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Massachusetts Department of Environmental Protection BWSC-105
Bureau of Waste Site Cleanup

IMMEDIATE RESPONSE ACTION (IRA) Ree Tracking

TRANSMITTAL FORM ' 1334
Pursuant to 310 CMR 40.0424 - 40.0427 (Subpart

D. DESCRIPTION OF RESPONSE ACTIONS (conti'fed):

Removal of Other Contaminated Media Temporary Evacuation or Relocation ofL Residents
Specify Type and -----.-- -- f Fencing and Sign Posting
Volume:
Other Response Actions Describe

Check here if this IRA involves the use of innovative Technologies (DEP is interested in using this information to aid in creating an
Innovative Technologies Clearinghouse).

Describe
TechnnimieAR

E. TRANSPORT OF REMEDIATION WASTE: (if Remediation Waste has been sent to an off-site facility, answer the following

Name of Not Appl -i rable questions)

Facility:
Tow n and - - -.- . - -- --- - - - -
State:
Quantity of Remediation Waste Transported to _.
Date:
F. IMMINENT HAZARD EVALUATION SUMMARY: (check one of the following)

[ Based upon an evaluation, an Imminent Hazard exists in connection with this Release or Threat of Release.

Based upon an evaluation, an Imminent Hazard does not exist in connection with this Release or Threat of
Release.

E Based upon an evaluation, it is unknown whether an Imminent Hazard exists in connection with this Release or Threat of Release, and
further assessment activities will be undertaken.

] Based upon an evaluation, it is unknown whether an Imminent Hazard exists in connection with this Release or Threat of Release.
However, response actions will address those conditions that could pose an Imminent Hazard.

G. IRA COMPLETION STATEMENT:

Check here if future response actions addressing this Release or Threat of Release will be conducted as part of the Response Actions
planned for a Site that has already been Tier Classified under a different Release Tracking Number, or a Site that is identified on the
Transition List as described in 310 CMR 40.0600 (i. e., a Transition Site, which includes Sites with approved Waivers). These additional
response actions must occur according to the deadlines applicable to the earlier Release Tracking Number (i. e., Site ID Number).

State Release Tracking Number (I. e., Site ID Number) of Tier Classified Site or Transition
Site:

If any Remediation Waste will be stored, treated, managed, recycled or reused at the site following submission of the IRA Completion
Statement, you must submit either a Release Abatement Measure (RAM) Plan or a Phase IV Remedy Implementation Plan, along with the

appropriate transmittal form, as an attachment to the IRA Completion Statement.

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

> if Section B of this form indicates that an Immediate Response Action Plan is being submitted, the response action(s) that is (are) the
subject of this submittal (i) has (have) been developed in accordance with the applicable provisions of M.G.L. c. 21 E and 310 CMR 40.0000, (ii)
is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the applicable provisions of M.G.L. c.
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 of this form indicates that an Imminent Hazard Evaluation is being submitted, this Imminent Hazard Evaluation was developed
in accordance with the applicable provisions of M.G.L. c. 21E and 310 CMR 40.0000, and the assessment activity(ies) undertaken to support
this Imminent Hazard Evaluation complies(y) with the applicable provisions of M.G.L. c. 21E and 310 CMR 40.0000;

> if Section B of this form indicates that an Immediate Response Status Report is being submitted, the response action(s) that is (are) the
subject of this submittal (i) is (are) being implemented in accordance with the applicable provisions of M.G.L. c. 21E and 310 CMR 40.0000, (ii)
is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the applicable provisions of M.G.L. c.
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 of this form indicates that an Immediate Response Action Completion Statement or a Request to Terminate an Active
Remedial System and/or Terminate a Continuing Response Action(s) Taken to Address an Imminent Hazard is being submitted, the
response action(s) that is (are) the subject of this submittal (i) has (have) been developed and implemented in accordance with the applicable
provisions of M.G.L. c. 21E and 310 CMR 40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes of such response
action(s) as set forth in the applicable provisions of M.G.L. c. 21 E and 310 CMR 40.0000 and (iii) complies(y) with the identified provisions of all
orders, permits, and approvals identified in this submittal.

SECTION H IS CONTINUED ON THE NEXT PAGE.

Revised 2/24195 Supersedes Forms BWSC-005, 006, 010 (in part) and 011 Page 2 of 3
Do Not Alter This Form



Massachusetts Department of Environmental Protection BWSC-105
Bureau of Waste Site Cleanup

Release Tracking
IMMEDIATE RESPONSE ACTION (IRA) Number
TRANSMITTAL FORM 1334 1

Pursuant to 310 CMR 40.0424 - 40.0427 (Subpart D) |_
H. LSP Opinion (continued):

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

Wj Check here if the Response Action(s) on which this opinion is based, if any, ar 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 state t e applicable p reof.

LSP Michael .T .Pird inock - LSP#:
Name:
Telephone 508-747-7900 Ext.: L

FAX: E08-747-15RP
(optional)

Signature:

Date: _ _ _ _ _

1. PERSON UNDERTAKING IRA:

Name of _MPG_Crporation_ _
Organization:
Name of Bruce GGarret-i- __ Title: Treamirer
Contact:
Street: One Rnhert-s nRniri

City/Town: _lymouth State -MA - ZIP Code: -023160- 0-H 0

Telephone: 50R-747- 77R Ext.: 124 FAX:
(optional)

[ Check here if there has been a change in the person undertaking the IRA.

J. RELATIONSHIP TO RELEASE OR THREAT OF RELEASE OF PERSON UNDERTAKING IRA: (check one)

RP or PRP Specify 0 Owner t Operator Q Generator Q Transporter Other RP orSpecifyPRP:

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

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

SAny Other Person Undertaking IRA Specify
Relationship:

K. CERTIFICATION OF PERSON UNDERTAKING IRA:

1, Bru ce G .Garret t - , attest under the pains and penalties of perjury (i) that I have personally examined and
am familiar with the information contained in this submittal, including any and all documents accompanying this transmittal form, (ii) that, based on
my inquiry of those individuals immediately responsible for obtaining the information, the material information contained in this submittal is, to the
best of my knowledge and belief, true, acqurate and complete, and (iii) that I am fully authorized to make this attestation on behalf of the entity
legally responsible for this submittal. I/th person or enti on whose behalf this submittal is made am/is aware that there are significant penalties,
including, but n ited to, possible fine and imprison ent, for willfully submitting false, inaccurate, or incomplete information.

By: ,i Title: 'TTea-11rfr
(signature q

For.MEG Crporat i o nnDate:
(print name of person or entity recorded in Section 1)

Enter address of the person providing certification, if different from address recorded in
Section :
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.

Revised 2/24/95 Page 3 of 3Supersedes Forms BWSC-005, 006, 010 (in part) and 011
Do Not Alter This Form
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BWSC-105

Release Tracking
Number

L4; L 1334
H. LSP Opinion (order(s), permit(s) and/or approvals)

- DEP granted presumptive approval of the October 21, 1997 IRA Plan, prepared by RAM
Environmental on behalf of MPG Corporation, to conduct a soil vapor extraction/air
sparge ("SVE/AS") pilot test.

- DEP granted presumptive approval of the February 18, 1998 IRA Plan Modification to
install an SVE/AS remediation system to remediate impacted soil and groundwater at the
disposal site.

o DEP granted presumptive approval of the December 13, 1999 IRA Plan Modification to
modify the SVE/AS remediation system at the disposal site and to perform remedial
activities at the adjacent property located at 6 Perry Avenue.

S:\RAM\ 101.20\] 01_20_1\99\99REP\IRAATTAC.WPD



Massachusetts Department of EnvironmentaLProtectio - B SC- 08
Bureau of Waste Site Cleanup D Q V \YI r|n

COMPREHENSIVE RESPONSE - IONTR FMITT Re se Tracking
FORM & PHASE I COMPLETIO 5 I 001 1 Number

Pursuant to 310 CMR 40.0484 (Subpart D) d 4 - 1334

A. SITE LOCATION: SOUTHEAST REGION
Site Name: (optional) Buzzards Bay Mobil

Street: 246 Main Street Location Aid. Perry Avenue

City/Town: Bourne ZIP 02532-0000
Code:

Related Release Tracking Numbers that this Form Addresses:

Tier Classification: (check one of the following) Tier IA Tier lB Tier IC J Tier il Not Tier Classified

If a Tier I Permit has been issued, state the Permit
Nhrnor

B. THIS FORM IS BEING USED TO: (check all that apply)

Submit a Phase I Completion Statement, pursuant to 310 CMR 40.0484 (complete Sections A, B, C, G, H, I and J).

Submit a Phase 11 Scope of Work, pursuant to 310 CMR 40.0a34 (complete Sections A, B, C, G, H, I and J).

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

Submit a Phase Ill Remedial Action Plan and Completion Statement, pursuant to 310 CMR 40.0862 (complete Sections A, B, C, G, H, I and
J).

Submit a Phase IV Remedy Implementation Plan, pursuant to 310 CMR 40.0874 (complete Sections A, B, C, G, H, I and J).

Submit an As-Built Construction Report, pursuant to 310 CMR 40.0875 (complete Sections A, B, C, G, H, I and J).

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

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

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

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

C. RESPONSE ACTIONS:

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

Describe
Technologies:

D. PHASE I[ COMPLETION STATEMENT:

Specify the outcome of the Phase 11 Comprehensive Site Assessment:

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

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.

The requirements of a Class B Response Action Outcome have been met and a completed Response Action Outcome 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 11 Report.

E. PHASE IV COMPLETION STATEMENT:

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

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

The requirements of a Class C 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.

SECTION E IS CONTINUED ON THE NEXT PAGE

Revised 3/30/95 Supersedes Forms BWSC-010 (in part) and 013 Page 1 of 3
Do Not Alter This Form



Massachusetts Department of Environmental Protection BWSC-108
Bureau of Waste Site Cleanup

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

4 - 1334
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H)

E. PHASE IV COMPLETION STATEMENT: (continued)

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

Active Operation and Maintenance Passive Operation and Maintenance

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

F. PHASE V COMPLETION STATEMENT:

Specify the outcome of Phase V activities:

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

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

Active Operation and Maintenance Passive Operation and Maintenance

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

G. L8SPINION:

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

> if Section B indicates that a Phase I, Phase II, Phase Ill, Phase IV or Phase V Completion Statement is being submitted, the response
action(s) that is (are) the subject of this submittal (i) has (have) been developed and implemented in accordance with the applicable provisions of
M.G.L. c. 21 E and 310 CMR 40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes of such response 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 8 indicates that a Phase il Scope of Work or a Phase IV Remedy Implementation Plan is being submitted, the response
action(s) that is (are) the subject of this submittal (i) has (have) been developed in accordance with the applicable provisions of M.G.L. c. 21 E
and 310 CMR 40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the
applicable provisions of M.G.L c. 21 E and 310 CMR 40.0000, and (iii) complies(y) with the identified provisions of all orders, permits, and
approvals identified in this submittal;

> if Section B indicates that an As-Built Construction Report or a Phase V Inspection and Monitoring Report is being submitted, the
response action(s) that is (are) the subject of this submittal (i) is (are) being implemented in accordance with the applicable provisions of M.G.L.
c. 21 E and 310 CMR 40.0000, (ii) is (are) appropriate and reasonable to accomplish the purposes of such response action(s) as set forth in the
applicable provisions of M.G.L. c. 21E and 310 CMR 40,0000, and (iii) complies(y) with the identified provisions of all orders, permits, and
approvals identified in this submittal.

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

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 identifyin rarpiiable provisions thereof.

LSP Michael J. Pierdinock LSP#: 4078 Stamp: -7

Name:
Telephone 508-747-7900 Ext.: 127

FAX: 508-747-3658
(o p tio nal) r

Signature:~

Date: -Mu

Revised 3/30/95 Supersedes Forms BWSC-010 (in part) and 013 Page 2 of 3
Do Not Alter This Form



Massachusetts Department of Environmental Protection BWSC-108
Bureau of Waste Site Cleanup

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

Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 (Subpart H) 4 1334

H. PERSON UNDERTAKING RESPONSE ACTION(S):
Name of MPG Corporation
Organization:
Name of Brucae G. Garrett Title: Treasurer
Contact:
Street: One Rohert-s Road

City/Town: Plymouth State MA ZIPCode: 02360-0000

Telephone: 508-747-3778 Ext.: 124. FAX:
(optional)

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

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

RP or PRP Specify ( ) Owner ) Operator () Generator ') Transporter Other RP or
/ 7 PRP:

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

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

Any Other Person Undertaking Response Action Specify
Relationship:

J. CERTIFICATION OF PERSON UNDERTAKING RESPONSE ACTION(S):

1, Bruce G. Garrett , attest under the pains and penalties of perjury (i) that I have personally examined and
am familiar with the information contained in this submittal, including any and all documents accompanying this transmittal form, (ii) that, based on
my inquiry of those individuals immediately responsible for obtaining the information, the material information contained in this submittal is, to the
best of my knowledge and belief, true, accurate and compl te, and (iii) that I am fully authorized to make this attestation on behalf of the entity
legally responsible for this submittal. l/the erson or entity n whose behalf this submittal is made amlis aware that there are significant penalties,
including, but not limited to, possible fines nd imprisonm t, for willfully submitting false, inaccurate, or incomplete information.

By: Title: Treasurer
(signat )

For MPG Corporation Date:
(print name of person or entity recorded in Section H)

Enter address of the person providing certification, if different 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.

Revised 3/30195 Supersedes Forms BWSC-010 (in part) and 013 Page 3 of 3
Do Not Alter This Form



BWSC-108

Release Tracking
Number

4 1334

G. LSP Opinion (order(s), permit(s) and/or approvals)

DEP granted presumptive approval of the October 21, 1997 IRA Plan, prepared by RAM
Environmental on behalf of MPG Corporation, to conduct a soil vapor extraction/air
sparge ("SVE/AS") pilot test.

- DEP granted presumptive approval of the February 18, 1998 IRA Plan Modification to
install an SVE/AS remediation system to remediate impacted soil and groundwater at the
disposal site.

o DEP granted presumptive approval of the December 13, 1999 IRA Plan Modification to
modify the SVE/AS remediation system at the disposal site and to perform remedial
activities at the adjacent property located at 6 Perry Avenue.

