % 7 % 70-130% 25% 

142-28-9 1,3-DichlcxofMOpane 10 11 110 % 10 11 110 % 0 % 70-13O% 25% 

591-78-6 2-Hexanone 20 2-4 118 % 20 23 115 % 2 % 70-130% 25% 

124-46-1 Dibromodtlorocnetrttne: 10 94 96 % 10 10 101 t 5 % 70-130% 25% 

10W3-4 IJ-DibromoeHune (EDB) 10 11 107 % 10 11 107 % 0 % 70-130% 25% 

10840-7 CMarobeiuene 10 9.1 91 % 10 9.6 96 % 5 % 70-130% 25% 

630-20-6 1,1,1,2-Tetiachloroefhane 10 9.5 95 % 10 10 101 % 5 % 70-130% 25% 

100-41-4 Shylbenzene 10 10 101 % 10 11 106 % « % 70-130% 25% 

IM-aa-3/l 06-42-3 mete- Xylene and para- Xylene 20 19 96% 20 20 101 % 5 % 70-130% 25% • 

95-47-4 ortno- Xylene 10 9.4 94 % 10 9.9 99 % 6  % 70-130% 25% 

tOO-42-5 Styiene 10 10 104 % 10 11 108% 4 % 70-130% 25% . 

75-25-2 Bromofonn 10 9.8 9B % 10 10 . 103 % 4 % 70-130% 2S% 

98-62-6 feopropyl benzene 10 10 _, 100 % 10 10 104 % 4 % 70- 130% 25% 

i



ANALYTICAL 
Quality Control Report 

Laboratory Control Samples 

LCS LCSD 
Category: EPA Method 8260B Instalment ID: MS-4 HP 6890 Instrument ID: MS-4 HP 6890 

QC Batch ID: VM4-3040-WL Analyzed: 11-06-04 09:16 Analyzed: 11-05-04 10:32 

Matrix: Aqueous Analyst: KMC Analyst: KMC 

Units: ug/L 2012 

^ASNnmfer - -. •s.-'SSr'-v.'fBsl*!; -=v-S='il--;- *?:5a^s:* :̂'r:̂  - ^v^^^^s^S îps-A^s"ir;jB&fi1S,,J: 
afe ==:»£••••.-"- -~^; ••'ifesSs - C i :- |kĵ ^^Kjati'. n r̂tfOBC? ^p^2 i-sBS5.. -jaSiĴ P •*^5-;--.-.-Sss=;-v ;̂̂ " ;̂: '- .̂  ajeo 

106-86-1 Bromobemene 10 10 T 100 * 10 10 105 % | 4 % 70-130% 25% 

79-34-5 1 , 1 ,2,2-TeOachJoroe*wne 10 11 ' 1091 10 11 107 % 2 % 70-130% 25% 

96-1 8-4 1 ,2,3-Tridiloroprapane 10 11 106 % 10 11 107 % 1 % 70-130% 25% 

103-65-1 n-Propyfoenzem 10 10 104 X 10 • 11 109 X 5 % 70-130% 25% 

95-49-8 2-Chlontoluene 10 9.7 97% 10 10 101 % 4  % 70-130% 25% 

108-67-8 1,3,5-TrimethyJbenzene ' 10 10 102 % 10 11 , 108 % 5 % 70-130 % 25% 

106-43-4 4-Chlonxoluene 10 9.5 ' 95 % 10 9.9 99* 4 % ; 70-130% 25% i 

9846-6 (ert-Birtylberoerw , 10 10 101 % 10 11 107 * 6 % 70-130% 25% 

95-63-6 1 ,2,4-TrirnethyJbertzene 10 10 101 % 10 11 |_107 % 6 % 70 - 130 % 25% 

| 135-98-8 5ec-Butylbeiuene 10 9.8 98 % 10 11 105 1. 7 % 70-130% -25% 

541-73-1 1 3-Dichlorobenzene 10 9.4 94 % 10 9.8 98 % 5 % 70-130% [25% 

99-87-6 4-hopropyte>luene 10 9.8 99 % 10 10 105 % 7 % 70- 130% 25% 

106-46-7 1 ,4-Dichlorobenzene 10 94 94 % 10 9.7 97 % 3 % 70-130% 25% 

95-50-1 1,2-Ofchlorobenzene 10 9.6 96 % 10 9.9 99 * 3 % 70-130% 25% 

104-51-8 n-Butylbanzene 10 10 102 % L 10 11 109 % 7 % 70-130% 25% I 

96-12-8 1 ,2-Dtt>romo-3-chlcHopropar>e 10 10 105 % 10 11 106 % 2 t> 70-130% 25% • 

120-82-1 1,2,4-Tridilorobenzene 10 11 112 % 10 11 109 % 2 % 70-130 % 25% 

87-68-3 Hexadiloiobuttdlene 10 10 101 % 10 11 10S % 4 % 70-130 % 25% 

, 91-20-3 ^ Naphthalene 10 12 116 % 10 ' 11 109 % 6 % 70-130% 25% 

87-61-6 1,2,3-Trfchtorooenzene 10 1) 112 % 10 11 109 * 3 % 70-130% 25% 

75-65-0 terr-Butyl Alcohol fJBA) 200 260 129 % 200 220 109 % 17 % 70-130% 25% 

108-20-3 Dt-isopropyl Ether (DIPB 10 11 114 "k ID 12 116 t> 2 It 70-130% 25% 

637-92-3 Elhyl (ert- butyl Bher (ETBE) 10 11 113 % 10 12 IIS % 1 % 70-130% 25% 

994-054 tert-Amyl Metfiyl Ether aAME) 10 10 103 % 10 10 104 % 0 % 70-130% 25% 

F*7=^ .V -"---4 f-K-^-i . ̂ cu ĵgom- .- -Jtf-1 ^-- ——- *^*-^i-\ -**-• J^- --->- -j^Jgfei- - -.4--J- -*- 1 T^*jftf*î Lilti'' 3 

Dibtomofluuiunielltane 10 1 12 115 % 10 12 115 % ~1 70-130% 1 

U-DichloroBthariMt, 10 12 121 % 10 12 1 117 % ' 70 - 130 % 

Tokwne-d. 10 _, 13 127 % 10 1J 127 % 1 70 -130* ; 

4-Bronioffuorobefljrene 10 12 119 * 10 12 119 % | 70-130% 

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Thiid Edition, Update III (1996). 
Sample preparation performed fay EPA Method 503OS. 

Report Notations: All calculations performed prior to rounding. Quality Control Limits arc defined by die methodology, 
or alternatively based upon the historical average recovery plus or minus three standard deviation units 



ANALYTICAL 
Quality Control Report 

Method Blank 
Category: B*A Method 826OB Instrument ID: MS-4HP6890 
QC Batch ID: VM4-304O-WB Analyzed: lT-05-04 11 -27 
Matrix: Aqueous Analyst: KMC 

tall 

''--*£$ N f̂lB*- ysftierfv- • ,'.*î -:. -• ̂ ^=L;m â&*̂ uni --:i -s^-ibta -̂ ftpKfcfes "Tteî t-aarv; 
75-71-8 Dichlorodifiuoromelhane BRL ! ug/L 0.5 
74-67-3 Chloromethaoe BRL ugrt- 0.5 
75-01-4 Vinyl Chloride BRL ugrt. 0.5 

74*3-9 Bromometriane BRL ugfL 0.5 
75-00-3 Oiloroethane BRL U«/L 0.5 
75*9-4 Trichlorofluorornethane r~ BRI. ugrt. as I 
60-29-7 DtethyJJther BRL ug/L 2 I 
75-35-4 1,1-Dichloroethene BRL ug/L 0-5 
76-13-1 1 , 1 ,2-Trichlorotrifluoroethane I BRL ug/L 5 
67-64-1 Acetone BRL ug/L 10 
75-150 Carbon Disulfide BRL ug/L 5 

75-09-2 Methylene Chloride BRI ug/L 2.5 

[156-60-5 bans- 1,2-Dichloroethene BRL ug/L 0.5 
1634-04-4 Methyl tert- butyl Ether (MTBE) BRL US/L 0.5 

75-34-3 1,1-Dichloroethane BRL ug/L 0.5 

594-20-7 2,2-Dichloropropane BRL ug/L 0.5 

156-59-2 cis- 1,2-Dichloroethene BRL ug/L 0.5 

78-93-3 2-Butanone (MEK) BRL i "?"- 5 
74-97-5 Brornochlorornethane BRL ug/L 0-5 
109-99-9 Tetrahydrofuran (THF) BRL ug/L S 

67-66-3 Chloroform BRL ug/L 0.5 
71-55-6 1,1,1-Trichloroethane BRL ugfl- 0-5 
56-23-5 Carbon Tetrachloride BRL ug/L 0.5 
563-58-6 1,1-Dichloropropene BRL ugrt. 0.5 
71-43-2 Benzene BRL ug/L 0.5 
107-06-2 1,2-Oichloroethane BRL ug/L 0.5 
79-01-6 Tricfiloroetriene BRL ug/l 0.5 
78-87-5 1 ̂ -Dichloropropane BRL ug/L 0.5 
74-95-3 Dibromomethane BRL ug/L 0.5 
75-27-4 BromodidilOTDmethane BRL ug/L 0.5 i 

i 123-91-1 1,4-Dioxane BRL ug/L 500 
10061-O1-5 cis- 1,3-Dichloropfopene BRL ug/L 0.5 
108-10-1 4-Methyl-2-Pentanone (MIBK) BRL ug/L 5 
108-88-3 Toluene BRL ug/L 0.5 
10061-02-$ trans- 1,3-Didiloropropene BRL ug/L 0.5 
79OO-5 1,1 -̂TriehloioeAane BRL ug/L 0.5 
127-18-4 Tebachloroethene BRL _| ug/l 0.5 
142-28-9 1 ,3-Dichloropropane BRL ~t ugrt. 0.5 
591-78-6 2-Hexanone BRL ug/L 5 

