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TRC Reference No. E9202-3602-02180
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 concemns or comments you may have. In the meantime, should you
have any questions or comments, please feei free to contact Paola at (978) 656-3582.

Sincerely;

o 7 Uite

Bruce Hoskins, P.E.

_(3()...\‘. Q—-EJ ihi

Paola E. Macchiaroly, Ph.D.
Project Manager
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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 Strest * Loweli, Massachusetts 01852
Telephone 978-970-5600 ® Fax 978-453-1995
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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)
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Massachusetts Department of Environmental Protection BwWSC-108
Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL
FORM & PHASE | COMPLETION STATEMENT
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H) 3] [oos18 |

r

Release Tracking Numb

SITE LOCATION:

Site Name: (optional) ~_Former General Electric Facility (Tank K Area)

Street: 50 Fordham Road Location Aid:
City/Town:  Wilmington ZIP Code: 01887
Related Release Tracking Numbers that this Form Addresses:

Tier Classification: (check one of the following) X)Tieria  [Jmierte [Imiestc [ JTiern [ ] Not Tier Classified

If a Tier | Permit has been issued, state the Permit Number: 83052

OO0 &¥HMO0 OO0

THIS FORM IS BEING USED TO:  (check all that apply)
Submit a Phase [ Gompletion Statement, pursuant to 310 CMR 40.0484 (complete Sections A, B, C, G, H, | and J).
Submit a Phase I} Scope of Work, pursuant to 310 CMR 40.0834 (complete Sections A, B, C, G, H, I and J).

Submit a final Phase Il Comprehensive Site Report and Completion Statement, pursuant to 310 CMR 40.0836
{complete Sections A, B, C, D, G, H, | and J).

Submit a Phase lll Remedial Action Plan and Completion Statement, pursuant to 310 CMR 40.0862 (complete Section A, B, C, G,H,1and J).
Submit a Phase IV Remedy Implementation Plan, pursuant to 310 CMR 40.0874 (complete Sections A, B, C, G, H, } and J).
Submit a As-Built Construction Report, pursuant to 310 CMR 40,0875 (complete Sections A, B, C, G, H, | 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, 1andJ).

Submit a periodic Phase V inspection & Monitoring Report, pursuant to 310 CMR 40.0892 (complete Sections A, B, C, G, H, 1 and Ji.

Submit a final Phase V Final Inspection & Monitoring Report and Completion Statement, pursuant to 310 CMR 40.0893 (complete Sections
A,B,C F G,H,i{andJ).

You must attach all supporting decumentation required for each use of form indicated, including copies of
any Legal Notices and Notices to Public Officials required by 310 CMR 40.1400.

L]

RESPONSE ACTIONS:
Check here if any response action(s) that serves as the basis for the Phase submittal(s) involves the UQ JEnov@EﬂkM.E D
{DEP is interested in using this information to create an Innovative Technologies Clearinghouse.)

Describe Technologies:

D.

O
O

[
L]

PHASE Il COMPLETION STATEMENT: MAR 7 52001

Specify the outcome of the Phase || Comprehensive Sites Assessment:

Additional Comprehensive Response Actions are necessary at this Site, based on the results of the Phase Il CompreDEPe Site Assessment.

The requirements of a Class A Response Action Outcome have been met and a completed MH:&AMM@V@F%

be submitted to DEP.

The requirements of a Class B Response Action Outcome have been met and a completed Response Action Outcorne Statement (BWSC-104) will
be submitted to DEP.

Rescoring of this Site using the Numerical Ranking System is necessary, based on the results of the final Phase |1 Report.

E.

x]
[]

L]

PHASE IV COMPLETION STATEMENT:

Specify the outcome of the Phase IV activities:

Phase V operation, maiktenance or manitoring 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.

. Sectign E.is contij the next pa

49
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Revised 3/30/95 Do Not Alter This Form Page 1 of 3
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Massachusetts Department of Environmental Protection BWSC-108
Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL Release Tracking Number
FORM & PHASE | COMPLETION STATEMENT

Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H) | 3] [oos18 |

E. PHASE IV COMPLETION STATEMENT:  (continued)

D The requirements of a Class C Response Action Outcome have been met. Further operation, maintenance or monitoring of the remedial action is
hecessary 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.).

(O Active Operation and Maintenance (O 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:

D The requirements of a Class A Response Action outcome have been met and a completed Response Action Outcome Statement {(BWSC-104) will
be submitted to DEP.

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

[:l 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.):

O Active Operation and Maintenance O Passive Operation and Maintenance
{Active Operation and Maintenance makes the Site subject to a Post-RAO Ciass C Active Operation and Maintenance Annual Compliance Fee.)

G. LSP OPINION:

| attest under the pains and penalties of perjury that | have personally examined and am familiar with the information contained in this transmittal form,
including any and ail documents accompanying this submittal. in my professional opinion and judgement based upen application of (i) the standard of
care in 309 CMR 4.02(1), (if) the applicable provisions of 309 CMR 4.02(2) and (3), and (jii) the provisions of 309 CMR 4.03(5), to the hest of my
knowledge, information and belief,

> if Section B indicates that a Phase |, Phase ll, Phase lll, 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. ¢. 21E
and 310 CMR 40.0000, {ii) is (are) appropriate and reasonable to accomplish the purposes off such respense action (s) as set forth in the applicable

provisions of M.G.L. c. 21E 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. ¢. 21E and 310 CMR
40.0000, (i) is (are) approptiate and reasonable to accomplish the purposes of such respense action(s) as set forth in the applicable provisicns of
M.G.L. c. 21E and 310 CMR 40.0000, and (iij) 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. ¢. 21E and 310
CMR 40.6000, (i) 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. ¢. 21E and 310 CMR 40.0000, and (jii) complies(y) with the identified provisions of all orders, permits, and approvals identified in this
submittal,

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

‘:] 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) issued
by DEP or EPA. If the box is checked, you MUST attach a statement identifying the applicable provisions thereof.

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

Telephone: (603) 893-0616 Ext.:

FAX: (optional) (603) 893-6240

Signature: ﬁ, Yo 7%

Date: }/ }4 / o
Supersedes Forms BWSC-070 (in part) and 013
Revised 3/30/95 Do Not After This Form Page 20f 3
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Massachusetts Department ot Environmental Protection BWS(C-108
Bureau of Waste Site Cleanup

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL

FORM & PHASE | COMPLETION STATEMENT
Pirsuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H) [3] - [oo518 |

Release Tracking Number

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
City/Town: Lowell State: MA ZIP Code: 01852
Telephone: (978) 970-5600 Ext.: FAX: (optional)
D Check here if there has been a change in the person undertaking the Response Action.
. RELATIONSHIP TO SITE OF PERSON UNDERTAKING RESPONSE ACTION(S): (check one)
[X] RPorPRP  Specify: O Owner O Operator O Generator OTransponer Other RP or PRP:  Other lagally responsible party
D Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c. 21E, 5.2)
|:] Agency or Public Utility on a Right of Way (as defined by M.G.L. ¢c. 21E, 5.5(})
[]  Any Other Person Undertaking Response Action Specify Relationship:
J. CERTIFICATION OF PERSON UNDERTAKING RESPONSE ACTION{S):
! Joseph Yeasted , attest under the pains and penalties of perjury (i) that | have personally examined and am

tamifiar with the intormation conlained in this submittal, including any and ail documents accompanying this transmittal form, (i) that based on my
inquiry ot those individuais immediately responsible tor obtaining the intormation, the material information contained in this submittal is, to the best

of my knowledge and beliet, true, accurate and complete, and (jii) that | am tuily authorized to make this attestation on behalt ot the entity legally
responsible tor this submittal, i/the perscn or entity on whose behalf this submittal is made am/is aware that there are signiticant penalties, including,
but not limited to, possible fines and imprisonment, tor willtully submitting false, inaccurate, or incomplete intormation.

// Titte:  Vice President

For. Joseph Yeasted - TRC Environmental Corp. Date: March 19, 2001

{print name oOf person or enlity recorded in Seclion Hj

Enter address ot the person providing certitication, it ditterent from 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.

Supersedes Forms BWSC-010 (in part) and 073
Revised 3/30/95 Do Not Alter This Form Page 3 of 3
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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 316 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:

o 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.

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

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

e Conduct shake down procedures and start up of remediation system.

L2001-250 1



-y .

l- - ‘-

.

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: '

e 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). :

e 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.

e  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).

e 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-1 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-buty! 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-1 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.

L2001-250 2
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1.2.2 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.

L2001-250 3



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
remote monitoring system

Jan. 29 — Feb. 5, 2001

Initial system Startup/shakedown Feb. 7, 2001
Equipment failure and system repair Feb. 720, 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-1058) are installed to 10 feet below grade with 9 feet of slotted PVC well

1.2001-250 4




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 menitor
slightly deeper groundwater conditions in the lower portion 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 lbgs 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.

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.

~be

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 atr 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-1 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-1 criteria in the samples collected from the deep menitoring 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-1 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-1058

WE-7 TRC-105D :
WE-8 WE-4S-2 (field duplicate of WE-48S)
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

L2001-250 6



quantitation imits. 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-48 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-1
standard, it is unlikely that the high bias increased the naphthalene result to the extent that it
would exceed the GW-1 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 L.CSs 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 Biesparge 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 peristaitic 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-1 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
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 Lumenics 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 MADEDP prior to installation procedures.

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-ficld 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 water
directly into the biosparge points. Since these activities, five of the six clogged wells resured
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normal operations. Currently biosparge point C-1 exhibits no flow conditions. Given that
biosparge point C-1 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-85 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-1 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:

VOC concentrations in air prior to control and after control

Overall VOC reduction efficiency of the air pollution control system in percent by weight
Maintenance records of the system

Monthly operating hours of the system

Repair records.

bl

Systerns 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-45, 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:

e  Depth to groundwater

e Dissolved Oxygen (DO)

e Oxidation/Reduction Potential (ORP)

) pH
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e  Temperature
@  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

¢

ulD u\ SS \0
/\ ¢/
@Q @Q»&

The purpose of the groundwater monitoring program is to evaluaté the degradation of
contaminants in the target area induced by biosparging/SVE ty?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.

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

6.3 Groundwater Monitoring

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 sampling in
September 2001, Future sampling will'Gccur dufing the months of March and September. 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 1 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

W

G)( Depth of | Headspace
\ Boring ID Drilling Date Sparge Point ID | Sparge Point | VOC Result
N Dﬁb {ft bgs) (ppm)
AN s sPai 12/20/00 A4 10 <
PN/ sp.az 12/20/00 A-3 10 Sheen!”
0“ W SP-A3 12/20/00 A2 10 15
kY \. SP-A4 12/20/00 A-1® 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-B1 12/19/00 B-4 15 150
SP-B2 12/19/00 B-3 15 Sheen'"
SP-B3 12/19/00 B-2 15 Sheen'"
SP-B4 12/20/00 B-1@ 15 4
SP-C-1 12/19/00 C-6 15 15
SP-C-2 12/21/00 -- <1
SP-C1 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@ 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:

‘;’ Field screening was not performed due to the presence of a sheen on the water sample,
@ Biosparge Point instalied even though field screening did not exceed 10 ppm to minimize delays and

interference in traffic lane.

-- Sparge point not installed
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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
iCore 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-1055" X
pPZ-8s** X
DEEP OVERBURDEN .
iCore of Plume |WE-4D** X X
Downgradient [TRC-105D** X

L2001-250

* = Replacement well for WE-2S5
** = Concentrations of BTEX, VOCs, and MTBE are below Method 1, GW-1 standards
in baseline samples.




FIGURES

L2001-250



20263 ON PoRdd| 10750 ©°q
T3 AHACOTY ¥ALYAANNOED A
NYId 3LiS &
L~1 3¥N9I4 0T e S—
3 MNYL 30 NOWWIOT HINH04 || . , aam.w v auc.nz\uz_ ‘SALYROSSY ¥ ONOZ — DMIBOWO  NyIRENY HLNON WALSAS ALYNIGHOOT NY1d ZLVIS SLEISAHIYSSYR
; NOLLYJ01 IVIS JHVAEY A8 “SSYH ‘ONIOVIM HLHON/NOLONMIM ‘AL3d0¥d QYoM MYHGHOS 3HL NO 035vE SI WALSAS QM9 THL
mtwmzxo<mm<__u‘._.%z.u_.mﬁwzﬂ._om_oz\zohoz_z.__.s A INOZII/ TN ONILOLING BATI-TIONS e SMVAS/SINVUIM S0 3003 UVADOUSDY  —r— . . y . Y 05 "ANYAM0D JRUITT VHINID NYTd NOLLY2OTEXT TYNOKTY, 8 SI NVld SIHL No 03L0Id30 2
NOLLYDO0 NYTULS/HEEVA 40 3003 FE_F_ } ? i NOUY GAIdVQY 3434 SIHVONNOE 3NN NAOL ONY AL¥3dONd 'S ZB61 Mdv NI GALINGNOD SATANMS Q13U
0095-0/6 Aﬂhav —_—— HAUTNOZI TR SHNRIGLINGN L30T TN @u s/ 0 LvnnotddY 182 002 05T 1118 114 0 A8 GEHSITBYLSI TOULNGD ONNOUS ONIddYN THIHSINYH M3N
. d INM NAOL LLYAKOUJY = —— AUVAXOUddY MY SNOUYIOT TIM ONIHOLINON F  squnones “oNi ONLAdYM 18¥00 1SV2 48 265 '3 ¥ ALYQ
TSEL0 YN ‘liemo] uo1040di0)) TIZH A14dNS 23U VM &2 N ALHTAON LVHNOULDY e :
WS uyor Jo ooy NISYE HOLYD 6Z6L 40 ANLYVD AHAYHOOLOHG TVINEY WOYS ATIVIRLIKNYYOOLOHd 37400
dinos siim jo0g (O USUWIUOIAUT DY oo INGTING _H_ TIUHEA DUIC03D TYNOLYN 3HL MO (3SVE JHY SNOUVATH ¢ 3IM NWMOHS SIAMLYES JINLTHINYT ANV DIHAVHDOCOL L
TAOH

ON39T

B

\

L)

[

<

\
1
'
Ya's a'e
.y aw

AL
L
%)

