
SCANNED -\
i



Customer-Focused Solutions

PHASE IV AS-BUILT CONSTRUCTION AND
COMPLETION REPORT

TANK K AREA

Former GE Facility
RTN 3-0518
Wilmington, Massachusetts

Submitted to:

Massachusetts Department of
Environmental Protection - NERO
205 A Lowell Street
Wilmington, Massachusetts 01887

Prepared by:

TRC Environmental Corporation
Boott Mills South, Foot of John Street
Lowell, Massachusetts 01852
(978) 970-5600

TRC Project No. E9202-3602

March 2001

L5 fflA/lflfY

3' -3SCANNED
z<C

r



TRC Reference No. E9202-3602-02 180

March 20, 2001

Ms Jennifer Eck
Project Manager
Bureau of Waste Site Cleanup
Massachusetts Department of Environmental Protection
205A Lowell Street
Wilmington, MA 01887

Subject: Phase IV As-Built Construction and Final Inspection Report
Tank K Area

Reference: Former GE Facility (RTN# 3-0518)
50 Fordham Road, Wilmington, MA

Dear Ms Eck:

Enclosed please find the Phase IV As-Built Construction and Final Inspection Report for the
Tank K Area for the above referenced site.

In order to facilitate your review of the data, we are available to meet with you to discuss this
report of findings, and any concerns or comments you may have. In the meantime, should you
have any questions or comments, please feel free to contact Paola at (978) 656-3582.

Sincerely;

Bruce.Hoskins, P.E.
Licensed ite Professional

Paola E. Macchiarol Ph.D.
Project Manager

Enclosure

cc: Frank Dardeno, Jr., Wilmington Realty Trust
Jennifer Stevens, Lockheed Martin
Bruce Hoskins, URS
Reading Town Library Repository
Gina Snyder, Key PIP Petitioner (w/o enclosure)
Frank Bomba, Wilmington Realty Trust (w/o enclosure)

TRC Environmental Corporation
Boott Mills South, Foot of John Street e Lowell, Massachusetts 01852

Telephone 978-970-5600 * Fox 978-453-1995
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March 20, 2001

Page 2 of 2

Michael Caira, Town Manager, Town of Wilmington (w/o enclosure)
Gregory Erickson, Board of Health, Town of Wilmington (w/o enclosure)
Thomas Younger, Town Administrator, Town of North Reading (w/o enclosure)
John Keeley, Conservation Commission, Town of Wilmington (w/o enclosure)
Martin Fair, Board of Health, Town of North Reading (w/o enclosure)
Peter Hechenbleikner, Town Manager, Town of Reading (w/o enclosure)
Mary Trudeau, Conservation Commission, Town of North Reading (w/o enclosure)
Jane Fiore, Board of Health, Town of Reading (w/o enclosure)
Ted McIntire, Dept. of Public Works, Town of Reading (w/o enclosure)
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Massachusetts Department of Environmental Protection BWSC-108
Bureau of Waste Site Cleanup
COMPREHENSIVE RESPONSE ACTION TRANSMITTAL Release Tracking Num

D E: p FORM & PHASE I COMPLETION STATEMENT
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H) |00518

A. SITE LOCATION:
Site Name: (optional) Former General Electric Facility (Tank K Area)
Street: 50 Fordham Road Location Aid:

Cityrrown: Wilmington ZIP Code: 01887
Related Release Tracking Numbers that this Form Addresses:

Tier Classification: (check one of the following) X Tier IA Tier IB Tier IC Tier Il Not Tier Classified
If a Tier I Permit has been issued, state the Permit Number: 83052

B. THIS FORM IS BEING USED TO: (check all that apply)I D Submit a Phase I Completion Statement, pursuant to 310 CMR 40.0484 (complete Sections A, B, C, G, H, I and J).

F-1 Submit a Phase If Scope of Work, pursuant to 310 CMR 40.0834 (complete Sections A, B, C, G, H, I and J)., Submit a final Phase || Comprehensive Site Report and Completion Statement, pursuant to 310 CMR 40.0836
(complete Sections A, B, C, D, G, H, I and J).

Submit a Phase Ill Remedial Action Plan and Completion Statement, pursuant to 310 CMR 40.0862 (complete Section A, B, C, G, H, I and J).IISubmit a Phase IV Remedy Implementation Plan, pursuant to 310 CMR 40.0874 (complete Sections A, B, C, G, H, I and J).I Submit a As-Built Construction Report, pursuant to 310 CMR 40.0875 (complete Sections A, B, C, G, H, I and J).

Submit a Phase IV Final Inspection Report and Completion Statement, pursuant to 310 CMR 40.0878 and 40.0879 (complete Sections A, B,
C, E, G, H, I and J).

Submit a periodic Phase V Inspection & Monitoring Report, pursuant to 310 CMR 40.0892 (complete Sections A, B, C, G, H, I and J).

D Submit a final Phase V Final Inspection & Monitoring Report and Completion Statement, pursuant to 310 CMR 40.0893 (complete SectionsI A, B, C, F, G, H, I and J).
You must attach all supporting documentation required for each use of form indicated, including copies of

any Legal Notices and Notices to Public Officials required by 310 CMR 40.1400.
C. RESPONSE ACTIONS:

Check here if any response action(s) that serves as the basis for the Phase submittal(s) involves the u n F
(DEP is interested in using this information to create an Innovative Technologies Clearinghouse.)
Describe Technologies:

D. PHASE II COMPLETION STATEMENT: A
Specify the outcome of the Phase I1 Comprehensive Sites Assessment:

F Additional Comprehensive Response Actions are necessary at this Site, based on the results of the Phase 11 CompreD e Site Assessment.

The requirements of a Class A Response Action Outcome have been met and a completed
be submitted to DEP.

l The requirements of a Class B Response Action Outcome have been met and a completed Response Action Outcome Statement (BWSC-1 04) will
be submitted to DEP.

Rescoring of this Site using the Numerical Ranking System is necessary, based on the results of the final Phase 11 Report.
E. PHASE IV COMPLETION STATEMENT:I Specify the outcome of the Phase IV activities:

X Phase V operation, maintenance or monitoring of the Comprehensive Response Action is necessary to achieve a Response Action Outcome. (This
site will be subject to a Phase V Operation, Maintenance and Monitoring Annual Compliance Fee.)

] The requirements of a Class A Response Action Outcome have been met. No additional operation, maintenance or monitoring is necessary to ensure
the integrity of the Response Action Outcome. A completed Response Action Outcome Statement (BWSC-104) will be submitted to DEP,

The requirements of a Class B Response Action Outcome have been met. No additional operation, maintenance or monitoring is necessary to ensure
the integrity of the Response Action Outcome. A completed Response Action Outcome Statement (BWSC-104) will be submitted to DEP.
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I Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup
COMPREHENSIVE RESPONSE ACTION TRANSMITTAL
FORM & PHASE I COMPLETION STATEMENT
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H)

PHASE IV COMPLETION STATEMENT: (continued)

The requirements of a Class C Response Action Outcome have been met. Further operation, maintenance or monitoring of the remedial action is
necessary to ensure that conditions are maintained and that further progress is made toward a Permanent Solution. A completed Response Action
Outcome Statement (BWSC-1 04) will be submitted to DEP.

Indicate whether the operation and maintenance will be Active or Passive. (Active Operation and Maintenance is defined at 310 CMR 40.0006.):

0 Active Operation and Maintenance 0 Passive Operation and Maintenance

(Active Operation and Maintenance makes the Site subject to a Post-RAO Class C Active Operation and Maintenance Annual Compliance Fee.)

F. PHASE V COMPLETION STATEMENT
Specify the outcome of Phase V activities:

The requirements of a Class A Response Action outcome have been met and a completed Response Action Outcome Statement (BWSC-1 04) will
be submitted to DEP.

0 The requirements of a Class B Response Action Outcome have been met, No additional operation, maintenance or monitoring is necessary to
ensure the integrity of the Response Action Outcome. A completed Response Action Outcome Statement (BWSC-1 04) will be submitted to DEP.

The requirements of a Class C Response Action Outcome have been met. Further operation, maintenance or monitoring of the remedial action is
necessary to ensure that conditions are maintained and that further progress is made toward a Permanent Solution. A completed Response Action
Outcome Statement (BWSC-104) will be submitted to DEP.

Indicate whether the operation and maintenance will be Active or Passive. (Active Operation and Maintenance is defined at 310 CMR 40.0006.):

0 Active Operation and Maintenance 0 Passive Operation and Maintenance
(Active Operation and Maintenance makes the Site subject to a Post-RAO Class C Active Operation and Maintenance Annual Compliance Fee.)

G. LSP OPINION:
I attest under the pains and penalties of perjury that I have personally examined and am familiar with the information contained in this transmittal form,
including any and all documents accompanying this submittal. In my professional opinion and judgement based upon application of (i) the standard of
care in 309 CMR 4.02(1), (ii) the applicable provisions of 309 CMR 4.02(2) and (3), and (iii) the provisions of 309 CMR 4.03(5), to the best of my
knowledge, information and belief,

> if Section B indicates that a Phase I, Phase |1, Phase IlIl, Phase IV or Phase V Completion Statement is being submitted, the response actions(s)
that is (are) the subject of this submittal (i) has (have) been developed and implemented in accordance with the applicable provisions of M.G.L. c. 21 E
and 310 CMR 40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes off such response action (s) as set forth in the applicable
provisions of M.G.L. c. 21 E and 310 CMR 40.0000, and (iii) complies(y) with the identified provisions of all orders, permits, and approvals identified in
this submittal;

> if Section B indicates that a Phase il Scope of Work or a Phase IV Remedy Implementation Plan is being submitted, the response action(s) that
is (are) the subject of this submittal (i) has (have) been developed in accordance with the applicable provisions of M.G.L. c. 21E and 310 CMR
40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the applicable provisions of
M.G.L. c. 21 E and 310 CMR 40.0000, and (iii) complies(y) with the identified provisions of all orders, permits, and approvals identified in this submittal;

> if Section B indicates that as As-Built Construction Report or a Phase V Inspection and Monitoring Report is being submitted, the response
action(s) that is (are) the subject of this submittal (i) is (are) being implemented in accordance with the applicable provisions of M.G.L. c. 21 E and 310
CMR 40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the applicable provisions
of M.G. L. c. 21 E and 310 CMR 40.0000, and (iii) complies(y) with the identified provisions of all orders, permits, and approvals identified in this
submittal,

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.

H Check here if the Response Action(s) on which this opinion is based, if any, are (were) subject to any order(s), permit(s) and/or approval(s) issue
by DEP or EPA. If the box is checked, you MUST attach a statement identifying the applicable provisions thereof.

LSP Name: Bruce A. Hoskins LSP#: 7109 Stamp: OF

Telephone: (603) 893-0616 Ext.: _ _ _

FAX: (optional) (603) 893-6240

Signature:

Date: / /
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Massachusetts Department of Environmental Protection BWSC-108
Bureau of Waste Site Cleanup
COMPREHENSIVE RESPONSE ACTION TRANSMITTAL Release Tracking Numb

ia FORM & PHASE I COMPLETION STATEMENT
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H) 3 . 00518

H. PERSON UNDERTAKING RESPONSE ACTION(S):
Name of Organization: TRC Environmental Corporation
Name of Contact: Joseph Yeasted Title: Vice President

Street: Boott Mills South, Foot of John Street
Cityrrown: Lowell State: MA ZIP Code: 01852
Telephone: (978) 970-5600 Ext.: FAX: (optional)

E Check here if there has been a change in the person undertaking the Response Action.

I. RELATIONSHIP TO SITE OF PERSON UNDERTAKING RESPONSE ACTION(S): (check one)

X RP or PRP Specify: C Owner ) Operator ) Generator ) Transporter Other RP or PRP: Other legally responsible party

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

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

F Any Other Person Undertaking Response Action Specify Relationship:

CERTIFICATION OF PERSON UNDERTAKING RESPONSE ACTION(S):
I Joseph Yeasted , 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 transmittal 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) that 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 behalt this submittal is made am/is aware that there are significant penalties, including,
but not limited to, possiIe tines and imprisonment, for willfully submitting false, inaccurate, or incomplete information.

By: Title: Vice President

For: Joseph Yeaste - TRC Environmental Corp. Date: March 19, 2001
(pinnt name of person orentlity -reoed in 5ection Hi)

Enter address of the person providing certification, it ditterent trom address recorded in Section H:

Street:

City/Town: State: ZIP Code:

Telephone: Ext.: Fax: (optional)

YOU MUST 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.

Suprseu MU rms C10 1in pan) and 013
Do Not Alter This Form
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1.0 INTRODUCTION

1.1 Purpose of Report

The following presents the As-Built Construction and Final Inspection Report for the Phase IV
remediation activities of the Tank K Area at the former General Electric (GE) Facility site (Site)
located at 50 Fordham Road in Wilmington, Massachusetts. This report conforms to the
regulatory requirements under 310 CMR 40.0875 and 40.0878 of the Massachusetts Contingency
Plan (MCP). The site is listed as a Tier IA site with Release Tracking Number 3-0518.
Regulatory oversight is provided by the Massachusetts Department of Environmental Protection
(MA DEP).

This report summarizes all activities and sampling results of work completed in accordance with
the Phase IV Remedy Implementation Plan Tank K Area dated July 2000 (RIP), and
modifications and requirements set forth by the MA DEP in the Conditional Approval letter
dated October 31, 2000 and a supplemental letter dated December 18, 2000.

The Tank K Area, presented on Figure 1-1, is currently paved and utilized for parking by
employees of GSI Lumonics (GSI), the current tenant within the Tank K area of the Site.
Utilities including electrical, drainage and sanitary sewers are located within the targeted
remediation area.

1.2 Overview of Remedy Implementation Plan

As described in the Phase IV RIP (July 2000), the remedial action for the Tank K area included
the installation of a biosparging and soil-vapor extraction (SVE) system designed to
remove/degrade gasoline-related compounds from the groundwater located around and
hydraulically downgradient from the former Tank K location (i.e. the source area). The
following tasks were required in order to install the remediation system at the Tank K area:

* Install additional groundwater monitoring wells in the parking lot around and hydraulically
downgradient of the Tank K area.

* Collect and analyze groundwater samples to determine baseline volatile organic compound
(VOC) concentrations.

* Install biosparging points in accordance with MA DEP-approved field screening criteria.

o Install air lines to the biosparge points, and slotted SVE collector pipe within excavated
trenches.

* Construct a shed to house remediation equipment including biosparge and SVE blowers,
equipment controls and granulated activated carbon (GAC) vapor treatment units.

* Conduct shake down procedures and start up of remediation system.
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1.2.1 Targeted Remediation Area

The site property is an approximately 13-acre parcel of land located east of Fordham Road and
north of Concord Street within an industrial park in Wilmington and North Reading,
Massachusetts. The Wilmington Realty Trust currently owns the site and leases the buildings
located on the property. The current tenants at the site are AMETEK (Building 1) and GSI
(Building 2). The Tank K Area, as shown on Figure 1-1, is located on the north end of the site,
east of Building 2. The conditions in the Tank K Area can be summarized as follows:

* The subsurface is characterized by 4 to 6 feet of fill underlain by silty fine to coarse sand.
The top of bedrock is 30 to 50 feet below ground surface (bgs).

* The depth to groundwater is 3 to 5 feet bgs, near the interface of the fill and natural
overburden material. Per previous investigations, the estimated hydraulic conductivity in
the overburden aquifer is 17 feet per day, and the hydraulic gradient is approximately 0.07
feet per feet to the east.

* Volatile petroleum hydrocarbons (VPH) have been detected in Tank K Area groundwater
and soils, with an apparent historic source from a former leaking underground gasoline
storage tank (Tank K).

* Based on the most recent (1996) round of soil sampling in the area, no petroleum
hydrocarbons or other VOCs currently exist in unsaturated soils at concentrations exceeding
the applicable MCP Method 1 S-3/GW-I standards (i.e., standards that are protective of
potential drinking water aquifers, and where soils are isolated in the subsurface to a depth
greater than 15 feet or are paved or otherwise covered with a barrier). Therefore, because
the area is paved, remediation of the unsaturated soils in the Tank K Area is not required.

* Benzene, toluene, ethylbenzene, xylenes (BTEX) constituents and methyl-tert-butyl ether
(MTBE) are the primary compounds of concern in groundwater in the Tank K Area, as their
concentrations in monitoring wells in the area exceed GW-I standards (i.e. drinking water
standards).

The area of concern, as illustrated on Figure 1-2, is the target area for enhancing biodegradation
through the implementation of the biosparging/SVE system. This area was defined based
primarily on observations and measurements made during TRC's recent pilot test, with
consideration given to both the direction of groundwater flow and groundwater analytical results.
The groundwater analytical results for the wells in the target area as presented in the RIP are also
shown on Figure 1-2.