' 124-48-1 Dlbromochloromethane BRL ug/L 0.5 
106-93-4 1,2-Dibromoethane (EDB) BRL ug/L 0.5 
108-90-7 Chlorobenzene BRL ug/L 0.5 
€30-20-6 1 ,1 ,1 ,2-Tetrachloroethane BRL ug/L 0.5 
100-4M Ethylbenzene BRL ug/L 0.5 

l»3M/10&-»2-J meta- Xylene and para- Xytene BRL ug/L 0.5 
95-47-6 ortno-Xylene BRL ug/L 0.5 
100-42-5 Styrene BRL ug/L 03 
75-25-2 Bromoform BRL Ug/L 0.5 
9802-8 Isopropylbenzene BRL ug/L 0.5 



ANALYTICAL 
Quality Control Report 

Method Blank 
Category: EPA Method 8260B Instrument ID: MS-* HP 6890 

QC Batch ID: VM4-304O-WB Analyzed: 11-05-04 11:27 

Matrix Aqueous Analyst KMC 
Page 3<* 2 

._•&? •--fmirirtTJiiFM n'«*- "" ^ •• i: -'•' - • ' " -JJttaiffg' - •"-•' ; - 3f«8«Sia-t5. !^=^r-j- UNMXHIEiOipn - jgj^a-- •^u«ii* |̂-.--.-_s$£3fijMtMr..7 'j&ti&^^^ '̂̂ ^m 
108-86-1 Bromobenzene BRL ug/L 0.5 
79-34-5 1 ,1 ,2,2-Tetradiforoethane BRL ug/L 0.5 
96-18-4 1,2,3-Trichloropropane BRL ug/L 0.5 
103-65-1 n-Propyt benzene BRL ug/L 0.5 

95-49-8 2-Chlorotoluene BRL ug/L 0.5 

108-67-8 1 ,3,5-Trimethylbenzene BRL ug/L 0.5 

10&43-* 4-Cblorotoluene BRL ug/L 0.5 

98-06-6 "I left- Butyibenzene BRL ug/L 0.5 

95-63-6 1 ,2,4-TrimethyJbenzene BRL ug/L 0.5 

1 35-984 sec -Butyibenzene BRL US/L 0.5 

541-73-1 1 , 3-Dichlorobenzene BRL ug/L 0.5 

99-87-6 4-tsopropyholuene BRL ug/L 0.5 

106-46-7 1 ,4-Dichlorobenzene BRL ug/L 0.5 

95-50-1 1 ,2-Oichlorobenzene BRL ug/L 0.5 

104-51-6 n-Butylbenzene BRL ug/L 0.5 

96-12-* 1 ,2-Dibro«no-3-chloropropane BRL ug/L 0.5 

12U-82-1 1^2,4-Trichlorobenzene BRL ug/l 0.5 

87-68-3 Hexachlombutadiene BRL ug/L 0.5 

91-20-3 Naphthalene BRL L "S71- 0.5 

87-61-6 1 ,2,3-TricMorobeftzene BRL ug/L 0.5 

75-65-0 tert -Butyl Alcohcrf (TBA) BRL ug/L 20 

108-20-3 DWsopropyl Ether (DIPE) BRL ^5/L 0.5 

637-92-3 Ethyl tert- butyl Ether (ETBE) BRL ug/L 0.5 

994-05-8 tert-Amyl Methyl Ether (TAME) BRL Ug/L 0.5 

p^BSfe'.--&:,3S^8^gys.̂ a î?gja 
f Dibromofluofomethane 10 12 117 % 70-130 % 

t,2-Oichloroethane^L, 10 12 117 % 70-130 % 

Toluene-de 10 12 122 % 70-130 % 

4-Bromofluorobenzene 10 12 119 % 70-130 % 

Method Rcfcmce: Test Methods for Evaluating Solid Waste, US EPA, SW-846, ThM Edition, Update III (1996). 
Sample preparation performed by EPA Method 5Q30B. 

Report Notations BRL Indicates concentration, H any, is Wow reporting limit for anatyte. Reporting limttislhe lowettconcentiaUon thatcm be 
reliably quantified under routine laboratory operating conditions. Reporting limits are adjusted for sample size and dilution. 



I44JUNU1WCTEFT 
ANALYTICAL 

Certifications and Approvals 

Groundwater Analytical maintains environmental laboratory certification in a variety of states. 
Copies of our current certificates may be obtained from our website: 

http://wvtw.groundwateranalvtical.conVQualifications.htrn 

Categories: Potable Water, Wastewater, Solid Waste and Soil 
http /̂www.dph.stat&cLus/BRSyEnvironmental_Lab/OutStateLabList.htm 

Categories: SDWA, CWA, RCRA/CERCLA 
http://www.floridadep.org/labs/qa/dohfonns.htin 

MAINE, D«pâ ^ 

Categories: Drinking Water and Wastewater 
httpJ7www.sJate.me.us/dhs/eng/water/CompliarKe.htm 

Categories: Potable Water and Non-Potable Water 
http-7/www t̂ate.ma.us/depA»spt/wes/files/certlabs4)df 

Categories: Drinking Water and Wastewater 
http://www.des.state.nkus/asp/NHELAP/labsview.asp 

it 1754; 

Categories: Potable Water, Non-Potable Water and Solid Waste 
http://www.wadswoith.ois/labcenVelap/comm.html 

Environmental Laboratory Registration (Non-drinking water and Non-wastewater) 
http /̂wwwjfep.statepa.us/Labs/Registered/ 

RHODE ISLAND, DQwrtmaaorHedth, 54 

Categories: Surface Water, Air, Wastewater, Potable Water, Sewage 

http://www.heal thri .org/laba1absCT_MA.htm 

S-53921 

Foreign soil import permit 

VERMONT, Department of Environmental Conservation,. Water Supply Division 

Category: Drinking Water 
http /̂www.vermontdrinkingwater.org/wsops/labtable.PDF 



ALPHA ANALYTICAL LABORATORIES


Eight Walkup Drive

Westborough, Massachusetts 01581-1019

(508) 898-9220 www.alphalab.com


MA:M-MA086 NH:200301-A CT:PH-0574 ME:MA086 RI:65 NY:11148 NJ:MA935 Army:USAGE


CERTIFICATE OP ANALYSIS


Client: Lightship Engineering Laboratory Job Number: L0503335


Address: 36 Cordage Park Circle

Suite 312

Plymouth, MA 02360 Date Received: Ol-APR-2005


Attn: Mr. Joe O'Brien Date Reported: 07-APR-2005


Project Number: 542.1.1 Delivery Method: Alpha


Site: RM JONES


The following questions pertain only to MCP Analytical Methods


An affirmative response to questions A,B,C & D is required for 'Presumptive Certainty" status


A. Were all samples received by the laboratory in a condition consistent with those YES

described on their Chain-of-Custody documentation for the data set?


B. Were all QA/QC procedures required for the specified analytical method(s) included YES

in this report followed, including the requirement to note and discuss in a

narrative QC data that did not meet appropriate performance standards or guidelines?


C. Does the analytical data included in this report meet all the requirements for YES

"Presumptive Certainty", as described in section 2.0 of the MADEP document CAM

VII A, "Quality Assurance and Quality Control Guidelines for the Acquisition and

Reporting of Analytical Data"?


D. VPH and EPH methods only: Was the VPH or EPH method run without significant NA

modifications, as specified in Section 11.3?


A response to questions E and F is required for "Presumptive Certainty' status


E. Were all QC performance standards and recommendations for the specified method(s) NO

achieved?


F. Were results for all analyte-list compounds/elements for the specified method(s) YES

reported?


Any answers of NO to the above questions are addressed in the case narrative.


I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible


for obtaining the information, the material contained in this report is, to the best of my knowledge and belief, accurate and


complete. This certificate of analysis is not complete unless this page accompanies any and all pages of this report.


Authorized by: James Todaro

This document electronically signed
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ALPHA ANALYTICAL LABORATORIES 

Laboratory Job Number: L0503335 
Date Reported: 07-APR-2005 

ALPHA SAMPLE NUMBER CLIENT IDENTIFICATION SAMPLE LOCATION 

L0503335-01 LE MW-5 LOWELL, MA 
L0503335-02 LE WE-3 LOWELL, MA 
L0503335-03 LE MW-4 LOWELL, MA 
L0503335-04 GZA-4 LOWELL, MA 
L0503335-05 URS-3 LOWELL, MA 
L0503335-06 URS-1 LOWELL, MA 
L0503335-07 URS-2 LOWELL, MA 

04070517:28 Page 2 of 27




ALPHA ANALYTICAL LABORATORIES

NARRATIVE REPORT


Laboratory Job Number: L0503335


Volatile Organics


The following have elevated limits of detection due to the dilutions required by the

elevated concentrations of target compounds in the samples:


L0503335-02, -06 (2.5X)


L0503335-03 (400X)


L0503335-05, -07 (10X)


In reference to question E:


The WG198134-2 LCSD has low % recoveries for 4-methyl-2-pentanone and 2-hexanone.