S15Naoyd
3IVASOYIY
AdL3NY

Ao T-My

ng ™
O AY

X

J3LVINO3

&
rai
A

ONPAYYd

IONVLSENS / VIWV 1

M vINV

| | sanvuam v3gv

q SANK1LIM
g

vl oNIgINg
S12N3a0¥d
3IVdSOHIV >
ONINNY IS
ALY WHINID ”
Z ONIQTING p
I
N p
IS
7 P
@ ¥ ‘Q.D ?
. [ +
Ah A
mﬁm__q JOVHOLS WNYQA 4
MNVL VIYY M MNYL T
HOLVAYd3S H3LVA/ N0 N3LYM #1& < & e
IMYV zwmpm@
Q V.meg |$|
k.h/ﬂo
,&g + VIIY YS0dSIa
i Dh I///f dIHO V1IN
/ ._._<.._50 YINHOS

m INYId —
ININLYINL (N
JOVM3S B
V,

1NVd
ININLYIAL
d3LVM 3LSYM

L

- -
s



APPROXIMATE AREA

OF CONCERN \\\\

0 23 30

1 }
)
i I — |

GRAPHIC SCALE

2
o LIND
12/4/95
WE—1%*

&

&

PZ-8S .
i \z%{
19 2P

/30795 * \%'P

6,430
4,438 300
35
_¢_GZA—5 v VBB 0540
ND WE—7_¢F w5—4Dl&<y e
ND
12/4/95 16'2,?0 '¢_ ‘¢‘WE_9
nr2es9e 129,160
35
TANK K AREA /30/95

WATER

BUILDING 2

LEGEND
Eool’ Mills South
oot of John Siraat
L] euome ”E@@ Lowsll, MA 01852
—— —— ——~  APPROXMATE PROPERTY LINE - (978) 970~5600
— CMITORING WELY.
——— «——  APPROXMATE TOWN LNE '¢' '{:‘.‘Si&&gﬁmwm /

—m== == APPROXMATE EDGE OF WATER/STREAM MW= A
A e APPROXMATE EDCE OF WETLANDS /SWAMP '¢'

K FORMER LOCATION OF TANK K

f s ] TOTAL BTEX
[e ] MTEE

0P8 SAMPLING OATE

Al 3ET\TANK IOCPRIN RON_FEPOR T —ana D

SNCLE-LEVEL MCHITORING WELL/

PIEZOMETER LOCATION

ROTE: '+ INDICATES ABANOONED WELL

FORMER GE SITE
WILMINGTON /NORTH READING, MASSACHUSETTS

FIGURE 1-2
GENERAL AREA OF REMEDIATION

Dals  03/01 | Project No.  Eaz02




- -|

—@- TS M
o7 g5 .
51 TR
ND
NOV. 2000 TRC—105SC FRC—1050
ND ND
APPROXIMATE AREA Nov.3000  NOVamo0
OF CONCERN \\\\
~OTRC—104
?
260
NOV. 2000

WE—7
s

5,630
13
NOV. 2000

TANK K AREA

3,002
6,590 ND 95
100 MR ov. 2500
ND

150
WE—A’D_Q‘?’ NOY. 2000
W —45

£—8 -9

23 30

}

GRAPHIC SCALE

BUILDING 2

LEGEND

[T oo

—_— APPROYIMATE PROPERTY LINE

S-3
_ MULTI-LEVEL MONITORNG WEEL /
APPRONIMATE TOWN LINE '¢' PEZOMETER LOCATION
= APHROYIMATE £DGE OF WATER /STREAM [ 27N

S eomiat 2c o s se UG e v
K FORNER LOCATION OF TANK K
E TOTAL BTEX (ug L}
MTBE (ug/t)
NOY, 2060 SANPUNG DATE NOTE: '*' LICATES WELL ABANOONED OR NOT LOCATED

I TARK KNCOMPLE DOH PO\ 2 1.t

Bool Mllls Sauth
Foot of John Straat
Lowall, HA 01852

'ﬁ:@@ (978) 970-5800

FORMER GE SITE
WILMINGTON /NORTH READING, MASSACHUSETTS

FIGURE 2-1
BASELINE GROUNDWATER YOC
CONCENTRATIONS

Dats 03/01 |Project No. Eaz0z




TIARTEALLHOCEE NOL TN PN

70183 ON WOk | 10/50 g

}——

S1INS3Y ONINIIWOS
HILYMANNOHD 01313—Ni
rAAEINRIE

S113SAHOVSSVYA ONIOVIY HLYON/ NOLONINTM
315 39 HIWNOJ

0095~0£6 (BL6)
ZSEI0 YA 'lieMo] n_uU@ ‘ ~
WONS UMOP JO 1004

WInos Sip 1008

mo_zoyau_mo
Z oNIgng

v

e b e e e

QYO0 LON YO O3NOONVEY T3 SAUWIION

|

NOWYI01 NILINOZIid/ TT3M DNIHOLINOA .m_>u._lm.uw_z_m

NOUYO0 YILINOZIY/ TIM ONIHOLINO RN JW)MJ....F.[_::

OQ3TIVISH] ION 1INIOd 39u¥dS
NOLY20T SNTIRG

Q3TIVLISNI INIOd 30MYdS
NOLLYD07 ONITHRO

[

S.00A WLOL

]
ONINZIYOS CT3A-N
¥04 NOLYIDT ANVS mw.—,ssoz:mmu

/

oNgung

\

3LON

Ye—MK
S-MLS

O
v

wdd NI 1INSTH ONINIFWOS OTAA-NI —~

wdd z
Z0-d5

]

XaNaoI

.ﬂ
|
f

wdd 4>
z-8-ds ]

wdd 1>
z-9-dS ]

x L —3M

wdd of wdd 1>
¥¥=dS q gy ~dS D

wdd |7 NIIHS
dd N3IHS
|—8~dS 17 wdd 051 z8-dS v/ wdd ¥
\g—dS £g-ds "~
v “ % ¥8-dS 7
!
6—13IM
% 83
wdd
Toum.um 7 wdd 5l sp-T, Qr-3M TwsA_MY
15-dS 7 wdd oy Av\ AY wdd ¢ widd @
i Z3-dS 7 $2-dS 7 §9-dS 17 Av.
DS wdd 0o V. G-vz9
\\&m oQ_ £o-dS
A 10
A
wdd 1> :
o~dS [ | w_%w Z wdd Z wdd 7
. 0 £0-dS ] ¥a~ds [

#OPIUKW.AY




FIGURE 24
TRC

Biosparge Point Construction Log-10 Feet

Depth

10 feat

Project: No.:ES202-3502-02500
Client: Date Comp!eted:iZtZﬂlﬂb
Location:

Drilling Contractor: NH Roring Method: Direct push
TRC Geologist; Chris Rudzinski

Reference Elevation: NA

Reference Description: __NA

Depth to water: 3to4 feot

Development Date: _NA ___

Development Method: NA__

Ground Surface

p<

WA

Locking Compression Cap

Medium Filter Sand Pack

Sch. 40 PVC Riser—0. ;5" Diameter

SGrout/Bentonjte Annulus Seal .,

Medium Filter Sand Pack

Sch. 40, .010 Siot PVC Screen — 0. 5” Diameter

Screen interval; 9.5' to 10’
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TR c FIGURE 2-5 Depth

Biosparge Point Construction Log-15 Feet 15 feet
Project: Eqmmer GE Facility Ne.:ES202-3502-02500 Reference Elevation: NA
Client: Date Completed;:12/(18/19)/00 Reference Description: __NA
Location: tem Depth to water: 3 10 4 feet

Driliing Contractor: NHBnring _ Method: Directpush
TRC Geologist: Chris Rudzinski

Development Date: _NA

Development Method: AA

Ground Surface

h::N
Locking Compression Cap +
ry
Medium Filter Sand Pack
522 L3
DL Lot
oL T
iy s
ot ket
-.-l o [
bt M
el {5
Sch. 40 PVC Riser — 0. 5” Dlameter ks
. Pt 111.5"
'l 5}l r
LA
2 15
Gro 2] Sea

Medium Filter Sand Pack

Sch. 40, .010 Slot PVC Screen — 0. 5” Diameter

Screen interval; 14.5" to 15’

AF:378
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APPENDIX A

BORING/WELL CONSTRUCTION LOGS



BORING LOG
TRC

PROJECT NUMBER E9202 BORING/WELL NUMBER TRC-104
LOCATION Former GE facility DATE DRILLED 11/14/00
DRILLING CONTRACTOR ADH Environmental CASING TYPE/DIAMETER 1.25" Sch. 40 PVC
DRILLING METHOD Direct push SCREEN TYPE/SLOT Sch. 40 PVC .010 slot
SAMPLING METHOD S foot macro sampler FILTER PACK TYPE Medium silica sand
GROUND ELEVATION SEAL TYPE Bentonite
TOP OF RISER 79.34 feet DEPTH TO WATER (Feet) 2.82
LOGGED BY C. Ruadzinski GROUND WATER ELEVATION
REMARKS See well construction log for well details
> o [}
—_ [ 3 . = = -
FQ|ZE|UE ] w oEg| 3
E] m 9 Slas o LITHCLOGIC DESCRIPTION o9 o J,,“ £ WELL DIAGRAM
ogi®g81gE| 3 5% 22
& b7 v 5
Asphalt and Subbase
B } 3 S1 Brown, medium to coarse SAND, some fine Grave!, some
L1 - Silt, trace Crushed stone, moist FILL
<1
- 2 .
¥
-3 As above, blacker in color and saturated . <1
- 4 -
P T 3 S2
~ 6 Organic SILTS and PEAT, saturated <1
- Grey fine to medium SAND, little Silt, well sorted,
L 7 S sub-angular, saturated
<1
b B -
- g - <1
107 End of boring

PAGE 1 OF 1




R c BORING LOG
PROJECT NUMBER E9202 BORING/WELL NUMBER TRC-1055
LOCATION Formmer GE facility DATE DRILLED 11/14/00
DRILLING CONTRACTOR ADH Environmental CASING TYPE/DIAMETER 1.25" Sch. 40 PVC
DRILLING METHOD Direct push SCREEN TYPE/SLOT Sch, 40 PVC .010 slot
SAMPLING METHOD 5 foot macro sampler FILTER PACK TYPE Medium silica sand
GROUND ELEVATION SEAL TYPE Bentonite
TOP OF RISER 79.28 feet DEPTH TO WATER (Feet) 3.00
LOGGED BY C. Rudzinski GROUND WATER ELEVATION
REMARKS See well construction iog for welf details

> fa) @

e o | o = o o |
3|25 |98 w |fo ofz| 3
& o 9 5|85 o - ¥e) LITHOLOGIC DESCRIPTION [} E al BE WELL DIAGRAM
8<(33|gE| = |E° "3 82

o N o %53 _:3
e
D... Asphalt and Subbase
i ] 3 S1 e Brown, medium to coarse SAND, some fine Gravel, some
L 9 4 . Silt, trace Crushed stone, moist FILL
- <1
L 2 - :_
- 3 - : . L 4
N As above, blacker in color and saturated <i
- 4 - <1
5 Grey fine to medium SAND, litle Siit, well sored, <1
| _ 3 s2 sub-angular, saturated
- 6 -
7 <1
- 8 -
- -
9 <1
107 End of boring

PAGE 1 OF 1



(TR C BORING LOG
PROJECT NUMBER E9202 BORING/WELL NUMBER TRC-105D
LOCATION Former GE facility DATE DRILLED 11/14/00
DRILLING CONTRACTOR ADH Environmental CASING TYPE/DIAMETER 1.25" Sch. 40 PVC
DRILLING METHOD Direct push _ SCREEN TYPE/SLOT Sch. 40 PVC .010 slot
SAMPLING METHOD S foot macro sampler FILTER PACK TYPE Medium silica sand
GROUND ELEVATION SEAL TYPE Bentonite
TOP OF RISER 79.21 feet DEPTH TO WATER (Feet) 2.80
LOGGED BY C. Rudzinski GROUND WATER ELEVATION
REMARKS See well construction log for well details
> Q [1+]
— w [ —_— =] o -
Eg 32|88 w 2c¢| 3
& m 9 5|85 & LITHOLOGIC DESCRIPTION e8a|l JE WELL DIAGRAM
se(88|g9s| 2 L8823
o » w | 5
Asphalt and Subbase
3 S1 Brown, medium to coarse SAND, some fine Gravel, some
= 1 A Silt, trace Crushed stone, moist FILL <1
- 2 -
3 ’ As above, blacker in color and saturated ¥
F 3 4 -
- 4 —
— 38 Grey fine to medium SAND, little SiL, well sorted, <1
B 7 3 g2 sub-angular, saturated
- 6 -
- 7 4 <1
b 8 —
- 9 - <1
oA 3 | s3
- 11 <1
— 12 -
™~ 13 -1 <1
141 ' Grey to light brown, very fine SAND and SILY, saturated
— 15— <
B Ny 3 S4
|- 16 -
- 17 <t
-]
- 18 -
- 19 4 <1
20 End of boring

PAGE 1 OF 1



TRG Fiush Mount Overburden Well No.

Monitoring Well Construction Log TRC-104
Project: No.:EQ202-3502-02500 | Refarence Elevation: __79,.34 feet
Client: Date Completed: 11/14/00 | Reference Description: __BVC {TOR)
Location: ___Tank K Depth to water: _2 82 feet
Drilling Contractor: ADH Envinmental Method: Direct push _ | Development Date: _11/17/00
TRC Geologist: Chris Rudzinski Development Method: Pedstalticpump

2" Diameter Steel Road box
Ground Surface

Concrete Apron

Locking Compression Cap

PVC Inner Casing

Medium Filter Sand Pack

Bentonite Chip Annulus Seal

Sch. 40 PVC Riser — 1,25” Diameter

Sch. 40, .010 Slot PVC Screen - 1.25” Diameter
Screen interval; 1'to 10°

Madium Filter Sand Pack

2!'

AF-3T8




TRG

Flush Mount Overburden
Monitoring Well Construction Log

Well No.

TRC-105s

Project:
Client:

No.:ES202-3502-02500
Date Completed:11/14/00

Location:

Tank K

Drilling Contractor: ADH Fovironmental . Method: Direct push
TRC Geologist: Chris Rudzinski

Reference Elevation: _ 79.28 feet

Reference Description: __ PVC (TOR}

Depth to water: _2.41 feet

Development Date; 111700

"Development Method: Peristaltic pump

AF-376

2" Diameter Steel Road box

Ground Surface

Concrete Apron

Locking Compression Cap

PVC Inner Casing

Medium Filter Sand Pack

Bentonite Chip Annulus Seal

Sch. 40 PVC Riser - 1.25” Diameter

Sch. 40, .010 Slot PVC Screen — 1.25” Diameter

Screen interval: 1’ to 10

Medium Filter Sand Pack

2!!