S:\RAM\ 101.20\ 101_201 \99\99REP\BWSC-108.WPD



AENyONMENTAL
REMEDIATION - ASSESSMENT o MANAGEMENT

April 16, 2001

Ms. Deborah Marshall 2 t Fflw'rp
Commonwealth of Massachusetts
Department of Environmental Protection 17 0
Southeast Regional Office cu20
Bureau of Waste Site Cleanup
20 Riverside Drive SOUTH Sy EQ0N
Lakeville, Massachusetts 02347

Re: Immediate Response Action Status Report and
Phase V - Operation, Maintenance, and/or Monitoring Report
Buzzards Bay Mobil
246 Main Street
Bourne, Massachusetts 02532
RTN: 4-1334
RAM Ref. No. 101.20.3

Dear Ms. Marshall:

On behalf of MPG Corporation, RAM Environmental, LLC submits to the
Commonwealth of Massachusetts, Department of Environmental Protection, the enclosed
documents:

e Immediate Response Action Status Report and Phase V - Operation,
Maintenance, and/or Monitoring Report;

0 Immediate Response Action (IRA) Transmittal Form (BWSC-105);

e Comprehensive Response Action Transmittal Form & Phase I Completion
Statement (BWSC-108);

o Remedial Monitoring Transmittal Form; and

o Notification letters to the Town of Bourne Board of Selectman and Board of
Health.

RAM ENvIRONMENTAL, LLC e ONE ROBERTS ROAD e PLYMOUTH, MA 02360 * 508-747-7900 - FAX 508-747-3658



ENV]RONMENTAL
REMEDIATION o ASSESSMENT o MANAGEMENT

Ms. Deborah Marshall
April 16, 2001
Page 2 of 2

If you have any questions regarding this matter, please contact Timothy Condon or
Michael J. Pierdinock at (508) 747-7900, extensions 130 and 127, respectively.

Very truly yours,

RAM Environmental, LLC

P.E., CHMM I MiclaelhJ. Pierdinock, LSP, CHMM
Principal

Enclosures

cc: Mr. Bruce G. Garrett, MPG Corporation (with enclosures)

S \RAM\101.20\lDI 20 3\OICORRES\0414DEP.WPD

Timothy C
Associate



rF

RAAM
ENVIRONMENTAL
REMEDIATION * ASSESSMENT 9 MANAGEMENT

April 16, 2001

Ms. Cynthia Coffin
Board of Health
Bourne Town Hall
24 Perry Avenue
Buzzards Bay, Massachusetts 02352

Re: Immediate Response Action Status Report and
Phase V - Operation, Maintenance, and/or Monitoring Report
Buzzards Bay Mobil
246 Main Street
Bourne, Massachusetts 02532
RTN: 4-1334
RAM Ref. No. 101.20.3

Dear Ms. Coffin:

Pursuant to 310 CMR 40.1403(3)(e), this letter serves as notification that an Immediate
Response Action Status Report and Phase V - Operation, Maintenance, and/or Monitoring
Report, has been submitted to the Commonwealth of Massachusetts, Department of
Environmental Protection ("DEP"), Southeast Regional Office in Lakeville, Massachusetts in
connection with the above referenced site.

If you have any questions regarding this matter, please contact Timothy Condon or
Michael J. Pierdinock at (508) 747-7900, extensions 130 and 127, respectively.

Very truly yours,

RAM Environmental, LLC

Timothy Condon, P.E., CHMM" - Michael J. Pierdinock, LSP, CHMM
Associate Principal

cc: Ms. Deborah Marshall, Massachusetts DEP, Southeast Regional Office
Mr. Bruce G. Garrett, MPG Corporation

S \RAM\101.20\10120_3\O]CORRES\0414BOH.WPD

RAM ENVIRONMENTAL, LLC - ONE ROBERTS ROAD * PLYMOUTH, MA 02360 - 508-747-7900 - FAX 508-747-3658



RAM
ENVIRONMENTAL
REMEDIATION a ASSESSMENT * MANAGEMENT

April 16, 2001

Board of Selectman
Bourne Town Hall
24 Perry Avenue
Buzzards Bay, Massachusetts 02352

Re: Immediate Response Action Status Report and
Phase V - Operation, Maintenance, and/or Monitoring Report
Buzzards Bay Mobil
246 Main Street
Bourne, Massachusetts 02532
RTN: 4-1334
RAM Ref. No. 101.20.3

Dear Sirs:

' On behalf of RAM Environmental, LLC, this letter serves to notify you, as chief municipal
officer for the Town of Bourne, of the completion and availability of the Immediate Response
Action Status Report and Phase V - Operation, Maintenance, and/or Monitoring Report, for the
Buzzards Bay Mobil Station located at 246 Main Street in Bourne, Massachusetts. The report is
available at the Commonwealth of Massachusetts, Department of Environmental Protection
("DEP"), Southeast Regional Office in Lakeville, Massachusetts for public review. This
notification is being sent to you to comply with the Public Involvement requirements of the
Massachusetts Contingency Plan 310 CMR 40.1403 in connection with the above referenced site.

If you have any questions regarding this matter, please contact Timothy Condon or
Michael J. Pierdinock at (508) 747-7900, extensions 130 and 127, respectively.

Very truly yours,

RAM Environmental, LLC

Timothy Condon, P.E., CHMM 'v Michael J. Pierdinock, LSP, CHMM
Associate Principal

cC Ms. Deborah Marshall, Massachusetts DEP, Southeast Regional Office
Mr. Bruce G. Garrett, MPG Corporation

S \RAM\10 20\101 20 3\OICORRES\0414CMO.WPD

RAM ENVIRONMENTAL, LLC e ONE ROBERTS ROAD - PLYMOUTH, MA 02360 * 508-747-7900 - FAX 508-747-3658
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April 16, 2001

Ms. Anne L. Eldridge
6 Perry Avenue
Buzzards Bay, Massachusetts 02532

Re: Immedate Response Action Status Report and
Phase V- Operation, Maintenance, and/or Monitoring Report
Buzzards Bay Mobil
246 Main Street
Bourne, Massachusetts 02532
RTN: 4-1334
RAMRef. No. 101.20.3

Dear Ms. Eldridge:

On behalf of MPG Corporation ("MPG"), RAM Environmental, LLC provides to you (the
"Neighbor"), a copy of tie enclosed documents, pursuant to the Agreement for Site Access
between MPG and the Neighbor, executed on March 17, 2000:

Immediate Response Action Status Report and Phase V - Operation,
Maintenance, and/or Monitoring Report;

* Immediate Response Action (IRA) Transmittal Form (BWSC-105);

* Comprehensive Response Action Transmittal Form & Phase I Completion
Statement (BWSC-108);

4 Remedial Monitoring Transmittal Form; and

o Notification letters to the Town of Bourne Board of Selectman and Board of
Health.

RAM ENVIRONMENTAL, LLC - ONE ROBERTS ROAD PLYMOUTH, MA 02360 * 508-747-7900 - FAX 508-747-3658
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Ms. Anne L. Eldridge
April 16, 2001
Page 2 of 2

If you have any questions regarding this matter, please contact Timothy Condon or
Michael I Pierdinock at (508) 747-7900, extensions 130 and 127, respectively.

Very truly yours,

RAM Environmental, LLC

Timothy Condon, P.E., CHMM M
Associate

Michael J Pi dinock, LSP, CHMM
Principal

cc: Mr. Bruce G. Garrett, MPG Corporation

S.\RAM01 20\101 20 3\OICORRES\0414ELDA WPD
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1.0 INTRODUCTION

On behalf of MPG Corporation ("MPG"), RAM Environmental, LLC ("RAM
Environmental"), has prepared this Immediate Response Action Status Report, pursuant to 310
CMR 40.0425, and a Phase V - Operations, Maintenance, and/or Monitoring Report (the "Phase
V Report") pursuant to 310 CMR 40.0890, in connection with the disposal site located at the
Buzzards Bay Mobil, 246 Main Street in Buzzards Bay, Massachusetts (the "Site"). A Site Locus
Map is attached as Figure 1-1, Appendix A. Pursuant to 310 CMR 40.0891(1) the provisions of a
Phase V apply to disposal sites where Phase IV response actions have been conducted, a
Response Action Outcome ("RAO") has not yet been achieved, and operation, maintenance,
and/or monitoring of the Comprehensive Remedial Action ("CRA") is necessary to achieve a
RAO.

The Site is currently a gasoline station located at the corner of Perry Avenue and Main
Street, in Buzzards Bay, Massachusetts. The disposal site is defined as the portion of the Site that
has been impacted by the release of oil and/or hazardous material ("OHM"). The Commonwealth
of Massachusetts Department of Environmental Protection ("DEP") has assigned Release
Tracking Number ("RTN") 4-1334 to the Site. A Disposal Site Map, depicting the disposal site
boundaries, is attached as Figure 1-2, Appendix A.

Pursuant to 310 CMR 40.0424 (1)(d), an Immediate Response Action ("IRA") was
required, due to the presence of greater than 0.5 inches of non-aqueous phase liquid ("NAPL") on
the groundwater at the Site. An IRA Plan was submitted to the DEP on October 16, 1997, and
an IRA Modification Plan was submitted to the DEP on February 26, 1998, proposing the
installation of a soil vapor extraction and air sparging ("SVE/AS") remedial system, An IRA
Modification Plan was submitted to the DEP on December 13, 1999 proposing SVE/AS system
modifications and bioinoculation at 6 Perry Avenue (the "Adjacent Property"). IRA Status
Reports were submitted to the DEP on April 14 and October 14, 2000 describing the response
actions conducted since the December 13, 1999 IRA Modification Plan.

Pursuant to 3 10 CMR 40.0871, the Phase IV Implementation of the Selected Remedial
Action Alternative Report (the "Phase IV Report"), dated October 25, 2000, detailing the design,
construction and implementation of the CRA alternative selected in the Phase III Identification,
Evaluation, and Selection of Comprehensive Response Action Alternatives Report (the "Phase
III Report") was submitted to the DEP on October 25, 2000. As set forth in the Phase III Report,
RAM Environmental, on behalf of MPG, recommended SVE/AS as the CRA to address OHM

impact at the disposal site. RAM Environmental also recommended the implementation of
Oxygen Release Compound ("ORC") technology to remediate impacted groundwater at the
Adjacent Property.
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The IRA Status Report and Phase V Report summarize the response actions conducted at
the disposal site during the reporting period between October 14, 2000 and April 14, 2001, as set
forth below:

* the operation, maintenance, and monitoring of the SVE/AS remedial system at the
Site;

e bioremediation at the Adjacent Property;
* quarterly groundwater and surface water sampling;
e monthly groundwater and surface water elevation measurements, and NAPL

thickness measurements at the Site and the Adjacent Property; and
indoor air surveys conducted in the basement of the Adjacent Property.

The results of the response actions conducted are set forth below.

Page 1-2
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2.0 INSPECTION AND MONITORING REPORT

Pursuant to 310 CMR 40.0892(1) through (6), Phase V inspections and monitoring
activities conducted at the disposal site during the operational period (October 14, 2000 through
April 14, 2001) are set forth below.

2.1 GENERAL OPERATING PROCEDURES

Pursuant to 310 CMR 40.0892(1), RAM Environmental performs monthly operation and
maintenance on the SVE/AS remedial equipment, which includes the following tasks:

I e Change oil on all positive displacement blowers;
* Grease bearings on all positive displacement blowers;
* Check and/or adjust belt tension on drive shives;
* Replace air filters as required, but not more than monthly;
* Clean basket strainers;
* Clean and check operation of float switches;
* Record runtime for remedial equipment;
* Measure and record operational data (vacuum, pressure, flow);
a A master control panel operates the remedial equipment and alerts RAM

Environmental via facsimile if key components of the system shutdown. If key
components of the system shutdown, the entire SVE/AS system is automatically
shutdown. RAM Environmental responds to shutdowns upon receiving
notification;

0 Measure Destruction Removal Efficiency ("DRE") of SVE off-gas consistent with
310 CMR 40.0049(5) and the DEP's Off-Gas Treatment of Point Source
Remedial Air Emissions (WSC-94-150);

a Measure and record groundwater elevations and NAPL thickness, if present, in
monitoring wells, MW-I through MW-5, ORC-1, ORC-2, ORC-4, and ORC-5, as
indicated on Figure 1-2, Appendix A;

o Measure and record surface water elevation in Bourne Pond;
a Provide necessary personal protective equipment to perform sampling (assume

Level D protection); and
a Conduct indoor air survey of the basement of the residential building at the

Adjacent Property.

RAM Environmental performs quarterly groundwater monitoring and sampling which
includes the following tasks:

Page 2-1
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* Purge and sample groundwater from MW-l through MW-5, ORC-1, ORC-2, and
ORC-4;

* Collect a surface water sample from Bourne Pond using a laboratory supplied
bottle;

0 Submit groundwater samples collected from MW-I through MW-5, and the
surface water sample collected from Bourne Pond, to a Massachusetts certified
analytical laboratory for volatile petroleum hydrocarbons ("VPH") with target
volatile organic compounds ("VOCs") analyses;

* Submit groundwater samples collected from ORC-1, ORC-2, and ORC-4 to a
Commonwealth of Massachusetts certified analytical laboratory for VPH with
target VOCs, extractable petroleum hydrocarbons ("EPH") with polynuclear
aromatic hydrocarbons ("PAHs"), biochemical oxygen demand ("BOD"), nitrate,
sulfate, dissolved iron, and dissolved manganese analyses;

* Trip blank, equipment blank, field blank, duplicate samples, matrix spike and
matrix spike duplicate samples are prepared or collected and submitted for
laboratory analysis for Quality Assurance/Quality Control ("QA/QC") purposes.

Additionally, RAM Environmental replaces the ORC socks at the Adjacent Property on a
semi-annual basis.