04070517:28 Page 3 o£ 27




ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


MA:M-MA086 NH:200301-A CT:PH-OS74 ME:MA086 RI:65 Ny:11148 NJ.-MA935 Army.-USACE


Laboratory Sample Number: LO503335-01 Date Collected: 31-MAR-2005 13:30

LE MW-5 Date Received : Ol-APR-2005


Sample Matrix: WATER Date Reported : 07-APR-2005


Condition of Sample: Satisfactory Field Prep: None


Number & Type of Containers: 3-Vial


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


Volatile Organics by MCP 8260B 60 8260B 0405 11:24 TT


Methylene chloride ND ug/1 5.0

1 , 1-Dichloroethane ND ug/1 0.75

Chloroform ND ug/1 0.75

Carbon tetrachloride ND ug/1 0.50

1, 2-Dichloropropane ND ug/1 1.8

Dibromochloromethane ND ug/1 0.50

1, 1, 2-Trichloroethane ND ug/1 0.75


Tetrachloroethene ND ug/1 0.50


Chlorobenzene ND ug/1 0.50

Trichlorof luoromethane ND ug/1 2.5

1 , 2 -Dichloroethane ND ug/1 0.50

1,1, 1-Trichloroethane 8.0 ug/1 0.50

Bromodichloromethane ND ug/1 0.50

trans- 1, 3-Dichloropropene ND ug/1 0.50

cis-1, 3-Dichloropropene ND ug/1 0.50

1, 1-Dichloropropene ND ug/1 2.5

Bromof ortn ND ug/1 2.0

1,1,2, 2-Tetrachloroethane ND ug/1 0.50

Benzene ND ug/1 0.50

Toluene ND ug/1 0.75

Ethylbenzene ND ug/1 0.50

Chloromethane ND ug/1 2.5

Bromome thane ND ug/1 1.0

Vinyl chloride ND ug/1 1.0

Chloroethane ND ug/1 1.0

1, 1-Dichloroethene ND ug/1 0.50

trans- 1, 2-Dichloroethene ND ug/1 0.75

Trichloroethene ND ug/1 0.50

1, 2-Dichlorobenzene ND ug/1 2.5

1, 3-Dichlorobenzene ND ug/1 2.5

1, 4-Dichlorobenzene ND ug/1 2.5

Methyl tert butyl ether ND ug/1 1.0

p/m-Xylene ND ug/1 0.50

o-Xylene ND ug/1 0.50

cis-1, 2-Dichloroethene ND ug/1 0.50

Dibromomethane ND ug/1 5.0

1,2, 3-Trichloropropane ND ug/1 5.0

Styrene ND ug/1 0.50


Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


Laboratory Sample Number: L0503335-01

LE MW-5


PARAMETER RESULT UNITS 

Volatile Organics by MCP 8260B continued 
Dichlorodifluoromethane ND ug/1 
Acetone ND ug/1 
Carbon disulfide ND ug/1 
2-Butanone ND ug/1 
4 -Methyl -2 -pentanone ND ug/1 
2-Hexanone ND ug/1 
Bromochlorome thane ND ug/1 
Tetrahydrofuran ND ug/1 
2 , 2-Dichloropropane ND ug/1 
1 , 2-Dibromoethane ND ug/1 
1, 3-Dichloropropane ND ug/1 
1,1,1,2 -Tetrachloroethane ND ug/1 
Brotnobenzene ND ug/1 
n-Butylbenzene ND ug/1 
sec-Butylbenzene ND ug/1 
tert-Butylbenzene ND ug/1 
o-Chlorotoluene ND ug/1 
p-Chlorotoluene ND ug/1 
1, 2-Dibromo-3-chloropropane ND ug/1 
Hexachlorobutadiene ND ug/1 
Isopropylbenzene ND ug/1 
p-Isopropyltoluene ND ug/1 
Naphthalene ND ug/1 
n-Propylbenzene ND ug/1 
1,2,3 -Trichlorobenzene ND ug/1 
1,2,4 -Trichlorobenzene ND ug/1 
1,3,5 -Trimethylbenzene ND ug/1 
1,2,4 -Trimethylbenzene ND ug/1 
Ethyl ether ND ug/1 
Isopropyl Ether ND ug/1 
Ethyl -Tert -Butyl -Ether ND ug/1 
Tertiary-Amyl Methyl Ether ND ug/1 
1, 4-Dioxane ND ug/1 

Surrogate (s) Recovery 
1, 2-Dichloroethane-d4 123 . % 
Toluene-d8 97.0 % 
4-Bromof luorobenzene 10B. % 
Dibromof luoromethane 107. % 

RDL REF METHOD


60 8260B


5.0


5.0


5.0


5.0


5.0

5.0

2.5

10.

2.5

2 .0

2.5

0.50

2 .5

0.50

0.50

2.5

2.5

2.5

2.5

1.0

0.50

0.50

2.5

0.50

2.5

2.5

2.5


2.5

2.5

2.0


2.0

2 .0


250


QC Criteria

70-130

70-130

70-130

70-130


 DATE ID

PREP ANAL


 0405 11:24 TT


Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


MA:M-MA086 NH:200301-A CT:PH-0574 ME:MA086 RI:65 NY:11148 NJ:MA935 Army:USACE


Laboratory Sample Number: L0503335-02 Date Collected: 31-MAR-2005 12:02

LE WE-3 Date Received : Ol-APR-2005


Sample Matrix: WATER Date Reported : 07-APR-2005


Condition of Sample: Satisfactory Field Prep: None


Number & Type of Containers: 3-Vial


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


Volatile Organics by MCP 8260B 60 8260B 0405 12:00 TT


Methylene chloride ND ug/1 12.


1 , 1-Dichloroethane 4 .1 ug/1 1.9


Chloroform ND ug/1 1.9


Carbon tetrachloride ND ug/1 1.2


1 ,2-Dichloropropane ND ug/1 4.4


Dibromochloromethane ND ug/1 1.2

1,1,2 -Trichloroethane ND ug/1 1.9

Tetrachloroethene 42. ug/1 1.2

Chlorobenzene ND ug/1 1.2

Trichlorof luoromethane ND ug/1 6.2

1 , 2-Dichloroethane ND ug/1 1.2

1,1,1 -Trichloroethane 180 ug/1 1.2

Bromodi chl oromethane ND ug/1 1.2

trans -1, 3-Dichloropropene ND ug/1 1.2

cis- 1 , 3-Dichloropropene ND ug/1 1.2

1, 1-Dichloropropene ND ug/1 6.2

Bromoform ND ug/1 5.0

1,1,2, 2-Tetrachloroethane ND ug/1 1.2


Benzene ND ug/1 1.2

Toluene ND ug/1 1.9


Ethylbenzene ND ug/1 1.2

Chloromethane ND ug/1 6.2

Bromomethane ND ug/1 2.5


Vinyl chloride ND ug/1 2.5


Chloroethane ND ug/1 2.5


1, 1-Dichloroethene 4.8 ug/1 1.2


trans-1 , 2-Dichloroethene ND ug/1 1.9

Trichloroethene 81. ug/1 1.2


1 , 2 -Dichlorobenzene ND ug/1 6.2

1 , 3 -Dichlorobenzene ND ug/1 6.2

1 , 4 -Dichlorobenzene ND ug/1 6.2

Methyl tert butyl ether ND ug/1 2.5

p/m-Xylene ND ug/1 1.2

o-Xylene ND ug/1 1.2

cis-1, 2-Dichloroethene ND ug/1 1.2

Dibromomethane ND ug/1 12.

1,2, 3 -Tr ichloropropane ND ug/1 12.

Styrene ND ug/1 1.2


Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES 
CERTIFICATE OF ANALYSIS 

Laboratory Sample Number: L0503335-02 
LE WE-3 

PARAMETER RESULT UNITS RDL REF METHOD DATE ID 
PREP ANAL 

Volatile Organics by MCP 8260B continued 60 8260B 0405 12:00 TT


Dichlorodif luoromethane ND ug/1 12. 

Acetone ND ug/1 12. 

Carbon disulfide ND ug/1 12. 

2-Butanone ND ug/1 12. 
4 -Methyl  2 -pentanone ND ug/1 12. 
2 -Hexanone ND ug/1 12. 
Bromochlorbme thane ND ug/1 6.2 
Tetrahydrofuran ND ug/1 25. 
2 , 2-Dichloropropane ND ug/1 6.2 
1, 2-Dibrotnoethane ND ug/1 5.0 
1 , 3 -Dichloropropane ND ug/1 6.2 
1,1,1,2 -Tetrachloroethane ND ug/1 1.2 
Bromobenzene ND ug/1 6.2 
n-Butylbenzene ND ug/1 1.2 
sec-Butylbenzene ND ug/1 1.2 
tert-Butylbenzene ND ug/1 6.2 
o-Chlorotoluene ND ug/1 6.2 
p-Chlorotoluene ND ug/1 6.2 
1 , 2-Dibromo-3-chloropropane ND ug/1 6.2 
Hexachlorobutadiene ND ug/1 2.5 
Isopropylbenzene ND ug/1 1.2 
p I sopropyl toluene ND ug/1 1.2 
Naphthalene ND ug/1 6.2 
n Propylbenzene ND ug/1 1.2 
1,2,3 -Trichlorobenzene ND ug/1 6.2 
1,2,4 -Trichlorobenzene ND ug/1 6.2 
1,3,5 -Tr imethylbenzene ND ug/1 6.2 
1,2,4 -Trimethylbenzene ND ug/1 6.2 
Ethyl ether ND ug/1 6.2 
I sopropyl Ether ND ug/1 5.0 
Ethyl -Tert- Butyl -Ether ND ug/1 5.0 
Tertiary-Amyl Methyl Ether ND


1 , 4-Dioxane


Surrogate (s)