TRG | Flush Mount Overburden

Monitoring Well Construction Log

Well No.

TRC-105D

Project:

Location: _ Jank K

No.:ES202-3502.02500 | Reference Elevation:
Client: Date Completed: 11/14/00

Drilling Contractor: ARH Environmentat  Method: Direct push | Development Date:

TRC Geologist: Chris Budzinski

79.21 feet

Reference Description; _PVC (TOR)

Depth to water: _2.80 feet

144700

Development Method: Paristaltic pump

2" Diameter Steel Road box

Ground Surface

Concrete_Apron

1)
mxm: ExrsmAl ]
o
A0
ol KA A

A%
Yttt

Locking Compression Cap

i

Sl

4

3 l!l Ll
]Z

|

PVC Inner Casing

Medium Filter Sand Pack

Bentonite Chip Annulus Seal

Sch. 40 PVYC Riser — 1.25” Diameter

Sch. 40, .010 Slot PVC Screen - 1.25” Diameter

Screen interval: 15° to 20’

Medium Filter Sand Pack

AF-378

2::




TRC Geologist: Chris Rudzinski

TR: Flush Mount Overburden Well No.
Monitoring Well Construction Log TRC-106
Project: No.:E9202-3502-02500 | Reference Elevation: __80.41
Client: Date Completed:11/21/00 | Reference Description: __PVC (TOR)
Location: __Tank K Depth to water: _3.5 fo 4 feet
Drilling Contractor: NH Boring Method: Direct push _ | Development Date: _11/21/00

Development Method: Pearistaltic pump

2" Diameter Steal Road box

Ground Surface

Concrete Apron

Locking Compression Cap

PVC Inner Casing

Meadium Filter Sand Pack

Bentonite Chip Annulus Seal

Sch. 40 PVC Riser — 1,.25” Diameter

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

Screen interval: 2' to 12’

Medium Filter Sand Pack

AF-376

T T
0.15’
2’
0.5
T 12’
1’
vy
A
10’
A A
2" ﬂ— A
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APPENDIX B

GROUNDWATER ANALYTICAL REPORTS



" \Woods Hole Group

T Environmental Laboratories

ANALYTICAL REPORT

Prepared for:

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

Project: Lockheed Wilmington
ETR: 00045226
Report Date:  12/11/2000

Certificates

Massachnsetts MA030
Connecticut PH-0141
New Hampshire 220699
Rhode Island 64
New Jersey 59015
Maine MAO030

Woods Hole Group Environmental Laboratories 375 Paramount Drive - Suite 2, Raynham, MA 02767-5134 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-48S (45226-01), WE-7 (45226-03), WE-8 (45226-04) and WE-9 (45226-05) were analyzed at the
dilutions indicated below.

Sample ID Laboratory ID Dilution
WE-48 45226-01 1:5
WE-7 45226-03 1:10
WE-8 45226-04 : 1:20
WE-9 45226-05 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: /7:/%’./ W@M Date: / Z//’/ o2

Woods Hole Group Environmenfal Laboratories

FASHARED\NARRTEMPA\TRC\45226.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: 45226

TRC Environmental
Lab I Number: 45226-01
Lockheed Wilmineton
Associated Blank: VW120781
Sample ID: WE-48 o
Date Sample Date Difution
Received | Amommt [ % Solids Anatyzed Factor Analyst
1211/00 5mL N/A 12/8/Q0 5 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L

Analyte Amount Qualifier

Cs-C Aliphatics ** 1800

Cy-Cy; Aliphatics ** 2900

Cg-Cyg Aromatics ° 4500

Unadjusted Cs-C, Aliphatics’ 2400

Unadjusted Cq-C4, Aliphatics’ 9800

TARGETED VPH ANALYTES in po/L

Analyte Elution Range Amount Qualifier

MTBE Cs=-Cs 94

- Benzene Cs-Ca 440

Toluene Cs-C 75 U

Ethylbenzene Cg - Cqs 590

m & p Xylene Cs - Gz 1000

o-Xylene Cg - Cqa 890

Naphthalene N/A, 180
SURROGATE RECOVERY

P FID

Surrogate % Recovexy Range % Recovery Rangpe
1.4-Difluorebenzene 115% 70%-130% 102% 70%-130%

! Hydrocarbon Range data exclude concentrations of any surregalels) and/or infernal standerds eliting in that range.
2 £ ;-C g Aliphatic Hydrocerbons axciude the cancentration of Tergef Analytes eluting in that range.
3 €,-Cy Aliohatie Hydrovarbons exciude concentration of Terget Analytes eluting in thet ranga AND concentration of
C -C 1y Arornatic Hydrocarbons.

U = Analyzed but not detected.

c0d 88c£¢cB809 'ON Xvd d(1080 FI0H SQO0M  Wd 02:%0 NOW 10-61-dvM



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

TRC Environmental

ETR Number: 45226

Lab ID Number: 45226-01

y0'd

Lockheed Wilmington
| Associated Blank: YW1207B1
Sample ID: WE-A4S
Date Sample | Date Dilation |
Received Amount : % Solids Analyzed Factor | Analyst |
T12/01/2001 . 5l WA 120072600 1 | AL
VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/l,
[Analyte ' ) Amount | Qualifier |
'c_r,-c:a Aliphatics '2 1400{
{Gg-Cyy Aliphatics 3500, |
CwaAfOT“ﬁﬂCS N/A|E !
[Unadjusted Cs-Cq Ahphatu:s 1700 O
|Unadjusted Cy-Cyz Aliphatics’ 4200{ ]
TARGETED YPH ANALYTES in pg/L, By o
[Analyh E!unm} Range Am:mnt Qua!iﬂern 1
'MTBE — . C5 - Cg 67 .
'Benzene ‘.Cs"Cg 240 '
Toluene Cs-Cp 41! ]
Ethyibenzene Cs-Cyz 190/
m &p Xylene : C_g - ¢12 . 230 -
o—Xerne i Ce-Cyz 280: ‘
INaphthalene ! NA 130}
SURROGATE RECOVERY . _
. PID B KD s
‘Surrogate ) ~ %Recovery ¢ Range : %o Recovery | _Range
1,4-Difluarobenzene 160% * _170%-130% | 103%  70%-130%

1 Hydrocarbon Range data exclude concentrations of any surrogate(s) andfor internal standards eluting in that range.
2 ©4-C, Aliphatic Hydrasarbans exclude the concentration of Target Analytes eluting in thet range.

3 ©,+C,y Aliphatic Hydrocerbans exclude concentration of Target Analyles eluting in that range AND concentration of
Cyp-C 4o Aromatic Hydrocarbons,

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

88cEccBB0Y

‘ON Xvd

dfiOdd J10H SQ00M WY 6%:01 3L 10-0c-dW



‘ /~ \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

ETR Number: 45226
TRC Environmental

Lockheed Wilmington

Lab ID Number; 45226-02

Associated Blank: vW1207B1

Sample ID: WE-4D |
Da.te Sample ] Date Dilution j J
Received Amount % Solids Analyzed Factor i Analyst |
12100 ) 5mL ; N/A 12/7/00 1 AL
VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
'Anal}te i Amount | Qualifier
|C5-Cs Aliphatics 2 ! 240! U
|09 C, Aliphatics "2 ! 240] ,
{Cy-C 1y Aromatics ' : 700 U
{Unadjusted Cs-Cy Aliphatics' ! 240; U f
|Unadjusted Cg-Cyy Aliphatics' 240! ]
TARGETED VPH ANALYTES in pg/L
Imlyte 1- Elution Range |  Amosnt | Qualifier
MTBE | Cg-Cs ! 5 U
Benzene j -Cs ! 5 U
lg[uene f C5 - Cg 15 U 1‘
Ethylbenzene j -Cip | 5 ] _i
m & p Xylene Co-Cin | 10 U
~ lo-Xylene Cs-Cy2 101 U
'Naphthalene | N/A ! 10! U
SURROGATE RECOVERY
; PID FID
Surrogate % Recovery Range % Recovery Range
1,4-Difluorobenzene 101% 170%-130% 104% 70%-130% |

' Hydrocarbon Range data exclude concentrations of any surrogate(s} and/or inlernal standards eluting in that range.
2 4-C; Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range,

¥ ©,4-C 4, Aliphatic Hydrocarbons exciude conceniration of Target Analytes eluting in that range AND concentration of
Cq-C 49 Aromatic Hydrecarbons.

U = Analyzed but not detected.




| ‘Woods Hole Group

Enu:ronmental Laboratories 375 Paramount Drive » Suite 2

Raynham, MA 02767-5154 « USA
Phone: 508-822-9300
Fax: 5(8-822-3288

i‘

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

ETR Number: 45226

Lab ID Number: 45226-03

TRC Environmental

Lockheed Wilmington
Associated Blank: VW120781

Sample ID: WE-7

Date Sampie Date Dilution i
Received Amount | % Solids Analvzed Factey Analvst
12/01/2000 | 5mL N/A 12/08/2000 10 i AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in ug/1.

Analyte Amount Qualifier

C5-Cq Aliphatics '~ 3000

CeCy, Aliphatics ™ 1400

Cq-Cyo Aromatics ' 66001

Unadjusted Ce-Cq Aliphatics’ 4000:

Unadjusted C¢-C,, Aliphatics’ i 14900]

TARGETED VPH ANALYTES in pg/L

Analyte Elution Range Ameunt Qualifier

MTBE - Cy 100

Benzene - Cg 290

Toluene Cs-Cs 630

Ethylbenzene -Cy 470

m & p Xylene Cg-Cy 4100

o-Xylene Ce-Cy; 1100

Naphthalene NA | 240
SURROGATE RECOVERY

PID FID

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

! Hydrocarbon Range data exciude concentrations of any surrogate{s) andlor internat standards eluling in that range.
e 5-C ¢ Aliphatic Hydrocarbons exclude the concentration of Target Analytes-eluting in that range.
P Ce-C 12 Aliphalic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of

Cy-C 4y Aromatic Hydrocarbons.

U = Analyzed but not detected.




= = ‘=

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS

MADEP-VPH-98-1 Rev. 0
ETR Number: 45226
TRC Environmental
Lab ID Number: 45226-04
Lockheed Wilmington
Associated Blank: VW1207B1
Samggle ID: WE-8 _
Ree:it:ed m % Solids A_ﬁ_ﬁe« l:;‘i?ct:oo: _Analyst
12/1/01 5mL N/A 12/8/00 1 AL |

YOLATILE PETROLEUM HYDROCARBONS (VPH) in

Anslyte : Amount Qualifier

Ce-Cy Aliphatics 2 . 2000

Cg-Cyp Aliphatics ™ ‘ 3000

|Cy-C1p Aromatics N/AE

Unadijusted Cs-Cs Aliphatics’ 2100

Unadjusted Cg-C,, Aliphatics’ 3900

TARGETED VPH ANALYTES in #!

Annlvte .| Emtion Roxge Apount Qualificr

MTBE Cs- Ca ’ 13

Benzene Cs - Cs 95

Toluene Cs-Cs 30

Ethylbenzene Co-Cqa 110

m & p Xylene Co- T2 N/AE

o-Xylene Cs-Cia |- 240

Naphthalene N/A 120
SURROGATE RECOVERY

PID ¥Ib —

Surregate % Recovery Range % Recovery e
1,4-Difiuorobenzene 108% 70%-130% 108% 70%-130%

' Mydrocerbon Range dats exciuds conceantrations of any surragate(s) andfor intamnal standards elting in that range.

2 [ 5-Cq Aliphatic Hydrocamane exciuds the conoentration of Terget Anaiytes eluting in that range.

? € ¢-C 13 Aliphatic Hydrocarbons exclude cancertration of Target Analytes eluling in that range AND concantration of
C;-Cyp Arcmatic Hydrocarbons.

U = Analyzed but not detected.
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VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev. 0

ETR Number: 45226

TRC Environmental
o Lab ID Number: 45226-04
Lokheed Wilmington
: Associated Blank: VWI1207B1
|Sample ID: WE-8 .
Date Samuple Dats Dilation
Received Ampunt %% Solids Analyeed Factor Analyst
12/1/00 5mL N/A 12/8/00 20 Al

VOLATILE PETROLEUM HYDROCARBONS (VPH) in ng/T,

Analyte Amount Qualifier

Cy-Cs Aliphatics '* 4800] U

C5-Cz Aliphatics ** 4900

Cq-Cyg Aromatics 6900

Unadjusted Cs-Cq Aliphatics’ 4800 U

Unadjusted Cg-C1, Aliphatics’ . 17000

TARGETED VPH ANALYTES inug/L

Analyte Emntion Range Amount Quakificr

MTBE Cs - Cy 100 u

Benzene Cs-Cg 120

Tolusne Cs-Chy 300 U

Ethylbenzene Cs-Copp 100 U

m & p Xylene Ca - Can 4900

a-Xylene . Cg - Cqg 380

Naphthalene ” N/A 200 U,
SURROGATE RECOVERY

PID FID

Surrogate % Recovery Range % Recovery Range
1,4-Difluorobenzene 106% 70%-130% 106% 70%-130%

! Hydrocarbon Range data exclude concentrations of any sutrogate(s} and/or internyl standards aluting in that rangs.

¥ gg-Ca Aliphatic Hydrocarbons exclude the concentration of Target Anslytos eluting in thet renge.

! C 4-C 45 Aliphatic Hydrocarbons axelude concentration of Terget Analytes siuting in that renge AND concentration of
Ca-C 1o Arematic FHydrocarbons.

U = Apalyzed but nat defected.,
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VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
" MADEP-VPH-98-1 Rev. 0

ETR Number: 45226

TRC Environmentai
Lab ID Number: 45226-05

Lockheed Wilmington
_ Associated Blank: vW1207B1

Sample ID: WE-9

! Date Sample | Date T DiluGon

!  Received | Amount’ % Sofids Anglvzed _, _ Factor Analyst

120172000 bl ; NA | 12/082000; 5 | AL

VOLATILE PETROLLUM HYDROCARBONS (VPH) in pg/L _

Analyte o Amount | Qualifier ]

Cs-Cyq Aliphatics I 4700 o

CyrCia Aliphatics ' —— 4300, .