The area of concern is centered around monitoring well WE-4S. This area was defined by an
observed deficiency in dissolved oxygen and elevated VOC levels in groundwater monitoring
wells. The current location of the area of concern is consistent with the anticipated eastward
migration of contamination along the observed direction of groundwater flow in this area.
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12.2 Remedial Action Goals and Performance Requirements

Response actions in the Tank K Area are limited to groundwater, with the MCP Method 1 GW-1
standards serving as the corresponding remedial action goals. The emphasis is on remediation of
the area with elevated concentrations of BTEX and MTBE in the vicinity of the historic release
from Tank K. As such, this action is considered to be a remedial action for the Tank K area of
concern and does not address all areas of MCL exceedances in groundwater across the site. The
latter will be addressed at a later date as part of the sitewide groundwater remedial action
program and related risk evaluation.
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2.0 REMEDY IMPLEMENTATION

2.1 Summary of Performed Actions

The implementation of the remedy was conducted by TRC between November 14, 2000 and
February 21, 2001. TRC geologists installed the additional monitoring wells and collected
groundwater samples for field screening and laboratory analyses. Following MA DEP approval
of the field screening criteria to locate the biosparge points, TRC then proceeded to install the
points across the targeted remediation area. Construction and installation of remediation
equipment and lines was performed by Innovative Engineering Solutions, Inc. (IES) of
Needham, Massachusetts under the direct supervision of TRC.

A project timeline summarizing the major construction activities completed to implement the
remedy is presented below.

Project Timeline

Activity Date

Mobilize to site Nov. 14, 2000

Install additional monitoring wells Nov. 14, 2000

Collect baseline groundwater samples Nov. 28 & 29, 2000

Install biosparge points .Dec. 18 - 21, 2000

Construct remediation equipment shed Dec. 21, 2000

Excavate trenches and install SVE/biosparge lines Jan. 2 -- 11, 2001

Install remediation equipment Jan. 4, 2001

Install electric service, wire equipment and install controls and Jan. 29 - Feb. 5, 2001
remote monitoring system

Initial system Startup/shakedown Feb. 7, 2001

Equipment failure and system repair Feb. 7 - 20, 2001

Final system start-up Feb. 21, 2001

2.2 Installation of Additional Monitoring Well Points

In accordance with the MA DEP Conditional Approval Letter dated October 31, 2000, on
November 14, 2000 TRC and ADH Environmental Sampling Services installed three additional
groundwater monitoring wells hydraulically downgradient of the target remediation zone. These
wells, designated TRC-104, TRC-105S and TRC-105D, are located on the Site Plan presented in
Figure 2-1.

The three 1.25-inch diameter PVC monitoring wells were installed using direct push methods in
accordance with the MA DEP guidance procedures for micro-wells. The two shallow wells
(TRC-104 and TRC-105S) are installed to 10 feet below grade with 9 feet of slotted PVC well
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screen and an adequate length of riser so that the screen extends across the water table. The well
screen of monitoring well TRC-105D was installed from 15 to 20 feet below grade to monitor
slightly deeper groundwater conditions in the lower pbrtion of the overburden aquifer.#TRC was unable to locate well WE-2S (see section 2.3), and believes that this well was
destroyed sometime in the past. To close this potential gap in the monitoring well network, TRC
directed New Hampshire Boring, Inc. to install a replacement well (TRC- 106) in the same
general location on December 21, 2000 using a direct push drilling method. The monitoring well
was constructed so that the screen extended across the water table by installing 10 feet of 1.25-
inch diameter well screen and two feet of riser. During drilling, the TRC geologist observed
PVC well materials in the drill cuttings and concluded that the material most likely belonged to
the destroyed monitoring well WE-2S.

Boring logs and monitoring well construction logs are provided in Appendix A.

In general, the subsurface materials encountered in the monitoring well borings consisted of 5 to
6 feet of non-native fill overlying a native fine to medium sand deposit. At monitoring well
TRC-104, a one-foot thick layer of organic silt and peat was found between the fill and the native
sand deposit. In addition, a very fine sand and silt deposit was encountered at TRC-105D below
the native sand deposit at a depth of 14 to 20 feet below grade.

2.3 Baseline Groundwater Conditions

On November 29 and 30, 2000, TRC collected groundwater samples and one duplicate sample
for VPH analysis (including MTBE, benzene, toluene, ethylbenzene and xylene compounds)
from groundwater monitoring wells WE-4S, WE-4D, WE-7, WE-8, WE-9, PZ-8S, TRC-104,
TRC-105S, and TRC-105D.

3 As previously mentioned, monitoring well WE-2S could not be located when baseline in-field
groundwater data was collected on November 28 and 29, 2000. However, TRC did proceed to
collect a groundwater sample from replacement well TRC-106 on February 12, 2001 for baseline
analysis.

To assure representative formation water was being sampled, the monitoring wells were purged
until the pH, specific conductance, oxidation reduction potential, and temperature of the
groundwater stabilized to within ten percent variation. A calibrated YSI 600XL Multi-Parameter
Water Quality Meter was used to monitor these in-field groundwater parameters. Observations
made in the field, including notes on color, odor, turbidity, and measurements obtained during
well evacuation were recorded in the project field book and groundwater sampling data record
sheets.

Groundwater samples were collected from all wells using a peristaltic pump. The pump was
adjusted so that a steady flow of groundwater was purged from each well in order to minimize
the possibility of volatilization of VOCs. Samples were transferred directly from tubing into
laboratory supplied sample containers and preserved in accordance with the method protocol.
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Each sample container was filled carefully to minimize dissolved air in the sample and to
completely fill the container leaving no headspace or air bubbles.

Samples were labeled with the appropriate sample number, site name, date of collection, time of
collection, preservative used, and requested analysis. Samples were packaged on ice in a
shipping cooler, accompanied by a completed chain-of-custody form, and delivered to the
laboratory for analysis.

Both in-field groundwater monitoring data and laboratory analytical results are presented in
Table 2-1. As shown in Table 2-1, the results reveal that, with the exception of the samples
collected from wells PZ-8S and TRC-105S, concentrations of two or more VOCs were above the
GW-1 criteria in samples collected from the shallow monitoring wells. Concentrations of all
VOCs were below the GW-I criteria in the samples collected from PZ-8S and TRC-105S. These
wells are located hydraulically downgradient from the former tank area, and therefore, define the
downgradient extent of the contaminant plume. Concentrations of VOCs were also below the
GW-I criteria in the samples collected from the deep monitoring wells WE-4D and TRC-105D.
The highest concentration of total BTEX (9,430 ug/l) was detected in the sample collected from
TRC-106 located immediately downgradient of the former tank grave. Figure 2-1 presents total
BTEX and MTBE baseline groundwater concentrations. For reference purposes, historical data
for crossgradient well GZA-5 and former wells WE-I and WE-3 are also included.

Based on in-field groundwater monitoring data,. the groundwater hydraulically downgradient of
the Tank K is slightly acidic (5< pH<7) and exhibits low, generally negative values of
oxidation/reduction potential (Eh). The negative values of Eh are consistent with the low levels
of dissolved oxygen (0.0 to 2.0 mg/1) measured in the groundwater samples.

2.4 Data Validation

TRC performed a limited validation of the VPH analytical data associated with this sampling
event. Samples included in this review are listed below.

WE-4S TRC-104
WE-4D TRC-105S
WE-7 TRC-105D
WE-8 WE-4S-2 (field duplicate of WE-4S)
WE-9 TRC-106
PZ-8S

The sample results were assessed using the "USEPA Contract Laboratory Program (CLP)
National Functional Guidelines for Organic Data Review" (10/99). Modification of the
Functional Guidelines was done to accommodate the non-CLP methodology used by the
laboratory. Qualification of sample data was not performed.

The limited validation was based upon the following parameters: holding times, cooler
temperatures, blanks (laboratory method blanks and trip blanks), surrogate spike recoveries,
laboratory control sample (LCS) results, field duplicate results and an evaluation of sample
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quantitation limits. These parameters provide an adequate assessment of overall precision and
accuracy of the data set.

In general, the data appear to be valid as reported and may be used for decision-making
purposes. With the exception of minor surrogate nonconformances, all accuracy and precision
requirements were met.

Accuracy

All samples were received with cooler temperatures within the method-specified range. All
samples were analyzed within the method-specified holding time. Target analytes were not
detected in any laboratory method blanks. Two trip blanks were evaluated with this data set;
target analytes were not detected in these trip blanks.

With the exception of the undiluted analyses of samples WE-4S, WE-4S-2 and TRC-106, all
samples exhibited acceptable surrogate recoveries. The undiluted analyses of these samples
yielded slightly high recovery of the surrogate from the photoionization detector (PID) portion of
the analysis. Since the PID portion of the analysis is used to report the aromatic fraction only,
results for aromatic compounds reported from these undiluted analyses were affected. The
associated analytes were toluene in samples WE-4S and WE-4S-2 and MTBE and naphthalene in
sample TRC-106; the results for these analytes may be biased slightly high. The MTBE and
toluene results were below the GW-1 standards and therefore were not adversely affected by the
potential high bias. The naphthalene result was approximately 5x higher than the GW-I
standard; it is unlikely that the high bias increased the naphthalene result to the extent that it
would exceed the GW.- standard. That is, the result for naphthalene most likely would have still
exceeded the GW-1 standard if the surrogate was within the acceptance limits.

Two VPH LCSs were evaluated with this data set. Both LCSs yielded acceptable recoveries of
all spiked analytes.

Precision

Samples WE-4S and WE-4S-2 were submitted as a field duplicate pair with this sample set. The
relative percent differences (RPDs) of all detected analytes were within the acceptance limits
(<30), indicating acceptable precision.

Quantitation Limits

Several samples (TRC-106, WE-4S, WE-7, WE-8, WE-9, WE-4S-2) were analyzed on dilution
due to target analytes which exceeded the calibration range in the initial undiluted analysis. In
the case of samples WE-4S, WE-8, WE-4S-2 and TRC-106, the results of both the diluted and
undiluted analyses were combined in order to report the lowest possible quantitation limits and
all results within the calibration range. In the case of samples WE-7 and WE-9, only results
from the diluted analyses were reported since all analytes were detected within the calibration
range in these analyses.
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Copies of all groundwater analytical reports are provided in Appendix B.

2.5 Field Screening Correlation

As outlined in the RIP, the actual location (and number) of all biosparge points would be
determined using an in-field headspace screening method. However, per the October 31, 2000
MA DEP Conditional Approval letter, TRC needed to demonstrate to MA DEP the accuracy of
the field screening method prior to installing the biosparge points.

Per the MA DEP Conditional Approval letter, TRC collected duplicate baseline groundwater
samples and screened the samples using the headspace field screening procedure. TRC then
compared the field screening results to the baseline laboratory analytical results.

Results of the correlation are presented in the Field Screening Correlation letter to the MA DEP
dated December 12, 2000 (Appendix C). In summary, a good correlation was found between the
total VOC concentration determined by laboratory analysis and the calculated total VOC
concentration using the field screening method.

Following the submission of the December 12, 2000 letter, TRC identified a lab error that
required re-calculation of some of the analyte concentrations. This resulted in an increase in
some of the concentrations already reported in the letter. However, these changes did not affect
the overall assumptions and conclusions of the field screening methodology. In fact, it further
refined the correlation of the field screening results to the laboratory results. The final
(corrected) baseline data is reported in Table 2-1, with the corresponding laboratory reports
presented in Appendix B.

2.6 Biosparge Point and SVE Piping Installation

As described in the RIP, the generalized array of biosparge points represented in the RIP would
be modified to reflect the in-field screening results. Any change in the number or location of the
biosparge points would not be considered a deviation or significant modification from the RIP.
The MA DEP Conditional Approval Letter required that biosparge points be installed at each
boring location where field screening of the groundwater revealed a total VOC concentration of
>10 ppm on the PID. Further, and be installed to a depth of 15 feet bgs rather than a depth of 10
feet bgs (per the RIP). In addition, MADEP requested that the western-most row of sparge
points be moved further west (and closer to the GSI building) to include the former tank grave
area within the treatment zone of the biosparging/SVE system.

Because of the proximity to the building and concerns regarding vapor intrusion into the GSI
building, MA DEP later approved limiting the depth of western-most biosparge to 10 feet bgs.
All other points were installed to 15 feet bgs.

The biosparge points were installed by New Hampshire Boring, Inc. using a direct push drilling
method between December 18 and 21, 2000. A TRC geologist supervised the drilling activities
and performed the headspace field screening procedure to determine the placement of biosparge
points. As shown in Figure 2-2, a total of 22 borings were drilled in the area of concern to
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collect discrete groundwater samples for headspace screening. Groundwater samples for the
headspace screening were collected using a peristaltic pump from a 10 foot section of well
screen that was temporarily placed within the drilling rods. Results of the headspace screening
procedure are presented in Table 2-2.

As shown on Figure 2-3, a total of 15 biosparge points were installed. Twelve of the biosparge
locations revealed total VOC concentrations exceeding the 10 ppm criteria. Three biosparge
points revealed the presence of a sheen on the water table. TRC did not perform field screening
of these samples because of the obvious presence of contamination. The final three biosparge
points (A-4, B-I and C-1) were installed first, without referring to the field screening results, to
prevent prolonged interference with traffic and GSI truck deliveries. Post installation field
screening results revealed that none of these biosparge points exceeded the 10 ppm criteria.
Even though biosparge/SVE treatment at these points is unnecessary, TRC included biosparge
points B-1 and C-1 in the system layout given that they are located within the requisite piping
trenches.

Sparge point construction details are presented on Figures 2-4 and 2-5.

The compressed air tubing to the sparge points, and the PVC SVE lines were installed as
described in the RIP between January 2 and 11, 2001. The actual layout of the sparge and SVE
system as constructed is presented on the As-Built drawings presented in Appendix D.
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3.0 DEVIATIONS OR SIGNIFICANT MODIFICATIONS FROM
REMEDY IMPLEMENTATION PLAN

Deviations and modifications from the RIP were limited to 1) the total depth of the sparge points
located alongside the GSI Lumonics building, and 2) the location of the treatment shed.

As previously described in Section 2.5, MADEP requested that the western-most row of sparge
I points be moved further west to include the former tank grave area within the treatment zone of

the biosparging/SVE system. This adjustment therefore required that the sparge points be
installed closer to the GSI Lumonics building. Given the potential for VOC vapors to enter the
building, TRC limited the depth of the sparge points located adjacent to the GSI building to 10
feet below ground surface. The remaining sparge points were installed to 15 feet. This
modification was approved by MADEP prior to installation procedures.

U In addition, the location of the treatment shed was moved further west from the originally
proposed location to avoid interference with two utility poles located at the corner of the access
road and the parking lot.
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4.0 SYSTEM STARTUP OPERATIONS

IES conducted the system start up and shakedown procedures on February 7. However, a
mechanical malfunction (described below) delayed the final system start up until a replacement
part could be installed. The system was fully operational by February 21, 2001. Details of the
start up and system performance monitoring are presented in the IES report presented in
Appendix D, and summarized below.

4.1 Startup/Shakedown

The biosparge and SVE system was activated on February 7, 2001 to perform system checks and
shakedown procedures. The system components were found to be operational, and the system
was deactivated pending the initiation of full-scale startup with performance monitoring.

Full-scale system start up was then initiated on February 9, 2001. However, a crack in sparge
blower caused the system to shut down sometime over the weekend of February 10 and 11, 2001.
The system was de-energized on February 12, 2001. Following the installation of a replacement
biosparge blower, the final start up program was initiated on February 21, 2001.

4.2 System Monitoring

On February 21, 2001, the system was restarted with each biosparge points running at 0.8 cubic
feet per minute (CFM). The air injection rates were slightly increased to 0.9 CFM per sparge
point on February 23, 2001. The air injection rates were further increased to 1.2 CFM, 1.3 CFM,
and 1.5 CFM during subsequent site visits on February 27, March 2, and March 7. Since this
time, system operation monitoring has been checked daily over the phone via a remote
monitoring device.

In-field groundwater parameters were measured on February 27, 2001. Organic vapors were not
detected in the extracted soil gas. The absence of vapors may have been due to the frozen
conditions of the vadose zone during the winter period. The in-field monitoring data as
presented in Table 4-1 indicates that of the 10 groundwater wells monitored, the dissolved
oxygen has increased in seven wells and the oxidation/reduction potential (measured as Eh) has
increased in nine wells. A measurable change in air pressure was detected in two wells WE-2S
and TRC-106 indicating that an air flow pathway exists between the sparge injection system and
the well screens. Air-tight caps will be maintained on these wells to prevent short circuiting of
the injected air.

4.3 Modifications or Adjustments

During initial system operation on February 9, 2001, it was noted that three biosparge points had
no detectable air flow. After the biosparge blower was replaced, additional three points
exhibited no air flow during the February 21, 2001 monitoring event. It was determined that the
biosparge point screens had become clogged with silt and sand particles. To clear the screened
intervals, these points were developed on February 27, 2001 by injecting and pumping waterg directly into the biosparge points. Since these activities, five of the six clogged wells resumed
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normal operations. Currently biosparge point C-i exhibits no flow conditions. Given that
biosparge point C-i did not exceed the installation field screening criteria, this point does not
require treatment, and therefore does not need to be an operational biosparge point. Currently,
all air injection rates for the other biosparge points are at the design value of approximately
1.6 cfm.