1 , 2-Dichloroethane-d4

Toluene-d8

4 -Bromof luorobenzene

Dibromof luoromethane


ug/1 5.0

ND ug/1 620


Recovery QC Criteria

130. % 70-130

96.0 % 70-130

107. % 70-130

111. % 70-130


Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


MA:M-MA086 NH:200301-A CT:PH-0574 ME:MA086 RI:65 NY:11148 NJ:MA935 Army:USACE


Laboratory Sample Number: L0503335-03 Date Collected: 31-MAR-2005 13:35


LE MW-4 Date Received : Ol-APR-2005


Sample Matrix: WATER Date Reported : 07-APR-2005


Condition of Sample: Satisfactory Field Prep: None


Number & Type of Containers: 3-Vial


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


60 8260B 0405 12:36 TT
Volatile Organics by MCP 8260B

Methylene chloride ND ug/1 2000


1, 1-Dichloroethane ND ug/1 300


Chloroform ND ug/1 300


Carbon tetrachloride ND ug/1 200


1 , 2 -Dichloropropane ND ug/1 700


Dibromochloromethane ND ug/1 200


1,1,2 -Trichloroethane ND ug/1 300


Tetrachloroethene 910 ug/1 200


Chlorobenzene ND ug/1 200


Trichlorofluoromethane ND ug/1 1000


1 , 2 -Dichloroethane ND ug/1 200


1,1,1 -Trichloroethane 13000 ug/1 200


Bromodi chloromet hane ND ug/1 200


trans- 1 , 3 -Dichloropropene ND ug/1 200


cis - 1 , 3 -Dichloropropene ND ug/1 200


1 , 1 -Dichloropropene ND ug/1 1000


Bromoform ND ug/1 800


1,1,2,2 -Tetrachloroethane ND ug/1 200


Benzene ND ug/1 200


Toluene 5500 ug/1 300


Ethylbenzene ND ug/1 200


Chloromethane ND ug/1 1000


Bromomethane ND ug/1 400


Vinyl chloride ND ug/1 400


Chloroethane ND ug/1 400


1 , 1-Dichloroethene 880 ug/1 200


trans -1,2 -Dichloroethene ND ug/1 300


Trichloroethene 3500 ug/1 200


1 , 2 -Dichlorobenzene ND ug/1 1000


1 , 3 -Dichlorobenzene ND ug/1 1000


1 , 4 -Dichlorobenzene ND ug/1 1000


Methyl tert butyl ether ND ug/1 400


p/m-Xylene 400 ug/1 200


o-Xylene ND ug/1 200


cis-l , 2 -Dichloroethene 260 ug/1 200


Dibromomethane ND ug/1 2000


1,2,3 -Trichloropropane ND ug/1 2000


Styrene ND ug/1 200


Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


Laboratory Sample Number: L0503335-03

LE MW-4


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


Volatile Organics by MCP 8260B continued 60 8260B 0405 12:36 TT


Dichlorodifluorome thane ND ug/1 2000


Acetone ND ug/1 2000

Carbon disulfide ND ug/1 2000

2-Butanone ND ug/1 2000

4 - Me t hyl - 2- pentanone ND ug/1 2000

2-Hexanone ND ug/1 2000

Bromochlorome thane ND ug/1 1000

Tetrahydrofuran ND ug/1 4000

2 , 2-Dichloropropane ND ug/1 1000

1 , 2 - Di bromoet hane ND ug/1 800

1 , 3 -Dichloropropane ND ug/1 1000

1, 1, 1,2-Tetrachloroethane ND ug/1 200

Br omobenz ene ND ug/1 1000

n-Butylbenzene ND ug/1 200

sec-Butylbenzene ND ug/1 200

tert-Butylbenzene ND ug/1 1000

o - Chlorotoluene ND ug/1 1000

p-Chlorotoluene ND ug/1 1000

1 , 2-Dibromo-3 -chloropropane ND ug/1 1000

Hexachlorobutadiene ND ug/1 400

I sopropylbenzene ND ug/1 200

p-Isopropyltoluene ND ug/1 200

Naphthalene ND ug/1 1000

n-Propylbenzene ND ug/1 200

1,2, 3-Trichlorobenzene ND ug/1 1000

1,2, 4 -Tr ichlorobenzene ND ug/1 1000

1,3, 5-Trimethylbenzene ND ug/1 1000

1,2, 4 -Trimethylbenzene ND ug/1 1000

Ethyl ether ND ug/1 1000

Isopropyl Ether ND ug/1 800

Ethyl -Tert -Butyl -Ether ND ug/1 800

Tertiary- Amyl Methyl Ether ND ug/1 800

1 , 4-Dioxane ND ug/1 100000


Surrogate (s) Recovery QC Criteria

1 , 2-Dichloroethane-d4 121. % 70-130

Toluene-d8 91.0 % 70-130

4 -Bromof luorobenzene 106. % 70-130

Dibromof luoromethane 105. % 70-130


Comments: Complete list of References and Glossary of Terms found in Addendum I


04070517:28 Page 9 of 27




ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


MA:M-MA086 NH:200301-A CT:PH-0574 ME:MA086 RI:65 NY:11148 NJ:MA935 Army:USACE


Laboratory Sample Number: L0503335-04 Date Collected: 31-MAR-2005 11:38

GZA-4 Date Received : Ol-APR-2005


Sample Matrix: WATER Date Reported : 07-APR-2005


Condition of Sample: Satisfactory Field Prep: None


Number & Type of Containers: 3-Vial


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


Volatile Organics by MCP 8260B 60 8260B 0405 13:12 TT


Methylene chloride ND ug/1 5.0


1 , l-Dichloroethane 24 . ug/1 0.75


Chloroform ND ug/1 0.75

Carbon tetrachloride ND ug/1 0.50

1 , 2 -Dichloropropane ND ug/1 1.8

Dibromochloromethane ND ug/1 0.50

1,1,2 -Trichloroethane ND ug/1 0.75

Tetrachloroethene 1.8 ug/1 0.50

Chlorobenzene ND ug/1 0.50

Trichlorofluoromethane ND ug/1 2.5

1 , 2 -Dichloroethane ND ug/1 0 .50


1,1,1 -Trichloroethane 32. ug/1 0.50


Bromodi chl oromethane ND ug/1 0.50

trans -1,3 -Dichloropropene ND ug/1 0.50


cis-l,3 -Dichloropropene ND ug/1 0.50


1 , 1 -Dichloropropene ND ug/1 2.5


Bromoform ND ug/1 2.0

1, 1,2,2-Tetrachloroethane ND ug/1 0.50


Benzene ND ug/1 0.50

Toluene 4.9 ug/1 0.75


Ethylbenzene 1.0 ug/1 0.50


Chlorome thane ND ug/1 2 .5


Br omomet hane ND ug/1 1.0


Vinyl chloride 8.4 ug/1 1.0


Chloroethane 35. ug/1 1.0


1 , 1 -Dichloroethene 1.9 ug/1 0.50

trans- 1, 2 -Dichloroethene ND ug/1 0.75

Trichloroethene 9.7 ug/1 0.50

1 , 2-Dichlorobenzene 4.4 ug/1 2.5

1 , 3 -Dichlorobenzene ND ug/1 2.5

1,4-Dichlorobenzene ND ug/1 2.5

Methyl tert butyl ether ND ug/1 1.0

p/m-Xylene 1.2 ug/1 0.50

o-Xylene ND ug/1 0.50

cis-l, 2-Dichloroethene 12. ug/1 0.50

Dibromomethane ND ug/1 5.0

1,2,3 -Trichloropropane ND ug/1 5.0

Styrene ND ug/1 0.50


Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


Laboratory Sample Number: L0503335-04

GZA-4


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


Volatile Organics by MCP 8260B continued 60 8260B 0405 13:12 TT


Dichlorodif luorome thane ND ug/1 5.0


Acetone ND ug/1 5.0


Carbon disulfide ND ug/1 5.0


2-Butanone ND ug/1 5.0


4 -Methyl -2 -pentanone ND ug/1 5.0


2-Hexanone ND ug/1 5.0

Bromochloromethane ND ug/1 2.5


Tetrahydrofuran ND ug/1 10.


2, 2-Dichloropropane ND ug/1 2.5

1 , 2 -Dibromoethane ND ug/1 2.0


1 , 3 -Dichloropropane ND ug/1 2.5

1,1,1,2 -Tetrachloroethane ND ug/1 0.50

Bromoben z ene ND ug/1 2.5


n-Butylbenzene ND ug/1 0.50

sec-Butylbenzene ND ug/1 0.50

t er t - Buty Ibenzene ND ug/1 2.5

o-Chlorotoluene ND ug/1 2.5


p-Chlorotoluene ND ug/1 2.5

1, 2-Dibromo-3-chloropropane ND ug/1 2.5

Hexachlorobutadiene ND ug/1 1.0

Isopropylbenzene ND ug/1 0.50

p-Isopropyltoluene ND ug/1 0.50

Naphthalene 10 . ug/1 2.5


n-Propylbenzene ND ug/1 0.50

1,2,3 -Trichlorobenzene ND ug/1 2.5

1,2,4 -Trichlorobenzene ND ug/1 2.5

1,3, 5-Trimethylbenzene ND ug/1 2.5

1,2,4 -Trimethylbenzene ND ug/1 2.5

Ethyl ether ND ug/1 2.5

leopropyl Ether ND ug/1 2.0

Ethyl -Tert -Butyl -Ether ND ug/1 2.0

Tertiary-Amyl Methyl Ether ND ug/1 2.0


1 ,4-Dioxane ND ug/1 250


Surrogate (s) Recovery QC Criteria

1, 2-Dichloroethane-d4 119. % 70-130

Toluene-d8 97.0 % 70-130

4 -Bromof luorobenzene 107. % 70-130

Dibromofluoromethane 111. % 70-130


Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


MA:M-MA086 NH:200301-A CT:PH-0574 ME:MA086 RI:65 NY:11148 NJ:MA935 Army:tISACE


Laboratory Sample Number: L0503335-05

URS-3


Sample Matrix: WATER


Condition of Sample: Satisfactory


Number & Type of Containers: 3-Vial


Date Collected: 31-MAR-2005 12:05

Date Received : Ol-APR-2005

Date Reported : 07-APR-2005


Field Prep: None


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


Volatile Organics by MCP 8260B 60 8260B 0405 13:49 TT


Methylene chloride ND ug/1 50. 