{Co-Cyp Aromatics * 8000

Unadjusted Cg-Cg Allphatics’ _ L. 7000 ]

Unadjusted Cg-Cyp Aliphatics’ | ..15000

TARGETED VPH ANALYTES in pg/L

T\t.m!yte ) ) Elption Range . Amount Qualifier

MTBE _ . " GCg-Cy | 150 1

‘Benzene T TG Gy 430,

Toluene — i Ce<Ca 1800 |

:Ethylbenzene ) . Ce-Ciz ¢ 520

im & p Xylene - Ce-Crz | 1200

'o-Xylgne ~ i Cg - 012 ! 1‘500

{Naphthalene o NA T 290
SURROGATE RECOVERY R )
’ " PID " "FID ‘
{Surrogute % Recovery Range % Recovery Range
'1,4-Difiucrobenzene _ | 108% 70%-130% | 128% | [70%130%_]

' Hydrocarbon Range data exclude cancentrations of any Sufrogate(s) endvor internal standards eluting in thst range.

2 Cg-C g Aliphatic Hydrocerhons exclude the conceninition of Targel Analytes eluting in thet range.

3 ©y-C 1 Aliphatic Hydracarbons exclude concentration of Target Analytes eluting in that renge AND concentration of
C ¢-C 1g Aromatic Hydrocarbons.

U= Analyzad but not detected,
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VOLATILE PETROLEUM RYDROCARBON (VPH) ANALYSIS
MADEP-VPH-93-1 Rev. 0

ETR Number: 45226

TRC Environmental
Lab ID Number: 45226-06

Lockheed Wilmington
Associated Blank: VW1207B1
Sample ID: PZ-§S _
Date Sample Date Diludian
i Amount | % Solids Analyred | Factor Analyst
12/1/00 SmL N/A 12/8/00 1 AL
VOLATILE PETROLEUM HYDROCARBONS (VPH) in ug/L
Analyte Amount | Qualifier
Cg-Cy Aliphatics ™# _ 240 U
Co-Cy, Aliphatics 210
Co-Cyg Aromatics 170
Unedjusted Cs-C, Aliphatics’ 240 U
Unadjusted Cq-C., Aliphatics’ 430
TARGETED VPH ANALYTES in pe/L
Analyte Etution Range |  Amount Qualifier
MTBE Cs-Cg 5 U
Benzene Cs-Cy 5 U
Toluene Cs.-Ca 15 J
Ethylbenzene T Cg-Cyp 7
m & p Xylene Ca-Cyp 31
o-Xylene Cy-Cyp 13
Naphthalena N/A 10 U
SURROGATE RECOVERY
1B PID FID _
Sarrogate % Recovery Range % Recovery Range
1. 4-Diflucrabenzene 103% 70%-130% 118% 70%-130%

' Hydrocarbon Range data exclude concenirations of any surrngate(s) andfor Intemal standards eluting in that range.

2 Q5-C g Aliphatic Hydrocerbans exciuds the concantration of Targat Anafytes eluting in thet renge.

* €4-C 3 Aliphatic Hydrocarbons exclude concantration of Tanget Ansiytes eluting in that range AND cancentration of
G o-C 35 Aromatic Hydrocerbons.

U = Analyzed but not detected.
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j Woods Hole Group

™ Environmental Laboratories 375 Paramount Drive + Suite 2
Raynham, MA 02767-5154 » USA

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

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

ETR Number: 45226
TRC Environmental

Lab ID Number: 45226-07

Lockheed Wilmington
Associated Blank: VW1207B1
| Sample ID: TRC-104 |
i Date i Sample Date i Dilution !
i Received | Amount| % Solids Analyzed | Faetor Analyst |
“ {12/1/00 | 5mL N/A 12/8/00 | 1 ! AL E
) VOLATILE PETROLEUM HYDROCARBONS (VPH) in ng/L
‘ ‘Analyte ! Amount | Qualifier
ll :C5-Cg Aliphatics ' 320
ICy-Cy Aliphatics 240
Cy-C1o Aromatics ' 70 U :
n Unadjusted Cs-C4 Aliphatics' ! 580]
‘Unadjusted Cq-C;, Aliphatics’ : 240! |

TARGETED YPH ANALYTES in pg/L

‘Analyte | Elution Range Amount | Qualifier §

IMTBE Cs - Co 260 ;

|Benzene Cs-Cy 9 !

iToluene C;-Cq 15 VI

iEthylbenzene Cg-Cys 5 u i

m & p Xytene i Cg-Cy 10 U i

.0-Xylene b Ce-Cyp | 10 u

‘Naphthalene | NA 10, U
SURROGATE RECOVERY

PID FID

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

' Hydrocarbon Range data exclude concenirations of any surrogate(s) and/or internal standards eluting in that range.
2 (5-Cg Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

*c s-C 2 Aliphalic Hydrocarbons exclude cenceniration of Target Analytes elfuting in that range AND concentrafion of
Cg¢-C;p Ammatic Hydrocarbons.

U = Analyzed but not detected.



b L
T el

Woods Hole Group

Environmental Laboratories

375 Paramount Drive * Suite 2
Raynham, MA 02767-5154 « USA
Phone: 508-822-9300

Fax: 508-822-3288

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

TRC Environmental

Lockheed Wilmington

ETR Number: 45226

Lab ID Number: 45226-08

Associated Blank: vwi1207B1

Sample ID: TRC-1058

1

Date i Sample : Date Dilution '
Received | Amount| % Solids | Amalyzed Factor | Analyst |
121100 S5mL ! NA | 12/8/00 1 | AL |
VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
Analyte Amount | Qualifier
Cs-Cg Aliphatics *2 240 U
Cq-Cy; Aliphatics 170
IC4-Cyo Aromatics ' 70 U
Unadjusted Cs-Cg Aliphatics’ 2400y i
|Unadjusted Cy-C,, Aliphatics’ 170!
TARGETED VPH ANALYTES in pg/L
Analyte { Etation Range Amount | Qualifier !
MTBE P Cs-Cy 51 U :
Benzene PoCy-Cy 5 U :
Toluene i Cs-Cy 15! u !
Ethylbenzene Co-Cys 5 3]
m & p Xylene Cs-Ciz 101 U
o-Xylene Cy-Cys 10 u
INaphthalene NIA i 10 U
SURROGATE RECOVERY
PID ¥Ib
Surrogate % Recovery Range % Recovery ! Range
1,4-Difluorobenzene 100% 70%-130% 98% {70%-130%

' Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or infemal standards eluting in thal range.

Cy-C 1o Aromatic Hydrocarbons.

U = Analyzed but not detected.

¢ (;5-Cq Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.
? Cy-C 4z Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in thaf range AND concentration of
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Raynham, MA 02767-5154 « ISA

Phone: 508-822-9300
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VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS
MADEP-VPH-98-1 Rev.

ETR Number: 45226

TRC Environmental
Lab ID Number: 45226-09

Lockheed Wilmington
Associated Blank: vw120781
Sample ID: TRC-105D
Date Sample Date ¢ Diludion
Received Amount | % Solids Analyzed |  Factor Analvst
12/1/00 5mL N/A 12/8/00 1 Al
VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
Analyte . Amount | Qualifier |
Cs-Cg Aliphatics ' i 2400 U |
Cq-Cyz Aliphatics 140 ?
Cq-Cyp Aromatics | 700 U
Unadjusted Cg-Cy Aliphatics' 2400 U
lUnadjusted Cqo-C,, Aliphatics’ | 1401
TARGETED VPH ANALYTES in pg/L
Anaiyte Elution Range |  Amount l Qualifier
MTBE Cs-Cg | 5 U
;Benzene . Cs5-Cy 5 U
‘Toluene | Cg-Cy | 15 U
Ethylbenzene Cyg-Cyo 5 U
m & p Xylene Cg-Cy 10! U
o-Xylene Co-Cyy 10 W]
Naphthalene NA 10; U
SURROGATE RECOVERY
! PID ; ¥iD
Surrogate ‘ % Recovery Range i % Recovery Range
1,4-Diflucrobenzene 101% 70%-130% | 103% 70%-130%

' Hydrocarbon Range data exclude concentrations of any surrogate(s) andfor internal standards eluting in that range.
¢ 5-C g Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

T € 4-C 1 Aliphatic Hydrocarbons exclude concentration of Target Analyles eluting in that range AND concentration of
C4-C o Aromatic Hydrocarbaons.

U = Analyzed but not detected.
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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: YW120781

[Sample ID: WE-4S-2
" Date | Sample | | Date | Dilution
i Received | Amount | % Solids | Analyzid Factor Analyst
[ 12/01/2000 | _ Sl | NA | 72/08/2000; 1 —AL
VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
{Analyte ' T 77 Amount . Qualiﬂér’;
|Cs-Cs Aliphatics ** ] - lso0]
|Ce-C1, Allphatics = ) —ag00 ]
{Cg-Cyo Aromatics * _ NAE
| Unadjusted CgCy Aliphatics’ . | 1700 N __-I
.Unadjusted Cq=C,, Aliphatics’ . i 4300 i
'TARGETED VPH ANALYTES in pg/L, . '

Analyte . |_Elution Ranre | Amounmt Qualifier |
MTBE . 1 Cs-Cy 71 ]
Benzene . Gs-GCe 250

Taluene i . | Gs-Ca | 42
'Ethylbenzene M Ca-Caz | 230

im & p Xylens ' Cg-Cyp 330 )

o Xylene . Co-Ciz_ i 320
‘Naphthalene NA 140 i
SURROGATE RECOVERY . .
| S i Fib . q

‘Surrogate ; v% Recovery ! Range | % Recovery | Range

1 4Dflvoroberzens | | 133% 70%130% |

T00% ~170%-130% |

' Hydrocarton Range data exclude concentrations of sny sumrogste(s) and/or intemal standards eluting in that range.
? Gyg-Cy Aliphatic (Hydrocerbong excluds the cencentration of Target Analytes eliting ir that range.
3 ¢y-Cyp Aliphatic Hydrocarbons exciude concentration of Target Analytes aiuting in that renge AND cancentration of

Cy-Cyp Aromstlic Hydrocarbons.

U = Analyzed but not tetected,
* Surrogste value outside control limits.
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VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS

MADEP-VPH-98-1 Rev. 0
ETR Number: 45226
TRC Environmental
Lab ID Number: 45226-10
Lockheed Wilmineton
Associated Blank: VW120781
Sample ID: WE-4S8-2 .
Dare Samyle Date Dilufion
Received | Amount | % Sdlids Analyred Factor Analyst
12/1/00 5mL N/A 12/8/00 5 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in ug/L

Analyte Amaunt Qualifier

Cs-Cs Aliphatics ™2 _ 1700

Cy Cyz Aliphatics > 2900

Cy-CioAromatics 4400

Unadjusted Cs-C, Aliphatics’ 2300

Unadjusted Ce-C1, Aliphatics’ 8800

TARGETED VPH ANALYTES in ng/U

Analyte Elution Range Amoune Qualifier

MTBE Cs-Cq 95

Benzene Cs- Cg 470

[Toluene Cs-Ca 75 u

Ethylbenzene Ca= Cia 650

ma& p Xylene CS - 012 1100

o-Xylene Cg-Cia 740

Naphthalene N/A 190
SURROGATE RECOVERY

PID FID

Swrrogate . % Recovery Range % Recovery Range
1,4-Diflucrobenzene 92% 70%-130% 128% 70%-~130%

' Hydrocarbon Range dats exchrde concentrations of any surrogsle(s) and/or intermal standards eluting in thet ranga.

I £4Cy Alphatic Hydrocsrbons exciude the concentration of Target Analyles efuting in that range.

4 Cy=Cyg Aliphatic Hydrcamons exclude concentration of Target Analytes eluting in that range AND concentration of
C4~C 1 Aromatic Hydrocarbons.

U= Analyzed but not detectad.
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j Woods Hole Group

w22 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

ETR Number: 45226
TRC Environmental

Lab D Number: 45226-11
Lockheed Wilmington

Associated Blank: vW1207B1

3 Sample ID: Trip Blank

' Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internat standards efuting in that range.

2 ©4-Cg4 Aliphatic Hydrocarbons exciude the concentration of Target Analytes eluting in that range.

3 C3-C; Aliphatic Hydrocarbons exclude concentration of Target Analyles eluling in it range AND-concentration of
Cy-C 19 Aromatic Hydracarbons.

U = Analyzed but not detected.

Date Sample Date Dilution
Received Amoeunt! % Solids Analyzed Factor Anatvst
ﬂ {12/1/00 I 5mbL ' N/A | 12/7/00 : 1 i AL
YOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
Analyte ! Amount | Qualifier
ﬂ Cs-C; Aliphatics 2400 U
Cq-Cy> Aliphatics ™ 100 U
Cq4-C1o Aromatics ' | WU
ﬂ Unadjusted Cs-C, Aliphatics’ 2400 U
iUnadjusted Cg-C,, Aliphatics’ 100] U
n TARGETED VPH ANALYTES in pg/L
. |Analyte | Elution Range Amowmt | le!iﬁ?i
MTBE Cs - Cg iU
n Benzene i Cs-Cy 5; U
Toluene i Cs5-Cg 151 U
Ethylbenzene Cq - Cys 5. U
n m & p Xylene Cy-Cyz 10 ]
o-Xylene | Cg-Cyz 100 U
Naphthalene | N/A W u
SURROGATE RECOVERY
ﬂ PID ' FID B
Surrogate % Recovery Range % Retovery Range
1,4-Diflucrabenzene 100% 70%-130% 97% 70%-130%



Woods Hole Group

T 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: vw1207B1
Sample ID: Method Blank
Date ! Sample Date Dilution
Received | Amounnt % Solids Analyzed Factor Analyst
N/A i 5mL N/A 1217100 1 i AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in ng/L

Analyte Amoant | Qualifier |
C5-Cy Aliphatics ™2 240 T
Cq-C,5 Aliphatics ' | 1000 U
Cy-Cyg Aromatics ' | 700 U
Unadjusted Cs-Cq Aliphatics’ ! 240 'y
Unadjusted C4-C,, Aliphatics’ 100; U

TARGETED VPH ANALYTES in pg/L

Analyte Elutiont Range Amount Qualifier -

MTBE Cs-Cs ! S U

Benzene Cs-Cg 5 u

Toluene Cs-Cpg 18 U

Ethylbenzene Co-Cyz 5 u |

im & p Xylene Cyg-Cys 10 u

lo-Xylens | Cy-Cys 10 u

|Naphthalene i N/A 100 U i
SURROGATE RECOVERY

PID ¥ID

Surrogate % Recovery Range % Recovery ! Range
1,4-Diflucrobenzene 100% 70%-130% 95% 170%-130%

1

Cy-C 1y Aromnatic Hydrocarbons.