TRC believes that the screened sections of the sparge point became clogged when silt-laden
groundwater was drawn into the PVC pipe as a result of the sudden release of air pressure due to
starting and stopping the biosparge blower. The development procedure performed on the
affected sparge points should have created a stable filter around the screened sections and should
prevent future clogging problems. However, to ensure that clogging does not reoccur, the air
pressure to the biosparge points will be slowly reduced prior to deactivating the biosparge
blower. This will decrease the chance of drawing silty water into the sparge points as a result of
a sudden loss of pressure.

4.4 Groundwater Elevation Monitoring

Groundwater levels measured during the baseline monitoring and at the end of the first week of
monitoring are presented in Table 2-3. The probe used to measure water levels would not fit into
wells PZ-8S and TRC-105S due to the small well diameter and a slightly bent casing,
respectively. A smaller diameter water level probe will be used in future monitoring events to
obtain data from these wells. Groundwater levels varied one-tenth of a foot or less between the
two monitoring events, and therefore reveal minimal groundwater mounding in the area.
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5.0 FINAL INSPECTION AND PHASE IV COMPLETION

5.1 Final Inspection

A Final Inspection of the Tank K system was performed by the Licensed Site Professional (LSP)
of Record for this site (Mr. Bruce Hoskins of URS Corporation) on February 28, 2001. This
inspection was performed to ensure that the Tank K system was installed in accordance with the
RIP specifications and/or any appropriate modifications and MADEP approvals. All system
elements were inspected. The system was installed as specified in the RIP with the
modifications described previously in Sections 2.0 and 3.0. These modifications were deemed to
be acceptable to the LSP as they did not adversely impact the overall system design standards.

During the inspection, it was observed that one biosparge point (C-1) exhibited no flow
conditions. The LSP was made aware that condition had been discovered earlier and was due to
biosparge points becoming clogged by silt and sand particles. Previously clogged biosparge
points had to be redeveloped (see Appendix D for further discussion of this issue). The clogging
of biosparge points appears to be due to the starting and stopping of the biosparge blower. A
specific shut down procedure will be implemented for future biosparge maintenance to reduce
the chance of clogging.

The LSP found the Tank K system to be in full operational mode and functioning to meet the
projected design standards.

5.2 Phase IV Completion

This report fulfills the MCP requirements for both the As-Built Construction Report and Final
Inspection Report under 310 CMR 40.0875 and 40.0878. As discussed in the previous sections,
the activities completed for the Tank K Area were in accordance with the Tank K RIP and
associated MADEP conditions and approvals. The objective of the RIP was to install a
remediation system capable of achieving the GW-I standards for compounds related to the
former gasoline release in the Tank K Area. The system is intended to achieve the GW-1
standards after a period of sustained operation. The RIP objective has been achieved, as the
intended remedial system has been installed and undergone startup procedures. Continued
operation and maintenance of this system can now take place under Phase V of the MCP (see
Section 6).

Because of the achievement of the RIP goals, MCP Phase IV response actions for the Tank K
Area are considered to be completed with the submission of this report. Additional Tank K Area
response actions will be conducted under Phase V.
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6.0 SCHEDULE FOR PHASE V OPERATION, MAINTENANCE AND
MONITORING

The operation, maintenance and monitoring (OM&M) program will consist of three components:
systems maintenance monitoring, systems performance monitoring and groundwater monitoring.
A more detailed description of each OM&M component is provided below.

6.1 Systems Maintenance Monitoring

The purpose of systems maintenance monitoring is to ensure that the systems are operating in a
balanced and optimal manner. Systems monitoring will include regularly scheduled remote
monitoring of the system to ensure that it is operational, and site visits to inspect treatment
system equipment and perform repairs as needed.

Records will be prepared and maintained to demonstrate continued operation of the systems and
air emission compliance, including:

1. VOC concentrations in air prior to control and after control
2. Overall VOC reduction efficiency of the air pollution control system in percent by weight
3. Maintenance records of the system
4. Monthly operating hours of the system
5. Repair records.

Systems monitoring will be conducted at the following frequency for the duration of system
operation after startup:

First Month Three (3) times the first week
Two (2) times the second and third week
One (1) time the fourth week

Second Month Every two (2) weeks

Remaining Duration Monthly

6.2 Systems Performance Monitoring

The purpose of systems performance monitoring is to evaluate the efficacy of the air injection
system by periodically measuring groundwater parameters in the target area that are indicative of
increased dissolved oxygen levels. Groundwater observation wells WE-4S, WE-4D, WE-7, WE-
8, WE-9 and TRC-106 (all located within the core of the VOC plume area) will be monitored as
part of the in-field parameter testing. These wells will be sampled for the following parameters:

" Depth to groundwater
e Dissolved Oxygen (DO)
* Oxidation/Reduction Potential (ORP)
e pH
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a Temperature
a Pressure

In-field groundwater monitoring will be conducted at the following frequency:

First Month End of the first week of operation
Fourth week of operation

First Year Quarterly

Remaining Duration Semi-annually

A summary of this monitoring program is provided in Table 6-1.

6.3 Groundwater Monitoring

The purpose of the groundwater monitoring program is to evalu te the degradation of
contaminants in the target area induced by biosparging/SVE tr tment. Groundwater samples
will be collected from groundwater monitoring wells WE-4S, WE-7, WE-8, WE-9, and TRC-106
and will be sent to a Massachusetts certified laboratory for VPH analysis with MTBE and BTEX.
Sample collection will be conducted in accordance with MA DEP sampling protocols.

After start-up, analytical testing of groundwater will be conducted every six months. Given that
the system was started at the end of February, the first groundwater sample round should be
occur in August 2001. However, in an attempt to streamline site-wide monitoring, TRC
proposes to conduct the first sampling event concurrently with other scheduled sampin
September 2001. Future sampling wl occur dunng tne ntts or March and Se mber. A
summary of this monitoring program is provided in Table 6-1.

6.4 Inspection and Monitoring Reports

Information and data collected as part of the operation, maintenance, and monitoring of the
remedial actions at the Tank K Area will be documented in routine Inspection and Monitoring
Reports. These reports will be prepared and submitted to the Massachusetts Department of
Environmental Protection in accordance with 310 CMR 40.0892(5) of the MCP. These
Inspection and Monitoring Reports will be submitted every six months following start-up of the
Tank K remedial system.

6.5 Post Operations Sampling

Per MA DEP's Conditional Approval Letter dated October 31, 2000, the remediation system will
be operated until two consecutive rounds of groundwater sampling (as presented above in
Section 6.3) indicate that remediation has reduced contaminant levels to less than Method I GW-
1 standards. At that time, the system will be deactivated and groundwater samples will be
collected every three months for one year to confirm that Method 1 GW-1 standards have been
met. This program is also summarized in Table 6-1.
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Table 2-2
Groundwater Headspace VOC Concentrations

and Biosparge Point Installation Details

Tank K Area
Former GE Site

Wilmington, Massachusetts

Depth of Headspace
Boring ID Drilling Date Sparge Point ID Sparge Point VOC Result

(fibgs) (ppm)
- f SP-A1 12/20/00 A-4 10 <1

SP-A2 12/20/00 A-3 10 Sheen")

SP-A3 12/20/00 A-2 10 15

'V SP-A4 12/20/00 A-1(2 ) 10 30

SP-A5 12/20/00 -- --- <1

SP-B-1 12/19/00 B-5 15 21

SP-B-2 12/21/00 - --- <1

SP-Bi 12/19/00 B-4 15 150

SP-B2 12/19/00 B-3 15 Sheen('

SP-83 12/19/00 B-2 15 Sheen"')

SP-B4 12/20/00 B-1(2  15 4

SP-C-1 12/19/00 C-6 15 15

SP-C-2 12/21/00 -- --- <1

SP-CI 12/19/00 C-5 15 16

SP-C2 12/18/00 C-4 15 40

SP-C3 12/18/00 C-3 15 60

SP-C4 12/18/00 C-2 15 34

SP-C5 12/18/00 C-1(2) 15 6

SP-D1 12/20/00 -- --- <1

SP-D2 12/21/00 -- - 2

SP-D3 12/21/00 -- --- 2

SP-D4 12/21/00 -- --- 2

Notes:
(1) Field screening was not performed due to the presence of a sheen on the water sample.
(2) Biosparge Point installed even though field screening did not exceed 10 ppm to minimize delays and
interference in traffic lane.
-- Sparge point not installed

L2001-250



0) 0o

. U U "

c .. -c
j! C-

0 V)
C LL

0) N
WY-

0
0
0)
N

c~jr
6CC

'--0)0
0) Cr ;

z

N CD ", 0) c5 o

SN-

w-r-

I No

00

-- - c- - - - 0-

oN * 

C::

o 0 -

'-0z

UJ.0<

t O <

-co N7

- -

-

-4-

0 o
Q00

0)

a-
Eco
0D

a) c

I--p
-a

o
4).
onc

-CU

a--
o rT
Cao

0

E
-
w

-J

ox 3
0- o )

E **
- a UI

QLO,;r LO )NLO

LO L
ro C

I

o U 0 jC4coOoz

CCV)

OZ N

C)

t6C- om e

ID~~~~~ 04C I-r

n NeU f ,...-.r.

N-

C o -c N! -0 -
... N c - - e

O4

Uoo C C AD

- c - 2 r >z

co 0

0

0 z-

CLw

~0 a)

UU)O >

S''c (D

W) r ; Eao U)
C ; E- -E cn U

00 00 a- Lila 0

CL

E

c

C2.

a

co
*D

Ecz
ED

2

0q

0
C"

-a

a

.03

0

ej 7
0)

E00-
~0

0
- e
CD M

E *

~'0 C.

- -3: :
CqE- - ,



Table 6-1
Summary of In-Field Groundwater Monitoring and

Groundwater Sampling Program

Tank K Area
Former GE Facility

Wilmington, Massachusetts

Well Monitoring Semi-Annual Lab Analyses for Post-
Category Well In Field Testing Lab Analyses Operations O&M

SHALLOW OVERBURDEN

Core of Plume WE-4S X X X
WE-7 X X X
WE-8 X X X
WE-9 X X X
TRC-106* X X X

Downgradient TRC-104 X
TRC-105S** X
PZ-8S** x

DEEP OVERBURDEN.

Core of Plume WE-4D** X X

Downgradiant TRC-105D** X

* = Replacement well for WE-2S
** = Concentrations of BTEX, VOCs, and MTBE are below Method 1, GW-1 standards

in baseline samples.
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FIGURE 2-4 Depth

7R C Biosparge Point Construction Log-10 Feet 10 feet

Project: Former GE Facility No.:FA209-3509-09500 Reference Elevation: NA

Client: Date Completed:122100 Reference Description: NA

Location: Tank K Biosparge system Depth to water: 3 to 4 feet

Drilling Contractor: NH Rring Method: Direct push.. Development Date: NIA

TRC Geologist: Chris Rud7inski Development Method: NA

Ground Surface

Sch. 40, .010 Slot PVC Screen - 0. 5" Diameter

Screen interval: 9.5' to 10'

I

A-375

I

3I

V
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7AC FIGURE 2-5 Depth

Biosparge Point Construction Log-1 5 Feet 1s feet

Project: Fprmr (F- Fswnility No.:F- Reference Elevation: NA

Client: Date Completed:1?(18/19VOQ Reference Description: NA

Location: Tank K Rinsparge cystem Depth to water: 3 to 4 feet

Drilling Contractor: NH Rnring Method: Direct pwsh Development Date: NA

TRC Geologist: Chris Ru7inki Development Method: NA

Ground Surface
,A

Grout/Bentonite Annulus Seal

Medium Filter Sand Pack

.010

L

11.51

VT

10.5' 14.51

Fr* I
3'

IF

WT

15'

I

AF-376

XA



APPENDIX A

BORING/WELL CONSTRUCTION LOGS
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BORING LOG I

PROJECT NUMBER E9202

LOCATION Former GE facility

DRILLING CONTRACTOR ADH Environmental
DRILLING METHOD Direct push

SAMPLING METHOD 5 foot macro sampler

GROUND ELEVATION

TOP OF RISER 79.34 feet

LOGGED BY

REMARKS

C. Rudzinski
See well construction log for well details

BORING/WELL NUMBER

DATE DRILLED 11/14/00

CASING TYPEIDIAMETER

SCREEN TYPEISLOT Sc
FILTER PACK TYPE Me

SEAL TYPE

DEPTH TO WATER (Feet)

TRC-104

1.25" Scht 40 PVC

h. 40 PVC .010 slot

dium silica sand

Bentonite
2.82

GROUND WATER ELEVATION

fl-r 0~ LITHOLOGIC DESCRIPTION 2) E' EL IGA
C.) Lu U -0

S1

S2

'WI
Pa%

Asphalt and Subbase

Brown, medium to coarse SAND, some fine Gravel, some
Silt, trace Crushed stone, moist FILL

As above, blacker in color and saturated

Organic SILTS and PEAT, saturated

Grey fine to medium SAND, little Silt, well sorted,
sub-angular, saturated

End of boring
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BORING LOG

PROJECT NUMBER E9202

LOCATION Former GE facility
DRILLING CONTRACTOR ADH Environmental

DRILLING METHOD Direct push
SAMPLING METHOD 5 foot macro sampler

GROUND ELEVATION

TOP OF RISER 79.28 feet

LOGGED BY C. Rudzinski

REMARKS See well construction log for well
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BORINGWELL NUMBER TRC-105S

DATE DRILLED 11/14/00

CASING TYPEIDIAMETER 1.25" Sch. 40 PVC

SCREEN TYPE/SLOT Sch, 40 PVC .010 slot

FILTER PACK TYPE Medium silica sand

SEAL TYPE Bentonite

DEPTH TO WATER (Feet) 3.00

GROUND WATER ELEVATION

f details

LITHOLOGIC DESCRIPTION

Asphalt and Subbase

Brown, medium to coarse SAND, some fine Gravel, some
Silt, trace Crushed stone, moist FILL

_T
As above, blacker in color and saturated

Grey fine to medium SAND, little Silt, well sorted,
sub-angular, saturated

End of boring
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BORING LOG

PROJECT NUMBER E9202

LOCATION Former GE facility
DRILLING CONTRACTOR ADH Environmental

DRILLING METHOD Direct push

SAMPLING METHOD 5 foot macro sampler

GROUND ELEVATION

TOP OF RISER 79.21 feet

BORING/WELL NUMBER

DATE DRILLED 11/14/00

CASING TYPE/DIAMETER

SCREEN TYPEISLOT Sch

FILTER PACK TYPE Me

SEAL TYPE

DEPTH TO WATER (Feet)

TRC-105D

1,25" Sch. 40 PVC

. 40 PVC .010 slot

dium silica sand
Bentonite
2.80

C. Rudzinski GROUND WATER ELEVATION

See well construction log for well details

C- C -> -1 -L 0 LITHOLOGIC DESCRIPTION .d . E WELL DIAGRAM
- a.: c( (

a a Asphalt and Subbase

Brown, medium to coarse SAND, some fine Gravel, some
*. -- Silt, trace Crushed stone, moist FILL

As above, blacker in color and saturated

S.. Grey fine to medium SAND, little Silt, well sorted,
- . . sub-anguiar, saturated

Grey to light brown, very fine SAND and SILT, saturated
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Flush Mount Overburden Well No.

Monitoring Well Construction Log TRC-104

Project: Fnrmer G1F ErIlity No.:FQ2f9-3509-09500 Reference Elevation: -79-34 feet

Client: Date Completed:11114/0 Reference Description: PVC (T0R)

Location: Tank K Depth to water: 2,82 feet

Drilling Contractor: ADH Fnvirnnmentaf Method: irect push Development Date: 11/17/00

TRC Geologist: Chric Purlzinski Development Method: Psrt-c-tic pump
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Flush Mount Overburden Well No.

Monitoring Well Construction Log TRC-105s

Project: Enrmr L2P Fnrjil No.:F9l-A509-fl?500 I Reference Elevation: 79.28 feet

Client: Date Completed:11/14/0 Reference Description: PVC (TORI

Location: Tank K Depth to water: 2.41 feet

Drilling Contractor: ADH Fnvirnnmsntal Method: irect push Development Date: 11/17/I.

TRC Geologist: rhiS Rid inki Development Method: Peristatir pump

Sch. 40, .010 Slot PVC Screen - 1.25" Diameter
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Flush Mount Overburden
Monitoring Well Construction Log

Project: Former GF Facilit No.:F2909-1509-0?500

Client: Date Completed: 1i/14AID

Location: Tank K

Drilling Contractor: ADH FnvironmentAl Method: Qrect push

TRC Geologist: Chri Pudzinski

Reference Elevation: 79.21 feet

Reference Description: PVC (TOR)

Depth to water: 2.80 feet

Development Date: 11/17/fl

Development Method: Peristaltic pump

A

15'

Sch. 40, .010 Slot PVC Screen -
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TR C Flush Mount Overburden Well No.