1, 1-Dichloroethane ND ug/1 7.5 

Chloroform ND ug/1 7.5 
Carbon tetrachloride ND ug/1 5.0 
1 , 2 -Dichloropropane ND ug/1 18. 
Dibromochlorome thane ND ug/1 5.0 
1,1,2 -Trichloroethane ND ug/1 7.5 

Tetrachloroethene 6.7 ug/1 5.0 
Chlorobenzene ND ug/1 5.0 

Trichlorofluoromethane ND ug/1 25. 
1 , 2-Dichloroethane ND ug/1 5.0 
1,1,1 -Trichloroethane 310 ug/1 5.0 
Bromodichlorotnethane ND ug/1 5.0 
trans- 1, 3-Dichloropropene ND ug/1 5.0 
cis  1 , 3-Dichloropropene ND ug/1 5.0 
1, 1-Dichloropropene ND ug/1 25. 

Bromoform ND ug/1 20. 

1,1,2,2 -Tetrachloroethane ND ug/1 5.0 

Benzene ND ug/1 5.0 

Toluene ND ug/1 7.5 

Ethylbenzene ND ug/1 5.0 

Chloromethane ND ug/1 25. 

Bromome thane ND ug/1 10. 

Vinyl chloride ND ug/1 10. 

Chloroethane ND ug/1 10. 

1, 1-Dichloroethene ND ug/1 5.0 
trans 1 , 2 -Dichloroethene ND ug/1 7.5 

Trichloroethene 21. ug/1 5.0 
1 , 2 -Dichlorobenzene ND ug/1 25. 
1,3 -Dichlorobenzene ND ug/1 25. 
1 , 4 -Dichlorobenzene ND ug/1 25. 
Methyl tert butyl ether ND ug/1 10. 
p/m-Xylene ND ug/1 5.0 
o-Xylene ND ug/1 5.0 
cis-1,2 -Dichloroethene ND ug/1 5.0 

D i br omome thane ND ug/1 50. 

1,2, 3 -Trichloropropane ND ug/1 50. 
Styrene ND ug/1 5.0 

Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


Laboratory Sample Number: LQ503335-05

URS-3


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


Volatile Organics by MCP 8260B continued 60 8260B 0405 13:49 TT


Dichlorodif luorome thane ND ug/1 50.


Acetone ND ug/1 50.


Carbon disulfide ND ug/1 50.


2-Butanone ND ug/1 50.

4-Methyl-2-pentanone ND ug/1 50.


2-Hexanone ND ug/1 50.

Bromochloromethane ND ug/1 25.

Tetrahydrofuran ND ug/1 100

2 , 2-Dichloropropane ND ug/1 25.

1 , 2 -Dibromoethane ND ug/1 20.

1 , 3-Dichloropropane ND ug/1 25.

1,1,1,2 -Tetrachloroethane ND ug/1 5.0

Bromobenzene ND ug/1 25.

n-Butylbenzene ND ug/1 5.0

sec-Butylbenzene ND ug/1 5.0

tert-Butylbenzene ND ug/1 25.

o-Chlorotoluene ND ug/1 25.

p-Chlorotoluene ND ug/1 25.

1 , 2-Dibromo-3-chloropropane ND ug/1 25.

Hexachlorobutadiene ND ug/1 10.

I sopropylbenzene ND ug/1 5.0

p- Isopropyltoluene ND ug/1 5.0

Naphthalene ND ug/1 25.

n-Propylbenzene ND ug/1 5.0

1,2,3 -Trichlorobenzene ND ug/1 25.

1,2,4 -Trichlorobenzene ND ug/1 25.

1,3, 5-Trimethylbenzene ND ug/1 25.

1,2, 4 -Trimethylbenzene ND ug/1 25.

Ethyl ether ND ug/1 25.

Isopropyl Ether ND ug/1 20.

Ethyl -Tert -Butyl -Ether ND ug/1 20.

Tertiary-Amyl Methyl Ether ND ug/1 20.


1 , 4-Dioxane ND ug/1 2500


Surrogate (s) Recovery QC Criteria

1 , 2-Dichloroethane-d4 121. % 70-130

Toluene-d8 99.0 % 70-130

4 -Brotnof luorobenzene 106. % 70-130

Dibromof luoromethane 105. % 70-130


Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


HA:H-MA086 NH:200301-A CT:PH-0574 ME:HAOB6 RI:65 NY:11148 NJ:MA935 Army:OSACE


Laboratory Sample Number: L0503335-06 Date Collected: 31-MAR-2005 13:00

URS-1 Date Received : Ol-APR-2005


Sample Matrix: WATER Date Reported : 07-APR-2005


Condition of Sample: Satisfactory Field Prep: None


Number & Type of Containers: 3-Vial


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


Volatile Organics by MCP 8260B 60 8260B 0405 16:37 TT


Methylene chloride ND ug/1 12.


1 , 1 -Dichloroethane 160 ug/1 1.9


Chloroform ND ug/1 1.9


Carbon tetrachloride ND ug/1 1.2


1 , 2 -Dichloropropane ND ug/1 4.4


Dibromochlorome thane ND ug/1 1.2


1,1,2 -Trichloroethane ND ug/1 1.9

Tetrachloroethene ND ug/1 1.2

Chlorobenzene ND ug/1 1.2

Trichlorof luoromethane ND ug/1 6.2 •

1 , 2 -Dichloroethane ND ug/1 1.2

1,1,1 -Trichloroethane 100 ug/1 1.2

Bromodichloromethane ND ug/1 1.2

trans- 1, 3-Dichloropropene ND ug/1 1.2

cis-1 , 3-Dichloropropene ND ug/1 1.2

1, 1-Dichloropropene ND ug/1 6.2

Bromoform ND ug/1 5.0

1,1,2,2 -Tetrachloroethane ND ug/1 1.2

Benzene ND ug/1 1.2


Toluene ND ug/1 1.9


Ethylbenzene ND ug/1 1.2


Chloromethane ND ug/1 6.2


Bromome thane ND ug/1 2.5


Vinyl chloride ND ug/1 2.5

Chloroethane ND ug/1 2.5

1, 1-Dichloroethene 55. ug/1 1.2

trans- 1, 2-Dichloroethene ND ug/1 1.9

Trichloroethene ND ug/1 1.2

1 , 2 -Dichlorobenzene ND ug/1 6.2

1 , 3 -Dichlorobenzene ND ug/1 6.2

1 , 4 -Dichlorobenzene ND ug/1 6.2

Methyl tert butyl ether 17. ug/1 2.5

p/m-Xylene ND ug/1 1.2

o-Xylene ND ug/1 1.2

cis-1, 2-Dichloroethene ND ug/1 1.2

Dibromomethane ND ug/1 12.

1,2,3 -Trichloropropane ND ug/1 12.

Styrene ND ug/1 1.2


Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


Laboratory Sample Number: L0503335-06

URS-1


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


60 62608 0405 16:37 TT
Volatile Organics by MCP 8260B continued

Dichlorodifluorome thane ND ug/1 12.


Acetone ND ug/1 12.


Carbon disulfide ND ug/1 12.


2-Butanone ND ug/1 12.


4-Methyl-2-pentanone ND ug/1 12.


2-Hexanone ND ug/1 12.


Bromochlorome thane ND ug/1 6.2


Tetrahydrofuran ND ug/1 25.


2 , 2-Dichloropropane ND ug/1 6.2


1 , 2-Dibromoethane ND ug/1 5.0


1 , 3-Dichloropropane ND ug/1 6.2


1,1,1,2 -Tetrachloroethane ND ug/1 1.2

Bromobenzene ND ug/1 6.2

n-Butylbenzene ND ug/1 1.2

sec-Butylbenzene ND ug/1 1.2

tert-Butylbenzene ND ug/1 6.2

o-Chlorotoluene ND ug/1 6.2

p- Chi oro toluene ND ug/1 6.2

1 , 2-Dibromo-3-chloropropane ND ug/1 6.2

Hexachlorobutadiene ND ug/1 2.5

Isopropylbenzene ND ug/1 1.2

p-Isopropyltoluene ND ug/1 1.2

Naphthalene ND ug/1 6.2

n-Propylbenzene ND ug/1 1 .2


1,2,3 -Trichlorobenzene ND ug/1 6.2

1,2,4 -Trichlorobenzene ND ug/1 6.2

1,3,5 -Trimethylbenzene ND ug/1 6.2

1,2,4 -Trimethylbenzene ND ug/1 6.2

Ethyl ether ND ug/1 6.2


Isopropyl Ether ND ug/1 5.0


Ethyl -Tert -Butyl -Ether ND ug/1 5.0


Tertiary-Amyl Methyl Ether ND ug/1 5.0


1,4-Dioxane ND ug/1 620


Surrogate (s) Recovery QC Criteria


1 , 2-Dichloroethane-d4 124. % 70-130


Toluene-d8 99.0 % 70-130


4 -Bromof luorobenzene 103. % 70-130


Dibromof luoromethane 111. % 70-130


Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OP ANALYSIS


MA:M-HA086 NH:200301-A CT:PH-0574 ME:MA086 RI:65 NY:11148 NJ:MA935 Army:USAGE


Laboratory Sample Number: L0503335-07 Date Collected: 31-MAR-2005 12:45


URS-2 Date Received : Ol-APR-2005


Sample Matrix: WATER Date Reported : 07-APR-2005


Condition of Sample: Satisfactory Field Prep: None


Number & Type of Containers: 3-Vial


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


Volatile Organics by MCP 8260B 60 B260B 0405 17:13 TT


Methylene chloride ND ug/1 50.