U = Analyzed but not detected.

2 5-Cq Aliphatic Hydrocartrons exclude the concentration of Target Analytes eluting in that range.
¥ C4-C 4, Aliphatic Hydracarbons exclude concentration of Target Analytes eluting in that range AND concentration of

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




Woods Hole Group

Environmental Laboratories 375 Paramount Drive + Suite 2
Raynham, MA 02767-5154 « (iSA
Phone: 508-822-9300

Fax: 508-822-3288

YOLATILE PETROLEUM HYDROCARBONS
LABORATORY CONTROL SPIKE

Sample ID: VW1207L1
Date Time |
Analyzed | Analyzed | Analyst Resnit File ID Instrument ID
12/7/00 1:07 PM | AL TATC4\DATA\DECVPH\ODO7002 RST HP-PID
12/7/G0 1:07 PM 4 AL TATCHADATA\DECVPHPDO7002 RST HP-PID
VOLATILE PETROLEUM HYDROCARBONS in:  peo/L (pph)
Parameter Target Conc. [Actual Cone. ‘ Percent Recovery QC Limits
MTBE 150 148: 98% 70% - 130%
Benzene 50 50 101% 70% - 130%
Toluene 150 150 100% 70% - 130%
Ethylbenzene 50 53 107% 70% - 130%
m- & p-Xvlene 200 194 9% 70% - 130%
o-Xylene 100 101 101% 70% - 130%
Naphthalene 100 103 103% 70% - 130%
1.2 4-Trimethylbenzene 100 101 101% 70% - 130%
Pentane 100 110 110% 70% - 130%
2-Methylpentane 150 150 100% 70% - 130%
2,2 4-Trimethylpentane 150 148 93% 70% - 130%
n-Nonane 100 119 119% ] 70% - 130%
SURROGATE RECOVERY
PID FID

Surrogate % Recovery Range % Recovery Range
1,4-Difluorobenzene 104% T0%%-130% 101% 70%-130%

Vw2071




VPH

SAMPLE INFORMATION
Client: TRCEMY ETR Number: 4822
P :

Matrix: P Aqueous [ ] Soil [ ISediment L1 Other:
Containers: IE/Satisfactiy ‘[IBroken [ JLeaking

Aqueous [vjpH <2 || pH>2 |} sampte vials containing acid for field preservation were

supplied by the laboratory.**

Sample Preservatives: Soil or I:I N/A DSamplcs NOT preserved in Methanot or air-tight container

Sediment | [] Samples received in methanol. Soil Covered? DYDN ml. Methanol/g soil

Otk +-25%

I:] Samples received in air-tight container. O Other

@" rip Blank Received.
Temperature: &Received onice Q/Received at 4°C (+ 2°C)  [] Other:
Comments:

CERTIFICATION

Were all QA/QC procedures REQUIRED by the VPH Method followed? m\'es DNO *
Were all performance/acceptance standards for the required QA/QC procedures achieved? IZTYCS DNO *
Were any significant modifications made to the VPH method, as specified in Section 11.3? m&’es' DNO

8- VPH Method Modificaiions:
1. The surrogate 1 4-difluorobenzene is substituted for the surrogate 2,5-dibromotoluene

* See Narrative portion of report for details.

** Per MADEP-VPH-98-1.

{ attest under the pains and penaliies of perjury that based upen my inquiry of those individuals immediately responsible
Jor obtaining the information, the material contained in this report is, to the best of my knowledge and belief, accurate and

complete.
SIGNATURE: A)G\_ﬁ.jﬁ———r—/ﬂ POSITION: O (Gan jzc‘l:u«‘\ “&QQA

PRINTED NAME: Nofm.\c\ Lo.uf.muw A DATE: __Dece mder 13 1000

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

R:REPORT TEMPLATE:EPHCERT DOC 11/4/99 EMH
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\Woods Hole Group

T Environmental Laboratories

ANALYTICAL REPORT

Prepared for:

TRC Environmental

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

Project: Lockheed- Tank K E9202
ETR: 00145444
Report Date:  03/01/2001

Certificates

Massachusetts MAO030
Connecticat PH-0141
New Hampshire 220699
Rhode Island 64
New Jersey 59015
Maine MAQ30

Woods Hole Group Envirommental 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 (45444-01).

2. Sample TRC-106 (45444-01) was analyzed without dilution resulting in compounds exceeding the instrumnent
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: ZZ&K ﬂ ;z/-”é‘ # Date: SZ { A() [
Wéods Hole Group Environmentdl Laboratories !

WWGHLAB\SYS\SHARED\NARRTEMP\TRC\45444.doc

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



Woods Hole Group

T 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 Reyv. {

TRC Environmental

Project: Lockheed~ Tank K E9202

ETR Number: 45444
Lab ID Number: 45444-01

Associated Blank: vwo0223B1

{Sample ID: TRC-106

i Date , Sample . Date Dilution

i __Received : Amount @ % Selids Analyzed | Factor Analyst |

P 02/12/2001 1 Sml N/IA - 02/23/2001 | 20 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in pug/L

iAnalyte P Amount | Qualifier !

.C5-Cy Aliphatics " 100001 5

'Ce-Cy, Aliphatics ' 3900 ;

'C4-Cyp Aromatics | E 6100 :

‘Unadjusted Cs-Cq Aliphatics’ : 14000,

Unadjusted C4-C,; Aliphatics' - 16000/

TARGETED VPH ANALYTES in pg/L,

‘Analyte © Elution Range ©  Amocunt | Qualifier

‘MTBE P GC5-Cy 100 UT — S aTTactiment

‘Benzene [ Cg-Cy 300

[Toluene | Cs-Cs . 3400 )

{Ethylbenzene © Ce-Cyp 730 _i

.m & p Xylene Cy-Cip 3400,

§O-Xylgne o Cg - C12 16001

iNaphthalene ) N/A 200. UE o oo ariactHemen
SURROGATE RECOVERY
| | PID FID |
Surrogate : % Recovery Range i % Recovery Range '
'1,4-Difiuorobenzene 128% 170%-130% 120% .70%-130%

! Hydrocarbon Range data exciude concentrations of any surrogate(s} and/or internal standards eluting in that range.

n

* C4-C 4 Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

¥ Ce-C,; Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of

Cy-Cp Aromatic Hydrocarbons.

U = Analyzed but not detected.



£~ \Woods Hole Group

T 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

ETR Number: 45444
TRC Environmental

Project: Lockheed- Tank K E9202
Associated Blank: VW0223B1
[Sample ID: Trip Blank- 2/01 |

Lab ID Number: 435444-02

Date  Sample | : Date . Dilngion |
P Received ¢ Amount ¢ % Solids -~ Anaivzed | Factor '  Amnalyst
¢ 02/12/2001 1 5mL NA 0 02/23/2001 1 Al
VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
Analyte T Amount | Qualifier |
C4-Cg Aliphatics "2 .- 2400 U
.Co-C4, Aliphatics ! 100] U
:Cq-C.o Aromatics ' f 70! U
{Unadjusted Cs-C, Aliphatics' | 2400 U
\Unadjusted Cg-C,, Aliphatics’ ! 100 U

TARGETED VPH ANALYTES in pg/L

;Annl_vte Elution Range | Ameount : Qualifier i
"MTBE I Cs-Cg 5 u
j_Benzene . Cg-Cy 5! u
Toluene N 6 15 U
‘Ethylbenzene . Cg-Cip 5 U ;
‘m & p Xylene Co-Ciz 10 U |
|0-Xylene I Cg-Cyz i 10; U i
‘Naphthalene ' NA 100 U
SURROGATE RECOVERY
: ! PID FID
Surrogate \ % Recovery Range 9% Recovery | Range
:1.4-Diflucrobenzene . 125% 70%-130%  : 121% '70%-130% |

' Hydrocarbon Range data exclude concentrations of any surrogate(s) andior intemal standards eluting in that range.
2 Cs-Cy Aliphatic Hydrocarbons exclude the concentration of Target Anaiytes eluting in that range.

¥ Cq-C; Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of
Cq-C 4o Aromatic Hydrocarbons.

U = Analyzed but not detected.
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Woods Hole Group

1- Environmental Laboratories 375 Paramount Drive * Suite 2
Raynham, MA 02767-5154 - (ISA

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

i Date i Sample ‘ Date { Dilution

| Received | Amount % Solids Analyzed | Factor - Anpalyst

T NA T smb | NA . 02/23/2001 1 AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L

iAnalyte * Amount . Qualifier .

| i g

:C5-Cs Aliphatics 240, U

'Co-Cy2 Aliphatics ' : 100! U

Cg-Cyg Aromatics * _ 701 U

.Unadjusted Cs-Cq Aliphatics’ : 2400 U i

‘Unadjusted CgCs, Aliphatics’ ‘ 1001 u

TARGETED VPH ANALYTES in pg/L

malyte " Elution Range ©  Amwount | Qualifier

‘MTBE T Cs-Cg T

.Benzene Cs-Cg 5i u__]

‘Toluene . Cs-Cs | 15, U

Ethylbenzene L0 Cg-Cyp 5: U F

m & p Xylene P Cg-C 10: u :

o-Xylene P Cg-Cyp 10! u i

Naphthalene ; N/A 0] U
SURROGATE RECOVERY
1; ; —PID T FID ]
‘Surrogate , % Recovery Range . % Recovery i Range |
11,4-Difluorobenzene L 121% [70%-130% | 118% 70%-130% |

! Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standzards efuting in that range.

2 (C4-C, Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

3 €4-C,; Aliphatic Hydrocarbons exclude concentration of Targat Analytes eluting in that range AND concentration of
Cq-C ;o Aromatic Hydrocarbons.

U = Analyzed but not delected.



Woods Hole Group

.I. Environmental Laboratories 375 Paramount Drive * Suite 2

Raynham, MA 02767-5154 » (ISA
Phene: 508-822-9300
Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBONS
LABORATORY CONTROL SPIKE

[Sample TD: VW0223L1 |

Date . Time | i 5 |
. Analyzed | Analyzed | Analyst | Result File ID ‘ Instrument ID
- 02/23/2001 : 320PM | AL  |T:\TC4DATAFEBVPH\0223003 RST i HP-PID
- 02/2372001  S220PM AL ITATCHADATAFEBVPH\P223003 .RST j HP-PID '

VOLATILE PETROLEUM HYDROCARBONS in:  pg/L (ppb)

‘Parameter 5 Target Conc.?Actu_aI Cone. | Percent Recovery QC Limits :

'MTBE ! 150 143 97% 70% - 130%

‘Benzene 50| 52 104% i 70% - 130%

-Toluene @ 150] 138 92% 70% - 130%

‘Ethylbenzene i 50 51 102% 70% - 130%

- & p-Xylene i 200 184 92% 5 70% - 130%

‘0-Xylene I 100 102 102% 70% - 130% !

{Naphthalene ] 100 98 98% 70% - 130%

11,2 4-Trimethylbenzene | 100 103 103% ! 70%- 130% |

{Pentane i 100 119' 119%  T0%-130%

‘2-Methylpentane : 150! 178! 119% i 70% - 130%

12,3 4-Trimethylpentane 150! 167 112% 70% - 130%

in-Nonane 100 108 108% L T0%- 130%

: SURROGATE RECOVERY

| T PID g FID

iSurrogate { % Recovery Range % Recovery Range

! 1.4-Difluorobenzene i 120% 70%-130% 118% 70%-130% |
VW0223L 1 .xls
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Client: —TRCENY/ ETR Number: 5 UWYY

r
Matrix: W Aqueous [ ] Soil [ ISediment [ ] Other:

Containers: Béatisfactory " [Broken D;eaking
Agueous | JpH £2 L _J pH>2  [V] Sample vinls conteining acid for feld preservation were

sugelied by the loboratory.”*

Sample Preservatives: | Soil or E‘\NJA DSamp!:s NOT preserved {a Methanel or air-tight tontainer

Sediment D Sampies recewved in methanol. Soil Coversd? DYE]N ml, Methanol/g sail
i eh25%

D Samples received in air-tight conminer. 3 Ocer

E;l‘rip Blerk Reccived, /

[} Received onice V] Received at 4°C (= 2°C) D Other:

Temperature:

Comments:

Were all QA/QT procedures REQU!. ED ty the VPH Methed foliowed?

L

i

w
7.

o
»

LB
0
7

Were all performiance’aceepiance standards for the required QA/QC procedures achieved?

&
0
é’.

Were any significant modifications made to the VPH method, as specified in Section 11,37

# - VPH Metkod Medifications:
L Thesarrogaie [ 4.dyTuorobenzene it subshied for the surrogate 3. 5-gibronrozolier.e

= Soe Navecuive portion of report for details,

®% Per MADEP-VPH-98.1. _
I areest under the pains ¢rd penaliies of perjury that based upor my inguiry of those individuals immediately responsible

for obtaining the informadon, the marerial contained in this repor: is, to the best of my knowiedge and belief, accurate and
complete. '

POSITION: ___ G-& J‘ﬁidwbr"

SIGNATURE: __ 2t PNv buid

PRINTEDNAME: __ Mauvcia Moti, DATE: ) (3500

Woods Hole Group Eavironmental Laboratories - 375 Paramount Drive - Suite B - Raynham, MA 02767 Tel. (508) §212-9300
' R:REFORT TEMPLATE EPHCERT.00C 11/499 EMH
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.

’,f"ht: 47"7{('1 : Receipt Dage: 2 , 1afof
sroject: | _oe\loed Log-in Date: 2l s Jo !