Monitoring Well Construction Log TRC-106

Project: Fnrmar GF Fanrility No.:P9202-3502-0?500 Reference Elevation: 80.41

Client: Date Completed:11/21/0 Reference Description: PVC (TOR)

Location: TanL K- Depth to water: 3.5 to 4 feet

Drilling Contractor: NH Roring Method: Direct nuSh Development Date: 11/91/00

TRC Geologist: Chris Rirbincki Development Method: PsriStaltic pi imp

Sch. 40, .010 Slot PVC Screen - 1.25" Diameter
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APPENDIX B

U GROUNDWATER ANALYTICAL REPORTS
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Woods Hole Group
Environmental Laboratories

ANALYTICAL REPORT

Prepared for:

TRC Environmental
Boott Mills South, Foot of John Street
Lowell, MA 01852

Project:

ETR:

Lockheed Wilmington

00045226

Report Date: 12/11/2000

Certificates

Massachusetts MA030
Connecticut PH-0141

New Hampshire 220699
Rhode Island 64

New Jersey 59015
Maine MA030

Woods Hole Group Environmental Laboratories 375 Paramount Drive - Suite 2, Raynhan, MA 02767-5154 Ph: 508-822-9300



CASE NARRATIVE
Woods Hole Group Environmental Laboratories

ETR: 45226
Project: Lockheed Wilmington

All analyses were performed according to Woods Hole Group's documented Standard Operating Procedures
(SOPs), within holding time and with appropriate quality control measures except where noted. Blank correction of
results is not performed in the laboratory for any parameter. Soil/sediment samples are reported on a dry weight
basis unless otherwise noted.

Volatile Petroleum Hydrocarbons

1. Samples WE-4S (45226-01), WE-7 (45226-03), WE-8 (45226-04) and WE-9 (45226-05) were analyzed at the
dilutions indicated below.

Sample ID
WE-4S
WE-7
WE-8
WE-9

Laboratory ID
45226-01
45226-03
45226-04
45226-05

Dilution
1:5
1:10
1:20
1:5

The enclosed results of analyses are representative of the samples as received by the laboratory. Woods Hole Group
makes no representations or certifications as to the method of sample collection, sample identification, or
transporting/handling procedures used prior to the receipt of samples by Woods Hole Group. To the best of my
knowledge, the information contained in this report is accurate and complete.

Approved by: A ;7 Date: 1 /
Woohs Hole Group Environmental Laboratories

F:\SHAREDWARRTEMP\TRC45226.dot

Woods Hole Group Environmental Laboratories 375 Paramount Drive, Suite 2, Raynham, MA 02767-5150 Ph: 508-822-9300



VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

ETR Number:
TRC Environmental

Lab ID Number:
Lockheed Wilminston

Asscioad Blsank:!

Sample ID: WE-4S
Date Sample 1 Date Dit

Received Aount % Analyzed Factor AnIas
12/1/00 5 mL N/A 12/8/00 5 AL

VOLATILE PETROLEUM HYDROCARBONS ( in p/L
Analyt AM=m Qulsr
CrCa Aliphatics 1.2 1900

Cg-C 12 Aliphatics 1-3 2900

CrC0 Aromatics' 4500
Unsd/usted Cs-C Alfphatic' 2400
Unadjusted Cr-C2 Aliphatics .

TARGETED VPH ANALYTES in pL -
Anayte _ MKounnae Amount Qualfier

!MTBE C9 - Cs _94
iBenzene C.-2§ Ca 440
Toluene IC - ca 75 U
Ethylbenzene cs - C 590
m & p Xylene C9-C, 1000
o-Xylene Cg - C 1  890
Naphthalene N/A 1901

SURROGATE RECOVERY

S mIDPm 
FID

muroe % cOv1er Rag 1% ecover Rane
1,4-Difluorobenzene 115%- 170%-130% 102% 170%-130%

Hydrocarbon Range date exclude conoenravurta any storvgat(s) and-or hnternal standards .lisdng in tbat range.

* Cg-Cg Alipha& Hydrocrbons exclude the concentrution of arget Analytea eltng inthat range.

* C-C 1a Aflphetlc Hydr*cabons exdude concentration f 7Trget Analyte eluting in that range AND concont'etion of
9 -C 0 Arwrnat kHydrocarbon.

J= Analyzed butnot detected.

~D d8S~SBS8 0NXVAdOH H10M OOM 14d Oa*v NOW 10-61-HUW

45226

45226-01

VW1207B1.
VW12"I
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VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lockheed Wilmington

ETR Number: 45226

Lab ID Number: 45226-01

Associated Blank: VWIZ07B1

Sample ID: WE-4S
, Date I Sample Date Dilution
i Received Amount % Solids Analyzed Factor Analyst

12/01/2001 L5 M L N/A 12/07/2000 d 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
1Analyte Amount QualifierJ

Cs-Ce AlIphatics "2 1400
CrCz Aliphatics 3500

CrCoAromatics N/A E
_________ ___ ___ ________lc 1700,[Jnadjusted C5-C8 Aliphatics 700___ . *

Unadjusted CeCg Aliphatics 42001

TARGETED VPH ANALYTES in p/L,
nalyte

MTB2E 7
Benzene CS Ca 240 1
Toluene. . CS - CA 41
Etitbenzene C99 -C 12  191
m & p Xylene Co- 230
Io-Xylene- 9-C17 280:

uW EiA g39Au

SURROGATE RECOVERY

Sorrogae %. Recovery Range %o Recovery Range

1,4-Dieuorobenzeine 160% * .70%-130% 103% 7 -0%

Hydrocarbon Range data excdude cancentrutions of any surnogates) andtr internal standands eluting in that range.

Ce-Ca AlIohatic Hydrobans exclude the concentraton of Target Analytes efuting in that range.

Cr-C Alphatic Hydrocarbons exclude conventraon of Target Analyzes eluting in that range AND concentration of

C4-C a Aromatia Hydocarbons,

U = Analyzed but not detected.
* Surrogate value outside control limits.

~O ' 88~~98O 'ONXVAdOND 31QH SOOM WV 60801 3Ml10t-OZ-VWPO 'd BOZCZZ9209 'ON XVA



Woods Hole Group
Environmental Laboratories 375 Paramount Drive - Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lockheed Wilmington

ETR Number: 45226

Lab ID Number: 45226-02

Associated Blank: VW1207B1
Samnple ID:. WE-4DI
f Date Sample Date Dilution

Received Amount % Solids Analyzed Factor Analyst

12/1/00 5mL N/A 12/7/00 1 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in gg9/L
Analyte Amount Qualifier

Cs-C8 Aliphatics 1 240 U
CrC 12 Aliphatics 240

C-C 10 Aromatics 70' U

Unadjusted CrC Aliphatics' 240 U

Unadjusted C9-C12 Aliphatics1  240t

TARGETED VPH ANALYTES in pg/L

lAnalyte Elution Range Amount Qualifier

MTBE C5-C8 5 U

Benzene CS - Ca 5 U
pToluene C5 - C8 151 U

Ethylbenzene C9 - C12 5 U
rn & p Xylene C - C12  10 U
1 _o-Xylene 11 C9 - C12- 10 U

Naphthalene I N/A 10; U

SURROGATE RECOVERY
PID FID

Surrogate % Recovery I Range % Recovery Range
1,4-Difluorobenzene 101% 70%-130% 1 104% 70%-130%

Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards eluting in that range.
2 C ,-C, Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

3C g-C 2 Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of
C g-C a Aromatic Hydrocarbons.

U = Analyzed but not detected.



Woods Hole Group
Environmental Laboratories 375 Paramount Drive - Suite 2

Raynharn, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lockheed Wilmin2ton

ETR Number: 45226

Lab ID Number: 45226-03

Associated Blank: VW120781
Sample ID: WE-7

Date Samle Date DilutioR
Received Amount A Solids Analyzed I Factor Analvst

12/01/2000 5 mL N/A 12/08/2000 10 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in ypgL
Analyte Amount Qualifier
C5-Ce Aliphatics , 3000

C9-C12 Aliphatics 1400
C9-C1 Aromatics 1 6600
Unadjusted Cg-Ca Aliphatics' 4000
Unadjusted C-C12 AJiphaticsT  14000

TARGETED VPH ANALYTES in g/L
Analyte Elution Range Asmount Qualifier

MTBE C- C8 100
Benzene C5 - Ca 290
Toluene C5 - CS 630i
Ethylbenzene C9 - C1 470
m & p Xylene C9 - C1 4100
o-Xylene C9 - C12  1100
Naphthalene N/A 240,

SURROGATE RECOVERY
PID FID

Surrogate % Recovery Range % Recovery Range
1,4-Difluorobenzene 121% -70%-1 30% 123% 70%-130%

Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards eluting in that range.
2 C s -C 8 Aliphatic Hydrocarbons exclude the concentration of Target Analytes-eluting in that range.

C s-C Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of
C 9 -CIO Aromatic Hydrocarbons.

U = Analyzed but not detected.



VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lockheed Wilminaton

ETR Number: 45226

Lab I) Number: 45226-04

Asociated Blank: VW1207B1
Sample ID: WE-8

Date Samp Date Dihtion
Rceved Arnoun1 % Soli Anayed Pactor Analyst

1101 5 mL WA 12/8/00 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH)gin pg/L
Analye - Amount _Qualifier_

C-CA Aliphatics A . 2 0 0 0

'C-Cl2 Aliphatics' 3  3 00 0

C-Cio Aromaties' N/A E
Unadjusted Cs-C Aliphatics' 2100
Unadusted C-C Aiphsties' 3900

TARGETED VPH ANALYTES in a /L
Analyte Enton Rae Amoun aifier

MTBE C - Ce 13
Benzene Cs - Cs 95
Toluene CS - Ca 30
Ethylbenzene C9 - C12  110
m & p xylene CS - C12  N/A]E
o-Xylene C9 - C240 2401
Naphthalene N/A 1201

SURROGATE RECOVERY

ISurrot % Recovery HRg % RoeyRange
14-Difluorobenzene 108% 70%-130% 109% 70%-130%

Hy carbo Range dat exclude ccncenftar of any s ar ) ndfor irarnal standards uluung in that ranga
2 C -Cg Aiphaic Hydtceawne exclude he coanontravn of TargetAnalyte. ehidng in that rnge,

3 C -C 12 Aiphat1C Hydrocabons exclude concmntratian of Tawet Anaytes elufing in that range AND cancantratin of

Cg-O I AMMuc Hy*carbons.

U = Analyzed but not detected.

SO d 8~S&~8OS 'N VAdflQO 310H SOON w4 061O an, ia-ng-vso Id SEWERS 'ON XVJ



VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lokheed Wilminaton

ETR Number: 45226

Lab ID Number: 45226-04

Ascianted Blank: VWI207B1

Sample ID: WE-8
Date Sample Date DIlo

Received Amoun % Solids Analyed Factor Analyst
12/1/00 5 mL N/A 12/8/00 20 AL

VOLATILE PETROLEUM HYDROCARBONS (VP) Wn pg/L
Anaytr Amount Quaner |

C-apho1.2 4800 UC,5-C8Aiiphatics 40
C-C 1, AliphatlCs " 4900
CrC 0 Aromatics 6900
Unadjusted CrCa Aliphaties' 4800 U
Unadjusted C-C,2 AlIphatics' 170001

TARGETED VPH ANALYTES in ag/L
Analyte I!2nion Range Amount QuaNfier
MTBE C5 - Os 100 U
Benzene C6 - C8  120
Toluene Cs - Ca 300 U
Ethylbenzene C, - C2 100 U
m & p Xylene C9 - C12  4900

[o-xylene 38 - C2 380
Naphthalene N/A 200 U

SURROGATE RECOVERY

Surrogate _% Recovery 7%Rang %M Revery Rang!
1,4-Difuorobenzene 1W6 |7%-30 106% 170%-130%

Hydcarbon Range data exclude concenttrons of any surrogate(s) a&r/ar intnei standards eluting in that rng.
SC8s-C, Affphaic IHydaebons exdude the concentraion of Target Analyts eluting In that range.

CeG-, AGIphatic Hydrcabr exclude concenfrtion of Target Anatytee etutit in that range AND conoentration f

CrC to Ar inatic hymcarbon.

U Analyzed but not detected.

SO dggg~gg~Q 'ONXVAdOHO 310H1 SGOQM Rd UM:~ NOW tO-Ot-81AEa'd PSEEEM09 'ON XU



VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPI-98-1 Rev. 0

ETR Number: 45226
TRC Environmental

Lab ID Number: 45226-05
Lockheed Wilmington Assocated Blank: VW2O7B1

Sample ID: WE-9
Dair Sample Date Dilution

Received Amount % Solids Analyzed Factor Anayst
12/01/2000 5 mL N/A 1 12/08/2000 5 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in pWL

An Amount Qualifier

C-Cs Aliphaics' 4700F
rCja Aliphatics 4300

C- o a 000

IUnadjusted Cs-C Allphatics' 7000
Pnadjusted C-C Allphaties 150001

TARGETED VPU ANA LYTES injpg/L
:Aniyte EbUon Range

ITBE i . 5 - Ca
*Bezene -CCa 430
Toluene Ca - Cs 1800;

f Ethylbenzene CS C12 5201
& p Xylene - C12  100

o-Xylene C !-C5001
ANnphthQlele NiA

SURROGATE RECOVERY m

Surrogate V.Rcoey Rawg I % Recovery Rangei
.1 A.Difluomobenzene i 108% ;70%-130% 123% 170-130%

Hydstowbon Range data excfude oonoenians of any suftgate~a) andtr knaree standards eA160g in that ranga.

C C,-C, AMphat "nxvmbrns exc/tde fth cwnflt0CU~m Of Tatgat Ana~ftes owtng in? that rang.

C9 -C,1 A aphtfc tbtocuin ecude concentmaton of Twyget Analyes Waling ini that rang. AND conenri llon of
C O-C Ig Amonatlo /tytvcafns.

U zAnalyzd but not deteced

90% 9SEZ89 'ON XVA dflOHo 310H SROOM RV 0':01 3Q. 10-NUR



VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

ETR Number: 45226
TRC Environmental

Lockheed Wilmington
Lab ID Number: 4522606

Associated Blank: VW1207B1

Sample ID: PZ-SS
Date Sample Date Dilution

iRceve Amonmt % Solids Analze actor Anlyst

121/00 5 mL N/A 12/8/00 1 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) i pg/L
Ana_ Amount Qaldiwe

Cs Aliphaties 240 U
CrC, Aliphaties 2' 210

CrcinAromatis I 170
Unadjusted Cs-Ca Allphatics, 240- U

Unadjusted CrC12 Aliphatics' 430 -

TARGETED VPH ANALYTES in p/L
Analyt Ebdion Rsnc Amount Quaifer

IMTBE CS - OS 5 U
lBenzene Cs - 0 8 a U
Toluene Cr C-OS 15 U
Ethylbenzene Ca - C12 7
m & p Xytene 09 -012 31
o-Xylene C - C12  13
Naphthalene N/A 10 U

SURROGATE RECOVERY
PID

Sorrogte % Re r Rng % Rermery Rane
1,4-Dfluorobenzene 103% 70%-130% 119% 70%-130%

Hydocarbon Range data xciude concenthron of any awsogate() andfor Intemal atandarda eking in that range.
0*-C Aliphatic hydrcafbona exclude the ocnntrmafon of Target Analtes eluting in Ousttange.

s C,-C,, AfliphaM Hydrcearbas exclude concertwrAbn of Target Anelytes ekhtng in that range AND concentefln of
,-C 4 Ammatio Hydrocwtna

U = Analyzed but not detected.

~O d8B~~?98S O WAdROHO 31011 SUOOM Ud O2:t'O NON t0-6t-Vpo'd 88 2ZHOS ON xv



Woods Hole Group
Environmental Laboratories

VOLATILE PETROLEUM HYDROCARBON

MADEP-VPH-98-1 Rev. 0

TRC Environmental

375 Paramount Drive - Suite 2
Raynham, MA 02767-5154 - USA

Phone: 508-822-9300
Fax: 508-822-3288

(VPH) ANALYSIS

ETR Number: 45226

Lab ID Number: 45226-07

Lockheed Wilmington
Associated Blank: vW1207BI

Sample ID: TRC-104
Date Sample I Date i Dilution I

Received Amount % Solids Analyzed Factor Analyst
12/1/00 5 mL N/A 12/8/00 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
Analyte Amount Qualifier I
,C5-C5 Aliphatics 12 320
1C9-C12 Aliphatics 1 240
C9-Cro Aromatics 1 70 U

Unadjusted C5-C8 Aliphatics' 580

Unadjusted C9-C12 Aliphatics' 240

TARGETED VPH ANALYTES in pg/L
Analyte Elution Range Amount Qualifier
IMTBE C C5-0C 2601
jBenzene j C- Cs 9 1
Toluene C5 - C8  15 U

Ethylbenzene C9 - C2 5 U
m & p Xylene C9 - C12 10: U

o-Xylene |C - C1 10 U
*Naphthalene I N/A 10 U

SURROGATE RECOVERY
| PID FID

Surrogate | % Recovery Range % Recovery Range
1,4-Difluorobenzene | 103% 70%-130% 103% 170%-130%

1 Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards eluting in that range.