1, l-Dichloroethane 10. ug/1 7.5


Chloroform ND ug/1 7.5

Carbon tetrachloride ND ug/1 5.0

1 , 2-Dichloropropane ND ug/1 18.

Dibromochloromethane ND ug/1 5.0

1,1, 2-Trichloroethane ND ug/1 7.. 5


Tetrachloroethene 47. ug/1 5.0


Chlorobenzene ND ug/1 5.0

Trichlorof luorome thane ND ug/1 25.


1, 2-Dichloroethane ND ug/1 5.0

1,1, 1-Trichloroethane 320 ug/1 5.0


Bromodi chl orome thane ND ug/1 5.0

trans- 1, 3-Dichloropropene ND ug/1 5.0

cis-1 , 3-Dichloropropene ND ug/1 5.0

1, l-Dichloropropene ND ug/1 25.


Bromoform ND ug/1 20.


1, 1,2,2-Tetrachloroethane ND ug/1 5.0


Benzene ND ug/1 5.0


Toluene ND ug/1 7.5


Ethylbenzene ND ug/1 5.0


Chl orome thane ND ug/1 25.


Bromomethane ND ug/1 10.


Vinyl chloride ND ug/1 10.


Chloroethane ND ug/1 10.


1, 1-Dichloroethene ND ug/1 5.0

trans- 1, 2-Dichloroethene ND ug/1 7.5


Trichloroethene 160 ug/1 5.0


1 , 2 -Dichlorobenzene ND ug/1 25.


1 , 3 -Dichlorobenzene ND ug/1 25.


1 , 4 -Dichlorobenzene ND ug/1 25.


Methyl tert butyl ether ND ug/1 10.


p/m-Xylene ND ug/1 5.0


o-Xylene ND ug/1 5.0

cis-1 , 2 -Dichloroethene 13 . ug/1 5.0


Dibromomethane ND ug/1 50.


1,2,3 -Trichloropropane ND ug/1 50.


Styrene ND ug/1 5.0


Comments: Complete list of References and Glossary of Terms found in Addendum I


04070517:28 Page 16 of 27




ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS


Laboratory Sample Number: L0503335-07

URS-2


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


Volatile Organics by MCP 8260B continued 60 8260B 0405 17:13 TT


Dichlorodif luorome thane ND ug/1 50.


Acetone ND ug/1 50.


Carbon disulfide ND ug/1 50.


2-Butanone ND ug/1 50.


4-Methyl-2-pentanone ND ug/1 50.


2-Hexanone ND ug/1 50.

Bromochloromethane ND ug/1 25.

Tetrahydrofuran ND ug/1 100

2 , 2 -Dichloropropane ND ug/1 25.

1 , 2 -Dibromoethane ND ug/1 20.


1,3 -Dichloropropane ND ug/1 25.

1,1,1,2 -Tetrachloroethane ND ug/1 5.0


Bromobenzene ND ug/1 25.

n-Butylbenzene ND ug/1 5.0

sec-Butylbenzene ND ug/1 5.0

tert-Butylbenzene ND ug/1 25.

o-Chlorotoluene ND ug/1 25.


p-Chlorotoluene ND ug/1 25.

1 , 2 -Dibromo-3 -chloropropane ND ug/1 25.

Hexachlorobutadiene ND ug/1 10.

I sopropyl benzene ND ug/1 5.0


p- Isopropyltoluene ND ug/1 5.0

Naphthalene ND ug/1 25.

n-Propylbenzene ND ug/1 5.0

1,2,3 -Trichlorobenzene ND ug/1 25.

1,2,4 -Trichlorobenzene ND ug/1 25.


1,3,5 -Tr imethylbenzene ND ug/1 25.


1,2, 4-Trimethylbenzene ND ug/1 25.


Ethyl ether ND ug/1 25.


I sopropyl Ether ND ug/1 20.


Ethyl -Tert-Butyl-Ether ND ug/1 20.


Tertiary-Amyl Methyl Ether ND ug/1 20.

1, 4-Dioxane ND ug/1 2500


Surrogate (s) Recovery QC Criteria

1, 2-Dichloroethane-d4 128. % 70-130


Toluene-d8 99.0 % 70-130

4-Bromof luorobenzene 105. * 70-130

Dibromof luoromethane 115 . % 70-130


Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

QUALITY ASSURANCE BATCH LCS/LCSD ANALYSIS


Laboratory Job Number: L0503335


Parameter LCS % LCSD % RPD RPD Limit QC Limits


Volatile Organics by MCP 8260B for sample (s) 01-05 (WG198048-1, WG198048-2)

Methylene chloride 98 101 3 25 70-130

1, 1-Dichloroethane 109 104 5 25 70-130

Chloroform 103 101 2 25 70-130

Carbon tetrachloride 106 100 6 25 70-130

1 , 2 - Di chl oropropane 102 98 4 25 70-130

Dibromochloromethane 104 102 2 25 70-130

1,1, 2-Trichloroethane 105 107 2 25 70-130

Tetrachloroethene 105 99 6 25 70-130

Chlorobenzene 100 99 1 25 70-130

Trichlorofluoromethane 125 117 7 25 70-130

1 , 2 -Dichloroethane 115 110 4 25 70-130

1,1, 1-Trichloroethane 112 105 6 25 70-130

Bromodichloromethane 112 103 8 25 70-130

trans- 1, 3-Dichloropropene 99 96 3 25 70-130

cis-l, 3-Dichloropropene 93 93 0 25 70-130

1, 1-Dichloropropene 98 89 10 25 70-130

Bromoform 98 97 1 50 70-130

1,1,2,2 -Tetrachloroethane 98 98 0 25 70-130

Benzene 106 101 5 25 70-130

Toluene 102 97 5 25 70-130

Ethylbenzene 106 103 3 25 70-130

Chl orome thane 85 88 3 50 70-130

Bromomethane 70 80 13 50 70-130

Vinyl chloride 112 110 2 25 70-130

Chloroethane 109 111 2 25 70-130

1 , 1 -Dichloroethene 99 98 1 25 70-130

trans-1,2 -Dichloroethene 101 96 5 25 70-130

Trichloroethene 92 96 4 25 70-130

1 , 2 -Dichlorobenzene 95 93 2 25 70-130

1 , 3 -Dichlorobenzene 97 93 4 25 70-130

1 , 4 -Dichlorobenzene 96 92 4 25 70-130

Methyl tert butyl ether 89 102 14 25 70-130

p/m-Xylene 106 101 5 25 70-130

o-Xylene 98 93 5 25 70-130

cis-l,2 -Dichloroethene 103 102 1 25 70-130

Dibromome thane 115 110 4 25 70-130

1,2,3 -Trichloropropane 96 97 1 25 70-130

Styrene 110 106 4 25 70-130

Dichlorodif luorome thane 102 100 2 50 70-130

Acetone 118 106 11 50 70-130

Carbon disulfide 99 97 2 25 70-130

2-Butanone 101 100 1 50 70-130

4 -Methyl - 2 -pentanone 79 74 7 50 70-130

2-Hexanone 98 81 19 50 70-130

Bromochlorome thane 103 99 4 25 70-130

Tetrahydrofuran 85 92 8 25 70-130

2 , 2-Dichloropropane 95 95 0 25 70-130

1 , 2-Dibromoethane 100 106 6 25 70-130
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ALPHA ANALYTICAL LABORATORIES

QUALITY ASSURANCE BATCH LCS/LCSD ANALYSIS


Laboratory Job Number: L0503335

Continued


Parameter LCS % LCSD % RPD RPD Limit QC Limits


Volatile Organics by MCP 8260B for sample (s) 01-05 (WG198048-1, WG198048-2)

1, 3-Dichloropropane 109 106 3 25 70-130

1,1,1,2 -Tetrachloroethane 108 101 7 25 70-130


Bromobenzene 95 92 3 25 70-130


n-Butylbenzene 94 88 7 25 70-130


sec-Butylbenzene 93 88 6 25 70-130


tert-Butylbenzene 90 90 0 25 70-130


o-Chlorotoluene 103 98 5 25 70-130


p-Chlorotoluene 102 97 5 25 70-130

1, 2-Dibromo-3-chloropropane 100 101 1 50 70-130


Hexachlorobutadiene 91 86 6 25 70-130


Isopropylbenzene 96 91 5 25 70-130


p-Isopropyltoluene 92 86 7 25 70-130


Naphthalene 95 96 1 25 70-130


n-Propylbenzene 100 95 5 25 70-130


1,2,3 -Trichlorobenzene 95 96 1 25 70-130


1,2,4 -Trichlorobenzene 90 90 0 25 70-130


1,3,5 -Trimethylbenzene 97 93 4 25 70-130

1,2, 4 -Trimethylbenzene 102 99 3 25 70-130

Ethyl ether 91 96 5 25 70-130


Isopropyl Ether 98 98 0 25 70-130


Ethyl -Tert -Butyl -Ether 88 97 10 25 70-130


Tertiary-Amyl Methyl Ether 95 100 5 25 70-130


1 , 4-Dioxane 104 110 6 50 70-130


Surrogate (s)