2.2 SIGNIFICANT MODIFICATIONS OF INSPECTION AND/OR MONITORING
PROGRAM

Pursuant to 310 CMR 40.0892(2), a description of any significant modifications to the
Inspection and/or Monitoring Program ("TIP"), made since the submission of the preceding
Inspection and Monitoring Report is set forth below.

No significant modifications have been made to the IMP. Pursuant to 310 CMR
40.0893(2)(e), this Phase V Report is being submitted within six months of the Phase IV Report.
This is the first Phase V Report submitted to the DEP in connection with RTN 4-1334.

2.3 CONDITIONS OR PROBLEMS AFFECTING THE PERFORMANCE OF THE
REMEDIAL ACTIONS

Pursuant to 310 CMR 40.0892(3), a description of any conditions or problems noted
during the inspection and/or monitoring period, which are or may be affecting the performance of
the remedial action, is set forth below.
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No conditions or problems have been noted or recorded during this operational period
which would affect the remedial actions being conducted at the disposal site.

2.4 MEASUREMENTS TAKEN TO CORRECT CONDITIONS WHICH ARE
AFFECTING THE PERFORMANCE OF THE REMEDIAL ACTIONS

Pursuant to 310 CMR 40.0892(4), a description of any measures taken to correct the
conditions which are affecting the performance of the remedial action is set forth below.

On November 16, 2000, a drop in ambient temperature caused the temperature within the
catalytic oxidizer to fall below operational limits, triggering an automatic shutdown of the system.
On November 20, 2000, a dilution value, used to adjust the temperature of the air flowing
through the SVE system, was adjusted to reduce the flow of ambient air into the system and the
SVE/AS system was restarted.

2.5 RESULTS OF SAMPLING ANALYSIS AND SCREENING CONDUCTED AS
PART OF THE INSPECTION AND/OR MONITORING PROGRAM

Pursuant to 310 CMR 40.0892(5), the results of the sampling analyses and the screening,
conducted as part of the IMP, are set forth below.

The results of the sampling analyses and the screening, conducted as part of the IMP, are
set forth in Sections 3.0 and 6.0.

2.6 NAME, LICENSE NUMBER, SIGNATURE, AND SEAL OF THE LICENSED
SITE PROFESSIONAL

Pursuant to 310 CMR 40.0892(6), the name and license number, and seal of the Licensed
Site Professional ("LSP") are set forth below.

The LSP-of-record for the disposal site, is set forth on forms BWSC-105, BWSC-108 and
the Remedial Monitoring Transmittal Form, being submitted concurrently with the IRA Status
Report and the Phase V Report.
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3.0 STATUS OF ASSESSMENT AND/OR REMEDIAL ACTIONS

Pursuant to 310 CMR 40.0425(3)(a), the status of assessment and/or remedial actions
conducted at the Site is set forth below.

3.1 MONTHLY GROUNDWATER, SURFACE WATER, AND NON-AQUEOUS
PHASE LIQUID GAUGING RESULTS

RAM Environmental has conducted monthly depth to groundwater and NAPL thickness
gauging of monitoring wells MW-i through MW-5, ORC-1, ORC-2, ORC-4, and ORC-5, and
surface water elevation measurements in Bourne Pond. Monitoring well locations and the
surface water elevation measurement location (stream gauge) are indicated on Figure 1-2,
Appendix A.

3.1.1 Groundwater

Based upon the historical data, groundwater elevations have fluctuated seasonally from
2.2 to 4.7 feet above mean sea level. Groundwater elevations decreased slightly between
September and November of 2000 and increased slightly from November 2000 to February 2001,
consistent with seasonal trends. Historical groundwater elevations for each well location are
attached in Appendix B.

3.1.2 Surface Water

The surface water elevation at the Bourne Pond gauge location is approximately 3.2 to
3.8 feet above mean sea level and has remained relatively constant since the initial measurement
in January of 1998. Historical surface water elevations are attached in Appendix B.

3.1.3 Non-aqueous Phase Liquid

On August 27, 1999, approximately 3.72 inches of NAPL was detected at monitoring
well MW-2. Prior to August 27,1999, NAPL had not been detected at MW-2 since the startup
of the SVE/AS system on October 1, 1998. On September 23, 1999, the NAPL measured at
MW-2 decreased from what was measured in August of 1999 to approximately 0.84 inches.
NAPL has not been detected at MW-2 since September 23, 1999.
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Historically, NAPL has been detected at MW-4 with thickness generally increasing when
on-Site groundwater elevations have decreased. NAPL has historically been observed in well
MW-4 on all but three occasions from December 12, 1996 to September 25, 1998. No NAPL
has been detected at MW-4 since September 25, 1998. NAPL thicknesses observed over time at
MW-4 are attached in Appendix B. NAPL has not been detected at the Adjacent Property.

3.2 QUARTERLY GROUNDWATER AND SURFACE WATER SAMPLING

RAM Environmental has conducted quarterly groundwater sampling at the Site and at the
Adjacent Property, and performed surface water sampling in Bourne Pond. Monitoring well
locations and the surface water location are indicated on Figure 1-2, Appendix A.

3.2.1 Groundwater Analytical Results

Consistent with the December 13, 1999 IRA Modification Plan, quarterly groundwater
samples were collected from monitoring wells MW-I through MW-5, ORC-1, ORC-2, and
ORC-4 on November 1, 2000 and January 24, 2001. Sampling locations are indicated on Figure
1-2, Appendix A. Each well was purged of five well volumes prior to the collection of
groundwater samples utilizing disposable polyethylene bailers. Groundwater samples at the Site
were collected and submitted to a Commonwealth of Massachusetts certified, analytical
laboratory for VPH with target VOCs analyses. Groundwater samples collected from ORC-l
through ORC-4 were also submitted to a Commonwealth of Massachusetts certified analytical
laboratory for VPH with target VOCs, EPH with PAHs, BOD, nitrate, sulfate, dissolved iron,
and dissolved manganese analyses. Analytical summary tables and graphs are attached as
Appendix C. Laboratory analytical data packages are attached as Appendix D.

VPH and target VOCs were detected at concentrations below the applicable Method 1
GW-2/3 Groundwater Cleanup Standards in monitoring wells MW-1, MW-2 and MW-5, as set
forth in Appendix C. Select analytes were detected at concentrations above Method 1 GW-2/3
Groundwater Cleanup Standards in monitoring wells MW-3 and MW-4, as indicated in
Appendix C.

VPH and target VOCs were detected at concentrations above applicable Method 1 GW-
1/2/3 Groundwater Cleanup Standards in wells ORC-1, ORC-2 and ORC-4. EPH C11-C22

aromatic fraction, naphthalene and 2-methylnaphthalene were detected at concentrations above
Method 1 GW-1/2/3 Groundwater Cleanup Standards in wells ORC-1, ORC-2 and ORC-4, as
indicated in Appendix C. BOD, nitrate, sulfate, dissolved iron, and dissolved manganese results
are presented in tabular form in Table 3-1, Appendix E.
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As indicated in Appendix C, EPH and target PAH concentrations were detected at
concentrations an order of magnitude below VPH and target VOC concentrations. Therefore,
EPH with target PAHs analysis will not be included in future quarterly groundwater sampling
events. However, EPH with target PAH analysis will be included in post remediation
groundwater sampling events

The SVE/AS remediation system began operating on October 1st, 1998. As set forth
above, ten rounds of groundwater sampling have been completed since initiation of SVE/AS
remediation. Groundwater samples were collected on October 22, 1998 (Round 1), January 19,
1999 (Round 2), April 23, 1999 (Round 3), July 22, 1999 (Round 4), October 21, 1999 (Round
5), February 4, 2000 (Round 6), April 28, 2000 (Round 7), August 1, 2000 (Round 8), November
1, 2000 (Round 9), and January 24, 2001 (Round 10). In general, concentrations of VPH and
target VOCs in groundwater have decreased at the Site since the startup of the SVE/AS system,
as indicated in Appendix C. An increase in VPH and target VOC concentrations were observed
at MW-I during the August 1, 2000 sampling round, and noted in the October 14, 2000 IRA
Status Report. Concentrations detected at MW-I have decreased, on average, since August 1,
2000.

3.2.2 Surface Water Analytical Results

Consistent with the most recent IRA Modification Plan, quarterly surface water samples
are collected from Bourne Pond, from the location indicated on Figure 1-2, Appendix and
submitted to a Commonwealth of Massachusetts certified analytical laboratory for VPH with
target VOCs, and EPH with target PAHs analyses. The results are set forth in Appendix C.
Laboratory analytical data packages are attached as Appendix D.

Surface water samples were collected from Bourne Pond on November 1, 2000 and
January 24, 2001 utilizing disposable polyethylene bailers. No VPH aliphatic or aromatic

fractions, target VOCs, EPH aliphatic or aromatic fractions, or target PAHs were detected above
the analytical reporting limits during the November 1, 2000 sampling event, with the exception
of chrysene detected at 0.2 parts per billion ("ppb"), slightly above the analytical reporting.

During the January 24, 2001 sampling event, select target VOCs (methyl tert-butyl ether
"MTBE") and PAHs (chrysene, benzo(b)fluoranthene, benzo(a)pyrene, indeno(1,2,3-

cd)anthracene, and benzo(g,h,i)perylene) were detected at concentrations slightly above the
laboratory reporting limits (28 ppb, 0.2 ppb, 0.3 ppb, 0.2 ppb, 0.1 ppb and 0.1 ppb, respectively).
Analytical summary tables and graphs are attached as Appendix C. The laboratory analytical
data packages are attached as Appendix D.
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Select PAHs were detected above the laboratory detection limits, three orders of
magnitude below the lowest ambient water quality criteria used by the DEP (Background
Documentation for the Development of the MCP Numerical Standards, April, 1994) to derive the
Method 1 GW-3 Groundwater Cleanup Standards. Sources of the PAHs detected in the surface
water include: stormwater runoff, car exhaust, and/or other combustion byproducts released in
the vicinity of Boume Pond. Due to the non-detection of the EPH aliphatic and aromatic
fractions, the release of OHM detected at the Site and at the Adjacent Property, is unlikely to be
the source of PAHs detected in the surface water of Bourne Pond.

3.3 SEMI-ANNUAL BIOREMEDIATION WITH OXYGEN RELEASE COMPOUND

Use of ORC at the Adjacent Property was proposed in the IRA Modification Plan
prepared by RAM Environmental, and dated December 13, 1999. The ORC application was
proposed at the adjacent property given the degree of impact to soil and groundwater, the
geologic conditions and the limited Site access.

On January 21, 2000, ORC socks were first inserted into wells ORC- 1 through ORC-6, as
indicated on Figure 1-2, Appendix A. As outlined in the IRA Modification Plan, the ORC
material spans the entire water column at each well and has an estimated radius of influence of
approximately 15 feet. As indicated on Figure 1-2, Appendix A, wells ORC-1 through ORC-6
are located approximately 20 feet apart, therefore 15 foot radii of influence overlap.

The next scheduled replacement of the ORC socks is on May 1, 2001.

3.4 QUALITY ASSURANCE/QUALITY CONTROL RESULTS

The results of RAM Environmental's for QA/QC program are set forth below.

3.4.1 Trip Blanks

Trip blanks (RAM-QA/QC-100), for the quarterly sampling events, were submitted to a
Commonwealth of Massachusetts certified analytical laboratory for VPH with target VOCs
analysis. No target analytes were detected in the trip blanks (RAM-QA/QC-100).
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3.4.2 Equipment Blanks

Equipment blanks (RAM-QA/QC-200), for the quarterly sampling events, were prepared
by running deionized water over field decontaminated sampling equipment. Equipment blanks
were submitted to a Commonwealth of Massachusetts certified analytical laboratory for VPH with
target VOCs analysis. No target analytes were detected in the equipment blanks (RAM-QA/QC-
200).

3.4.3 Field Blank

A field blank (RAM-QA/QC-300) consists of a sample of the de-ionized water used to
decontaminate the sampling equipment. The de-ionized water, for both the groundwater and the
surface water sampling area, was from the same source and, therefore, one field blank sample was
submitted. The field blank sample was submitted to a Commonwealth of Massachusetts certified
analytical laboratory for VPH with target VOCs analysis, No target analytes were detected in the
field blank (RAM-QA/QC-300).

3.4.4 Duplicate Samples

RAM Environmental collected sample duplicates (RAM-QA/QC-500 and RAM-QA/QC-
501) during the November 1, 2000 quarterly groundwater sampling event. The relative percent
differences in the concentrations of the samples and their duplicate samples were within 20%.

3.4.5 Surrogate Recovery

RAM Environmental reviewed the surrogate recoveries for each of the groundwater and
surface water samples collected from the Site. Surrogate recoveries were all within acceptable
limits.

3.4.6 Matrix Spike/Matrix Spike Duplicate

Matrix spike and matrix spike duplicate samples (RAM-QA/QC-700 and RAM-QA/QC-
70 1) were collected during the January 24, 2001 sampling round from monitoring well ORC- 1. A
matrix spike sample is prepared by adding a known mass of a target analyte to a specified amount
of the sample. Spiked samples are used to determine the effect of the matrix on the analytical
method's ability to recover the target compound. Matrix spike recoveries and relative percent
differences were outside of the recommended limits for MTBE, benzene, toluene, xylenes, and
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naphthalene due to the high concentration of the spike analyte in the sample. The data, however,
is suitable for assessing groundwater conditions at the Site.

3.4.7 Laboratory Quality Control Evaluation

RAM Environmental compared the format of the laboratory analytical data sheets to the
Licensed Site Professional Association's ("LSPA") VPH and EPH: Required Content of
Laboratory Reports, revised on September 18, 1998. The analytical data sheets were prepared
consistent with the LSPA's document, with the exception that each data sheet was not signed by a
responsible person at the laboratory. According to a representative at the analytical laboratory
(Groundwater Analytical), a signed cover letter was provided to serve the same purpose. The
cover letter was signed "under the pains and penalties of perjury" by a "responsible person,"
Jonathan R. Sanford, President of Groundwater Analytical,

I The laboratory analytical data package includes a statement regarding the laboratory's
QA/QC program. RAM Environmental reviewed the QA/QC results for the groundwater, surface
water and sediment samples set forth above. All of the QA/QC methods were within acceptable
limits.