2 C5-C Aliphadc Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

C 9 -C12 Aliphatic Hydrocarbons exclude concentration of Target Analytes etuting in that range AND concentration of
C r-C10 Aromatic Hydrocarbons.

U = Analyzed but not detected.



Woods Hole Group
Environmental Laboratories

VOLATILE PETROLEUM HYDROCARBON
MADEP-VPH-98-1 Rev. 0

I* TRC Environmental

375 Paramount Drive - Suite 2
Raynham, MA 02767-5154 . USA

Phone: 508-822-9300
Fax: 508-822-3288

(VPH) ANALYSIS

ETR Number: 45226

Lab ID Number: 45226-O8

Lockheed Wilmington
Associated Blank:

Sample ID: TRC-105S
Date Sample Date Dilution

Received j Amount % Solds 1 Analyzed Factor | Analyst
12/1/00 5rnL N/A i 12/8/00 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
Analyte Amount Qualifier

Cs-Co Aliphatics 2 240 U
C9-C12 Aliphatics 1,3 170
C9-C10 Aromatics 1 70 U
Unadjusted C5-Ca Aliphatics' 240 U

*Unadjusted C-C 2 Alphatcs' 170 ,'

TARGETED VPH ANALYTES in gg/L
Analyte Elation Range Amount Qualifier I
MTBE C5 -C 51 U
Benzene Cs - C8  5 U
Toluene C5 -C8  151
Ethylbenzene C - C12  U 1
m & p Xylene C9 - C12  10! U
o-Xylene C 2- 10 U.
Naphthalene N/A 101 U

vW1207B

SURROGATE RECOVERY
1 HID FID

Surrogate % Recovery Range % Recovery Range
1,4-Difluorobenzene 100% 70%-130% 98% 70%-130%

Hydrocarbon Range data exclude concentrations of any surgate(s) and/or intemal standards eluting in that range.

C5 -C8 Aliphatic Hydrocarbons exclude the concentration of Target Analytes elung in that range.
C9-C12 Aliphatic Hydrocarbons exclude concentation of Taret Analytes eluting in that range AND concenration of
C -C a Aromatic Hydrocarbons.

U = Analyzed but not detected.



Woods Hole Group
TM 375 Paramount Drive - Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON

MADEP-VPH-98-1 Rev. 0

TRC Environmental

(VPH) ANALYSIS

ETR Number: 45226

Lab ID Number: 45226-09

Lockheed Wilmington
Associated Blank: VW1207B1

Sample ID: TRC-105D
Date Sample Date Dilution

Received j Amount % Solids Analyzed Factor Anaiyst
12/1/ 0 0  5mL N/A 1218/00 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
Analyte Amount I Qualifier
Cs-C Aliphatics ' 240: U

C9-C Aliphatics 1,3 140!
C-C Aromatics 1 701 U

Unadjusted Cs-Ca Aliphatics' 240i U

I Unadjusted C9-C12 Aliphaticsi 140i

TARGETED VPH ANALYTES in pg/L _
Analyte Elution Range Amount Qualifier
MTBE C5 - C 5; U
Benzene C5 U
Toluene C5- C 15j U

Ethylbenzene C C -C 2 5E U
m & p Xylene C9 -C1 10 U

o-Xylene C9 - C12  101 U
jNaphthalene N/A 10 U

SURROGATE RECOVERY
I PID FID

Surrogate I % Recovery Range % Recovery Range
I 1,4-Difuorobenzene 101% 170%-130% i 103% 70%-130%

1 Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards elutng in that range.

2 C$C a Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

3 C9 -C 2 Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range ANtD concentration of
Cp-CIO Aromatic Hydrocarbons.

U = Analyzed but not detected.

Environmental Laboratories



VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH--98-1 Rev. 0

ETR Number: 45226
TRC Environmental

Lab ID Number: 45226-10
Lockheed Wilmington

Associated .Blank: VW11O7B1
Sample ID: WE-4S-2

Date |Sample Date Dilution
R1ee/ved j Amount %Solids! Analybd. Factor Anay_

12/01/2000) 5 ML N/A 12/08/2000 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) insL
Analyte _______ ____Amount jQaiiler
Cs-C Aliphatics - - 1300 I
C,-C2 Alphatics 3400j
CrC1oAromatics N/A E
Unadjusted Cs-CAliphatics 1700,
Unadjusted CoC,2 Allphaties 430

TARGETED VPH ANALYTES in pg/L
Alyte rio aAne Amouludo Rang r

MTBE CS-Ca 71
IBenzene_ CS-C 9  2501
Toluee C - Ca 42>
Ethylbenzene C -C J 230
I m &_p xylene C~- C9 3301

r Xylen ___-___ C 9 - - 320 ___

Naphthalene -N/A 140

SURROGATE RECOVERY

;surrogate ' hecovery ,1 Range % Recovery Range
,4-Difluorcbenzene I 133% :70%-130% 100% 70%-',130%_

hYdrocarbon Range data exdude conoentrations of any sunogete(s) andbr intemal standarda *Iudng in that range.

aC0C Aliphatic fydmcerbonc exclud the cancentraon of Target Analytes eluifng in that range.

0C-C,, Aphate bHydrocarbons exocful concentraIon of Targef Anaytes aeuting in that range AND concentradon of

CO.-C,O Amrnatic Hydrocarbons.

U = Analyzed but not dtected.
- Sunugate value outside control Irit

£0 dB~aa~BOS ON V~IdOOliD 31OH SCOOI WV 09:01 3M 10O-NVULO 'd MEMOS 'ON XV3



VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

ETR Number: 45226
RC Environmental

Lab ID Number: 45226-10
ckheed Wilwinton

Associated Blank: VW120TBI
Sample ID: WE-4S-2

Dat Sa~ieDate Dlution
Rcved Amount %Sodsd Fctr A

12/11/00 5 ML N/A 12/8/00 5 AL

VOLATILE PETROLEUM HYDROCARBONS (VPU) in g/oL
Anjayte Awmt Qualifier
CrCa Aliphatics 1 1700
CrC 2 Aliphati i 29001
CrCioAromatics 44001
Unadjusted CrCs Aliphatcs1  i 23001
Unadjusted CrC,2 AliphatIcs' 98001

TARGETED VPH ANALYTES in p1
Analyte Ela~o Rage Amout QuAfier
MTBE C-5 -C 95 
Benzene C1 -Ca 470
Toluene C6 - Ca 75 U
Ethylbenzene C8 -50 1260

m & p Xylene C9 - G 1 100
o-ylene cg - C11 740
Naphthalene N/A 1901'

SURROGATE RECOVERY
PID FXD

Surrogate . % Rcor Rnge %Recovry Range
1,4-Difuarobenzens 92% 70%.6130% 128% 70%- 30%

Hydroarbon Range date excade cncenratians of any surgue(s) and/ar kltemaI stmndarda eAtng in that ranga

C -C1 Aiphfa Hydrocarone exclude te concenbration of Target Analytes eluting in that nag.
C C,-C, Mphatc Hytcarbor exclude ocneprlain of rargetAnalyteas edng In that range AND convked'lion of
Ca-C,, Ao'nuffc HydrucarbWn

U - Analyzed but not detected.

3D ' B8~&88O 'ON1Q33dflOND 31OH SQOOM RdM ta:Vo N014I0-6t-1UUU
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Woods Hole Group
Environmental Laboratories 375 Paramount Drive - Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lockheed Wilmington

ETR Number: 45226

Lab ID Number: 45226-11

Associated Blank: VW12071
Sample ID: Trip Blank

Date Sample | Date Diliution
, Rceied Amount;ISld Analyzed |Factor Aays
12/1/00 5mL | N/A j 12/7/00 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
Analyte Amount Qualifier
Cs-C8 Aliphatics 1,2 240 U
C9-C 12 Aliphatics '1 10 U
CrCio Aromatics7
Unadjusted Cs-Ce Aliphatics' 240i U
Unadjusted C9-C 12 Aliphatics'

TARGETED VPH ANALYTES in pg/L
Analyte Elution Range Amount Qualifier
MTBE C5 - C8 U
Benzene C -Ca 5 U
Toluene C5 - C8  15' U
Ethyibenzene C9 - C12  5 U
m & p Xylene C9- C12  10i U
o-Xylene C- C12 ' 10 I U
Naphthalene N/A 10' U

SURROGATE RECOVERY
PIB FID

Surrogate % Recovery Range % Recovery Range
1,4-Difluorobenzene | 100% 70%-130% 97% 70%-130%

Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internatstandards elding in that range.
2 Cs-Cs Aliphatic Hydrocarbons exclude the concentration of Target Analytes elutingin that range.

C9 -C 2 Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of
C g-C Aromatic Hydrocarbons.

U = Analyzed but not detected.



Woods Hole Group
Environmental Laboratories 375 Paramount Drive - Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

Quality Control Report
Lab ID Number: VW1207BI

Sample ID: Method Blank
Date Sample Date Dilution

Received Amount % Solids Analyzed Factor Analyst
N/A 5 mL N/A 12/7/00 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in tg/L
Analyte Amount j Qualifier

C5-Ca Aliphatics 1 2401 U
C,-C2 Aliphatics 1 1o U
CrC1o Aromatics' 701 U
Unadjusted C5-C8 Aliphatics' 240 U
!Unadjusted CrC12 Aliphatics' 100 U

TARGETED VPH ANALYTES in pg/L
Analyte Elution Range Amount Qualifier

MTBE C1-Ca 5 U
Benzene C - Ce 5 U
Toluene C5 - CS 15 U
Ethylbenzene C9 - C12 5 U
m & p Xylene C9 C 12  10 U

Io-Xylene C - C12  10 U
Naphthalene N/A 10! U

SURROGATE RECOVERY
PID FID

Surrogate % Recovery Range % Recovery Range
1,4-Difluorobenzene 100% !70%-130% 99% 70%-130%

Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or intemal standards eluting ir that range.
2 C35-C8 Aliphatic Hydrocarbons exclude the concentration of Target Anatytes eluting in that range.

7 C9 -C 12 Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of
C,-C 0 Aromatic Hydrocarbons.

U = Analyzed but not detected.



Woods Hole Group
Environmental Laboratories 375 Paramount Drive - Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBONS
LABORATORY CONTROL SPIKE

SamplelID: VW1207L1
I Date I Time

Analyzed Analyzed Analyst Result File 11) Instrument ID
, 12/7/00 1:07 PM AL T:\TC4\DATA\DECVPH\OD07002.RST HP-PID

12/7/00 1:07 PM I AL T:\TC4\DATA\DECVPH\PD07002.RST HP-PD)

VOLATILE PETROLEUM HYDROCARBONS in: pg/L (pph)

Parameter Target Conc. Actual Canc Percent Recovery QC Limits

MTBE 150 148! 98% 70%- 130%
Benzene 50 50 101% 70%-130%
Toluene 1501 150 100% 70%-130%
Ethylbenzene 501 53 107% 70%-130%
m- & p-Xylene 200 194 97% 70%-130%
o-Xylene. 100! 1011 101% -70% - 130%
Naphthalene 100 1031 103% 70%-130%
1,2,4-Trimethylbenzene 1001 i0 101% 70%-130%
Pentane 100| 110 110% 70%-130%
2-Methylpentane 1501 15 100% 70%- 130%
2,2,4-Trimethylpentane 1501 148 98% 70% - 130%

1n-Nonane 100, _119I 119% 70%-130%

SURROGATE RECOVERY
P FE

Surrogate % Recovery Range % Recovery Range
1,4-Difluorobenzene 104% 70%/*-130% 101% _ 70%-130%

Vwl2011



VPH
SAMPLE INFORMATION

ETR Number:

CERTIFICATION

Were all QAIQC procedures REQUIRED by the VPH Method followed? EYes ENo *

Were all performance/acceptance standards for the required QA!QC procedures achieved? ZfYes fNo *

Were any significant modifications made to the VPH method, as specified in Section 113? jYes' ENo

# - VPH/ Method Modifications:
1. The surrogate t,4-difluoroben:ene is substituted for the surrogate 2.5-dibronotoluene

* See Narrative portion of report for details.
** Per MADEP-VPH-98-l.
I attest under the pains and penalties ofperjury that based upon my inquiry of those individuals immediately responsible
for obtaining the information, the material contained in this report is. to the best of my knowledge and belief accurate and
complete.

SIGNATURE: rn POSITION: (Q rn n~: 3er,.^ VkPA

PRINTED NAME: N01a-.JA La ur:e-%- X-: DATE: ece Str l3 1000

Client:
.11

Matrix: f Aqueous l Soil ElSediment E Other:

Containers: E Satisfactory [f]Broken [Leaking
Aqueous 1 3 pH < 2 l pH > 2 .J Sample vials containing acid for field preservation were

supplied by the laboratory.'*

Sample Preservatives: Soil or N/A IiSamples NOT preserved in Methanol or air-tight container

Sediment 0 Samples received in methanol. Soil Covered? LYLIN mL Methanol/g soil
E 1:1 +/- 25%

Samples received in air-tight container. 5 Other

Trip Blank Received.

Temperature: a keceived on ice & Received at 4*C (t 2"C) Other:

Comments:

Woods Hole Group Environmental Laboratories -375 Paramount Drive - Suite B - Raynham, MA 02767 Tel. (508) 822-9300

R:REPORT.TEMPLATEEPHcERT DOC 21/4/99 EMIH
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K7 Woods Hole Group
TM Environmental Laboratories

ANALYTICAL REPORT

Prepared for:

TRC Environmental

Boott Mills South, Foot of John Street

Lowell, MA 01852

Proj ect:

ETR:

Lockheed- Tank K E9202

00145444

Report Date: 03/01/2001

Certificates

Massachusetts MA030
Connecticut PH-0141

New Hampshire 220699
Rhode Island 64

New Jersey 59015
Maine MA030

Woods Hole Group Environmental Laboratories 375 Paramount Drive - Suite 2, Raynham, MA 02767-5154 Ph: 508-822-9300
Woods Hole Group Environmental Laboratories 375 Paramount Drive - Suite 2, Raynham, MA 02767-5154 Ph: 508-822-9300



CASE NARRATIVE
Woods Hole Group Environmental Laboratories

ETR: 45444
Project: Lockheed-Tank K E9202

All analyses were performed within holding time and with appropriate quality control measures except where noted.
Blank correction of results is not performed in the laboratory for any parameter. Soil/sediment samples are reported
on a dry weight basis unless otherwise noted,

Volatile Petroleum Hydrocarbons

1. The opening CCV associated with both samples had a high bias for the non-target compounds pentane and 2-
methylpentane, which could have biased the C5-C8 aliphatic range high for, sample TRC- 106 (45444-0 1).

2. Sample TRC-106 (45444-01) was analyzed without dilution resulting in compounds exceeding the instrument
calibration range. The sample was reanalyzed at a 1:20 dilution. Only results from the 1:20 analysis is reported.

The enclosed results of analyses are representative of the samples as received by the laboratory. Woods Hole Group
makes no representations or certifications as to the method of sample collection, sample identification, or
transporting/handling procedures used prior to the receipt of samples by Woods Hole Group. To the best of my
knowledge, the information contained in this report is accurate and complete.

Approved by: ;::tgf -KDate:
W66ds Hole Group Environmentai Laboratories

3/I0/

\ WGHLABWYSSHAREDWARR TEMP\TRC\45444.doc

Woods Hole Group Environmental Laboratories 375 Paramount Drive, Suite 2, Raynham, MA 02767-5150 Ph: 508-822-9300

i



Woods Hole Group
Environmental Laboratories 375 Paramount Drive - Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Project: Lockheed- Tank K E9202

Sample ID: TRC-106
Date Sample Date

Received Amount :% Solids Analyzed
02/12/2001 15 mL N/A 0212312001

ETR Number: 45444

Lab ID Number: 45444-01

Associated Blank: VW0223BI

Dilution
Factor Analyst

20 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in ggfL
Analyte Amount Qualifier

C-Ca Aliphatics 1,2 10000

CgC Aliphatics 1 3900

Cq-Cr0 Aromatics 1 6100
Unadjusted C-C Aliphatics' 14000.
Unadjusted CrC Aliphatics ._16000 

TARGETED VPH ANALYTES in g/L
Analyte Elation Range Amount Qualifier

MTBE C5 - C8 100 U-
Benzene Cs - Cs 300
Toluene Cs - Ca 3400
Ethylbenzene C9- C12 730
m & p Xyene C9 - C1 3400
o-Xylene C9 - C 1600
Naphthalene N/A 200. U&

Sccr d-Tfaz di

5d' -- r

SURROGATE RECOVERY
PID FID

Surrogate % Recovery Range % Recovery Range

1,4-Difluorobenzene 128% |70%-130% 120% 70%-130%

Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards eluting in that range.