[(ETR#: Y gy L’/Lf Inspection/ Log-in  by: 4

Comments / Notes

Were Samples shipped? Yes, FedEx / UPS / Other:
' b ._erier_ljféf-‘ﬁﬁ_‘jb Hand Delivered

Is Bill of lading retained?  Yes, " Tracking #:

No, Unavailable f 1\@

Indicat> Cooler Temperature upon opening:

Temperature taken t'rom:af RGun 3% Temp.Blank / NA

Were Samples on Ice? " Nes)/ No

Chain-of-Custody present? eS| No
Complete? Ye / No

Custody Seals present on Cooler? Yes !(\D
on Bottles? Yes / (No)
Intact? Yes / No / N/A

e ——

Were Sumple Containers Trtact? @/ NO

Did the VOAs contain Headspace?  Yed / No If Yes. List Samples--3>

If chenucal preservation is appropriate-

Were Saunples Field Preserved? Yes Ne /[ NA

b

g}énﬂa O N=HNO3 [ $=H250+4 ] Other. ] U= Unknown
Wera 3033 VOC soils or VPH soils covered withMeQH?  Yes / No
ITNO. List Samples--- >

Preservation (pH) Verified at Lab for EVERY Bottle? (Not VOA/ ulftde)
YES <2 >[2(CN) / NO
ITNO. Why?: )

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

Were Samples Received Within Hold Time? @ f. No
) e,

Discrepancy Berween Boutle Labels & Chain? =~ Yes  / Q\’_b)
.

Was Project Manager Notified of Any Problems?  Yes / No / -’@

Project Manager Acknowledgerment:

Woads Hole Group Environmental Laboratorics
Raynham. Massachusctts

r Jorms smehRldac 11 298
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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: Fros iz mr” Date: 3 ,/,Q A /
Woods Hole Group Environmental Laboratories

FASHARED\NARRTEMP\TRC\45444_al.doc

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



Woods Hole Group

T 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

ETR Number: 45444
TRC Environmental

Lab ID Number: 45444-01
Project: Lockheed- Tank K E9202

Associated Blank: VW(215B1

Sample ID: TRC-106 j
Date { Sample ! ! Date Dilution '
Received : Amount | %Solids |  Analyzed Factor | Analyst |
| 02/12/2001 7 5mb ! N/A | 02/15/2001 1 i AL
VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
iAnalyte | Amount | Qualifier !
{C-Cg Aliphatics "2 7808 )
1Cg-C4, Aliphatics ' : 1190 [ A
{C4-Cyq Aromatics ! f 23@0 ' \L 2o
| : 8000 1
Unadjusted Cg-C,, Aliphatics’ i 3700 ;
TARGETED VPH ANALYTES in pg/L
Analyte Elution Range } Amount Qualifier
MTBE | Cs-Cy 51
Benzene Cs-Cs - —+807
| Toluene Cs-Cq ¢ —248 ce mun
Ethylbenzene Co- C12 { 4864
.m & p Xylene Co-Cpp | 486+ V.0
jo-Xylene i Cgq-Cyp | - BTl
[Naphthalene i NA ] 110] |
SURROGATE RECOVERY
; PID FID i
‘Surrogate % Recovery ; Range % Recovery Range
*1,a-Difluorobenzene 152% * 170%-130% 130% 70%-130%

' Hydrocarbon Range data exclude concentrations of any surrogate(s) andfor intemal standards eluting in that range.

2 4-Cy Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range.

P Ce-C 12 Aliphatic Hydrocarbons exclude concentration of Target Analytes eluting in that range AND concentration of

C,-C 14 Aromatic Hydrocarbons.

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

n ‘Unadjusted Cs-Cg Aliphatics’
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mple Name : 45444-01 . Sample #: 8 Page 1 of 1
EleName : T:\TC4\DATA\FEBVPH\0215008.raw Date : 02/16/2001 08:00 AM
thod : HPPIDINS Time of Injection: 02/15/2001 05:11 BM .
Start Time : 0.00 min End Time : 28.49 min Low Point : 0.00 mV High Point : 150.00 mv ! 7'!/
ale Factor: 0.0 Plot Offset: 0 mv Plot Scale: 150.0 mV R
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APPENDIX C

TRC FIELD SCREENING CORRELATION
LETTER DATED DECEMBER 12, 2000



TRC

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 ]aboratory 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

Sincere)y;

Paola E. Macchiaroli, Ph.D.
Project Manager

Attachment

TRC Companies, Inc.
Boott Mills South, Foot of John Street * lowell, Massachusetts 01852
Telephone 978.270-5600 ¢ Fax 978-453-1995



JRAFT

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 Aromatics® | Total VOCs
Well ID 11/29-30/00 Total VOCs‘" 11/29-30/00

#1 #2 . #3 Average {ppm) {(ppm) (ppm)

WE-7 103 103 95 100.3 9.0 13.5 179
WE-8 78 80 111 89.7 8.0 12.3 16.9
WE-9 130 160 160 150.0 134 59 223
WE-4S 127 90 125 114 10.2 a2 125
WE-4S-2 - - - - - 75 12.2
TRC-104 8 76 7.8 7.8 0.7 0.269 0.829
TRC-105S8 15 15 17 16 0.1 ND 0.170
PZ-85 2 2 05 15 0.1 0.051 0.431
WE-4D 15 13 12 133 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 described in RIP dated July 2000.

(2) Per VPH Method.

WE-4S-2 is a duplicate sample.
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y Woods Hole Group

- ,:U Environmental Laboratories 375 Paramount Drive = Sujte 2
Raynharn, MA 02767-5154 » USA

Phone: 508822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS

MADEP-VPH-98-1 Rev. 0
ETR Number: 45226
TRC Environmental .
Lab I Number: 45226-04
Lokheed Wilmington
Associated Blank: VW120781
ISam;:le ID: WE-8
’ Date P Samaple Date . Diluticn
Roceived | Amount | % Solids Analvzed ;. Factor | _Acabst
{2/01/2000 ] _SmL_| MNA | 12/08/2000 | _ 20 AL
VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L
!Analyee L ] i Amount Qualifier
Cy-Cs Aliphatics 2 o I 4800] U
Cy-Cy, Aliphatics ™2 4600
Cg-Cyo Aromatics ' : 6800}
i Unadjusfed Cg-Cy Aliphatics’ ‘ 4800, u
i Unadjusted Cy-C,, Aliphatics’ i 17000] :

TARGETED VPH ANALYES in pg/L i
' Elation Rangc | Amount | Qualifier '

{Analvte |

[MYBE — | C-Gy 00 U

iBenzene T Cs-Cg 120; ]

{Toluene I Cs-Cp i 3000 U

iEthylbenzene i Ce=Cyp | 100 u o

im & p Xviene i Cp-Cyp 4900

o-Xylene Cqy-Cia 470 R

INaphthalene _ NA 200 U
SURROGATE RECOVERY : -

T ) I FID

Surragate i % Recovery i Ramge % Recovery Range
14 Difvorobenzens | 113% 70%-130% | 106% 70%-130%

' Hydrocarbon Range dafa exclude concentrations of any surrogate(s) and/or intemal standards eluting in thet renge.
¥ oy Aliphstic Hydrocarbong exclude the concentration of Target Anvlytes eluting in that range.

3 €y-C 5 Aliphatic Hydrocarbons excluds concentration of Target Analytes eluting in that range AND concentration of
Co-C 1 Arommatic Hydrocarbons.

i = Analyzed but not detecied.

20'd BB2ECCBBOS ON X¥d . dNo¥d IT0H SCOOM  Wd Bb:2l NOW 00-11-33d



375 Paramount Drive » Suite 2
Raynham, MA 027675154 « USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VFE) ANALYSIS

MADEP-VPH-98-1 Rev. 0
ETR Number; 44226
TRC Environmental
Lab ID Number: 452605
Locheed Wilmineton .
Asseciated Blanlcy VW120781
Sample ID: WE-2
Date ~Samnic Pare ~Dieton | |
! . Amomnt Solids | _Anatvzed }
[[121/00 T5mL | NA 12/8/00 ' 5 f AL

VOLATILE PETROLEUM HYDROCARBONS (VPH) in

Analyre Amoart | Qualiior ©
Cs-Cy Aliphatics '* 4700
C,-C-.z &"phﬁﬁ i3 12000
Cyr-CipAromaties * sy 4
Unadjusted Cs-Cy Allphatics' _ 1000 i
(Unadjusted C¢C, Aliphatics’ 15000] !
TARGETED VPH ANAL In pg/L
MTBE Cs-Cy 180;
{Benzene Cs~GCg _ 430
Mene ] Cs - Cq 1800
‘Ethylbenzene Cg - Coa 540 T
m & p Xylene © 1 Cg-Cy 1200 ]
o-Xylene i Cg-Cy 1500 '
Naphthalene ] N/A 2904
SURROGATE RECOVERY
PID Fikx
iSurrogate % Recovery Range % Recovery Range
11.4-Difluorobenzene - 108% i70%-130% 123% T0A-130%

1 Hydrocarben Renge data exclude concentrations of any surmagatefs) amd/or Ifermal standards el kr thet rmge.
? 04-04 Afiphatic Hydrocarbons eschudo the conoontration of Terget Analytess ofaling ba thet rarge.

 ©y-Gop Mliphatic Hydrocarbona exelude conasrtration of Yerget Analytes

Co-C 1a Aromatic Hydroearbars,

U = Apalyzed but not detected.
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W Environmental Laboratories . ‘375 Paramount Drive » Sujte 2

Raynham, MA 027675154 + USA
Phone: 508-822-9300
Fax: 508-822.3288

YOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS

MADEP-VPH-98-1 Rev. 0
. ETR Number: 44226
TRC Environmenta)
Lab ID Number: 45226-10
Lockheed Wibmington
ssocigted Blank: VW1207B1
Sample ID: VVE>4SAZ
Dnfe- [‘ 2 “Date Dilution
L, Roodved | L.Am YeSolids | Anmalyzed | _Factor G Amalvst
12100 ; SmL | MNA | 12/8/00 1 AL |
vomm@ rmo:.mm HYDROCAREONS (VPH) n pe/L |
Amomnt Qualifier
c,-c,Asphahcs . 1700 |
CyCps Aliphatics™ 3000 |
Cs-Cy Aromaties ' _ 4300} ;
Unadissted Cs-C, Aliphatics' ! 2300
:Unadjustad Cy-Cy; Aliphatics’ , 8800
TARGETED VPR ANALYTES i XTES in nefl,
Analyte . | Ebtion Rawge ; Amount Qualibier
MTBE ' ' 1 Cs-Cy . 85
Benzene o Cs-Cy . __4n
Toluene _ SamCe 1 TS U
Ethylbenzene Co-Cip | 650]
m & p Xylene i Cg-Cyp 1100
o-Xylene Ce-Cyr 740! ]
Naphthalene N/A 1 180! 1
SURROGATE RECOVERY
' L PID L FID
{Surrognte % Retovery Range % Recovery Ranpe
11 A-Diflucrobenzene 6% 70%-130% 128% I70%-130%

* Hydrocarban Range daia exclude capcentiations of any surrogste(s) and/or intemal standards ekiting in that range.
¥ Gg-Cp Afiphatic Hydracurbons axchuda the concentration of Target Analyles aliting in that fange
" Cy-C s Aliphatic Hydrocarbons exchude. concentration of Target Analytes aluting in that renge AND concentration of
C -G yo Aromatic Hydrocarbors.

U = Analyzed but not detected.

¥0'd 8Bc€ccBB0S 'ON Xvd dnoyo A10H SCOOM  Wd 8E:p0 ¥4 00-80-D3C
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W Environmental Laboratories 375 Paramount Drive * Suite 2

a0 °d

Raynham, MA 02767-5154 « USA
Phone: 508-822-9300
Fax: 508-822-3288

VOLATILE PETROLEUM KYDROCARBON (VEH) ANALYSIS
MADEP-VPH-98-1 Rev, 0

ETR Number: 44226

TRC Environmental
, L Lab 1D Numbey: 45226-01
Lockheed Wilminoton
Associated Blaak: VW1207BI(
{Sample ID: WE~4S ) '
Rel:-:t?td | Amount| % Solids _ﬁeﬂ Factor ; Analvst i
1274000 [ SmL! NA | 12/800 | 5. | AL |
VOLATILE mmomw%
Cy-Cp Aliphaties 2 _ 1800!
Cg-Cyz Aliphatics ** 7400
Cy-CycAromatics ' ) ; 3500 v
‘Unadjusted Cs-Cy Aliphatics’ 2400
|Unadjusted Ce-Cys Aliphatics’ i 9300}
TARGETED VPH ANALYTES in o
| Anatyte Elution Range | Amovmt Quulifier |
MTBE , ] Cs-Gg 84 1
Benzene : Cs-Ca 40 1
Toluene _ Cs-Cs 75 u
{Ethylbenzene Cg - Cay_ 530 }
m & p Xylene Co-Cpa 1000: ]
o-Xylene Co-Cyy 890
iNaphthalene T NA 190 e
SURROGATE RECOVERY . :
PID > |
Surrogate %Recovery | Range % Recorery | Range |
i &Diflucrobenzens ] 86% [70%-130% 162% [ 70%-130% |

' Hydmearbon Range data axclude soncertations of any surrogate(s) end/or intemat standards. eluling fa-that range.
? C4-Cq Alphatic Hydrocarbans exclude the concentration of Target Analytes efuing i thet rangs.

? Gy-Cyx Aliphatic Hydrocarbons exclute concentration of Tarpat Analyies eling in thet range:AND toncentration of
€3-C 15 Aromatic Hydrocarbons.

U = Analyzed but not detected.
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W Environmental Laboratories

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

375 Paramount Drive + Sulte 2
Raynhamn, MA 02767-5154 - USA
Phone: 508-822-9300
Fax: 508-822-3288

ETR Number: 44226

TRC Environmental
Lab ID Number: 4522603
Lockheed Wilmineton
Assocyated Blank: VW1207B1
Sample ID; 7
Date TWE.WA! Date Diution
Amount| % Sofids |  Analvied Frctor Anslyst
12400 | SmL | NA 12/8/00 _ 10 AL
VOLATILE PETROLEUM HYDROCARBONS (VPH) jn ng/L
Analvte Amount Qualifier
G5 Aliphatics 3000
-0y Alphatics ™ 1400
Ci-Cop Aromatics | 6600
Unedjusted €s-Ca Aliphatics’ 4000
|Unadjusted CeCys Aliphatics’ 14000 ]
JARGETED VP ANALYTES in gl | _
Elution Range Armount Qualifier :
MTBE Ce -~ 95 100
EEEZEI'IQ Cs~ CH 29_9
Toluene Cs-Csq 830
Ethylbenzene Cs-Cyp 470
m & p Xylene Cg-Cq2 4100
o-Xylene Cg =~ Cya 1100
Naphthalene N/A 2401
SURROGATE RECOVERY'
T PID ___ — FID
Surrogate _% Recovery Range % Recovery i nge
1,4-Difluarobenzene 121% 70%-130% 123% 170%-130%

' Hydrocerbon Range debs exclude concentrations of eny sumogstels) and/or lnfermal stantlards eluting in that range.