3.5 INDOOR AIR SURVEY AT THE ADJACENT PROPERTY

Consistent with the IRA Modification Plan, RAM Environmental has conducted indoor air
surveys for the basement of the residential building located on the Adjacent Property. Indoor air
within the basement was field screened for total organic vapors ("TOV") with a photoionization
detector ("PID"). Indoor air TOV concentrations were measured directly with the PID in the area
of the basement indicated on Figure 1-2, Appendix A. The sample port of the PID was placed in
the ambient air and next to the cracks in the cinder block walls, and along the joint of the walls
and the concrete floor, to assess the indoor air at these locations.

indoor air surveys were conducted every two weeks, after the additional SVE/AS wells
were activated, until March 2000 when the sampling frequency was reduced to monthly. Surveys
were conducted on January 21, February 4, February 18, April 11, April 28, May 25, November
30, and December 20, 2000, January 24, February 21, and March 21, 2001. Sampling was not
conducted during the summer months consistent with the latest IRA Modification Plan. To date,
no TOV concentrations have been detected at concentrations greater than the minimum detection
limit (0.2 ppmv) of the PID, and no olfactory evidence of indoor air impact has been observed by
RAM Environmental or the homeowner.
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4.0 SIGNIFICANT NEW SITE INFORMATION OR DATA

Pursuant to 310 CMR 40.0425 (3)(b), significant new site information is set forth above
and in Section 6.0.
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5.0 DETAILS OF/OR PLANS FOR THE MANAGEMENT OF REMEDIATION
WASTE, REMEDIAL WASTEWATER AND/OR REMEDIAL ADDITIVES

Pursuant to 310 CMR 40.0425 (3)(c), details and/or plans for the management of
remediation waste, remedial wastewater and/or remedial additives is set forth below.

5.1 AIR EMISSIONS/VAPOR-PHASE CARBON

Prior to the discharge of SVE air emissions into the atmosphere, the SVE off-gas is
treated with a catalytic oxidation unit to ensure a minimum 95% DRE, pursuant to 310 CMR
40.0049 (5) and the DEP's Off-Gas Treatment of Point Source Remedial Air Emissions (WSC-
94-150). Before January 21, 2000, SVE off-gas was treated with two 1,000-pound, vapor-phase
carbon vessels to achieve a minimum 95% DRE. Spent vapor-phase carbon has not been
generated or transported off-Site since the catalytic oxidizer was activated on January 21, 2000.
Air emission monitoring details are set forth in Section 3.5.

5.2 PURGED GROUNDWATER, PROCESS WATER AND PRODUCT

Pursuant to 310 CMR 40.0045 (7), purged groundwater from well sampling is returned to
the point of withdrawal at each well location. Processed water from the SVE condensate and
collected pure-phase product is drummed, pre-characterized, transported, and disposed of at a
Massachusetts licensed facility. No SVE condensate or pure-phase product has been collected,
and/or disposed of, since the last IRA Status Report.

5.3 SOIL

Impacted soil has not been generated, stored on-Site, or transported off-Site since the last
IRA Status Report.
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6.0 MONITORING DATA RELATED TO THE OPERATION OF REMEDIAL
SYSTEMS

Pursuant to 310 CMR 40.0425(3)(d), monitoring data related to the operation of remedial
systems is set forth below.

6.1 SOIL VAPOR EXTRACTION/AIR SPARGING REMEDIAL SYSTEM

RAM Environmental initiated the start-up of the SVE/AS system on October 1, 1998
("Day One"). During the first month of operation the system was balanced to optimize remedial
performance.

Wells SVE- 1 through SVE-8, as indicated on Figure 1-2, Appendix A, are utilized as SVE
wells. Wells AS-1 through AS-7 are utilized as AS wells. Wells SVE/AS-9 through SVE/AS-15
are utilized as dual SVE and AS wells. The SVE wells are constructed of 2-inch schedule 40
PVC riser with ten feet of 0.010 slot PVC screen. The AS wells were constructed of 1,5 inch
black iron pipe with 2 feet of 0.010 slot stainless steel screen, installed approximately 20 feet
below grade. At the SVE/AS well locations, AS wells were constructed of 1-inch black iron with
a 2.5 foot long 0.020 slot stainless steel screen, located 10 feet beneath the groundwater table,
approximately 22.5 feet below grade. SVE wells were constructed of 2-inch schedule 40 PVC
with 7.5 feet of 0.010 slot screen, placed from 4,5 to 12 feet below grade.

During this reporting period, the SVE/AS system was down between November 16 and
20, 2000. A drop in ambient temperature caused the temperature within the catalytic oxidizer
to fall below operational limits, triggering an automatic shut-down of the system. The volume of
ambient air flows to the catalytic oxidizer was adjusted and the SVE/AS system has operated
without interruption since November 20, 2000.

6.1.1 Soil Vapor Extraction/Air Sparging Influent and Effluent Air Sampling

Pursuant to the DEP's Qff-Gas Treatment of Point Source Remedial Emission Policy No.
WSC-94-130, 5, (1), dated May 25, 1994, vapor emission samples are required to be collected on
operational Days 1, 7, 14, 28, and monthly thereafter. Based upon the initial estimated mass
removal rates, RAM Environmental increased the frequency of vapor sample collections to Day 1,
Day 4, Day 7, Day 8, Day 15, Day 18, Day 20, Day 29, Day 42, Day 49, and monthly thereafter.
Samples were collected from the influent, mid-point and effluent sampling ports for TOV
concentrations utilizing a PID, and are summarized in Table 6-1, Appendix E.
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During this reporting period DRE sampling was conducted on operational Days 733, 736,
741, 775, 777, 783, 796, 846, 874, 882, and 893. Since a catalytic oxidizer was activated on
January 21, 2000 for off-gas treatment, a DRE greater than 95% has consistently been recorded.
Assuming that greater than 95% DRE will continue to be achieved, RAM Environmental will
continue a monthly DRE sampling frequency of the air emissions.

6.1.2 Mass Removal

The SVE/AS system has been in operation continuously since the start-up on October 1,
1998, with the exception of some short duration shut downs for maintenance and carbon
replacement. Vapor influent concentrations within the SVE/AS process stream have been
measured to estimate the petroleum mass removal rate from the disposal site, due to the extracted
vapors, as indicated in Table 6-1, Appendix E. Petroleum constituents removed have been plotted
per day, as indicated on Figure 6-1, Appendix A. Approximately 6,625 pounds (approximately
1,054 gallons) of petroleum constituents have been removed from the release site in this vapor-
phase.

6.2 ORC REMEDIAL SYSTEM

On January 21, 2000, ORC socks were inserted into wells ORC- 1 through ORC-6, as
indicated on Figure 1-2, Appendix A. The ORC socks were replaced by RAM Environmental on
November 1, 2000. The next scheduled replacement of the ORC socks is on May 1, 2001.

VPH and target VOCs concentrations in groundwater have generally decreased at wells
ORC- 1, ORC-2 and ORC-4 since ORC remediation began on January 21, 2000. EPH and target
PAHs concentrations in groundwater have decreased on average in wells ORC-2 and ORC-4 and
have increased in well ORC- I since ORC remediation began on January 21, 2000, as indicated in

analytical summary tables attached as Appendix C.
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7.0 REMEDY OPERATION STATUS

Pursuant to 310 CMR 40.0893(1), Remedy Operation Status ("ROS") applies to disposal
sites where a remedial system, which relies upon Active Operation and Maintenance, is being
operated for the purpose of achieving a Permanent Solution, pursuant to 310 CMR 40.0890.

Consistent with the Phase IV Report submitted to the DEP on October 23, 2000, IRA
Plans submitted to the DEP on October 16, 1997 and February 28, 1998, and an IRA
Modification Plan submitted to the DEP on December 13, 1999, on behalf of MPG, RAM
Environmental, is currently operating an SVE/AS remedial system and utilizing ORC inoculation
at the Site.

7.1 PERFORMANCE STANDARDS FOR REMEDY OPERATION STATUS

0 Pursuant to 310 CMR 40.0893(2), the Performance Standards for maintaining ROS at the
disposal site are set forth below:

(a) The remedial system shall be adequately designed in accordance with 310 CM?
40.0870 to achieve a Permanent Solution.

RAM Environmental designed and installed the SVE/AS remedial system and ORC
inoculation system, as set forth in the Phase IV Report submitted to the DEP on
October 23, 2000, to achieve a permanent solution.

(b) The remedial system shall be operated and maintained in accordance with the
requirements of 310 CMR 40.0890.

As set forth in this Phase V Report, on behalf of MPG, RAM Environmental, is

operating and maintaining the SVE/AS remedial system and ORC inoculation
system in accordance with 3 10 CMR 40.0890.

(c) Each source of [OHM] shall be eliminated or controlled in accordance with 310
CMR 40.1003(5).

I As set forth in the Phase H - Comprehensive Site Assessment Report prepared by
RAM Environmental and submitted to the DEP on January 28, 2000, the gasoline
Underground Storage Tanks ("USTs") were removed in June of 1992.
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(d) Any substantial hazard shall be eliminated.

The implementation of the SVE/AS remedial system and ORC inoculation at the
disposal site has stabilized the impacts to the environment, therefore, a substantial
hazard does not exist at the disposal site.

(e) At a minimum, information and data on operation and maintenance, and/or
monitoring shall be gathered and submitted to the DEP every six months in a
report as described in 310 CMR 40.0892.

On behalf of MPG, RAM Environmental will submit operation and maintenance,
and/or monitoring reports, every six months to the DEP, pursuant to 310 CMIR
40.0983(2)(c).

1 7.2 TERMINATION OF REMEDY OPERATION STATUS

Pursuant to 310 CMR 40.0893(5)(a) and (b), ROS shall terminate if the person providing
the ROS opinion fails to meet the requirements of 310 CMR 40.0893 (2), or the person providing
the ROS opinion notifies the DEP in accordance with 310 CMR 4 0.0893(5)(c), that such person
intends to discontinue the remedial system.

A Termination of ROS does not presently exist at the disposal site.
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8.0 OTHER INFORMATION REQUIRED BY THE DEPARTMENT OF
ENVIRONMENTAL PROTECTION AS PART OF IMMEDIATE RESPONSE
ACTION APPROVAL

The DEP has not required the submittal of any additional information as part of the IRA
approval for the Site.
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9.0 IMITATIONS

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

2. The data presented in this report, and RAM Environmental's opinions based on
such data, is provided in accordance with RAM Environmental's proposal for

professional services and the terms of the Agreement between RAM
Environmental and MPG Corporation, pursuant to the services rendered. The data

iM reported and findings, observations and conclusions expressed in this report are
limited by RAM Environmental's scope of work and the Agreement, including the
extent of subsurface exploration and other tests.

3. This report is for the sole use of the MPG Corporation. Any reuse or reliance on
this report by any other third party shall be done only with the written consent of
RAM Environmental,

4. The findings, observations, opinions, conclusions, and recommendations are not
intended to, and do not imply, a warranty, or a guarantee and are based solely
upon site conditions at the time of RAM Environmental's investigation. The
findings, observations, opinions, conclusions, and recommendations should not be
considered an opinion concerning the compliance of any past or present owner, or
operator of the Site, with any federal, state or local law or regulation. Nothing in
this report constitutes a legal opinion or legal service and should not be relied upon
as such.
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Figure 1-1 Site Locus Map
Figure 1-2 Disposal Site Map
Figure 6-1 Cumulative Soil Vapor Extraction/Air Sparging Vapor Phase Volatile Organic

Compound Mass Removal vs. Elapsed Time
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Figure 1-1
Site Locus Map

246 Main St.
Buzzard's Bay, Massachusetts

Source: U.S.G.S. Pocasset/Sagamore, MA
1 : 24,000
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APPENDIX B
NON-AQUEOUS PHASE LIQUID THICKNESS AND GROUNDWATER ELEVATION

GRAPHS AND TABLES



Buzzards Bay BP Station - Groundwater Elevation Summary
RAM Ref. No. 101.20.3

Date TOP( ein PVCcc ev Depth to Depth to Depth to NAP! torrected Ai oil ) water
airwit W1. "am bottom tbe Mo ai matr dJ.: el

12/12/96 13.75 9.5 9.51 0 4.24 4.24 4.24
1/27/97 13.75 10.04 10,04 0 371 3.71 3.71
3/27/97 13.75 10.24 10.24 14.90 0 3.51 3.51 3.51
4/25/97 13.75 9.59 9.59 0 4.16 4.16 4,16
6/2/97 13.75 9.90 9.90 0 3.85 3.85 3.85
6/26/97 13,75 10.40 10.40 0 3.35 3.35 3,35
7/21/97 13,75 10.90 10.90 0 2.85 2.85 2.85
8/27/97 13.75 10.47 10.47 0 3.28 3.28 3.28
10/6/97 13.75 10.75 10.75 14.90 0 3.00 3.00 3.00

10/22/97 1 13.75 10.80 10.80 14.74 0 2.95 2.95 2.95
11/19/97 13.75 10.08 10.08 0 367 367 3.67
12/17/97 13.75 10.65 10.65 0 3,10 3.10 3.10
1/14198 13.75 10.30 10 30 14.75 0 3.45 3,45 3.45
2/20/98 13.75 9 39 9.39 0 4.36 4.36 4.36
4/23/98 13.75 9,74 9.74 14.75 0 4.01 4.01 4.01
5/27/98 13.75 9.88 9.88 14.75 0 3.87 3.87 3.87
6/19/98 13.75 9.65 9.65 14.73 0 4A10 4.10 4.10
7/23/98 13.75 10.97 10.97 14.79 0 2.78 2.78 2.78
8/24/98 13.75 10.79 10.79 14.76 0 2.96 2.96 2.96
9/25/98 13.75 10.92 10.92 14 76 0 2.83 2.83 2.83
10/22/98 13.75 10.03 10.03 1485 0 3.72 3.72 3.72
11/25/98 13.75 10.40 10.40 14.85 0 3.35 3.35 3,35
12/18/98 13.75 10.63 10.63 14.85 0 3.12 3.12 3.12
1/19/99 13.75 10 50 11.50 14.80 0 2.5 2.25 2.25
2/19/99 13.75 11.6 11.60 14.85 0 2.96 2.15 2.15
3/22/99 13.75 9.60 9.60 14.80 0 4.15 4,15 415
4/23/99 13.75 10.00 106 14.70 0 3. 3.75 3.75
6/299 13.75 10.79 10.79 14.72 0 2.96 2.96 2.96