2 C5-C, Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

C9-Cz Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of
C9-CIO Aromatic Hydrocarbons.

U = Analyzed but not detected.

TM



Woods Hole Group
Environmental Laboratories 375 Paramount Drive - Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Project: Lockheed- Tank K E9202

Sample ID: Trip Blank- 2/01
Date Sample I Date Dilution

_Received Amount 0% Solids Analyzed Factor Analyst

02/12/2001 5 mL N/A 02/23/2001 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
Analyte Amount Qualifier

C-C Aliphatics 1 2 240 U

C:-C 2 Aliphatics 100 U

C9 -C. 0 Aromatics 701 U

Unadjusted C-C Aliphatics 240 U

Unadjusted C-C2 Aliphatics 100 U

TARGETED VPH ANALYTES in pg/L
Elation Range Amount Qualifier

MTBE Cs-C 5 U
Benzene .Cs - C8 5 U
Toluene C5 - C8 15 U
Ethylbenzene C- C 5 U
m & p Xylene C9 - C1 10. U
o-Xylene C9 - C12 10 U
Naphthalene N/A 10' U

SURROGATE RECOVERY

Surrogate
1,4-Difluorobenzene

PID
% Recovery

125%
I Range
170%-130%

FID
% Recovery
121%

Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or intemal standards eluting in that range.

Cs-Cfa Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

C0-C,2 Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of
C9 -C, 0 Aromatic Hydrocarbons.

U = Analyzed but not detected.

ETR Number: 45444

Lab ID Number: 45444-02

Associated Blank: VW0223B1

-i

Range

|70%--130% '

2

3



Woods Hole Group
Environmental Laboratories 375 Paramount Drive Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

Quality Control Report
Lab ID Number: VW0223B1

Sample ID: Method Blank
Date i Sample Date Dilution

Received Amount % Solids Analyzed Factor Analyst
N/A 5 mL N/A 02/23/2001 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in sg/L
Analyte Amount Qualifier

C5-C8 Aliphatics i2 240 U

C9-C12 Aliphatics 100 U
C9 -C10 Aromatics 70 U
.Unadjusted C,-C8 Aliphatics 240 U

Unadjusted C-C12 Aliphatics' 1001 U

TARGETED VPHf ANALYTES in pg/L

Analyte Elution Range Amount Qualifier

MTBE C5-C - 5i U
Benzene C- C8 5 U
Toluene -C- C, 15V U
Ethylbenzene C9 - C12  5 U
im & p Xylene C - C1 2  10 U
jo-Xylene C9 - C12  10 U

Naphthalene N/A 10 U

SURROGATE RECOVERY
PID FID

Surrogate % Recovery Range % Recovery Range
1,4-Difluorobenzene 121% |70%-130% 118% 70%-130% I

Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards eluting in that range.

2 C5-C8 Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

3 C-C,2 Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of
C,-Co Aromatic Hydrocarbons.

U = Analyzed but not detected.

TM



Woods Hole Group
Environmental Laboratories 375 Paramount Drive - Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBONS
LABORATORY CONTROL SPIKE

Sample ID:
Date

Analyzed
-02/23/2001
02/23/2001

VW0223LI
Time

Analyzed
5:20 PM
5:20 PM

Analyst
AL
AL

Result File ID
T:\TC4\DATA\FEBVPH\O223003.RST
T:\TC4\DATA\FEBVPH\P2230035.RST

Instrument ID
HP-PID
HP-PID

VOLATILE PETROLEUM HYDROCARBONS in: pg/L (ppb)

Parameter Target Conc. Actual Conc. Percent Recovery QC Limits

MTBE 150! 145 97% 70%-130%
Benzene 50 521 104% 70%-130%
Toluene 150! 138 92% 70%-130%
Ethylbenzene 50; 511 102% 70%- 130%
m- & p-Xylene 2001 1841 92% 70%-.130%
o-Xylene 100 102 102%%-130%
Naphthalene 1001 98! 98% 70%- 130%
1,2,4-Trimethylbenzene 100| 1031 103% 70%- 130%
Pentane 100! 119: 119% 70%-130%
2-Methylpentane 150| 178 119% 70%-130%
2 4-Trimethylpentane 1501 167 112%70%-130%

:n-Nonane 1001 108! 108%O 70% - 130%

SURROGATE RECOVERY
PID FID

!Surrogate % Recovery Range % Recovery Range
1 ,4-Difluorobenzene 120% 70%-130% 118% 70%-136%

VW0223LI.xis

-I-

i
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Client: ~~~. c(_ ETR Number: 4 9S+4

CERTIFICATION

Werc all Q.k.QC procedures REQU!RED bv the VPH Nethod followed?

Were al pcrforniance'accep:ancc star.dards for the requi:-ed QAIQC procedures acieved?

Were any signifikant modifliations made -to the VPH method. as specified il Section y11?

WYes ONo

E~es I\]No

't s' 33N

*- VNI bMethod Mod (fleeons:
/. 17he swrrogae i,4-d-ji-oroben:ene is nbs:znzed far the surrogwe U2.-dibronw:ohiene

' See ,rrcr:VE port;on of report for details.

* Per MADE.PH-98-1.
I arest under the pains ard penahies of perjury that based upon my inquiry of those individuals innedletely resporsible
for obtaining the information, the nrarerial contained In this repor: is. to the best of my knowledge and belief accurate and

camplete.

SIGNATURE: --y') 0c.2 A -'yd r
I

POSITION: CF ... z2 )t

PPJNTED NAME: DATE:

?Q A 8~C~8OS 0 X3dOmo 31OH SQOOM RV W81:Ot 10t-O&-IVI

Matrix: Aqueous [ Soil 33Sediment Other:

Containers: [3  atisfactory flBroken Ijpeaking
Aqueous [] pH s 2 bE pH , 2 [: Sample vial; comaining acid for fictd presermtion were

suooled by the Iabortory

Sample Preservatives: Soil or A 3sampks NOT preserved (i Methanol or air-tish contaner

Sediment E Samples received in methanoI. Soil Covered? 3Y33N M1 Iethano/j soil
i -:1 +/- 25%

El Samplcs received in air-tight container. Oother

rip Blank Received.

Temperature: I Received on ice i Received at 4*C ( 20C) 3 Other:

Comments:

Woods Hole Group Environmental L2boratories -375 Paramount Drive -Suite 8 - Raynham. MA 02767 Te, (508) 822-9300

R:RaORrT EMPLATEEPxCERTDOc 11:49 EMH
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Receipt Date:

Lag-in Dare: gJ 1ia.I10
Inection/ Log-in by A

Comments / Notes
Were Samples shipped? Yes, FedEx / UPS / Other:

Courier Pici Hand Delivered

Is Bill of lading retained? Yci"~Tracking:

No, Unavailable N/

Indicata Cooler Temperature upon opening:

Temperature taken from:O IR Gun ) Temp. Blank / N/A

Were Samples on Ice? ) / No

Chain-of-Custody present? '/Yl /N

Complete? ~Y3 / No

Custody Seals present on Cooler? Yes I

on Bottles? Yes / _

Intact? Yes / No / N/A

Were Sample Containers Intac? No

Did the VOAs contain Headspace? Yes / No If Yes. List Samples--+

If chymu cav! presn-ationi is appropriate-
Were Samples Field Presened? es No / N/A

~~~QH~~~l COSN0 2 __

10 C N=HNO3 ] S-H2SO4 0 Other._ f U= Unknown

Were 5105 VOC soils or VPH soils covered with MeOl? Yes / No
If NO. List Samples--------------------------- -

Prescnation (pH) Vcrified at Lab for EVERY Boule? (Not VOA/ ulfde)
YES <2 >l2(CN) /-O

ir NO. Why?:

Preservation (pH) Verified for Sample #(s):

Were Samples Received Within Hold Time? /. No

Discrepancy Between BoLe Labels & Chain? Yes/

Was Project Manager Notified of Any Problems? Yes / No /

Project Mlanager Acknowledgement:

Woods Hole Group Environmemal Laboratories
Ravnham, Massachuscts

SO 'd 9~S~88O9'ON XVAdROlS KO0H SUOOIR 4W'01 3M 10-O2-Mi

Insnecilon/ Log-in bv@ WIM

SO 'd MHZ9909 'ON XVA
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CASE NARRATIVE
Addendum 1

Woods Hole Group Environmental Laboratories

ETR: 45444
Project: Lockheed-Tank K E9202

Volatile Petroleum Hydrocarbons

1. Sample TRC-106 (45444-01) was initially analyzed without dilution resulting with concentrations of all target
analytes with the exception of MTBE and naphthalene exceeding the calibration range of the instrument. Except
for the MTBE and naphthalene, concentrations of the other target analytes and the hydrocarbon ranges could
not be determined. The sample was reanalyzed at a 1:20 dilution.

Approved by: //Date: 3/
Wobs Hole Group Environmental Laboratories

i

F: SHARED NARR TEMPt TRC\45444_aldoc

Woods Hole Group Environmental Laboratories 375 Paramount Drive, Suite 2, Raynham, MA 02767-5150 Ph: 508-822-9300



Woods Hole Group
Environmental Laboratories 375 Paramount Drive - Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Project: Lockheed- Tank K E9202

ETR Number: 45444

Lab ID Number: 45444-01

Associated Blank: VWO215BI
Sample ID: TRC-106

i Date Sample | 1 Date I Dilution
Received Amount !% Solids Analyzed Factor Analyst

02112/2001 5 mL N/A 02/15/2001 1 AL

VOLATILE PETROLEUM HYDROCARBONS

TARGETED VPH ANALYTES in stg/L
Analyte Elution Range Amount Qualifier

MTBE i C5 -C 8  51
Benzene CS - C,3
Toluene CF, - Ca 26
Ethylbenzene C9 - C1-
m & p Xylene C o-6
o-Xylene C9 - C17
Naphthalene N/A 110

SURROGATERECOVERY
PID FID

Surrogate % Recovery Range % Recovery Range i

1,4-Difluorobenzene 152% * 70%-130% 130% 70%-130%

Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards eluting in that range.

2 C,-Ca Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

3C -C Q Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of

C,-C a Aromatic Hydrocarbons.

U = Analyzed but not detected.
Surrogate value outside control limits.

TM



Chromatogram

mple Name
leName
thod

Start Time
I ale Factor:

45444-01
T:\TC4\DATA\FEbV PH\0215008.raw
HPPIDINS
0.00 min End Time 28.49 min

0.0 Plot Offset: 0 mV

Sample 0: 8
Date : 02/16/2001 09:00 AM
Time of Injection: 02/15/2001
Low Point : 0.00 mV
Plot Scale: 150.0 mV

Page 1 of 1

05:11 PM
High Point : 150.00 mv

Response [mV]

-_J

PENTAN i3

|U-- LNLL-N =

.2TOLUEN -

- N-NONA
ETHYLBE=

O-XYLEN -

1,2,4-TRI -

.05

14-BROM -

.81

INAPHTH -

14

C7)

00,



APPENDIX C

TRC FIELD SCREENING CORRELATION
LETTER DATED DECEMBER 12, 2000

L2001 -250



TRM
Customer-Focused Solutions

TRC Reference No. E9202-3501-02500

December 12, 2000

Ms Jennifer Eck
Project Manager
Bureau of Waste Site Cleanup
Massachusetts Department of Environmental Protection
205A Lowell Street
Wilmington, MA 01887

Subject: Field Screening Correlation
Biosparging/SVE Remedy Implementation Plan (RIP)
Tank K Area

Reference: Former GE Facility (RTN# 3-0518)
50 Fordham Road, Wilmington, MA

Dear Ms Eck:

Enclosed please find documentation regarding the field screening and laboratory analytical results
for the Tank K Area at the above-referenced site.

As shown on Figure 1, there appears to be a good correlation between the field screening
procedures outlined in the Phase IV RIP and the laboratory analytical results for both the targeted
analytes and the total VOC concentrations. Given the original objective to install the biosparging
points within the core of the contaminant plume, TRC believes that this field screening method
will adequately delineate the targeted area for installation.

Please note that TRC was unable to locate monitoring wells WE-2S and WE-2D for sampling. It
appears that at least one of the wells may be located under a lock box at the site. This box will be
relocated to provide access for system installation. At that time, TRC will then obtain a sample
for baseline analysis. The second of the two wells may be "abandoned". TRC is looking into
this, and will notify your office with our findings.

We will call you to discuss these results. In the mean time, please feel free to call me at (978)
656-3582

rSincere;

Paola E. Macchiaro ', Ph.D.
Project Manager

Attachment

TRC Companies, Inc.
Boatt Mills South, Fool of John Street - Lowell, Massachusetts 01852

Telephone 978-970-5600 + Fox 978-453-1995 0



DRAFT
Table 1

Comparison of Calculated Field Screening Values vs. Analytical Total VOCs using VPH Method
Tank K Area

Former GE Site
Wilmington, Massachusetts

PID Readings, ppmv Calculated Total Aromaticsi2' Total VOCs(2

Well ID 11/29-30/00 Total VOCsO) 11/29-30/00
#1 #2. #3 Avrae Jppj -(Pj M (jm

WE-7 103 103 95 100.3 9.0 13.5 17.9
WE-8 78 80 Ill 89.7 8.0 12.3 16.9
WE-9 130 160 160 150.0 13.4 5.9 22.3

WE-4S 127 90 125 114 10.2 3.2 12.5
WE-4S-2 - - - - - 7.5 12.2
TRC-104 8 7.6 7.8 7.8 0.7 0.269 0.829

TRC-105S 1.5 1.5 1.7 1.6 0.1 ND 0.170
PZ-8S 2 2 0.5 1.5 0.1 0.051 0.431
WE-4D 15 13 12 13.3 1.2 ND 0.240

TRC-105D 3.5 4 4 3.8 0.3. ND 0.140
(1) Concentrations calculated using PID readings per method desenbed in RIP dated July 2000.
(2) Per VPH Method.

WE-4S-2 is a duplicate sample.
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1 @ Woods Hole Group
ur- av Enutronmental Laboratories 375 Paramount Drive - Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lokheed Wilmington

ETR Number: 45226

Lab ID Number: 45226-04

Associated Blank: VW1207B1
Sample ID: WE-S

- bt Sample |- Date . Dution
Rdecved Amount % Solids AuLyed Factor i Analyst

- 12/0112000 5 ML .N. A 112/08/2000 I 20 AL

VOLATLE PETROLEUM HYDROCARBONS (VPM) i

C-Ge AlphatICs 4800 U

CrC2 AiphatIcs' - 7 -- 46001
CCoAromatcs1  -68001
IUnadjusted Cr-C Aliphatics' 4800: U
1 Unadjusted Cr(C Aliphatics 1 70 ~ i

TARGETED VPH ANALYT Jp
;Analytc Elaon Range Amount Quaifier
MTBE o - Ca 100 U
Benzene .. Cs 120;

IToluene CS - C8  3001 U
iEthytbenzene C 0- C 100 U
m & p Xyfene C2 -C1 4900
o-Xylene C - C2 4701
JNaphthalene N/A 1 200! U

SURROGATE RECOVERY

Surrogate
,1,4-Dfluorobenzene

PID
~ T/aRevry Range

113% i70%-130%
%/6 Recovery
106%

FED
Range

170%-130%

hydocarbon Range data exdud, cnenfratione of any suavgetefr) and/or internal standards fuiting in that range.
2 CrC, AlphatIc Hydrocarbone exdtide the xacenrtion of Target Anzlytas elvting In thatrange.

5C ,C ACIptato Hydrocarbons exdud$ concentrtion of Tapet Analytes efuting in that rwge AND concentration of
Ca-C to ArrOatic HydrarbWis

U = Analyzed but not detected.

20 d 82S22809 'O X~A flONO 3101 SQOOM 14d 0:31 1401 GO-11-OKl

Fw

Zo Id 82a2F2909 'ON XUA



Woods Hole Group
EnFrnmental Laboratories 375 Paramount Drive - Sulte 2

Raynharn, MA 02767-5154 - USA
Phone: 508-822-9300

Fax; 50822-3288

VOLATILE PETROLEUM UYDROCARBON (VPI) ANALYSIS
MADEP-VH-98-1 Rev. 0

ETR Number; 44226
TRC Environmental

Lab ID Number. 45226-05
Locheed Wlnaiton

Associated Blak: VW1207Bn
Sample ID: WFr9_1

F ate Jaande Date ihdian I
Recd4d A n 1 -. Facar Anagen

12/1/0 5ImLZ|N/A .12/8/00 5 AL

VOLATILE PETROLEUM HYDROCARBONS i pfL
Anstrr.w e m-- quaser

Cs-Cj Alipnatics 4700

CgC,pAromeoics- 3 U
Unadjsted -e Mphties _ 7

UnadJusted C-C.Avphatics' 150001

TARGETED VPHANALYTE Inl p_/L_ _.

IMTSE . 5 ! - Ca 150
'Benzene _ CS - Of 4301 T
Toluene C- Ce ~ 18W.0
.Ethylbenzene Cs - Cu_5401 q
m & Xylene
o-Xyl ene - 100
Naphthalene NA 290

SURROGATE RECO VERY

SunPIDt! FID
Surrogore %R _Iy Range__ I %RecorayR

j1A.fluobenzene - 08% ;70%-130% 123% 70%-13O%

tfy&hcon Range data ex*deconcert&nns ofAnyrWmogal(s)and~rkem/srdsMhinkrtma
c2 -Cs AAhic: H Vydmebns scxan mo conmcnfrkn of Target Ana ckkgr Mnt rey,

SC. -Cn Aliphai Iiy drmcsarn caefd. concwrwtton of YTrv otA n.Oyte Sfda r anesv lhbCC~tiu V
C.-Ci. Aromao Myvdmabanm.

U = Analyzed but not detacmtd

£0 d dfONO 3108 SOOI Wd 6S:*O INA OD-90-03aasesCsss *ON XVAEO'd



TM Enutronmental Laboratories

I -

375 Paramount Drive - Stte 2
Raynhamn, MA 02767-5154 + USA

Phone: 50822.9300
Faix 508-822-3288

VOLATIE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lockheed Wilminwton

ETR Number: 44226

Lab 11) Number: 45226-10

Assoda tedl Blakr VW1297B1l

Sample ID: WE-4S-2
Defr- nl Datb bhuo

.Reamtd IAnant %golds -Anaze .fato An~bys

LJ12 0iLu SmtL N/A N 12/8/00 1 AL

VOLTi PEMO LEU HYDROCARBONS(VPgH pg/AL

CrC.Aliphagtis 1700i

r AnLphacs 30001
CC,,Awmetes 1  4300

Un td CraCs A5phats' 2300
Uradusd C% A~phatics 9800!

TARGETED VP ANALYTES in sy/ L

Aa~te .I Thtionanage Amo'ar Qualisier
MTBE ~ ' Cs -C 95
Benzene CS - Ce 4701
Toluene c - C , 75 U
Ethybenzene CS - C512 6501

m & p Xyle C9 - C2 1100
a-Xylene C, - C12 1 740
Naphthalene I N/A 190!

-I - gin
-. -- I- M

i ,4-Difluorobenzene,
I % Rtcovry I RAnge I % Recowery
1 93% 170%-430% i 128%

R.2MI
!70%-130% 1

Hydocarbon Rangedae mkWe concenitakns of anyswmogste(s) andarintemal standants eAngh tnat ranga
C G-C Aflphaco HyccQrbun am . Se conentration vi Target Analytf efingfl mk7 irnge

C,-C 2 AtpM& u atre ae exctdsconcniation of Tatget Anlyte awing fl that range No concentratiwn of
CroCf Aromnaft Hflrocafrvsm

Uie Anulyzecf but not d *eted

Pa 88E~B80 0N )J dfOM 310H1 SUOOh 14d 6S:O 1113 00-80-3G

SURRGATESECMOERY
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EnutnmentalLbaratories 375 Paramount Drive ' Suite 2
Raynharn, MA 02767-5154' USA

Phone: 508-822-9300
Fax 508-822-3288

VOLATIIE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

ETR Number: 44226
ThC Environmental

Lab ED Numben 45226-01
Lockheed Wilmington

Sample ID: WrS Associated Blank: VW127I

Isante Sm: 'F Daft DUnrm
.Jecke Asem % Sofds znle atr Aab

i E121/00 15 mL ,NA 12/8/00 5- A

VOLATULE PETROLEUMHYDROCARBONS sIqL
Analyt - a *I AMOet QMfi

I C-r~~0 Aliphatles a10
CrQ, 2Aliphatics ___7400_

a atics 3

Una Cs-C Aipatc 2400

Unadusted CrC Aliphetis' 9900

ARGETED VPH &ALYTES in sg/L
Ansri inamantg _Ameant QusMcr

MTBE Cs - C 94t
-Benzene i Cs -CA . 44 l
!Toluene C - Ca 7 U
Ethylbenzene CI .1 590

m& p Xylene C9-C 1000
o-Xylene J - 890

,Naphthalene N/A 190

SURROGATE REOERY__

Sutte___ _ % Si -oeryP ge %cRcovry p Range i
f1,4-Difluarobenzene _1 96% 170%-130% . 102% ;70*/>3% |

Hytoclaron Range data ecde eneetims e any atropatfa) end'orhkmartlela& rjange.

SCrCe A4~fabyro1cwrtws endbdes fe concennrtiary of TatrsttAnltee eki& btettrang.
C*'C, A#Pheic MydrocaIbns exc/de eccentbon of TArgstalyos eWiheine range ANO Concentrin of
c,-c Aroma Hydrocarbon.

U - Anyzed butnot detected.

~0 d 8~t?880 0NXUAdMOND 31OH SCIOON Wd 6E:'V0 INA 00-80-30UBZEZZ9909 'ON XVA20 'd



3 sD wooas ole uroup

Enutronmental Laboratories 375 Paramount Drive - SuIte 2
Raynham, MA 02767-5154 -USA

Phone: 508-822-9300
Fax: 508822-3288

VOLAITL PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98- Rev. 0

TRC Environmental

Lockheed Wilminton

ETR Number: 44226

Lab ED Number: 45226-03

Asociated Blank: VWL207B1

VOLAT= PETROLIEUM HYDROCARBONS (VPE isn py/L

Crq4 Apphatics I 3000
2E12 Mihai 1 cs I 1400

C.-C Aramatcs' . 6600
Unadjusted Crce Aliphatis' 4000 .
Unacdusted CyC. Aliphatics' 1 -
TARGETED VHANALYTES in sg/L
Analyte Eindon Enge Aaotnt Qualifier
MTBE CA C 100
Benzene C5 - Ca 290
Toluene Cs - C8  630
Ethylbenzene 0C - C- 4701

m & p Xylene . Ce-Cn 41001
o-Xylene ;C9 - C 1100.
Naphthaiene

SURROGATE RECOVERY
PID

WA 1 2401 _j

FD
Surrogt % R Ranwe %Rcry
1,4-Difluorabenzene 121% 70%-130% 123% 70%-13%

Hydocwabw Range dab eadhe coceratios of any swrogates) a efuing In that range
* 0-ce Aipha*c hYdrocbon exciude the cwcentration of TergetAnalytee ekdi I :st rangp.

*' 03c-0c,.Alp haett ydrolrns exAid.econoenfrrfftiof rTrget Ana4*ts Sing uurran ge AND concenrttn U
CO-C Aromatfi Hymaran .

U = Analyzed but not detee

eo'd e~saasos 0 XVAdflONO 310H1 SOON Rd WW717 IM 00-80-03G

m I
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*~ EnulronmentMl Laboratortes

I
375 Paramount Drive - Suite 2

Raynham, MA 02767-5154 - USA
Phone: 508422-9300

Far 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPEf) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lockheed Wilmington

Sample ID: WE-4D
bate i ap

xId, Amut I Soid&
F12/1/00 ! 5 mL N/A

ETR Number: 45226

Lab ID Number: 45226-02

Associated Blank: Vwn2O7Bl

Dae D51Cm
Aad Factr jAnalvst
12/7/00 1. I I AL :

VOLATILE PETOLEUM UYDROCARBONS (VP !r p/L
IAnlyte Amount _Qualfer I

CrCg Allphatics 249 U

CrC2 Aliphatics 3a 240
Aromatics1  

_70, U
Unadusted Cs-C, Aliphaics' 240 U
iUadusted CrC, Aliphatics' 24

TARGETED VPH ANALYTES inpg/L
Annate Eue a
MTBE _ _ C 1CU

BenzeneC C,
Toluene __- Ca 1 U

JEybenzeno _ C - C12 U
im & pXylene CO - C1 tO U

Naphthalene N/A ~10 U

SURROGATE RECOVERY___ ___ _____

-. ~ ~ ~ ~ F __ _ __ _ __

1. Qffurbenzens Iig -. _70%_130% J__04_

dMcarbon Range date eirotude wmanc'atns ofeany surae(s) endor Irmm elatn Qn that rge
2CvC8 Mfphet Ilyd1ttans exclude the ccrna~nofr n arqe(t Ana"As fbr~dnmg.

C9-C12 Aliphadfc HYfrocrbons ezdudo cwn enkatbn of Targert atytes elUftn it) "ae AND wncan11ntion of
C,~c~ Aromatic Hydmcad0n&

U NAnalyed bu not Netecte/'

693E~86S 'O XlJ OD 31OH SQOOM Wd 69:10 IdA 00-90-3GaoM 'd 893W8809 'ON XVJ
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Enlronnmental LaboratorIes 375 Paramount Drive - Suite 2
Raynham, MA 02767-5154 -USA

Phone: 508-822-9300
Fax 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH).ANALYSIS
MADEP-VPH-98-1 Rev. -

ETR Number: 45226
TRC Environmental

Lab ID Number: 45226-w
Lockheed Wilmington

Associated BIanlC VWI2U7BI
Sample ID: PZ-8S

Dat- i cmpleD
Redved ! Amont %Solids Aanlyzed r A

12f1/001R)5 ml N/A i 12//00 1 L

VOIATILE PETROLEUM HVDROCARBONS( baVbL

CrCAliphatics 2 240 U
, 0-IAE phics 380

Cr omiaties ' - 7. 1
Unetd 2zC.Aliphaisl 240 U
Unadjusfed C AliphuUcs . 436

TARGETED VP!H ANALYTES inpgfL
Anuite folutkn Range3 rM~ __ . . Cs - Os

*Benzene C es - i Ce
Tduene C5s U
Ethylbenzena- UCs - C7
m & p Xylene C9 - G I'i

- Xylene C9 - C121' ________13:

Naphthalene N/A 10I u

SURROGATERECOVERY

* PI~D Fnt ; D%7O .~O
iSnrrogute % Recovr Rang.-e % RecoVer Rag

1.-DMuorobenzenea 103% 7go0 9 ~ #%10

1Hy&ocrbon Rangr date exciode concentratons ofeny surtogaWe(s) anbtiliidwds elu~ugi Wet anga.

CrCu Atha'bcfHydrwrs extie the conceno'tion of Target Anfycsekdwtrauthr.
C,-Cf M phalUc t'dmcarbns exclude concentraon of TargeI Ana4eas ekginltange AND cwntbran of

Ct C, AtoaScydrcarbtot

U w Analyzed but not detected

so 'd Uses8e8eo 'Ow XVA ONDO 310H SOON Ud 69:10 INA 00-90-03a



Enutronmental Laboratories 375 Paramount Dive - Suite 2
Raynhan, MA 02767-5154 e USA

Phone: 508-822-9300
Fax 508.822-3288

VOLATILE PETROLEUM HYDROCARBON (VPU) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lockheed Wilmington

ETR Number: 45226

Lab ED Number: 45226-07

Associated Blank: VWI120711

ISample TD! TRC-104
I Date Sample Date Diludon

ecid Amnt% SpUds Analyed ) Factor Anvt~ I *Msctc Auimlvst
12/1/00 m 5 mL N/A 12/8/00 1- AL

VOLATILE PETROLEUM HYDROCARBONS (VPH)_in pg
AnalyteA Amoun _ |Quaifr

.- C Afphacs 2 320'.
ceaAfphatles 1-. 240

CrCto Atmatics1 70 U
Uhagusted Cr( Allphatic& 580
L/nadjused C9-Ca Aliphaticsa 240;_

TARGETED VPH ANALYTES In pg/L
AnvE. -Uition iange Qualifier

MnyE q. 2601,
MTBE C-Ca [

CToruene C -
y C j - U

mXlene CC 12  10 U
jwsprhtthaien NI. . 05 U

SURROGATE RECOVERY

'Surrogate
f1,4-Difuotabenzene

PID FID
Yd Recovery Range 1 Renovery Rnge

} 103% 170%-130% 103% 70%-130%

'HyAcarbon Rwge data xcdade concentratons of any surrogete(s) ancar intemal standards eluting in that 'ange.