Cp-C 4o Aromatic Hyd-nﬁrborn.

U = Analyzed bit not delected:

B82£C2880S ‘ON Xy

dN0d9 IT0H SCOOM  Hd 8¥:#0 T¥d 00-80-03@

B 40 g Aliphatic Hydrcarbons exclude the concentration of Target Anafytes elitfing br that rangs.
3 Cy-C yp Aliphatic Hydmeadons exclude concentration of Target Analyles eluting I thet range AND conceriration of
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W 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 |
ETR Number: 45226
TRC Environmental
Lab ID Number: 45226-02
Lockheed Wilmington
Asseciated Blank: VW1207B1
Sample ID: WE-4D '
Date I Sampls Date " Dilagen

_Received | Awownt | %Solids | Analyped | Feor | Amulvst

[ 12A/00 : SmLC ¢ NA | 1200 | Y T AL

VOLATILE PETROLEUM HYDROCAKRBONS (VPH) I pg/L

Analyte _ ___+_ Amcont | Qualiffer |

'Cy-Cy Aliphatics ™ 1 248, Ut

‘C-Cy Allphatics > A i

{Cy-Cyo Aromatics | _ b o U

'Unadjusted Cs-Cq Aliphatics' 240, U |

| Unadjusted Cq-Cs, Aliphatics’ 240 |

{Aualyte _ Blution Range [ Amoust | Qualificr |

MTBE _ Cs-Cs & u_ .

Benzene Cs-Cy | B U

Toluens GGy LS

(Etylbenzens . G- Cip 50|

im & p Xylene. N C-Cp | 10 T

o-Xylene _ I G- Cy 10! U

:Naphthalene ) i N/A ' 10; U
SURROCATE RECOVERY -
i ~ PID 3 T T ;
ISurro;gnu % Recovery Range % Recovery | Range |
i1.4-Difluorobenzene J101% 70%-130% | 108% \70%-430% |

' Hydrocarbon Range data exclude concantrations of any surrogale(s) andfor Intemal standerds sluting in that range.
£ Cy-Cy Aliphstic Hydrocarbons exclude the contaniration of Targef Analytes aluting bn Bt range.

s C¢=C 2 Aliphatic Hydrocarbons extiude concentration of Target Analytes elufing in 822 range AND concentration of
Cy-C'rg Aromatic Hydrocarbons.
U = Analyzed but not defected.

II TARGETED VPH ANALYTES in pg/L
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375 Paramount Drive » Suite 2
Raynham, MA 027675154 « USA
Phone: 508-822-9300

Fax: 508-822-3288

VOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS

MADEP-VPH-98-1 Rev. 0
ETR Number: 45226
TRC Environmental :
Lab ID Number: 4522606
Lockheed Wilmington
. Assecizted Blank: YW120781
Sample 1D: PZ-85 }
‘ Sample : Bntion | .
Received pare! % olids | Analymd Faclor | Acalynt i
12[00 [ 5mL | NA 12800 i AL}
VOLATILE PETROLEUM R¥DROCARBONS mm b ik
Anahyte _Amoust_ | Qualifier |
CCy Aliphafics ™2 ___ : 2400 U
CgCra Aliphatics i |
|Cs-Cyo Aromatics * i 70. U
Unadiusted Cs-Cyq Aliphatics’ : 240 U
Unadjusted Cy-C,, Aliphatics’ 438" ]

TARGETED YPI ANALYTES in pro/L

Aknal_vte ; Flution Range | .tmm Qnallﬁer t

MTBE . Cs-Cs ! ._5 U

-Benzene i Cs-Cy 57 U

Toluene TTT Cs-Cy 3 U |

: Ethylbenzene ) T Cg- C|z ir‘ ) I -_!

im & p Xylene i Ce-Cpp i 31 !

[D‘Xme § Cg - C,z 13: -i

‘Naphthalena L N R
SURROGATE RECOVERY _
iSurrogate H % Recovery | Range % Recovery Range
14-Diivorobenzene i 103% 70%-130% 119% 70%-130% |

' Hydrocarbon Range dafs exciude concentrations of shy surrogate(s) aeghr inlenal sandards eluling In Bt range.
? C5-Co Aliphatic Hydrocarbans exclude tha conceniration of Targel Anaiytes exdingin that range.
¥ Cy~C:y Aliphatic Hiydrocarans exelude concentration of Targe! Analytes ckiting iothat range AND concentratian of

Co-C 4y Aromatic Hydrocarbons:

U = Analyzed but not detected
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- W 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
ETR Number: 45226
TRC Environmiental
Lab ID Number: 45226-07
Lockheed Wilmington
L Assoclated Blank: VW120781
[Sample ID: TRC-104
v Daw | Sample Date Diluden :
! Recelved | Amonnt| % Solidy Anslvzed Factor Analyst |
i 121/00 ! SmlL N/A 121800 | 1 AL
VOLATILE PETROLEUM HYDROCARBONS (VPH)fnpg/l.
analvte — . Amount | Qualifiar |
{Cs-Cs Aliphatics 2 3200 _
{CyrC.g Aliphatics ™ 240 ;
%ONOmzﬁcs' B 70 U —:
Unadjusted CeC, Aliphatics’ I 580 ;
i Unadjusted CgC;, Aliphatics’ i a40: |
fsalyte " Elvtion Range | Amount | Qualifier |
MTBE o . Cg-Cy | 260!
RS St Y S N |
Toluene I CsCp 15 ] :
Ethylbenzene C3-Cyp 5 _ U T
m& p Xylens Co-Cyy : . 100 U
io-Xylene ~ i Go~Cp : _10: U
;Naphthalene : N/A i 10i u |
SURROGATE RECOVERY '
: : D T -
Surrogate % Recovery Range | % Retovery |__Range
{4-Difluoroberzene 103% 70%-130% 103% i70%-130%

1 . , " .
. Hydrocarbon Range data exciude concantrations of any surroyale(s) andfor infernal standants eluting in that range,
Cs+C, Aliphatic Hydrocarbons exctuds the concentration of Targel Analytes viuling in thal range.

? 04-Cyz Aliphatic Hydrocarbions exciude concentration of Target Analytas gluting In that range AND concentration of
Cy+C 1o Aromatic Hydrotarbons.
U = Analyzed but not detected.

H TARGETED VPH ANALYTES in pg/L

b0 °d 882EceB80G 'ON Xvi dfiodd JT0H SAO0H  Wd 65:10 Tdd 00-80-0d0
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w Environmental Laboratories 375 Paramount Drive *» Suite 2

S0 °d

Raynham, MA 02767-5154 * USA
Phone; 508-822-9300
Fax: 508-822.3288

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

ETR Number: 45226
TRC Environmental
Lab I Number: 45226-08
 Lockheed Wilmington
. Associated Blagk: VW1207B1
Sample ID: TRC-105S :
Date . Sample t—  Date Difution ! '
Recelved : Amount| % Solids | Analyzed Factor | Ambyst |
12100 | 5mL [ NA 12/8/00 T | A |
VOLATILE PETROLEUM HYDROCARBONS (VPH) in pgfL
Analyte Amount | Quaiifer
Cs-Cs Aliphatics ™2 240 U
{Cy-Cy Aliphatics | 170
Cy-Cy Aromatics ’ ' 70 g
|Unadjusted Ce-Cy Aliphatics® 240, U
{Unadjusted Cyg-C,, Aliphatics' 170] ;
TARCETED VPH ANALYTES in uﬂ
Analyte ¥ FiaionRange | Amoupt | Qualifier |
IMTBE ™ &G 5 U
Benzene P G-G 5 U
Toluene i Cs-Cy 15 b
Ethylbenzene Co~Cip 5t U
im & p Xylene Co-Cra ! 07 4]
.0-Xylsne i G-Cy | 10 u
iNaphthalene T ONA | 01 u
SURROGATE RECOVERY '
[ PID Fib .
Surrogate | % Recovery Range % Recovery ' Range
|14-Diffuoroberzene "~ 100% T0%-130% 98% _1T0%-130%

' Hydrocarbon Range dala exclude concentrations of any sumogofe(s} and/or intemal stancards eluting i that range,
? Cy4-Cy Alphalic Hydrocarbons exciude the concentration of Taiget Analyres elutirg in that range.
¥ Co-C o Allphatic Hydracarbons exclude concentration of Targel Analites eluting in that range AND cancentation of

C-C 19 Aromatic Hydracartons.

U = Analyzed but not detected,
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. W Environmental Laboratories

375 Paramount Drive « Sulte 2
Raynham, MA 027675154 + USA
Phone: 508-822-9300

Fax: 508-822-3288

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

TRC Environmental
Lockheed Wilmington

ETR Numbher: 45226

Lab ID Namber: 45226-09

Associated Blank: YW120781

{Sample ID: TRC-105D

—

; Date : Sample Date Ditation
- Recelved | Amount % Solids _Analyzed Factor Analyst
12/1/00 6 mL N/A : 12/8/00 1 A

VOLATILE PETROLEUM HYDROCARBONS (VPH) in pg/L

[Analyte — Amoune | Quibifer |
Ce-Cs Aliphatics 2 240, U
Cyg-Cyy Al phaﬁcs : 140!
,Cs-Cyp Aromatiics * d 0. U
Unadjusted Cs-Cq Aliphatics’ 20 U
1 Unadjusted Cg-C,, Aliphatics’ 140!
TARGETED VPH ANALYTES fn png/L _
Anslyte Etuuonn.mge, Amenmt | Qnafifier
MTBE Cs-Cy I
Benzenp Cs-Ce 5 U
Toluene 1. Cs-Cy 158 U
iEthylbenzene o Cs-Cp2 5 U |
Im & p Xylene Co-Cip 1 0 U
o-Xylene _ Ce«Cup _: 10, U |
{Naphthalene ) NA % 10 U
SURROGATE RECOVERY .
5' PID i FIB :
‘ Surrogat: % Recovery Range % Recovery Range |
17.4-Diflugrobenzene 101% _ 170%-130% 103% 70%-130%

' Hydrocarbon Renge d=ta exclude concentrations of any surrogate(s) andfor intemal smfuaads elubng inr that rangs,
* €5-C¢ Aliphatic Hydracarizons exclude the concentration of Target Analytes eluting in that renge.
¥ Cy~C 43 Aliphatic Hydrocarbons exclude cancentration of Target Analyles eluthg in that range ANDY concentration of

Cy-C 45 Aromatic Hydrocarbons.

U = Analyzed but not detected.
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. ,W Environmental Laboratories ' 375 Paramount Drive » Suite 2

Raynham, MA 02767-5154 « (ISA
Phone: 508-822:9300
Fax: 508 822-3288

YOLATILE PETROLEUM HYDROCARBON (VPH) ANALYSIS

MADEP-VPH-98-1 Rev. 0
ETR Number: 45226
TRC Environmental
Lab P Number: 45226-11
Lockheed Wilmington
o Associated Blank: VW120781
Sample 1D: Trip Blank
‘ Date l Bate | Dilanos
. Recdived | Amoeomt. % Solids Anslyzed Factor | Anslvst
{12770 | 5mi T WA 2700 1 | AL
VOLATILE PETROLEUM HYDROCARBONS (VPR) ia o/l
Analyte N 3 Amowd | an_—ﬁ?r]
1C5-Cy Allphatics ™2 ' 20, U
Cy-Cyz Aliphatics '* _ 100 u |
Cy-Cyq Aromatics ' bRy
Unadjusted Cg-Cy Aliphatics' 1 2200 U |
-Unadjusted Cy-C.; Alphafics’ w8l v
TARGETED VP ANALYTES in pg/L
{Analyte : Klotion Range |  Amoust . | Quahfier
é_ls’l'__l'_BE . I Cs = Ca i 5_ U
Benzene Cs-Cp | g v
Teluene "_ . ' _:C; -Cy 15
{Ethylbenzene Cy-Coin 5 U
im & p Xylene Co-Coz | 10, U
o-Xylene _ i G-Cypp ! 161 ©
iNaphthalene ] i NA_ ] 100w
SURROGATE RECOVERY -
: _‘____ PO T FmW
Surrogate % Recovery I Range % Recovery Range
14-Ofluorobenzene | 100% 170%130% | 97% T I70%-130%

! Hydrocarbion Range data exclude concentrations of any sumogate(s} and/or intermat standards otutig I that range.
1 ¢4-Cy Aliphatic Hydracarbans exchwle the cuncentration of Target Analytes elutg i Bl range.

¥ €4-C (2 Aliphatic Hydrocarbons exthids conoentration of Target Analytes eluting In et range AND-concentration of
Cy-C 1 Aromatic Hydrocarbons,

U = Analyzed but not detected.
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W Environmental Laboratories 375 Pacamount Drive * Suite 2

Raynham, MA 027675154 - USA
Phone: 508-822-9300
Fax: 508.822-3288

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

uality Contro}l Report
Quality P Lab ID Number: YWI207B1

ram le iD: Method Blank

I Sample Date Didation
Received | Amount | % Solids | Anslyzed Factor | Amlyn |
NA_ | SmL [ NA 12/7/00 1 AL
VOLATILE PETROLEUM HYDROCARBONS (VPR) in gL,
Andlyte o Amount | Qualihes
Cs—CgAEphaﬁcs 240f U |
;Erciz . 100 u
Lcrcwmmaﬁcs ! . — 8 U
YUnadjusted €C, Aliphatics' ) ! 2400 U ]
|Unadjusted CyCya Aliphatics’ i e v
{Analyte Elution Ravge .!}mout fqunﬁu_
iMTBE Cs-Cs | 8 U
‘Benzene ’ " Cs-Cp s U
Toluene T CeeCy B u
Ethylbenzene _ T Ce-Cya2 5|7 U
m & p Xylene 1 Cg-Cya 10 v
:0-Xylene L D Gy-Ci2 0 U
Naphthaiene » T NA ] Y
SURROGATE RECOVERY
! PID YD
iSurrogate ) % Recovery | Range 9% Recovery | Ramge |
11,4Difluorobenzene 100% 170%-130% 99% (76%-130% |

' Hydrocarbon Range datz exclude concantrations of any sumogate(s) snd/or intantat stanctants efiting bt that range.
? {5-C,y Aliphatic Hydrocarbons exciude the cancentration of Target Analytes eluting in that tange.