6/24/99 13.75 1053 10.53 14.70 0 3.22 3.22 3.22
7/22/99 13.75 10.65 10,65 14.70 0 3.10 3.10 3.10
8/27/99 13.75 10.88 10.88 14.82 0 2.87 2.87 2.87
9/23/99 13.75 11.3! 11.31 14.84 0 1 2.44 2.44 2.44
10/21199 13.75 10.92 10.92 14.75 0 2.83 2.83 2.83
11/22/99 13.75 10.80 10.80 14.85 0 2.95 2.95 2.95

11/5/00 _____ 13.75 1 11.16 11.16 14.82 0 2.59 2.59 2.59
2/4/00 13.75 11 06 11.06 14.79 0 2.69 2.69 2.69
3/1/00 13.75 10 59 10.59 14.72 0 3.16 3.16 3.16

3/23/00 13.75 10 18 10.18 14.68 0 3.57 3,57 3.57
4/28/00 13.75 9.59 9.59 14.68 0 4.16 4.16 4.16
5/25/00 13.75 9.72 9.72 14.68 0 4.03 4.03 4.03
6/22/00 13.75 10.40 10.40 1475 0 3.35 3.35 3.35
8/1/00 13.75 10.54 10,54 14.69 0 3.21 3,21 3.21

8/23/00 13.75 10.82 10,82 14.69 0 2.93 2.93 2.93
9/20/00 13.75 10.84 10.84 14.75 0 2.91 2.91 2.91
111/100 13.75 10.93 10.93 14.75 0 1 2.82 1 2.82 2.82
1/00 WOM ___ 13.75 10.90 10,90 14.79 0 2.85 2.85 2.85
12/20/00 13.75 10.79 10.79 .14.76 0 2.96 2.96 2.96
1/24/0 13.75 10,84 10.84 14.73 0 2,91 2.91 2.91
2/21/01 13.75 10.74 10,74 14.79 0 3.01 3.01 3.01
3/12/01 13.75 9.98 9.98 14 75 0 3.77 3.77 3.77

Elevations are feet above imean sea level

T.O.P.C - Top of Protective Casing

NAPL thickness confirmed with visual inspection

Formula RAM Environmeniai Used to correct grondwaer elevation for depression by NAPL
Corrected Elevation = oillwater elevation + ( NAPL Thickness * Specific Gravity of NAPL)
Specific Gravity for gasoline = 0 74 (Taken from Merck index Eleventh Edition, 1989)

Monitoring wclls resurveyed on 9/28/99



Buzzards Bay BP Station - Groundwater Elevation Summary

RAM Ref. No. 101.20.3

Dat PVC elev Depth to Depth to Depth tr N AP1. Canrertd Ar1-n Oi. watc
clc , air oil otilwater bontt theness oilwater e ete

12/12/96 13,69 6.84 6.84 0 6.85 6.85 6.85
1/27/97 13.69 10.41 10.41 0 3.28 3.28 3.28
3/27/97 13.69 10.28 10.28 14.18 0 3.41 3.41 3.41
4/25/97 1369 9.45 9.45 0 4.24 4.24 4.24
6/2/97 23.69 7.40 11.90 450 5.12 6.29 1.79

6/26/97 l 3.69 10.33 10.33 0 3.36 3.36 3.36
7/21/97 13.69 11,05 11.05 0 2.64 2.64 2.64
8/27/97 13.69 10.53 10.54 0.01 3.16 3.16 3.15
10/6/97 13.69 10,72 10.72 14.05 0 2.97 2.97 2.97
10/22/97 1369 11.11 11.11 13.95 0 2.58 2.58 2.58
11/19/97 13.69 10,36 10.36 0 3.33 3.33 3.33
12/17/97 13.69 10.51 10,51 0 3.18 3.18 3.18
1/14/98 13.69 10.18 10.18 1371 0 3.51 3.51 3.51
2/20/98 13.69 8.99 8.99 0 4,70 4.70 4.70
3/18/98 13.69 9.11 9.11 13.80 0 4.58 4.58 4.58
4/23/98 13.69 9.45 9.45 13.75 0 4,24 4.24 4.24
5/27/98 1369 9.60 9.60 13.78 0 4.09 4.09 4.09
6/19/98 13.69 9.31 9.31 13.74 0 4.38 4.38 438
7/23/98 13.69 9.97 9.97 13.86 0 3.72 3.72 3.72
8/24/98 13.69 10.54 10.54 13.80 0 3.15 3.15 3,15
9/25/98 13.69 10.70 10,70 13.80 0 2.99 2.99 2.99

10/22/98 13.69 10.82 10.82 13.93 0 2.87 2.87 2.87
11/25/98 13.69 11.04 11.04 13.93 0 265 2.65 2.65
12/18/98 1369 11.12 11.12 13.93 0 2.57 2.57 2.57
1/19/99 13,69 10.80 10.80 13.82 0 2.89 2.89 2.89
2/19/99 13,69 10.40 10.40 13.88 0 3.29 3.29 3.29
3/22/99 13.69 9.85 9.85 13.75 0 3.84 3.84 3.84
4/23/99 13.69 1035 10.35 13.80 0 3.34 3.34 3.34
6/2/99 13.69 1059 10.59 13.77 0 3,10 3.10 3.10

6/24/99 13.69 11.00 11.00 13.78 0 269 2.69 269
7/22/99 13,69 IL23 11.23 13.80 0 2.46 2.46 2.46
8/27/99 13.69 11.18 11 49 13.90 0.31 2.43 2.51 2.20
9/23/99 13.69 11.08 11.15 13.88 0.07 2.59 2.61 2.54
10i21/99 13.69 10.81 10,81 13.83 0 2.88 2.88 2.88
11/22/99 13.69 11,00 11.00 13.90 0 2.69 2.69 2.69
1/5/00 13.69 11.12 11.12 13.91 0 2.57 2.57 2.57
2/4/00 13,69 I.04 11.04 13.84 0 2.65 2.65 2.65
3/1/00 1369 10.61 10.61 13.67 0 3.08 3.08 3.08

3/23/00 13.69 10.11 10.11 13.69 0 3.58 3.58 3.58
4/28/00 13.69 9,39 9.39 13.73 0 4.30 4.30 4.30
5/25/00 13.69 9.56 9.56 13.70 0 4.13 4,13 4.13
6/22/00 13.69 10.28 10.28 13.71 0 3.41 3.41 3,41
8/1/00 13,69 10.50 0.50 13,71 0 3.19 3.19 3.19

8/23/00 13.69 10,65 10.65 13.71 0 3.04 3.04 3.04
9/20/00 13,69 10.89 10.89 1379 0 2.80 2.80 2.80
11/1/00 13.69 10.95 10.95 13.80 0 2.74 2.74 2.74
11/30/00 13.69 10.94 10.94 13.82 0 2.75 2.75 2.75
12/20/00 13.69 10.78 10 78 13.81 0 2.91 2.91 2.91
1/24/01 13.69 10.83 10.83 13.85 0 2.86 2.86 2.86
2/21/01 13.69 10.69 10.69 13.84 0 3.00 3.00 3.00
3/12/01 13.69 1003 10,03 13.85 0 3.66 3,66 3.66

Elevations are feet above mean sea level

TO P.C - Top of Protectiee Casing
NA PL thicknes cofinned iith visal inspetion

~onnula RAM Enviioentot used to cermet gr -ioner eleiatin for deprenioi by NAPL
Conctad Elevation - oi t r eevation + f NAPL Tickess * Speciic Gmvits of NAPL)
Specifc Gmvin for gasoline - 0.74 (Taken Coem Mecmk fadcx Eic nih Edition. 1919)

16/02/97 NAPL thickness not onfi noed. neasonree is presued imcorecst and the rult of humian error

it/27/97 NAPL thicknoss sot eonfirmed b v isu.d ispection

Mtonsiotti resurered on 9/2R/99



Buzzards Bay BP Station - Groundwater Elevation Summary
RAM Ref. No. 101.20.3

MW-3

Dal I r lP t .e rr . r e Th it I.' pth in D c th to A p f C rrcteAd Jr LA. I C f

air omi oi Lwater buamon %tcknv 0 water de: j e
12/12/96 14.16 9.82 9.82 0 4.34 4.34 4.34
1/27197 14.16 10,59 10.59 0 3.57 3.57 3.57
3/27/97 14.16 10.72 10.72 14,68 0 3.44 3.44 3.44
4/25/97 14.16 9,69 9.69 0 4.47 4.47 4.47
6/2/97 14.16 10.50 10.50 0 3.66 3.66 3.66

6/26/97 14,16 10.85 10.85 0 3.31 3.31 3.31
7/21/97 14.16 11.25 11.25 0 2.91 2.91 2.91
8/27/97 14.16 10.91 10.91 0 3.25 3.25 3.25
10/6/97 14.16 11.24 11.24 14.50 0 2.92 2.92 2.92
10/22/97 14.16 11.31 11.31 14.36 0 2.85 2.85 2.85
11/19/97 14,16 10.59 10.59 0 3.57 3,57 3.57
12117/97 14.16 10.99 10.99 0 3.17 3.17 3.17
1/14/98 14,16 10.65 10.65 14.42 0 3.51 3.51 3.51
2/20/98 14.16 9.46 9,46 0 4.70 4.70 4.70
3/18/98 14.16 9.59 9.59 14.45 0 4.57 4.57 4.57
4/23/98 14.16 9,92 9.92 14.41 0 4.24 4.24 4.24
5/27/98 14.16 10.06 10.06 14,46 0 4.10 4.10 4.10
6/19/98 14.16 9.77 9.77 14.38 0 4.39 4.39 4.39
7/23/98 14.16 10.44 10,44 14.44 0 3.72 3.72 3.72
8/24/98 14.16 11.02 11.02 14.43 0 3.14 3.14 3.14
9/25/98 14.16 11.19 11.19 14.76 0 2.97 2.97 2,97

10/22/98 14.16 1125 11.25 14.45 0 2.91 2.91 2.91
11/25/98 14.16 11.50 11.50 14.45 0 2.66 2.66 2.66
12/18/98 14,16 11.57 11.57 14.45 0 2.59 2.59 2.59
1/19/99 14.16 11,25 11.25 1445 0 2.91 2.91 2,91
2/19/99 14.16 11.30 11.30 14.45 0 2.86 2.86 2.86
3/22/99 14.16 10.30 10.30 14.45 0 3.86 3.86 3.86
4/23/99 14.16 10.82 10.82 14.38 0 3.34 3.34 3.34
6/2/99 14.16 11.14 11.14 14.35 0 3.02 3.02 3.02

6/24/99 14.16 11.49 11.49 14.39 0 2.67 2.67 2.67
7/22/99 14.16 11.70 11.70 14.38 0 2.46 2.46 2.46
8/27/99 14.16 11.71 11.71 14.49 0 2.45 2.45 2.45
9/23/99 14.16 11.59 11.59 14.48 0 2.57 2.57 2.57
10/21/99 14.16 11.28 11.28 14.40 0 2.88 2.88 2.88
11/22/99 14.16 11.45 11.45 14,40 0 2.71 2.71 2.71

1/5/00 14.16 11.57 11.57 14.45 0 2.59 2.59 2.59
2/4/00 14.16 11.49 11.49 14.43 0 2.67 2.67 2.67
3/1/00 14.16 11.17 11.17 14.42 0 2.99 2.99 2.99
3/23/00 14.16 10,57 10.57 14.39 0 3.59 3.59 3.59
4/28/00 14.16 9.87 9.87 14.39 0 4.29 4,29 4.29
5/25100 14.16 10.05 10,05 14.38 0 4.11 4.11 4.11
6/22/00 14.16 10.75 10.75 14.40 0 3.41 3.41 3.41
8/1/00 14.16 10,99 10.99 14.40 0 3.17 3.17 3.17
8/23/00 14.16 11.15 11.15 14.40 0 3.01 3.01 3.01
9/20/00 14.16 11.36 11.36 14.45 0 2,80 2.80 2.80
11/1/00 14.16 11.44 11.44 14.42 0 2.72 2.72 2.72

11/30/00 14.16 11.42 11.42 14.41 0 2.74 2.74 2.74
12/20/00 14.16 11.26 11,26 14.45 0 2.90 2.90 2.90
1/24/01 14.16 11.31 11.31 14.45 0 2.85 2.85 2.85
2121/01 14.16 11.18 11.18 14.46 0 2.98 2.98 2.98
3/12/01 14.16 10.52 10.52 14.45 0 3.64 3.64 3.64

Elevations are feet above mean sea level

T.O.P.C - Top of Protctive Casing
Formula RAM Environmental used to correct groundwater elevation for depression by NAPL

Corrected Elevation = oil/water elevation + (NAPL Thickness * Specific Gravity ofNAPL).