* CrO, AEpk$A-Hydrocarboos cdudo the concentrtion of Target Analytes tuting in that range.
* CeC AAA -Nyfrcbrs ekclde concentratim of Target Aalytes eluting in that range AND concentraon of

Ca.Cie Ammat Hgdoatons.

U = Analyzedfbd not deteded.

~O M99~~889 O )W dMOND 31OH SOOMh Wd 69:tO I83 OO-9O-O30M 'd 993EM909 *ON W



5 w UBA BSRV.SR A 'aLP Lab

Enulronrnental Laboratories 375 Paramount Drive - Suite 2
Raynham. MA 02767-5154 * USA

Phone: 508-822-9300
Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lockheed Wilmington

ETR Number: 45226

Lab ID Number 4sm-Os

Associated flank: VWfmBI
Sample ID: TRC-105S
I Dare ;Sample ' ua Dau$ou
Reedvd Aount Solds Anzed % MFtor Andyft
121/00 5 ML N WA 2/800 1 AL

VOLAILE PETROLEUM EMROCARBONS (VPlUa pg(L
Analte IAmount QuAiter

CA-C Alphafes R 24I
Cyg Aliphatles _170

CsrCjgAromatics ' 7U
Unadiusted Cr-C Aliphafics' 240 U

Unadjusted CrCi2 Aliphadts' 1.70j

TARCETED VPH ANALYTES in glL
:Analyte MadoaRange Amoem Qudifiw
MTBE Cs-OCa 5 U

'Benzene C - Ca 5 U
Toluene C - Cg 15 U

Ethylbenzene Co- C . 5 U
m& pXylene C,-C1a 1M

o-Xyjene jc-C 12  10 U
Naphthalene I N/A i 10 u

SURROGATE RECOVERY

Surrogate | % Recovery
1,4-Difluorobenzene | 100%

'ID YHD
Rang. %Rcovery Rane

170%430% i 98% i0%-1i!30j

Hydroron Range data exclude conced'atinsof any awmgab(8) aVor inmal standslts elutig f Mi
SCrCe A4l9aticHydrocamon exclue e once 'bb w rwget Analyqes ekSng in thattange.

'CC , AIphatt Hfflocsrbons exclude cown~tuton of Tage! nslytes elullngk that rangeMAV concewtaJon? of
CC,, Ammatic HYdrocarbons.

U = Analyzed but not detected.

90 d 88SE~U6090N XVIMR 3101 SOOM 9d 002EO IlkI 00-8G03(
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Environmental Laboratories 375 Paramount Drive * Suite 2
Raynham, MA 02767-5154 * USA

Phone: 508.822-9300
Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

TRC Environmental

Lockheed Wilmington

jSample ID: TRC-105D
I Data 'Sample

Recetyed ; Amount % Sods
12/1/00 |6 mL N/A

ETR Number: 45226

Lab ID Nuniber: 45226-09

Associated Bankc VW1207B1

Date' DiWtao
Anayd Factor ant
_12/8100 1 iAL

VOLATILE PETROLEUM HYDROCARBONS (VPH) tn pg
Analyte Amonar Qatier
CrCs Aliphatics 1 240, u

CCI Aliphatics 14

Unadjted Cse Alphatics 240. 1U
,Unadjusted Cr~iz Allphatics1 

_ ___ 140

TARGETED VPH ANALYTES In yg/L
Analyte Eltion Range IA r

MTBECo i C 5~ U
'Benzene cs - C0 5 U
,Toluene oS - 17,1
'Ethyvlbenzene C-C J 51
tr & p xyienea,- a7
o-~Xyene C- 10
Naphthalene N/A 101 0

SURROGATE RECOVERY

eurrogat n

1t4-Druorobnzene

PI)
% Recovery Range

01% .70%-130%

-
[T

r

FID
% Rwery
103%

Hydcoabon Range dat3 aexdue concenfrafions of any surogate(s) andbr fierml swfanlt Oftg ia that range.
C2 -C, Aliphabc Hydrcrbons oxduce Un oncenrauon of TargeL Anajes .uf i ft Wg.
C ,-cA, phafk Hydrocerbons exdude concentUon of Target Anales daug b 1hat range ANcccrntrion of
C,-C,o Aivrratic Hydocarbons.

U = Analyzed but not defected.

90 ' 98~~88O 'ONXVAdflOHO 310H SCOON Pd oo~e INA3 00-8O-OHU

_ Range j
70%-130% i
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uus a a fltfl %JAa ULMfDRynaM 2675 S

Enuronmental Laboratories 375 Pemmount Drive * Suite 2
Raynham, MA 02767-5154 - GSA

Phone: 508-22-9300
Fax: 508-22-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

ETR Number: 45226
i TRC Environmental

Lab JD Number: 45226-11
Lockheed Wilmington I ~Associated Blank: VWlnO7Bt

Sample ID: Trip Blank AsewdBu:V10B

VOLATILE PETROLEUM HYDROCARBONS (VP ) glL
Anlyvte Amount __I____Amcwr

CrUAipZJhat __ 2401 U
CC2 Allphatcs 00 U

CCsAromatcs' 70 U

Unsdjusted CrCs ~htc 240 U

Unadjused Cr ,Z AlphatcsL0

TARGETED VP! ANALYTES in pg/L
Eludan Iange Amon- QuAer]

MT8E I CCa .5L I

L e -Cs 5 U
IToluene |1C1;-Ca5151[o ene S-, IC ~j U I
Etybenzene C - C 5
m&pXyene-101

Xene.C - C 101 U

Naphthalene N/A 1 10 U

SURROGATE RECOVERY

Surrogtre %Racavery Range %Recoery Ran

1,4-Diflurobenzene ! 100p% 170%-130% 1 97% 70%-130%

I
Hyrocarbon Range data -cide concenktbns of any srmogate(s) andor intena tMnign that rarg.

C4-C, Airphtd HyWdcarbons excitae ce pentrUo of nvet Analyes e0flig? bt rang.
O9-C 2 Aliphatic Hydroocors extate Wiotration of Target Anal ytes eisrej lt S|twrne AMbecncentration of

C,.C1 Q Aromatic Hydrmcasons.

U f Analyzed bat not detected.

L~~~~~~d~O 310~9O O XAdl H l SCOOM Nd 0020O IUJ UO-90-03aLO 'd 89ZEEZBSOS 'ON xvi
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Envtronmentat Laboratories 375 Paramount Drive -SuIte 2
Raynharn, MA 027675154 -USA

Phone 508.822-9300
Fax: 508.822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VP{-98-1 Rev. 0

Quality Control Report Lab ED Number: flflZ7Rl

Sample ID: Method Blank
Daw Sample Date Dea 4

Recalved Amount % Solids Analyzed Factw LAmlyn I
N/A 5 mL N/A 12/7/00 + I A

VOLATILE PETROLEUM rYDROCARBONS (VPU) in t#L
*Analyte Amase j QualiWr

rC, Arh2401 U

Pr-1 Alphatics 100 U
jcrCiocAmmatic 701U
Unjajusie-d"C-eAliph~as 2401 U

Unadjusd 0 ra n Aliphatics t U

3 TARGETD VPH ANALYTES in pg/L
Anayte Elution Rauge Ameunt Qaier

MTBE Cs C 5! U
' Benzene C5 Ca 5i U

Toluene _C - ca 15 U
Ethylbenen C12 G 51 U

R ~ ~~~~m & p XyleeC. e1
-xylene Ca -0C2 10! U

Naphtafe N/A r 10 U

SURROGATE RECOVERY

-Surrogate . %.Recovery Range %_Recover Rage
,4-Difluoobenzene 100% j70%-130% 99%

Hydrocarbon Range dexcude cxncenrations of any surmgate(s) andfar nrmn nat s Mtinnsft kl&W hanang.

C 2 rC, Arlphatic dcaromns exckgh, the oancentraton of Tanle Analyes eMgin ba r
Cp-Cq Aliphatic Hyfatoans exdue oncentrudon of Target Anayts eUhg hnt rane AND 0onceAcmf of
C C, AromatkC Hyncns.

U -Analyzed but not detected

88?2SO8S QON XV3 MfOND 31011 SOO Rd OQWg INA 00-80-330s0 'd
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Environmental Laboratories 375 Paramount Drive - Suite 2

Raynharn, MA 02767-5154 - USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBONS
LABORATORY CONTROL SPIKE

|Sample D: VW1207
DTe I Time

Analyzed Analyzed Analyst'_RstFleDInrne D
121700 1:07 PM £ AL T:\TC4\DATA\DECVPH\0D07002.ST P-PID
12/7/00 1:07 PM I AL T:\TC4\DATA\DECVPH\PD07002.ST P-PID

VOLAT.EPETROLUM *YDROCAfBONSin: pg/L (pb)
Paramtr Target Con. Actual Cone. Pemat Recovery QC Limits4B150 149, 93% 7V*4 -130%

IBenzee 50 50D 101% 70%-130%
Toluene .150 1501 100% 70% - 130%
.Etyenzne5 70%-130%

-& p-Xlene - 200 1949 70%-130%
-Xlene . j___ 6100 101 101%70%-10%

pthaln 10 103 103% 70%-130%
12,4-Tithbnz0 01: 101% 70%-130%
Pnane I00 110% 1 70%-130%
2-hylpemne 50 150 10Wo 70%-130%
2,24- 48! 98% 1 70% - 130%

in-Nonane 100 1191 119% 70% - 130%

SURROGATE RECOVERY
-PD FID

,Smogate I % Recovery I IMange %Revery Rag
11.4-Difluorbeee " 104% 1 70%-130% 101% 70V-130%a

Vl20MI

60 d99~C8B03'ON VA dlOE 31OH SUOOMi 1d t02~0 [NJ 00-00-3a60 'd HUMES 'ON XVJ
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Innovative Engineering Solutions, Inc. 'IBright Ideas

March 9, 2001

Paola Macchiaroli, PhD
TRC Environmental Corporation
Boot Mills South
Lowell, Massachusetts 01852

Subject: Tank K Area GW Remediation System Start-up, Former GE Facility, 50
Fordham Road, Wilmington, Massachusetts
RTN 3-518

Dear Paola:

This letter covers the Tank K Groundwater Remediation System start-up period between
February 8 and March 7. The IESI personnel monitored the system operation seven times (2/8,
2/9, 2/21, 2/23, 2/27, 3/2, 3/7) during the start-up period. In addition several repair site visits
were required to replace the failed blower and install the new one.

GENERAL SYSTEM OPERATION

The Tank K Groundwater Rernediation System began operation on February 8, 2001. Initially,
only the SVE component of the system was turned on to establish the baseline conditions. The
SVE The next day the biosparging wells were turned on at the low air injection rate of 0.8 cubic
feet per minute (CFM) per sparge point.

During the weekend of February 10-11 the biosparging blower failed and the system shut down.
After the new blower was installed the system was restarted on February 21, 2001 with the
biosparging wells running at 0.8 CFM per sparge point. The air injection rates were slightly
increased to 0.9 CFM per sparge point on February 23, 2001. The air injection rates were further
increased to 1.2 CFM, 1.3 CFM, and 1.5 CFM during the subsequent site visits on February 27,
March 2, and March 7.

The system operated without interruption during the period between February 21 and March 7,
2001. In-Field Groundwater Parameters were measured and recorded on February 27, 2001. A
remote monitoring device was installed on March 2, 2001. Subsequently the system operation
was checked daily over the phone.

No organic vapors were detected in the extracted soil gas over the reported period. The absence
of the vapors may be due to the frozen conditions of the vadose zone during the winter period.

17 Avery Square Suite G - Needham, Massachusetts 02494 - (781) 455-8456 - Fax: (781) 433-0987
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OPERATIONAL PROBLEMS

During the weekend of February 10-11 a crack developed in the body of the biosparging blower.
The blower subsequently failed and ceased operation. The blower's manufacturer sent the
replacement blower that was subsequently installed by the IESI personnel. IESI believes that the
blower failure was random and does not indicate an inferior design/manufacturing quality.

It was noted that three sparge points had no detectable air flow when the biosparging system
began operation (see the 02/09/01 field monitoring form). Later three more sparge points
exhibited no air flow conditions (see the 02/21 through 2/23 field monitoring forms). It was
judged that the screens of the sparge point became clogged by silt and sand particles. The
clogged sparge points were developed on February 27, 2001. The development consisted of
inserting a 3/8-inch tubing to the bottom of the sparge point, pumping fresh water into the tubing
and forcing the silt and sand particles out of the well by water flow. It was noted that up to 10
inches of sediment was evacuated from the clogged sparge points. The sparge points were further
developed by evacuating water by a peristaltic pump. After the development five out of six
sparge points resumed normal operation (see the 2/27 field monitoring form). Currently only the
sparge point 0-1 exhibits no flow conditions.

Should you have any questions or require further information, please contact Boris Dynkin at
(781) 455-8456ext226.

Very truly yours,

Innovative Engineering Solutions, Inc.

Boris Dynkin, PE.
Principal Engineer



+ g

s ~

*

m

dc

dc

Si
~ii

4.

m

ri

C
2
U
C

ji
/
/ /

I!

'I
'*

Jr



A; 0

crM<

y*

nz

UtZ M

Uw

2s

L00

w w



B ii
7=U"

N

7

I,ill
II I -

U - d1

I 0~

I Iii i
I

4 I-I -g -'S
1gb I

Ii

- J
Iii

--

~WCSIC6. 1.1 II

41111 flflod

ijis



IOU-

Cd,

0

0

U UP



Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma
Date: 2/'/9 Name: /oo41s r4Cy

BIOSPARGING COMPONENT

Cooling Loop Cooling LoopICooling Loop Cooling Loop Inlet Outlet Depth to water in
Inlet Pressure 'Outlet Pressure'CmetTemperature Temperature WE-4S feet

psi psi
F OFI~ ~~~ . .........-.. .. -

SpargPoint Flow, C Press.C

A2l

B1 ,,

83
84
B52

C2 t

C3
C4
C5

SVE COMPONENT

BlowKnockout Inlet: Knockout i Midsram GAC GAC OutletDischarge 2GAC InletVapVacuum Outlet Vacuum iscagVapor Conc Vapor Conc. CommentsPressure Conc. ppm rin.w.c. in.w.c. ppm ppmin.w.c.

Vacuum Vapor ConcCLaterallD Comments
mn.w c. ppm

Lateal A /
Lateral B 7TI
Lateral C

<A~i



Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma
Date: 02 ,101/ Name: $9 r

BIOSPARGING COMPONENT

Cooling Loop
Cooling Loop Cooling Loop Cooling Loop Outlet Depth to water in
Inlet Pressure Outlet Pressure Inlet WE-4S Comments

Temperature
psi psi Temperature F. feet

F- -o / - --

Sparge Point Row CFM Pressurepsi
Al
A2 S.2I
A3 if >

B2
B3 12
B4 / f
BZ7

C1C22
C3

C5 3L.CS T/S
-- -- -- ---------- ---

/9Sd/]>/t/ J'A 1-11
.9'; ,4: / -, ,

~~V /A~t /J,, /n~~ ~~i
$0~f4%r4-i1Y4 /

Rj4 i-/a*('~

SVE COMPONENT

Knockout Inlet Knockout Blower GAC Inlet Vapor Midstream GAC GAC Outlet
Vacuum I Outlet Vacuum Discharge I Conc. I Vapor Conc. Vapor Conc. Comments
in.w.c. in.w.c. Pressure in.w.c ppm ppm ppm

Vacuum Vapor Conc.Lateral ID Comments
in-w.c. pm

Lateral B.Latra C ...........
ILateral C i/1



Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma
Date: 2/2 7/' / Name: 9 Dipi J z 'ki

BIOSPARGING COMPONENT

Cooling Loop
Cooling Loop Cooling Loop Cooling Loop ol Depth to Water in
Inlet Pressure Outlet Pressuref Inlet WE-4S Comments

Temperature
psi psi Temperature 'F feet

OF

9.0a 10; 2,27 rett*~*dA 0' .4-flt/,C 44g..- I
/~ A'. y~I

Sparge Point Flow CFM essur
Al / 3.3
A2 1 CC
A3
A4 -yo p i 4 1 Tr
B1 C. 2

C3 4

4
B-S

C15M
02 i/ {

C4 '2 ~ 5-
C5 i 92 6 0
C6

14,e/ j L mt//4 "Ol/-91 .r /'

2 / 7h± 4'0~4 2 C/j. 74

uWr'// {Cf r: /4 (7f/f

SVE COMPONENT

Knockout inleti Knockout Blow GAC Inlet Vapor Midstream GAC GAC Outlet
Vacuum Outlet Vacuum - Discharge I Conc. I Vapor Conc. I Vapor Conc. Comments
in.w.c. in.w.c. -Pressure in.w.c. ppm ppm ppm

............... ~. ....... ..... ...

Vacuum Vapor Conc.
Lateral ID Commentsm w eppm

Lateral A I

Lateral C .17

9 ;-



Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma
Date: 2/g/Q/ Name: 4O I') iQ95)

BIOSPARGING COMPONENT

Cooling Loop
Cooing Loop Cooling Loop Cooling Loop Outlet ph w n
Inlet Pressure lOutlet Pressurei Inlet i T aE-4t Comments.

T emperature Ipsi ps Temperature tFi feet

T o) //:r)

OF3
* .____ ___ _ I ____ ___ - _ ____ __2

Spage Point Flow, CFM Pressure, psi
Al
A2
A3

1

.- 4 ............. -;

82
B3

B4

Cs. ....

C2 _____I*

C3-

I S

b? 24 a"g / w*tyhajj/1 f cr J.

SVE COMPONENT

Knockout Inlet1  Knockout Blower IGAC Inlet Vapo streanGACi
Vacuum IOutlet Vacuum Discharge I Conc. Vapor Conc. ; VaporCooc. Comments

I I i
in.w.c. in.w.c. IPressure in.w.cj ppm ppm ppm

aozr Co
£ 5 1 11 a

Vacuum Vapor Conc.ILateralID nwc. pmCommentsin.w.c. ppm
Laleral A 1

Lateral C / 

/1cg aperncI

/Ga~ehQo Yovq



Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma
Date: 2 9// Name: t &dI r
Tn-i: /2 ?0

BIOSPARGING COMPONENT

Cooling LoopI Cooling Loop Cooling Loop Cooling Loop u Depth to water in
Inlet Pressure Outlet Pressure, Inlet etWE48 Comments

psi psi Temperature 'F T F feet

___ o/,:3 /0OPA 1.5*Sit&f#1

I 4 Mt/ ny. A]~ 4744g /6 7 [

4vtb //LtJ

SVE COMPONENT

Knockout Inlet Knockout Blower IGAC Inlet Vapori Midstream GAC GAC Outlet
Vacuum Outlet Vacuum Discharge Conc. Vapor Conc. Vapor Conc. Comments
in.w.c. in.w.c. Pressure in.w c ppm ppm ppm

Vacuum Vapor Cone.
LaterallID Commentsn cppm
Lateral A %

Lateral B z 7
Lateral C $

Sparge Pont ow, CFM Pressu p

A2 Oj
A3

CC2 6.
B3 00

B5ff& (

C4 0 T
C5 0
C60, C



Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma
Date: 2//o ( Name: / t,5tk

BIOSPARGING COMPONENT

Cooling Loop
Cooling Loop Cooling Loop Cooling Loop Oe Depth to water inl
Inlet Pressure iOufet Pressure, Inlet mperature WE-SComment

psi psi Temperature OF; feet
OF i

9 9) 22 9 2

ar Point] Flow, CFM Pressure, psi
Al
A2
A3

B2
B3 0b9

B4 0
85 '0

C1 0 1 9.7a
C2 ' 0 90
C3 I
C4 l

C5 0 9

C6 aiL LE

T/, -ofdd/
t/ 2//-' 3t r 2. fe4

yV- / S ee / t /.s'

-4o f /l/ / w 0-/j LJ./4Le/o, *tt 2/trr4 /doycm

SVE COMPONENT

Knockoutlnlet Knockout Blower GAC Inlet Vapod Mdstream GAC GAC Outlet I
Vaocuum In ulet~ aum cag I CoZ I iVtVacuum Discharge C . Vapor Conc. Vapor Conc. I Comments

in.w.c. in.w.c. Pressure in.w a ppm ppm ppm

I 5

LaealD Vacuum IVapor Conc.
in.w.c. ppm

Latra A I/

Lateral B | /
Lateral C 6 /e7



Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma
Date: 2/2 3/)/ Name: /J i

. BIOSPARGING COMPONENT

Cooling LoopCooling Loop Cooling Loop Cooling Loop olet Depth t2 water in
Inlet Pressure Oudet Pressure Inlet WE-4S CommentsTemperaturepsi psi Temperature cF feet

i2/ F

Sparge Point Flow CFM Pressure, si
Al 9 £0

A2 (70

A4

82 F
B3 0
B4
BS

C1 1

C2,C3 0 9
C4 09
C5 02

--------C6 d'5j (

SVE COMPONENT

Knockout Inlet Knockout Blower IGAC Inlet Vapor Midstream GAC GAC Outlet
Vacuum Outet Vacuum Discharge Conc. Vapor Conc. Vapor Conc. 'Comments

in.w.c. in.w.c. Pressure in.w c ppm ppm ppm

Lateral ID Vacuum Vapor Conc.
LateallDCommentin.w.c. ppm

LateraalA /.f

LateralB B
Lateral C

,kaee %#696 u~,A2 /o~4.v$ /7'4

' ,~' qAn, covk$/ass. z)es-r/o>e,,r&y
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