? Co~Cy2 Aliphatic Hydrocarbans exclude congentration of Target Analytes eluting in Giat range AND concentzstion of
Co-C sp Aromabic Hysocarbons.
U = Analyzed bul ot detected.

“ TARGETED VPH ANALYTES it 1
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W Environmental Laboratories

375 Paramount Drive * Suite 2
Raynham, MA 02767-5154 » USA
Phone: 508-822-9300
Fax: 508-822-3288
VOLATILE PETROLEUM HYDROCARBONS
E LABORATORY CONTROL SPIKE
ﬂ Sample ID: VWI1207L1
_ Daie | Time [ i
ﬂ Analyzed | Analyzed Resnlt File B) o Instrument ID
127700 | 1LOTPM | AL |T\TCADATA\DECVPHVODOTOU2.RST ~ PPD
127700 | 1:07PM | AL __|T:\TCADATA\DECVPH\PDOJO02RST EP-PID
ﬂ VOLATILE PETROLEUM HYDROCARBONS in: _ sg/L (pph)
Pérameter Target Conc. ] Actual Cone. Percent Recovery QC Limits
ﬂ MTBE 130] 148 %% 70% - 130%
Benzene 50 50 101% T0% - 130%
Toluens 130 150 100%. T0% - 130%
ﬂ Ethylbenzene 501 551 107% 0% - 130%
i m- & pXylene_ 200 194 0% 70% - 130%
0-Kylene 100 101 101% 70% - 130%
Naphthalene 100 13 103% 10%-130%
1,2,4-Trimethyfbenzene 00 101: 101% 70% ~ 130%
Pentane 100 110 110% 0% -130% .
2-Methylpentane 150 150 100% 70% - 130%
“ 2,2.4-Trimethyipentane 150 148! 98% 70% - 130%
m-Nonane 100 119] 119% 70% - 130%
SURROGATE RECOVERY _
PID FID
n Swrrogate L % Recovery Range % Recovery Range
1.4-Diftuorobenzene 104% F0%%-130% 101% 70%-130%
n Vw2073
m 60 'd BB2EC2EB0S 'ON Xud dNoy9 F0H SA00M  Wd 10:20 ¥4 00-80-930
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Innovative Engineering Solutions, Inc. & %Bright ldeas

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, 2121, 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.

3

GENERAL SYSTEM OPERATION

The Tank K Groundwater Remediation 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



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. JESI 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 point}srresgmed normal operation (see the 2/27 field monitoring form). Currently only the
sparge point C-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, P.E.

Principal Engineer
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Tank K Biospargin and SVE Systems OM&M Field Monitoring Form

Wilmington, Ma . )
Date: V1/8%/0/ Name: [oels /s
BIOSPARGING COMPONENT
Coaling Loop | Cooling Loop C°°[:"1g Loop cmg';g Loop .
Inlet Pressure ;Qutiet Pressure; et o Depth to water in Comments
] ) i Temperature : Temperature | WE-4S  feet
90 | 59 230 i /08 /5
Sparge Point : Flow, CFM Press. psi ,
Al {6 é’"gf— /4/(}[41//%/ j//:ﬂw up 7 // (ﬂ/éul
A2 N -4 .
A3 /b <o Ja 2l tpage il
B1 /4 S. Y
B2 /4 41
B3 /4 X 2
B4 /b 4.5
B5 [ f 4.2
C1 /1! {/JUV _
C2 A v
C3 s [,
c4 A Lo
c5 74 [/
[ /4 £. 9
SVE COMPONENT
Knockoutlnleti Knockout | DlOWer Midsteam GAC | GAC Outlet
Vacuum i Quflet Vacuum l.';:scharge GAC nlet Vapor Vapor Conc. Vapor Conc. Comments
- . ressure Conc. ppm
inw.e. inw.e. . ppm ppm
inw.c.
20 22 >z <7 </ <7
Lateral ID V_acuum Vapor Conc. c s
inw.c. ppm
Lateral A /¢ <7
Lateral B /6 Z7
LaterdC : /4 <f



Tank K Biospargin and SVE Systems OM&M Field Monitoring Form

Wilmington, Ma . 0 )
Date: /3 /702/0/ Name: A 27§ Fow o
/420 prm
BIOSPARGING COMPONENT
. ling L
Coofing Loop | Cooling Loop ¢ Cooling Loop cmc;zget“p Depth to water in
Intet Pressure ;Outlet Pressure Infet Tem WE-4S Comments
: . 5 perature
psi psi Temperature F o feet
Spar?; Point l;loug CFM Pre;sugk, psi /f//]}s/ v L we RGN 1 (Ao o
A2 3 o Yarge wils, Yppizoes mseffes”
3 e 5.0 v phvke Sint, A femire shsarte.
. 8] i [wdte gans’ sy gy et
. -0 Py Yy
B3 /, 2 50 it - woite” I
B4 /. 3 §.1
B5 /< {0
C1 no Llo.
c2 A i
C3 L% 4.4
C4 i3 {F
C5 }.3 .2
C6 /.5 £ G
SVE COMPONENT
Knockoutinlet!  Knockout Blower  IGAC Inlet Vapori Midstream GAC | GAC Outlet
Vacuum | OufletVacuumi Discharge Conc. Vapor Cong. Vapor Conc. Comments
inw.c. in.w.c. Pressure in.w.c. ppm ppm ppm
20 o2 22 Z / ol </
Lateral iD \{acuum Vapor Conc. Comments
inw.c. ppm
Lateral A i </
LateraB | /4 L/
LaterdlC i / 4 </
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Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma

Date: 2/27/0/ Name:  A30p:1 xj@g@;
S8 20 pr
BIOSPARGING COMPONENT
, ‘ .y
Cooling Loop i Cooling Loop ; Cooling Loop Cool(;r:]ietoop Depth to water in
inlet Pressure iOutlet Pressure Inlet T WE-S Comments
A . ot Temperature
pst pst Temperature F o feet
£ Y A7y P
9< g ¢ 22< rlo? z.37 ﬁmﬁﬁ;f’hj I few monslognty wel/i,
Sparge Point | Flow, CFM_{ Pressure, psi Spavse et ane downdd iy ie 4o
Al /.2 7.3 (087 on o Fanrimy 272900 sole viiid
v TES wite £ yarse wsk cBp 7001 0y 10 o
A3 /.2 S Jhe “’[//J w7/l s ou wisr ﬂé:/z/;ﬁﬂ;{ ,27“:4/
Ad el gk tii & mtsd Jntteiles’ Wi lhing-o! Si/4 G forpoy, « y
B LX $.2 40 Hhr wally TAE A o /lﬂ/ff//{;/ s
< Lo/lecker” (M0 Abs €rs gp.
B2 /2 {.9 ‘n Hewptgomia X The 47 :
7 A S 2 Cfm , s e (720
B3 7.2 oy -(‘{- 7 . Th e déqéﬂm{a /ﬁﬁggaﬁﬂ/wfé
L . 4 4 L4
61 T he Klre / ogped
C2 /2 6.5
C3 /.2 4.5
C4 1.2 £.5
C5 l2 6.0
C6 42 20
SVE COMPONENT
Knockoutfnlet i Knockout Blower GAC Inlet Vapor; Midstream GAC §|  GAC Qutlet
Vacuum  { OutletVacuum:  Discharge Cong. Vapor Conc. Vapor Cone. Comments
inw.c. in.w.c. Pressure in.w.c. ppm ppm ppm
20 >¢ 21 </ </ </
Vacuum Vapor Conc.
Lateral ID inwe. ppm Comments
Lateral A VAS </
Lateral B /6 £ /
LateraC | /¢ £/




Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma

Date. 2/¢ /0] . Name: odis  Dyuis,
Timme : [1230 4mm ﬂ d y f.&

BIOSPARGING COMPONENT

. Cooling Loop
Cooling Loop i Cooling Loop ¢ Cooling Loop Cl)gget Depth to water in
Inlet Pressure ; Qufiet Pressure] Inlet Temperature WE-43 Comments -

psi pi [Temperatwe °F o feet
352

s fady- ’
Sparge Point | Flow, CFM_| Pressure, psi P PR,

:; A:'a?_(/ﬂhtgmg tahn/)ﬂﬁﬁﬁ;/ 0—((

A3 - (7% oh/y
B

B2
B3
B4
B5.
c1 S
c2
ca
ca
Cs
C6

SVE COMPONENT

Knockout Infet!  Knockout Blower GAC Inlet Vapor: Midstream GAC i  GAC Outlet
Vacuum | Qutiet Vacuum: Discharge Conc. Vapor Cong. Vapor Cone. Comments
in.w.c. inw.c. Pressure inw.c. ppm ppm ppm

2/ 2s 2R </ 7 <7

Lateral ID \{acuum Vapor Conc.
inw.c. ppm /7
Lateral A 15 Z7 ,
LateraB | /7 T y CoN L s ermen A
LatesalC /4 L7 G L 4 8,9 /{0"”

ﬁ{‘/:/z {Ug f/ﬁf/
Y,

Comments




Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma

Date: 2 /9/0/

Name: 4200 Dop e

(e /21230 pon —
BIOSPARGING COMPONENT
) . - Cocling Loop .
Cooling Loop ; Cooling Loop ¢ Cooling Loop Outlet Depth to water in
Infet Pressure §@utiet Pressure; . Inlet Tem WE-4S Comments
. . 0 perature
psi psi Temperature F g feet i
b Aeed P popls
4 { Q 2 200 gé 2: QS coe’f,,_j /a;ﬂ/:ﬂ’.ﬁ;g;n! I
Sparge Point : Flow, CFM_{ Pressure, psi j 7/57! 7/ S Up PLR A
Al % ¢ S f/§ /
_ T Spokgiag 47
A2 0-% T.S K0 1h el
A3 0.% 6.2 cy Ihyetiion Rife  gfvin
B 0.9 S £ ooaly fon I Hay,
B2 0.8 6.5 Mersallyncnds G4s Yol pon
R - xh S howns gffen cpangig
B84 0.5 5.5 A v
BE 0% ) J"gj Y i f/g/;/_u s
C1 0 9.7 Aote Tha! M//Q 83 (7 as V' (S
C2 0. S F0 hovt wo flow,
C3 0.3 5.0
C4 0.8 6.0
C5 9 .02
C6 0 R 6.1¢
SVE COMPONENT
Knockoutnlet i Knockout Blower GAC Inlet Vapor! Midstream GAC ; GAC Outiet
Vacuum  § OutletVacuum: Discharge Conc. Vapor Conc. Vapor Cone. Comments
inw.c, in.w.c. Pressure inw.c. ppm ppm ppm
o
20 24 24 <7 <7 <7
Lateratip | Vaeuum i Vapor Conc. Comments
inw.c. ppm
Lateral A /v £/
Lateral B /5 2!
Lateral C /S Y/




Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma

Date: 2/2//¢( Name: 1y By
. i/
[Vnner (200 pom —rﬂ-ﬂﬂ ¢
BIOSPARGING COMPONENT
Cooling Loop | Coofing Loop | Cooling Loop w&ﬁ;‘”’p Depth to water in
Infet Pressure jOutlet Pressure} . Inlet T WE-4S Comments -
A ) emperature
psi psi Temperature °F o feet
9 < 90 2S¢ 1 9% S 2
Sparge Point { Flow, CFM _: Pressure, psi
M 0¥ 4.0 [de s85Fem shut- g
A2 0.7 A ﬂ}w'/-&j 2001 mpinlhd #ace
A3 0.7 49 fo Ao lbtrive spanse Sonce,
Bl 2.8 $.S Star e il ki Salf g %/ff;’}j
B2 D.g g0 weeh pf 202, JAe \r’ef.f»éha el
B3 0 2.0 e x{awév/ Vo 207 Wilh e igm s
B4 0.5 22 (ALhe8 53 Jefore o thitgBun
85 0. ¥ 6.2 $AAe pra- i, ME-gf 'f'/ﬁj'(
ci % 9.2 L3iforn HotS g5 wns 74 f/“' P
CZ - D- 9. D A/ﬁ /f /4‘/ -/ﬂ“’ / . ~& L,
c3 o.f Z s Lo ¢ WS devtr ko S
ca 0f 140 8 Ol el Jupitd L
C5 ) [* N7 /é;ﬂt{m’ ﬁff/”:’ ﬂ/tn‘///,?/ Vi ot
Ch 0.4 £ S ey, '
SVE COMPONENT
Knockoutniet]  Knockout Blower  IGACInletVapor Midsteam GAC | GAC Outiet
Vacuum | OufietVacuumi Discharge Conc. Vapor Conc. Vapor Conc. Comments
inw.c. inw.c. Pressure inw.c. ppm ppm ppm
va% 2% 2L 7 <7 < 7
Lateral ID \{acuum Vapor Conc. Comments
inw.c. ppm :
Lateral A & / </
LateralB  }/4 </
LateralC i/4 </




Tank K Biospargin and SVE Systems OM&M Field Monitoring Form
Wilmington, Ma
Dat_?; e / 230/

Name:  Aog, p%ﬁ'a

S teme o SO 4em _ _
. BIOSPARGING COMPONENT
Cooling Loop § Cooling Loop | Cooling Loop C°°g';% eLt°°p Depth to water in
Inlet Pressure :Outlet Pressure! Inlet T WE-4S Comments
- . ot Temperature
psi psi Temperature °F B feet
9.0 i ¢7% 22S | Joo 320
Sparge Point : Flow, CFM | Pressure, psi Mode FHr0r wil)  fogsd w07
Al 2.2 3.2 {74/ -/Aw (ﬂk%’//;n[, 2 z///a,d_n,/a >~
A2 0.2 (.2 el s Son aens vetrt
A3 0.9 N
- A4 /"?/ Loaknicrlcn”
Bt 0.9 [
B2 0 7S
B3 7 AN
B4 % 7.5
B5 0.7 T
C1 0 5
Cc2 ¢ f .
C3 0.9 A
C4 2 9 ¢ <
Cc5 0 9.S
Cé 0.9 £.0
SVE COMPONENT
Knockoutinlet;  Knockout Blower GAC Inlet Vapor: Midstream GAC | GAC Outiet
Vacuum i Oufiet Vacuum: Discharge Conc. Vapor Conc. Vapor Conc. Comments
inw.e. inwe. Pressure inw.c. ppm ppm ppm
20 2¢ 23 <7 <7 7
Vacuum Vapor Cong.
Lateral ID nW.e. ppen Comments
Lateral A /5 </
LateralB (i /4 </
LateralC | /4 Z/
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