Specific Gravity for gasoline - 0,74 (Taken from Merck Index Eleventh Edition, 1989).
Monitoring wells resurveyed on 9/28/99



Buzzards Bay BP Station - Groundwater Elevation Summary
RAM Ref. No. 101.20.1

1 -ere TO N in A e DePli tu uopth t prt w 'k\PI orwted .rj A i vet
ad Pil diWWer bosom fth;kaow mi aeI eL, ~

12/12/96 13.87 9.61 10.18 0.57 4.11 4.26 3.69
1/27/97 1387 10.01 10.55 0,54 3.72 3 86 3.32

3/27/97 13.87 10.63 10.63 0.00 3-24 3.24 3.24
4/25/97 13.87 9.45 10.22 0.77 4.22 4.42 3.65
6/2/97 13.87 10.40 12.20 1.80 3.00 3.47 1.67

6/26/97 13.87 10.72 1090 0.18 3.10 3,15 2.97
7/21/97 13.87 9.90 1030 040 3.87 3.97 3.57
8/27/97 13.87 10.80 10.95 0.15 3.03 3.07 2.92
10/6/97 13.87 11.39 11.42 14.70 0.03 2.47 2.48 2.45
10/22/97 13.87 11.18 11.47 14.44 0.29 2.61 2.69 2.40
11/19/97 13.37 10.64 10.67 0.03 3.22 3.23 3.20
12/17/97 13.87 10.62 10.75 0 13 3.22 3.25 3.12
1/14/98 13.87 10.29 10,44 14.30 0.15 354 3.58 3.43
2/20/98 13.87 9.11 9.34 0.23 4 70 4.76 4.53
3/18/98 13.87 9,97 10.62 14.45 0.65 3.73 3.90 3.25
4/23/98 13.37 9.46 9.51 0.05 4.40 4.41 4,36
5/27/98 1387 10.05 10.05 1445 000 3.82 3.82 3.82
6/19/98 13.87 9.88 9.88 14.27 000 3.99 3.99 399
7/23/98 13.87 10.49 1063 14.46 0.14 3,34 3.38 3.24
8/24/98 13.87 1086 10.88 14.26 0.02 3.00 3.01 2.99
9/25/98 13.87 1104 11.10 14.35 0.06 2.81 2.83 2.77
10/22/98 13.87 11.30 11.30 14.35 0.00 2.57 2,57 2.57
11/25/98 13.87 1122 11.22 14.35 0.00 2.65 2.65 2.65
12/18/98 13.87 11.28 11.28 14.35 0.00 2.59 2.59 2,59
1/19/99 1387 11.10 11.10 14.30 0.00 2.77 2.77 2.77
2/19/99 13,87 10.60 1060 14.28 0.00 3.27 3.27 3.27
3/22/99 13.87 10,00 10.00 14.45 0.00 3.87 3.87 3.87
4/23/99 13.87 10,50 10.50 14.28 0.00 3.37 3.37 3.37
6/2/99 13.87 [0.81 10.81 14.30 0.00 3.06 3.06 3.06
6/24/99 13,87 11.17 11.17 14.35 0.00 2.70 2,70 2.70
7/22/99 13.87 11.38 11.38 14.35 0.00 2.49 2.49 2,49
8/27/99 13.87 11.47 11.47 14.40 0.00 2.40 2.40 2.40
9/23/99 13.87 11.28 11.28 14.39 0.00 2.59 2.59 2.59
10/21/99 13.87 11.00 11.00 14.32 0.00 2.87 2.87 2.87
11/22/99 13,87 11.12 11.12 14.40 0.00 2.75 2,75 2.75
1/5/00 13.87 11.30 11.30 14.42 0,00 2.57 2.57 2.57
2/4/00 13.87 11.10 11,10 14.34 0.00 2.77 2.77 2,77
3/1/00 13.87 10.86 10.86 14,30 000 3.01 3,01 3.01

3/23/00 13.87 10,25 10.25 14.34 0.00 3.62 3.62 3.62
4/28/00 13.87 9.55 9.55 14.33 0.00 4.32 4.32 4.32
5/25/00 13.87 9.70 9.70 14.34 0.00 4.17 4.17 4.17
6/22/00 13.87 10.35 10.35 1434 0.00 3.52 3.52 3.52
8/1/00 13.87 10.60 10.60 14.35 0.00 3,27 327 3,27

8/23/00 13,87 10.82 10.82 14.35 000 3.05 3.05 3.05
9/20/00 . 13.87 11.05 11,05 14.34 0.00 2.82 2.82 2.82
11/1/00 13.87 11 14 11.14 14.34 0.00 2.73 2.73 2.73

11/30/00 13.87 11.13 11.13 14.37 0.00 2,74 2.74 2.74
12/20/00 13,87 10.96 10.96 14.36 0.00 2.91 2.91 2.91
1/24/01 13.87 11.01 11.01 1435 0.00 2,86 286 286

2/21/01 13.87 1085 10.85 14.35 000 3.02 302 3.02
3/12/01 13.87 10.14 10.14 14.35 0.00 3.73 3.73 3.73

Etevations arc fct above mean sca level

T.O PC - Top of Protective Casing

NAPL thickness confirmed with visual inspection
Formula RAM Eaviromental used to correct groundwater elevation for depresaion by NAPL.

Corrected Elevation = oi]/water elevation+ (NAPL Thickness * Specific Gravity of NAPL).
Specific Gravity forgasoline -0.74 (Taken from Merck Index Ekvuth Edition, !19)L

08/27/97 NAP!. thickness NOT mofirmed with visual inspection.
10/06/97 NAP!. thickness in bailer was approximatily 0, iI inches.

07/23/98 Oil/water interface pobe nonfunctional

Water level was interpolated from the average change in gmundwater elevation in monitoring welts MW-1, MW-2, MW-3 and MW-5
Monitoring wells iesurveyed on 9/28/99



Buzzards Bay BP Station - Groundwater Elevation Summary
RAM Ref. No. 101.20.3

MW-5

Dae T(UP( ca IP\( k Depth to DIPth rn .pth to NAPT f tmrrt-cted J od J a
Ar-olI oiL nan botnom hkncss cal waler an _ _Ln.

12/12/96 14.25 9.63 9.63 0 4.62 4.62 4.62
1/27/97 14.25 9.95 9.95 0 4.30 4.30 4.30
3/27/97 14.25 9.93 9.93 12.95 0 4,32 4.32 4.32
4/25/97 14.25 9.79 9.79 0 4.46 4,46 4.46
6/2/97 14.25 9.75 9.75 0 4.50 4,50 4.50

6/26/97 14.25 10.33 10,33 0 3.92 3.92 3.92
7/21/97 14.25 10.50 10.50 0 3.75 3.75 375
8/27/97 14.25 10.08 10.08 0 4.17 4.17 4.17
10/6/97 14.25 10.33 10.33 14.75 0 3 92 3.92 3.92
10/22/97 14.25 10.43 10,43 14.57 0 3.82 3.82 3.82
11/19/97 14,25 9.88 9.88 0 4.37 4.37 4.37
12/17/97 14.25 10,65 10.65 0 3.60 3.60 3.60
1/14/98 14.25 10.81 10.81 13.71 0 3.44 3.44 3,44
2/20/98 14.25 10.40 10.40 0 3.85 3.85 3.85
3/18/98 14.25 10.58 10.58 15.68 0 3.67 3.67 3.67
4/23/98 14.25 10.70 10.70 15.65 0 3.55 3.55 3.55
5/27/98 14.25 10.85 10.85 15.70 0 3.40 3.40 3.40
6/19/98 14.25 10.62 10.62 15.69 0 3.63 3.63 3.63
7/23/98 14,25 10.97 10.97 15.73 0 3.28 3.28 3.28
8/24/98 14.25 11,23 11.23 15.78 0 3.02 3.02 3.02
9/25/98 14.25 11.19 11.19 15.78 0 3.06 3.06 3.06

10/22/98 14.25 11.28 11.28 15.85 0 2.97 2.97 2.97
11/25/98 14.25 11.38 11.38 15.85 0 2.87 2.87 2.87
12/18/98 14.25 11.60 11.60 15.85 0 2.65 2.65 2.65
1/19/99 14.25 10.95 10.95 15.82 0 3.30 3.30 3.30
2/19/99 14.25 11.05 11.05 15.75 0 3.20 3.20 3.20
3/22/99 14.25 10.55 10.55 15.75 0 3.70 3.70 3.70
4/23/99 14.25 10.96 10.96 15.73 0 3.29 3.29 3.29
6/2/99 14.25 11.24 11.24 15.71 0 3.01 3.01 3,01
6/24/99 14.25 11.61 11.61 . 15,78 0 2.64 2.64 2.64
7/22/99 14.25 12.00 12.00 15.75 0 2.25 2,25 2.25
8/27/99 14.25 11.93 11.93 15.86 0 2.32 2.32 2.32
9/23/99 14.25 11.70 11.70 15.85 0 2.55 2.55 2.55
10/21/99 14.25 10.93 10.93 15.77 0 3.32 3.32 3.32
11/22/99 14.25 11.23 11.23 15.85 0 3.02 3.02 3.02
1/5/00 14.25 11.37 11.37 15.84 0 2,88 2.88 2.8
214/00 14.25 11.29 11.29 15.76 0 2.96 2.96 2,96
3/1/00 14.25 10.68 10.68 15.78 0 3.57 3,57 3.57

3/23/00 14.25 10.78 10.78 15.79 0 3.47 3.47 3.47
4/28/00 14.25 10.41 10.41 15.80 0 3.84 3.84 3.84
5/25/00 14.25 10.50 10.50 15.80 0 3.75 3,75 3.75
6/22/00 14,25 11.03 11.03 15.81 0 3.22 3.22 322
8/1/00 14.25 10.83 10.83 15.81 0 3.42 3.42 3.42

8/23/00 14.25 11.36 11.36 15.81 0 2.89 2.89 2.89
9/20/00 14.25 11.27 11.27 15.81 0 2.98 2.98 2.98
11/1/00 14.25 10.94 10.94 15.84 0 3.31 3,31 3.31

11/30/00 14.25 11.33 11.33 15,81 0 2.92 2.92 2.92
12120/00 14.25 10.77 10.77 15.83 0 3.48 3.48 3.48
1/24/01 14.25 11.05 11.05 15.80 0 3.20 3,20 3.20
2/21/01 14.25 11.10 11,10 15.82 0 3.15 3.15 3.15
3/12/01 14.25 10.49. 49 49 15.82 0 3.76 3.76 3.76

Elevations are feet above men sea level

T.O.P.C = Top of Protective Casing

Formula RAM Environmental used to correct groundwater elevation for depression by NAPL
Corrected Elevation - oil/water elevation + ( NAPL Thickness * Specific Gravity of NAPL).
Specific Gravity for gasoline - 0.74 (Taken from Merck Index Eleventh Edition, 1989).

Monitoring wells resurveyed on 9/28/99



Buzzards Bay BP Station - Surfacewater Elevation Summary

RAM Ref. No. 101.20.3

Iw

Date Gauge eley. Gauge height Surface water elevalion

1/14/98 5.57 1.48 3.55
2/20/98 5.57 1.64 3.71
6/19/98 5.57 1.68 3.75
7/23/98 5.57 1.55 3.62
8/24/98 5.57 1.44 3.51
9/25/98 5.57 1.40 3.47
10/22/98 5.57 1.35 3.42
11/25/98 5.57 1.37 3.44
12/18/98 5.57 1.36 3.43
1/19/99 5.57 1.48 3.55
2/19/99 5.57 1.58 3.65
3/22/99 5.57 1.60 3.67
4/23/99 5.57 1.45 3.52
6/2/99 5.57 1.38 3.45

7/22/99 5.57 1.32 3.39
8/27/99 5.57 1.30 3.37

9/23/99 5.57 1.35 3.42

10/21/99 5.57 1.58 3.65
11/22/99 5.57 1.46 3.53
1/5/00 5.57 1.42 3.49
2/4/00 5.57 1.33 3.40
3/1/00 5.57 1.37 3.44
3/23/00 5.57 1.45 3.52
4/28/00 5.57 1.43 3.50
5/25/00 5.57 1.42 3.49
6/22/00 5.57 1.25 3.32
8/1/00 5.57 1.50 3.57

8/23/00 5.57 1.25 3.32
9/20/00 5.57 1.29 3.36
11/1/00 5.57 1.47 3.54
11/30/00 5.57 1.35 3.42
12/20/00 5.57 1.74 3.81
1/24/01 5.57 1.25 3.32
2/21/01 5.57 1.19 3.26
3/21/01 5.57 1.70 3.77

Elevations are feet above mean sea level



6 Perry Avenue - GroundWater Elevation Summary

RAM Ref. No. 101.203

ORC-1

Depthi to Depth to Depth 1 N A PL Cormeted A ir oi I Oil/w ater
Date FOPC elev. PVC e:le. .

airbou ott water bonlom ihickness oilae eie-v. e lev.

11/11/99 14.11 11.40 11.40 14.25 0 2.71 2.71 2.71
1/5/00 14.11 11.57 11.57 14,25 0 2.54 2.54 2.54
1/21/00 14.11 11.36 11.36 14.25 0 2.75 2.75 2.75
2/4/00 14.11 11.36 11.36 14.23 0 2.75 2.75 2.75

4/11/00 1 14.11 10.65 10.65 14.09 0 3.46 3.46 3.46

4/28/00 14.11 9.81 9.81 14.09 0 4.30 4.30 4.30

5/25/00 14.11 10.02 10.02 14.05 0 4.09 4.09 4.09

6/22/00 14.11 10.73 10.73 14.06 0 3.38 3.38 3.38
8/1/00 14.11 10.92 10.92 14.08 0 3.19 3.19 3.19

9/20/00 14.11 11.34 11.34 14.14 0 2.77 2.77 2.77

11/1/00 14.11 11.41 11.41 14.11 0 2.70 2.70 2.70

11/30/00 14.11 11.36 11.36 14.12 0 2.75 2.75 2.75

12/20/00 14.11 11.22 11.22 14.14 0 2.89 2.89 2.89

1/24/01 14.11 11.30 11.30 14.10 0 2.81 2.81 2.81
2/21/01 14.11 11.12 11.12 14.20 0 2.99 2.99 2.99

3/21/01 14.11 10.54 10.54 14.20 0 3.57 3.57 3.57

Elevations are feet above mean sea level

T.O.P.C = Top of Protective Casing

Formula RAM Environmental used to correct groundwater elevation for depression by NAPL.

Corrected Elevation = oil/water elevation + ( NAPL Thickness * Specific Gravity ofNAPL).

Specific Gravity for gasoline = 0.74 (Taken from Merck Index Eleventh Edition, 1989).

ORC wells surveyed on 11/11/99



6 Perry Avenue - Groundwater Elevation Summary

RAM Ref. No. 101.20.3

Date mpc 1.1 Depth to Depth to Depth to[ NAPI, Correcaed Ar'oil J Oi water
:r 0 1 o ilvaterj bottom thiickness oil waler elev.