1, 2-Dichloroethane-d4 115 112 3 70-130


Toluene-d8 99 98 1 70-130


4 -Bromof luorobenzene 99 98 1 70-130


Dibromofluoromethane 107 107 0 70-130


Volatile Organics by MCP 8260B for sample (s) 06-07 (WG198134-1, WG198134-2)


Methylene chloride 108 100 8 25 70-130


1 , 1 -Dichloroethane 117 100 16 25 70-130


Chloroform 109 98 11 25 70-130


Carbon tetrachloride 110 98 12 25 70-130


1 , 2 -Di chloropropane 107 99 8 25 70-130


Dibromochl oromethane 102 96 6 25 70-130

1, 1,2-Trichloroethane 105 100 5 25 70-130


Tetrachloroethene 108 97 11 25 70-130


Chlorobenzene 103 97 6 25 70-130


Trichlorof luorome thane 125 111 12 25 70-130


1 , 2 -Dichloroethane 122 104 16 25 70-130

1,1,1 -Trichloroethane 116 104 11 25 70-130

Bromodichl oromethane 108 98 10 25 70-130

trans- 1, 3-Dichloropropene 97 91 6 25 70-130

cis-1 , 3 -Dichloropropene 99 92 7 25 70-130

1 , 1 -Dichloropropene 101 93 8 25 70-130
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ALPHA ANALYTICAL LABORATORIES

QUALITY ASSURANCE BATCH LCS/LCSD ANALYSIS


Laboratory Job Number: L0503335

Continued


Parameter LCS % LCSD % RPD RPD Limit QC Limits


Volatile Organics by MCP 8260B for sample (S) 06-07 (WG198134-1, WG198134-2)

Bromoform 96 92 4 50 70-130

1,1,2, 2-Tetrachloroethane 97 92 5 25 70-130

Benzene 112 102 9 25 70-130

Toluene 104 100 4 25 70-130

Ethylbenzene 108 101 7 25 70-130

Chlorome thane 95 93 2 50 70-130

Bromomethane 86 87 1 50 70-130

Vinyl chloride 119 110 8 25 70-130

Chloroethane 120 113 6 25 70-130

1 , 1-Dichloroethene 106 97 9 25 70-130

trans- 1 , 2 -Dichloroethene 107 103 4 25 70-130

Trichloroethene 104 91 13 25 70-130

1, 2-Dichlorobenzene 97 93 4 25 70-130

1, 3-Dichlorobenzene 97 95 2 25 70-130

1 , 4 -Dichlorobenzene 96 93 3 25 70-130

Methyl tert butyl ether 112 102 9 25 70-130

p/m-Xylene 107 101 6 25 70-130

o-Xylene 98 93 5 25 70-130

cis-1,2 -Dichloroethene 106 104 2 25 70-130

Dibromome thane 116 103 12 25 70-130

1,2,3 -Trichloropropane 96 93 3 25 70-130

Styrene 109 103 6 25 70-130

Dichlorodifluoromethane 109 98 11 50 70-130

Acetone 95 84 12 50 70-130

Carbon disulfide 107 97 10 25 70-130

2-Butanone 93 74 23 50 70-130

4 -Methyl -2 -pentanone 73 62 16 50 70-130

2-Hexanone 82 69 17 50 70-130

Bromochloromethane 111 98 12 25 70-130

Tetrahydrofuran 102 93 9 25 70-130

2, 2-Dichloropropane 104 94 10 25 70-130

1 , 2 -Dibromoethane 102 96 6 25 70-130

1 , 3 -Dichloropropane 106 95 11 25 70-130

1,1,1, 2-Tetrachloroethane 105 102 3 25 70-130

Bromobenzene 97 93 4 25 70-130

n-Butylbenzene 93 90 3 25 70-130

sec-Butylbenzene 95 91 4 25 70-130

tert-Butylbenzene 95 91 4 25 70-130

o-Chlorotoluene 102 100 2 25 70-130

p-Chlorotoluene 102 99 3 25 70-130

1 , 2-Dibromo-3-chloropropane 102 90 13 50 70-130

Hexachlorobutadiene 91 89 2 25 70-130

Isopropylbenzene 96 93 3 25 70-130

p-Isopropyltoluene 93 90 3 25 70-130

Naphthalene 94 90 4 25 70-130

n-Propylbenzene 103 99 4 25 70-130

1,2,3 -Trichlorobenzene 95 93 2 25 70-130
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ALPHA ANALYTICAL LABORATORIES

QUALITY ASSURANCE BATCH LCS/LCSD ANALYSIS


Laboratory Job Number: L0503335

Continued


Parameter LCS % LCSD % RPD RPD Limit QC Limits


Volatile Organics by MCP 8260B for sample(s) 06-07 (WG198134-1, WG198134-2)

1,2, 4 -Trichlorobenzene 92 90 2 25 70-130

1,3, 5-Trimethylbenzene 98 96 2 25 70-130

1,2,4 -Trimethylbenzene 102 101 1 25 70-130

Ethyl ether 105 104 1 25 70-130

Isopropyl Ether 104 96 8 25 70-130

Ethyl -Tert -Butyl -Ether 100 94 6 25 70-130

Tertiary-Amyl Methyl Ether 100 97 3 25 70-130

1, 4-Dioxane 109 97 12 50 70-130


Surrogate(s)

1,2-Dichloroethane-d4 126 112 12 70-130

Toluene-d8 103 100 3 70-130

4-Bromofluorobenzene 99 97 2 70-130

Dibromofluoromethane 113 104 8 70-130
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ALPHA ANALYTICAL LABORATORIES

QUALITY ASSURANCE BATCH BLANK ANALYSIS


Laboratory Job Number: L0503335


PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL


Blank Analysis for sample (s) 01-05 (WG198048-3) 
Volatile Organics by MCP 8260B 60 8260B 0405 08:35 TT 

Methylene chloride ND ug/1 5.0 

1 , 1-Dichloroethane ND ug/1 0.75 

Chloroform ND ug/1 0.75 
Carbon tetrachloride ND ug/1 0.50 
1 , 2 -Dichloropropane ND ug/1 1.8 
Dibromochloromethane ND ug/1 0.50 
1,1,2 -Trichloroethane ND ug/1 0.75 
Tetrachloroethene ND ug/1 0.50 

Chlorobenzene ND ug/1 0.50 
Trichlorofluorome thane ND ug/1 2.5 
1 ,2-Dichloroethane ND ug/1 0.50 
1,1,1 -Trichloroethane ND ug/1 0.50 
Bromodichloromethane ND ug/1 0.50 
trans- 1, 3-Dichloropropene ND ug/1 0.50 
cis-1, 3-Dichloropropene ND ug/1 0.50 
1 , 1 -Dichloropropene ND ug/1 2.5 
Bromoform ND ug/1 2.0 
1,1,2, 2-Tetrachloroethane ND ug/1 0.50 
Benzene ND ug/1 0.50 

Toluene ND ug/1 0.75 

Ethylbenzene ND ug/1 0.50 

Chloromethane ND ug/1 2.5 
Bromomethane ND ug/1 1 .0 

Vinyl chloride ND ug/1 1.0 
Chloroethane ND ug/1 1.0 
1 , l-Dichloroethene ND ug/1 0.50 
trans- 1, 2-Dichloroethene ND ug/1 0.75 
Trichloroethene ND ug/1 0.50 
1 , 2-Dichlorobenzene ND ug/1 2 .5 

1 , 3 -Dichlorobenzene ND ug/1 2.5 

1 , 4 -Dichlorobenzene ND ug/1 2.5 

Methyl tert butyl ether ND ug/1 1 .0 

p/m-Xylene ND ug/1 0.50 
o-Xylene ND ug/1 0.50 
cis-1 , 2-Dichloroethene ND ug/1 0.50 

Dibromomethane ND ug/1 5.0 

1,2,3 -Trichloropropane ND ug/1 5.0 
Styrene ND ug/1 0.50 
Dichlorodif luoromethane ND ug/1 5.0 
Acetone ND ug/1 5.0 
Carbon disulfide ND ug/1 5.0 
2-Butanone ND ug/1 5.0 
4 -Methyl 2 -pentanone ND ug/1 5.0 
2-Hexanone ND ug/1 5.0 
Bromochlorome thane ND ug/1 2.5 
Te t rahydrof uran ND ug/1 10. 
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ALPHA ANALYTICAL LABORATORIES

QUALITY ASSURANCE BATCH BLANK ANALYSIS


Laboratory Job Number: L0503335

Continued


PARAMETER RESULT UNITS


Blank Analysis for sample (s) 01-05

Volatile Organics by MCP 8260B continued


RDL REF METHOD DATE ID 
PREP ANAL 

(WG198048-3) 
60 8260B 0405 08:35 TT 

2.5 

2.0 

2.5 
0.50 
2.5 
0.50 
0.50 
2.5 
2.5 
2.5 
2.5 
1.0 
0.50 
0.50 
2.5 
0.50 
2.5 
2.5 
2.5 
2.5 
2.5 
2.0 
2.0 
2.0 
250 