11/11/99 13.62 10.95 10.95 14.40 0 2.67 2.67 2.67
1/5/00 13.62 11.10 11.10 14.40 0 2.52 2.52 2.52

1/21/00 13.62 10.90 10.90 14.30 0 2.72 2.72 2.72

2/4/00 13.62 10.90 10.90 14.28 0 2.72 2.72 2.72
4/11/00 13.62 10.19 10.19 13.89 0 3.43 3.43 3.43
4/28/00 13.62 9.34 9.34 13.83 0 4.28 4.28 4.28

5125/00 13.62 9.50 9.50 13.84 0 4.12 4.12 4.12
6/22/00 13.62 10.23 10.23 13.82 0 3.39 3.39 3.39
8/1/00 13.62 10.46 10.46 13.82 0 3.16 3.16 3.16

9/20/00 13.62 10.87 10.87 13.85 0 2.75 2.75 2.75
11/1/00 13.62 10.93 10.93 13.85 0 2.69 2.69 2.69
11/30/00 13.62 10.90 10.90 13.98 0 2.72 2.72 2.72
12/20/00 13.62 10.74 10.74 13.97 0 2.88 2.88 2.88
1/24/01 13.62 10.78 10.78 14.10 0 2.84 2.84 2.84
2/21/01 13.62 10.66 10.66 13.95 0 2.96 2.96 2.96
3/21/01 13.62 10.06 10.06 13.95 0 3.56 3.56 3.56

Elevations are feet above mean sea level

T.O.P.C = Top of Protective Casing

Formula RAM Environmental used to correct groundwater elevation for depression by NAPL.

Corrected Elevation = oil/water elevation + ( NAPL Thickness * Specific Gravity of NAPL).

Specific Gravity for gasoline = 0.74 (Taken from Merck Index Eleventh Edition, 1989).

ORC wells surveyed on 11/11/99



6 Perry Avenue - Groundwater Elevation Summary

RAM Ref. No. 101.20.3

ORC-4

D TOP 1 1 Depth to Depth to Dept to N A P L Corrected Air i 01 ilAvaer
air oI oLiwater bonn thickness oil waler elev. elev.

11/11/99 13.85 11.20 11.20 19.40 0 2.65 2.65 2.65
1/5/00 13.85 11.32 11.32 18.87 0 2.53 2.53 2.53

1/21/00 13.85 11.20 11.20 19.40 0 2.65 2.65 2.65

2/4/00 13.85 11.20 11.20 18.83 0 2.65 2.65 2.65

4/11/00 13.85 10.44 10.44 18.72 0 3.41 3.41 3.41

4/28/00 13.85 9.56 9.56 18.68 0 4.29 4.29 4.29

5/25/00 13.85 9.76 9.76 18.68 0 4.09 4.09 4.09

6/22/00 13.85 10.50 10.50 18.64 0 3.35 3.35 3.35

8/1/00 13.85 10.68 10.68 18.55 0 3.17 3.17 3.17

9/20/00 13.85 11.09 11.09 18.60 0 2.76 2.76 2.76
11/1/00 13.85 11.15 11.15 18.39 0 2.70 2.70 2.70

11/30/00 13.85 11.13 11.13 18.38 0 2.72 2.72 2.72

12/20/00 13.85 10.94 10.94 18.54 0 2.91 2.91 2.91
1/24/01 13.85 11.01 11.01 18.48 0 2.84 -2.84 2.84

2/21/01 13.85 10.89 10.89 18.61 0 2.96 2.96 2.96

3/21/01 13.85 10.31 10.31 18.61 0 3.54 3.54 3.54

Elevations are feet above mean sea level

T.O.P.C = Top of Protective Casing

Formula RAM Environmental used to correct groundwater elevation for depression by NAPL.

Corrected Elevation = oil/water elevation + ( NAPL Thickness * Specific Gravity ofNAPL).

Specific Gravity for gasoline = 0.74 (Taken from Merck Index Eleventh Edition, 1989).

ORC wells surveyed on 11/11/99



6 Perry Avenue - Groundwater Elevation Summary

RAM Ref. No. 101.20.3

Date cy 1 fV c Depth to Depth to Depth :o NA PL Corrected Air'oil Oi'water
air uil oiiwater bottom thickness oil water elev. elev.

11/11/99 13.98 NA NA NA NA NA NA NA
1/5/00 13.98 11.40 11.40 18.80 0 2.58 2.58 2.58

1/21/00 13.98 11.30 11.30 18.70 0 2.68 2.68 2.68
2/4/00 13.98 11.40 11.40 18.73 0 2.58 2.58 2.58

4/11/00 13.98 10.56 10.56 18.62 0 3.42 3.42 3.42

4/28/00 13.98 9.69 9.69 18.59 0 4.29 4.29 4.29

5/25/00 13.98 9.89 9.89 18.55 0 4.09 4.09 4.09
6/22/00 13.98 10.59 10.59 18.57 0 3.39 3.39 3.39
8/1/00 13.98 10.79 10.79 18.59 0 3.19 3.19 3.19

9/20/00 13.98 11.21 11.21 18.58 0 2.77 2.77 2.77
11/1/00 13.98 11.25 11.25 18.34 0 2.73 2.73 2.73

11/30/00 13.98 11.25 11.25 18.30 0 2.73 2.73 2.73
12/20/00 13.98 11.07 11.07 18.27 0 2.91 2.91 2.91

1/24/01 13.98 11.12 11.12 18.16 0 A 2.86 2.86 2.86

2/21/01 13.98 10.99 10.99 18.13 0 2.99 2.99 2.99

3/21/01 13.98 10.40 10.40 18.13 0 3.58 3.58 3.58

Elevations are feet above mean sea level

T.O.P.C - Top of Protective Casing

Formula RAM Environmental used to correct groundwater elevation for depression by NAPL,

Corrected Elevation oil/water elevation +( NAPL Thickness * Specific Gravity of NAPL).

Specific Gravity for gasoline = 0.74 (Taken from Merck Index Eleventh Edition, 1989).

ORC wells surveyed on 11/11/99
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APPENDIX C
GROUNDWATER AND SURFACE WATER ANALYTICAL SUMMARY TABLES AND
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APPENDIX D
LABORATORY ANALYTICAL DATA PACKAGES



Groundwater Analytical, )nc.
SROUNDATERP0. Box 1200

ANALYTICAL aain Street
Buzzards Bay, MA 02532

Telephone (508) 759-4441
FAX (508) 759-4475

November 8, 2000

Mr. Tim Condon
RAM Environmental
One Roberts Road
Plymouth, MA 02360

Project: Buzzards Bay/101.20.3
Lab ID: 37104
Sampled: 11-01-00

Dear Tim:

Enclosed are the Metals, Extractable Petroleum Hydrocarbons, Semivolatile Organics, Volatile
Petroleum Hydrocarbons, Nitrate, Sulfate and BOD Analyses performed for the above referenced
project. This project was processed Priority One Week turnaround.

This letter authorizes the release of the analytical results, and should be considered a part of this
report. This report contains a project narrative indicating project changes and non-conformances, a
brief description of the Quality Assurance/Quality Control procedures employed by our laboratory,
and a statement of our state certifications.

I attest under the pains and penalties of perjury that, based upon my inquiry of those individuals
immediately responsible for obtaining the information, the material contained in this report is, to
the best of my knowledge and belief, accurate and complete.

Should you have any questions concerning this report, please do not hesitate to contact me.

Sincerely,

Jonathan R. Sanford
President

JRS/myr
Enclosures



GROUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

RAM-MW-1
Buzzards Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HCi / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons ' - 440 ug/L 20

n-C9 to n-C12 Aliphatic Hydrocarbons 120 ug/L 20
n-C9 to n-C10 Aromatic Hydrocarbons 160 ug/L 20

Unadjusted n-CS to n-C8 Aliphatic Hydrocarbons 680 ug/L 20
Unadjusted n-C9 to n-C1 2 Aliphatic Hydrocarbons 280 ug/L 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether 220 ug/L 5
71-43-2 Benzene 16 ug/L 1
108-88-3 Toluene BRL ug/L 5
100-41-4 Ethylbenzene BRL ug/L 5
1 08-38-3 and meta- Xylene and para- BRL ug/L 5
106-42-3 Xylene *
95-47-6 ortho- Xylene BRL ug/L 5
91-20-3 Naphthalene 9 ug/L 5

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 111 % 70 - 130 %
2,5-Dibromotoluene (FID) 105 % 70-130%

QA/QC Certification
h Were all QA/QC procedums required by the method followed? yes

2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 1la3.2.1? No

Method non-Ronformances indicated above are detailed below on this data eport, or in the accompanying project narrative
and project quality control rport. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference: Methiod for the Determination of Volatile Petroleuc Hydrocarbons, MA DEP (1998).

Report Notations: BRIL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

@ n-C9 to n-C1 2 Aliphatic Hydrocarbons range data excl udes the method target analyte concentrations and
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

A Analyte elutes in the n-C5 to n-CS Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-16
VG3-1295-W
11-01-00
11-01-00
11-07-00
1



GRDUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

RAM-MW-2
Buzzards Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HC I Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons 130 ug/L 20
n-C9 to n-C1 2 Aliphatic Hydrocarbons 100 ug/L 20
n-C9 to n-C10 Aromatic Hydrocarbons'* 140 ug/L 20

Undjstd -C to n-C8 Aliphatic Hydrocarbons *1 60 ug/L 20

linadijsedn-C9 to n-C12 Aliphatic Hydrocarbons 320 ug/L 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-044 Methyl tert-butyl Ether 10 ug/L 5
71-43-2 Benzene " 1 ug/L 1
108-88-3 Toiuene " 18 ug/L 5
10041-4 Ethylbenzene 10 ug/L 5
108-38-3 and meta- Xylene and para- 37 ug/L 5
106-42-3 Xylene *
95-47-6 ortho- Xylene 29 ug/L 5
91-20-3 Naphthalene 7 ug/L 5

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 104 % 70- 130 %
2,5-Dibromotoluene (FID) 99% 70-130%

QA/QC Certification
1 Were a l QA/QC procedures required by the method followed? ,yYes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover etter.
The accompanying cover letter, project narrative and quality control report are considered part of this data reportn

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest

concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size,

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or intemnal standards eluting in
that range.

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

@ n-C9 to n-C1 2 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

rm Analyte elutes in the n-C5 to n-CS Aliphatic Hydrocarbons range.

4 Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-15
VG3-1295-W
11-01-00
11-01-00
11-07-00
1



GRGUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PiD/FID

RAM-MW-3
Buzzards Bay/101.20.3
RAM Environmental
40 ml. Glass Vial
HCI / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons 1,500 ug/L 100
n-C9 to n-C12 Aliphatic Hydrocarbons" 550 ug/L 100
n-C9 to n-C10 Aromatic Hydrocarbons' 1,300 ug/L 100

Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons 3,400 ug/L 100
Unadjusted n-C9 to n-C12 Aliphatic Hydrocarbons 2,500 ug/L 100

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether" 1,900 ug/L 25
71-43-2 Benzene 35 ug/L 5
108-88-3 Toluene BRL ug/L 25
100-41-4 Ethylbenzene 77 ug/L 25
108-38-3 and meta- Xylene and para-' 190 ug/L 25

106-42-3 Xylene *

95-47-6 ortho- Xylene * 380 ug/L 25
91-20-3 Naphthalene 210 ug/L 25

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 99 % 70-130%
2,5-Dibromotoluene (FID) 92 % 70- 130 %

QA/QC Certification
M Were all QA/QC procedures required by the method followed? Yes
2. Were all perfBrmance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

method non-conform ' nances indicated above are detailed fow on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Metod Reference: Method for the Deterrination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or intemnal standards eluting in
that range.

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte Concentrations.

@ n-C9 to n-C1 2 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

n Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-14
VG3-1295-W
11-01-00
11-01-00
11-07-00
5



GROUjNDWAT ER
ANALYTCAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

RAM-MW-4
Buzzards Bay/101.20.3
RAM Environmental
40 ml Glass Vial
HCI /. Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons * 8,500 ug/L 400
n-C9 to n-C1 2 Aliphatic Hydrocarbons 8,000 ug/L 400
n-C9 to n-C1 0 Aromatic Hydrocarbons - 7,900 ug/L 400

Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons 18,000 ug/L 400
Unadjusted n-C to n-C12 Aliphatic Hydrocarbons 26,000 ug/L 400

CAS Number Target Analytes Concentration 1 Units Reporting Limit
1634-04-4 Methyi tert-butyl Ether "BRL ug/ 100
7143-2 Benzene T30 ug/L 20
108-88-3 Toluene9,200 ug/L 100
100-41-4 Ethylbenzene 2,000 ug/L 100
108-38-3 and meta- 'Xylene and para - 5,800 ug/L 100
106-42-3 Xylene *
95-47-6 ortho- Xylene 2,700 ug/L 100
91-20-3 Naphthalene 520 ug/L 100

QC Surrogate Compounds Recovery QC Limits

2,5-Dibromotoluene (PID) 91 % 70 -130 %

2,5-DibromotolueneID 87% 70 -130 %

QAJQC Certification
1. Were all QA/QC procedures required by the method followed? yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the rnethod, as specified in Section 11L3.2.1? No

Method non-conformances indicated above ane detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excudes the method target analyte concentrations.