QC Criteria 
70-130 
70-130 
70-130 
70-130 

(WG198134-3) 
60 S260B 0405 15:59 TT 

5.0 

0.75 

0.75 
0.50 
1.8 
0.50 
0.75 
0.50 
0.50 
2.5 
0.50 
0.50 

2 , 2 -Dichloropropane ND ug/1 
1 , 2-Dibromoethane ND ug/1 
1 , 3 -Dichloropropane ND ug/1 
1,1, 1,2-Tetrachloroethane ND ug/1 
Bromobenzene ND ug/1 
n-Butylbenzene ND ug/1 
sec-Butylbenzene ND ug/1 
tert-Butylbenzene ND ug/1 
o-Chlorotoluene ND ug/1 
p-Chlorotoluene ND ug/1 
1 , 2 -Dibromo-3 -chloropropane ND ug/1 
Hexachlorobutadiene ND ug/1 
Isopropylbenzene ND ug/1 
p-Isopropyltoluene ND ug/1 
Naphthalene ND ug/1 

n-Propylbenzene ND ug/1 
1,2,3 -Trichlorobenzene ND ug/1 
1,2,4 -Trichlorobenzene ND ug/1 
1,3, 5-Trimethylbenzene ND ug/1 
1,2,4 -Trimethylbenzene ND ug/1 
Ethyl ether ND ug/1 
Isopropyl Ether ND ug/1 
Ethyl -Tert -Butyl -Ether ND ug/1 
Tertiary-Amyl Methyl Ether ND ug/1 
1 , 4-Dioxane ND ug/1 

Surrogate (s) Recovery 
1 , 2-Dichloroethane-d4 122. % 
Toluene-d8 99.0 % 
4 -Bromof luorobenzene 105. * 
Dibromof luorome thane 113. % 

Blank Analysis for sample (s) 06-07 
Volatile Organics by MCP 8260B 
Methylene chloride ND ug/1 
1 , 1 -Dichloroethane ND ug/1 
Chloroform ND ug/1 
Carbon tetrachloride ND ug/1 
1 , 2 -Dichloropropane ND ug/1 
Dibromochloromethane ND ug/1 
1,1, 2-Trichloroethane ND ug/1 
Tetrachloroethene ND ug/1 
Chlorobenzene ND ug/1 
Trichlor of luorome thane ND ug/1 
1 , 2 -Dichloroethane ND ug/1 
1,1, 1-Trichloroethane ND ug/1 
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ALPHA ANALYTICAL LABORATORIES 
QUALITY ASSURANCE BATCH BLANK ANALYSIS 

Laboratory Job Number: L0503335 
Continued 

PARAMETER RESULT UNITS RDL REF METHOD DATE ID 
PREP ANAL 

Blank Analysis for sample (s) 06-07 (WG198134-3) 
Volatile Organics by MCP 8260B continued 60 8260B 0105 15:59 TT 

Bromodichloromethane ND ug/1 0.50 

t rans -1,3 Di chloropropene ND ug/1 0.50 

cis-l, 3-Dichloropropene ND ug/1 0.50 
1, 1-Dichloropropene ND ug/1 2.5 
Bromoform ND ug/1 2.0 
1,1,2, 2-Tetrachloroethane ND ug/1 0.50 
Benzene ND ug/1 0.50 
Toluene ND ug/1 0.75 
Ethylbenzene ND ug/1 0.50 
Chloromethane ND ug/1 2.5 
Bromomethane ND ug/1 1.0 
Vinyl chloride ND ug/1 1.0 
Chloroethane ND ug/1 1.0 
1 , 1 -Dichloroethene ND ug/1 0.50 
trans- 1, 2 -Dichloroethene ND ug/1 0.75 
Trichloroethene ND ug/1 0.50 
1 , 2-Dichlorobenzene ND ug/1 2.5 
1 , 3 -Dichlorobenzene ND ug/1 2.5 
1 , 4 -Dichlorobenzene ND ug/1 2.5 
Methyl tert butyl ether ND ug/1 1.0 
p/m-Xylene ND ug/1 0.50 
o-Xylene ND ug/1 0.50 
cis-l , 2 -Dichloroethene ND ug/1 0.50 
Dibromomethane ND ug/1 5.0 
1,2,3 -Trichloropropane ND ug/1 5.0 
Styrene ND ug/1 0.50 
Dichlorodifluoromethane ND ug/1 5.0 
Acetone ND ug/1 5.0 
Carbon disulfide ND ug/1 5.0 
2-Butanone ND ug/1 5.0 
4 -Methyl 2 -pentanone ND ug/1 5.0 
2-Hexanone ND ug/1 5.0 
Bromochl orome thane ND ug/1 2.5 
Tetrahydrofuran ND ug/1 10. 
2, 2-Dichloropropane ND ug/1 2.5 
1 , 2 -Dibromoethane ND ug/1 2.0 

1 , 3 -Dichloropropane ND ug/1 2.5 
1,1,1, 2-Tetrachloroethane ND ug/1 0.50 
Bromobenzene ND ug/1 2.5 
n  Buty Ibenzene ND ug/1 0.50 
sec-Butylbenzene ND ug/1 0.50 
tert -Butylbenzene ND ug/1 2.5 
o-Chlorotoluene ND ug/1 2.5 
p-Chlorotoluene ND ug/1 2.5 
1,2- Dibromo  3 chl oropropane ND ug/1 2.5 
Hexachlorobutadiene ND ug/1 1.0 
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ALPHA ANALYTICAL LABORATORIES 
QUALITY ASSURANCE BATCH BLANK ANALYSIS 

Laboratory Job Number: L0503335 
Continued 

PARAMETER RESULT UNITS RDL REF METHOD DATE ID 
PREP ANAL 

06-07Blank Analysis for sample(s)  (WG198134-3) 
Volatile Organics by MCP 8260B continued 60 B260B 0405 15:59 TT 

Isopropylbenzene ND ug/1 0 .5  0 

p-Isopropyltoluene ND ug/1 0 . 5 0 

Naphthalene ND ug/1 2 . 5 

n-Propylbenzene ND ug/1 0 . 5 0 

1,2,3-Trichlorobenzene ND ug/1 2 
1,2,4-Trichlorobenzene ND ug/1 2 
1,3,5-Trimethylbenzene ND ug/1 2 
1,2,4-Trimethylbenzene ND ug/1 2 
Ethyl ether ND ug/1 2. 
Isopropyl Ether ND ug/1 2.0 
Ethyl-Tert-Butyl-Ether ND ug/1 2.0 
Tertiary-Amyl Methyl Ether ND ug/1 2.0 
1,4-Dioxane ND ug/1 250 

Surrogate(s) Recovery QC Criteria 
1,2-Dichloroethane-d4 121. % 70-130 
Toluene-d8 99.0 % 70-130 
4-Bromofluorobenzene 103. % 70-130 
Dibromofluoromethane 111. % 70-130 
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ALPHA ANALYTICAL LABORATORIES

ADDENDUM I


REFERENCES


€0. Quality Assurance and Quality Control Requirements and Performance Standards

for SW-846 Methods. MADEP BWSC. WSC-CAM-IIA (Revision 4), WSC-CAM-V C

(Revision 2), WSC-CAM-IIIA (Revision 5). May 2004.


GLOSSARY OF TERMS AND SYMBOLS 
REF Reference number in which test method may be found. 
METHOD Method number by which analysis was performed. 
ID Initials of the analyst. 
ND Not detected in comparison to the reported detection limit. 
NI Not Ignitable. 
ug/cart Micrograms per Cartridge.


LIMITATION OF LIABILITIES


Alpha Analytical, Inc. performs services with reasonable care and diligence

normal to the analytical testing laboratory industry. In the event of an error, the

sole and exclusive responsibility of Alpha Analytical, Inc., shall be to re-perform

the work at it's own expense. In no event shall Alpha Analytical, Inc. be held

liable for any incidental consequential or special damages, including but not

limited to, damages in any way connected with the use of, interpretation of,

information or analysis provided by Alpha Analytical, Inc.


We strongly urge our clients to comply with EPA protocol regarding sample

volume, preservation, cooling, containers, sampling procedures, holding times

and splitting of samples in the field.


04070517:28 Page 26 of 27




ALPHA ANALYTICAL LABORATORIES 
LOGIN SPECIFIC INFORMATION 

Laboratory Job Number: L0503335 

Were project specific reporting limits specified? YES 

Cooler Information 

Cooler Custody Seal 

A Absent 

Container Information 

Container ID Container Type Cooler pH Tamp Prai Seal Analysis 

L0503335-01A Vial HC1 preserved A N/A 2 .6 C Y Absent HCP-8260-04 

L0503335-01B vial HC1 preserved A N/A 2 .6 C Y Absent HCP-8260-04 

L0503335-01C vial HC1 preserved A N/A 2 .6 C Y Absent MCP-8260-04 

L0503335-02A Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-6260-04 

L0503335-02B Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-6260-04 

L0503335-02C Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-B260-04 

L0503335-03A Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-B260-04 

L0503335-03B Vial HC1 preserved A N/A 2 .6 C Y Absent HCP-8260-Q4 

L0503335-03C Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-8260-04 

L0503335-04A Vial HC1 preserved A N/A 2 .6 C Y Absent M C P - 8 2 6 0 - 0 4 

L0503335-04B Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-B260-04 

L0503335-04C Vial HC1 preserved A N/A 2 .6 C Y Absent HCP-8260-04 

L0503335-05A Vial HC1 preserved A N/A 2 .6 C Y Absent HCP-8260-04 

L0503335-05B Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-8260-04 

L0503335-05C Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-8260-04 

L0503335-06A Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-8260-04 

L0503335-06B vial HC1 preserved A N/A 2 .6 C Y Absent MCP-8260-04 

L0503335-06C Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-8260-04 

LOS03335-07A Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-8260-04 

L0503335-07B Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-8260-04 

L0503335-07C Vial HC1 preserved A N/A 2 .6 C Y Absent MCP-8260-04 

Container Comments 

Container ID Conn.ants 
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