® n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

n Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-18
VG3-1295-W
11-01-00
11-01-00
11-07-00
20



GROUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

Field ID: RAM-MW-5
Project: Buzzards Bay/101.20.3
Client: RAM Environmental
Container: 40 mL Glass Vial
Preservation: HC1 / Cool
Matrix: Aqueous

VPH Ranges

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

Concentration

37104-17
VG3-1295-W
11-01-00
11-01-00
11-07-00
1

Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons 82 ug/L 20
n-C9 to n-C12 Aliphatic Hydrocarbons " BRL ug/L 20
n-C9 to n-C10 Aromatic Hydrocarbons BRL ug/L 20

Unadjusted n-C5 to n-C8 Aliphatic Hydrocarbons + 83 ug/L 20
Unadjusted n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether BRL ug/L 5
71-43-2 Benzene BRL ug/L 1
108-88-3 Toluene ' BRL ug/L 5
100-41-4 Ethylbenzene* BRL ug/L 5
108-38-3 and meta- Xylene and para- BRL ug/L 5
106-42-3 Xylene *

95-47-6 ortho- Xylene BRL ug/L 5
91-20-3 Naphthalene BRL ug/L 5

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 101 % 70- 130 %
2,5-Dibromotoluene (FID) 96 % 70- 130 %

QA/QC Certification
1. Were all QA/QC procedures equired by the method followed? Yes
2. Were all performance/acceptance standards for the n bquired QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover etter.
The accorpanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:Metheod for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
Concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting lirnits are adjusted for sarnple dilution and sample size,

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

0 n-C9 to nC1 2 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

a Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWAT ER
ANA LYTCA L

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

Field ID: RAM-SW
Project: Buzzards Say/01.20.3
Client: RAM Environmental
Container: 40 mL Glass Vial
Preservation: HCI / Cool
Matrix: Aqueous

VPH Ranges
n-C5 to n-CB Aliphatic Hydrocarbons
n-C9 to n-C12 Aliphatic Hydrocarbons
n-C9 to n-C10 Aromatic Hydrocarbons

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

37104-19
VG3-1295-W
11-01-00
11-01-00
11-07-00
1

Concentration Units Reporting Limit

BRL ug/L 20
BRL ug/L 20
SRL ug/ 20

Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons BRL ug/L 20
Unadjusted n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether BRL ug/L 5
71-43-2 Benzene BRL ug/L 1
108-88-3 Toluene BRL ug/L. 5
100-41-4 Ethylbenzene BRL ug/L 5
108-38-3 and meta- Xylene and para- BRL ug/L 5
106-42-3 Xylene *
95-47-6 ortho- Xylene BRL ug/L 5
91-20-3 Naphthalene BRL ug/L 5

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 98 % 70- 130 %
2,5-Dibromotoluene (FID) 92 % 70 - 130 %

QA/QC Certification

1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1 ? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative

and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit foranalyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dOution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® n-C9 to n-C1 2 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

a Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

t Analyte elutes in the n-C9 to n-C1 2 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



SROUNDWATER
ANALYTICAL

MassaChusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

RAM-ORC-1
Buzzards Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HCI / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons 6,500 ug/L 200
n-C9 to n-C12 Aliphatic Hydrocarbons 5,100 ug/L 200
n-C9 to n-C10 Aromatic Hydrocarbons 9,400 ug/L 200

Unadiusted n-CS to n-C8 Aliphatic Hydrocarbons 11,000 ug/L 200
Unadiusted n-C9 to n-Cl 2 Aliphatic Hydrocarbons 17,000 ug/L 200

CAS Number | Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether 3,800 ug/L 50
71-43-2 Benzene " 87 ug/L 10
108-88-3 Toluene 89 ug/L 50
100-41-4 Ethylbenzene * 370 ug/L 50
108-38-3 and meta- Xylene and para- 1,700 ug/L 50
106-42-3 Xylene t

9547-6 ortho- Xylene 620 ug/L 50
91-20-3 Naphthalene 250 ug/L 50

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 88 % 70 - 130 %
2,5-Dibromotoluene (FID) 85 % 70 - 130 %

QA/QC Certification
h Were all QA/QC procedures equired by the method followed? Yes

2. Were all performance/acceptance standards for the required QA/QC procedumrs achieved? yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data port, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data port.

Method Reference:Methiod for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of Any surrogate(s) and/or intemnal standan-ds eluting in
that range..

O n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

@ n-C9 to n-C1 2 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C 10 Aromatic Hydrocarbons range.

I Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-20
VG3-1295-W
11-01-00
11-01-00
11-07-00
10



SROUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

RAM-ORC-2
Buzzards'Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HC I Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

VPH Ranges Concentration Units Reporting Umit
n-C5 to n-C8 Aliphatic Hydrocarbons 5,600 ug/L 200
n-C9 to n-C12 Aliphatic Hydrocarbons 5,500 ug/L 200
n-C9 to n-C1 0 Aromatic Hydrocarbons' 10,000 ug/L 200

Unadjusted n-C5 to n-C8 Aliphatic Hydrocarbons 10,000 ug/L 200
Lnadjusted n-C9 to n-C1 2 Aliphatic Hydrocarbons 19,000 ug/L 200

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether 4,700 ug/L 50
71-43-2 Benzene " 120 ug/L 10
108-88-3 Toluene 54 ug/L 50
100-414 Ethylbenzene* 600 ug/L 50
108-38-3 and meta- Xylene and para - 1,900 ug/L 50
106-42-3 Xylene *

9547-6 ortho- Xylene 960 ug/L 50
91-20-3 Naphthalene 290 ug/L 50

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 85 % 70-130%
2,5-Dibromotoluene (FID) 79 % 70- 130 %

QA/QC Certification
1. were all QA/QC procedures required by the method followed? yes
2. Were all performance/acceptance standa ns for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the methodas specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control aport are considered part of this data report.

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or intemnal standards el uting in
that range.

O n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

@ n-C9 to n-C1 2 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

N Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-21
VG3-1295-W
11-01-00
11-01-00
11-07-00
10



GROUNDWAT ER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

ORC-4
Buzzards Bay/101.20.3
RAM Environmental

40 mL Glass Vial
HCI / Coot
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons 4,800 ug/L 200
n-C9 to n-C12 Aliphatic Hydrocarbons 6,400 ug/L 200
n-C9 to n-C12 Aliphatic Hydrocarbons 9,700 ug/L 200

Unadisted n-C5 to n-C8 Aliphatic Hydrocarbons + 5,600 ug/L 200

Unadiusted n-C9 to n-C12 Aliphatic Hydrocarbons 22,000 ug/L 200

CAS Number Target Analytes Concentration Units I Reporting Limit
1634-04-4 Methyl tert -butyi Ether 350 ug/L 50

71-43-2 Benzene " 25 ug/L 10
108-88-3 Toluene ' 420 ug/L 50
100-41-4 Ethylbenzene 1,000 ug/L 50

108-38-3 and meta- Xylene and para- 3,600 ug/L 50
106-42-3 Xylene*

95-47-6 ortho- Xylene 1,300 ug/L 50

91-20-3 Naphthalene 280 ug/L 50

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 79 % 70 - 130 %

2,5-Dibromotoluene (FID) 75 % 70- 130 %

QAJQC Certification
1. Were al QA/QC procedures required by the method followed? Yes
2. Were all perforrnance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant rnodifications made to the method, as specified in Section 11.3.2.1? No

method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest

concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

o n-C5 to n-CS Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

n Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-22
VG3-1296-W
11-01-00
11-01-00
11-08-00
10



GROUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

RAM-QAQC-100
Buzzards Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HCl / Cool
Aqueous

Laboratory ID:
QC Batch JD:
Sampled:
Received:

Analyzed:
Dilution Factor:

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-CO Aliphatic Hydrocarbons ORE ug 20
n-C9 to n-C1 2 Aliphatic Hydrocarbons BRI ug/L 20
n-C9 to n-C10 Aromatic Hydrocarbons ORE ugfl 20

Unadjusted n-C5 to n-C8 Aliphatic Hydrocarbons + ORE ug/L 20
Unadjusted n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-buty Ether BRL ug/L 5
71-43-2 Benzene " BRL ug/L 1
108-88-3 -to-[luen e" BRL ug/L 5
100-41-4 Ethylbenzenze *BRL ug/ 5
108-38-3 and meta- Xyl ene and para - BRL ug/L 5
106-42-3 Xyjene'
95-47-6 ortho- Xylene BRL ug/L 5
91-20-3 Naphthalene BRL ug/L 5

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 98 % 70- 130 %
2,5-Dibromotoluene (FID) 92 % 70 - 130 %

QA/QC Certification
1. Were al QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3, Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quanfified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

O n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

0 n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

M Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

4 Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-23
VG3-1295-W
11-01-00
11-01-00
11-07-00
1



GROUNDWAT ER
ANALYTCAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GCIPID/FID

RAM-QAQC-500
Buzzards Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HCI / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons 130 ug/L 20
n-C9 to n-C1 2 Aliphatic Hydrocarbons 120 ug/L 20
n-C9 to n-C1 0 Aromatic Hydrocarbons' 150 ug/L 20
Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons*16ugL2

Unadiusted n-C9 to n-C1 2 Aliphatic Hydrocarbons +f6 ug/L 20

CAS Number Target Analytes Concentration Units 'Reporting Limit
1634-04-4 Methyl tert-butyl Ether" 10 ug/L 5
71-43-2 Benzene ' 1 ug/L 1
108-88-3 Toluene " 21 ug/L 5
100-41-4 Ethylbenzene 10 ug/L 5
108-38-3 and meta- Xyl'ene and para- 43 ug/L 5
106-42-3 Xylene *
95-47-6 ortho- Xylene 35 ug/L 5
91-20-3 Naphthalene 6 ug/L 5

QC Surrogate Compounds Recovery QC Limits

2,5-Dibromotoluene (PID) 101 % 70-130%

2,5-Dibromotoluene (FID) 99 % 70- 130 %

QA/QC Certification
1. Were all QAIQC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C 0 Aromatic Hydrocarbons range.

n Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-24
VG3-1 295-W
T1-01-00
11-01-00
11-07-00
1



GROUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

RAM-QAQC-501
Buzzards Bay/10T.20.3
RAM Environmental
40 mL Glass Vial
HCI / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons 4,800 ug/L 200
n-C9 to n-C1 2 Aliphatic Hydrocarbons 5,100 ug/L 200
n-C9 to n-Cl 0 Aromatic Hydrocarbons 9,100 ug/L 200

inadjusted n-C5 to n-C8 Aliphatic Hydrocarbons 8,600 ug/L 200
Unadiusted n-C9 to n-C12 Aliphatic Hydrocarbons 17,000 ug/L 200

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether " 3,700 ug/L 50
71-43-2 Benzene 94 ug/L 10
108-88-3 Toluene " 52 ug/L 50
100-41-4 thylbenzene 540 ug/L 50
108-38-3 and meta- Xylene and para- 1,800 ug/L 50
106-42-3 Xylene t

95-47-6 orth- Xylene 840 ug/L 50
91-20-3 Naphthalene 260 ug/L- 50

QC Surrogate Comnpounds Recovery QC Limits
2,5-Dibromotoluene (PID) 94 % 70 -130 %

2,5-Dibromotoluene (FID) 89 % 70 -130 %

QA/QC Certification
. R Were all QAQC procedures required by the method followed? Yes

2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1 ? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998). '

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest

concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or intemnal standanis eluting in
that range.

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

& n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

t Analyte eiutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-CT 2 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-25
VG3-1295-W
11-01-00
11-01-00
11-07-00

10

I



GRDUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GCID/FID

RAM-QAQC-200
Buzzards Bay/101.20.3
RAM Environmental
40 mL Class Vial
HCI / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons BRL ug/L 20
n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20
n-C9 to n-Cl 0 Aromatic Hydrocarbons BRL ug/L 20

Unadiusted n-C5 to n-CS Aliphatic Hydrocarbons BRL ug/L 20
Unadjusted n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-044 Methyl tert-butyl Ether BRL ug/L 5
71-43-2 Benzene " BRL ug/L 1
108-88-3 Tonuene ' BRL ug/L 5
100-414 Ethylbenzene BRL ug/L 5
108-38-3 and meta- Xylene and para- BRL ug/L 5
106-42-3 Xylene *
95-47-6 ortho- Xylene BRL ug/L 5
91-20-3 Naphthalene BRL ug/L 5

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 99 % 70- 130 %
2,5-Dibromotoluene (FID) 93 % 70- 130 %

QAIQC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 113.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

U Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-26
VG3-1295-W
11-01-00
11-01-00
11-07-00
1



SROUNDWATPER
ANALY TCA L

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

VPH Ranges

RAM-QAQC-300
Buzzards Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HCI /. Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

Concentration

37104-27
VG3-1295-W
11-01-00
11-01-00
11-08-00
1

Units Reporting Uimit

n-C5 to n-C8 Aliphatic Hydrocarbons BRL ug/L 20
n-C9 to n-C12 Aliphatic Hydrocarbons t0  BRL ug/L 20
n-C9 to n-C1 0 Aromatic Hydrocarbons BRL ug/L 20

Unadjusted n-C5 to n-C8 Aliphatic Hydrocarbons BRL ug/L 20
Unadjusted n-C9 to n-C1 Aliphatic Hydrocarbons* BRL ug/ 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether * BRL ug/L 5

71-43-2 Benzene BRL ugL 1
108-88-3 To luene "BRL ug/L 5
100-41-4 Ethylbenzene BRL ug/L 5
1 08-38-3 and meta- Xylene and para - BRL ug/L '5
106-42-3 Xylene t

95-47-6 ortho- Xylene BRL ug/L 5
91-20-3 Naphthalene BRL ug/L 5

QC Surrogate Compounds Recovery QC Limits

2,5-Dibromotoluene (PID) 102% 70-130%

2,5-Dibromotoluene (FID) 96 % 70- 130 %

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

O n-C5 to n-Ca Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® n-C9 to n-C1 2 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

r Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

I



GRGUNDWAT ER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

RAM-ORC-1
Buzzards Bayff01.20.3
RAM Environmental
1 L Amber Glass
H2SO4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed:
Dilution Factor:

37104-08
EP-756-F
11-01-00
11-01-00
11-02-00
11-06-00
Aliphatic: 1 Aromatic: I

EPH Ranges Concentration Units Reporting Limit
n-C9 to n-C 18 Aliphatic Hydrocarbons 3RL ug/L 500
n-C19 to n-C36 Aliphatic Hydrocarbons BRL ug/L 500
n-C1 1 to n-C22 Aromatic Hydrocarbons 280 ug/L 200

Unadjusted n-C1 I to n-C22 Aromatic Hydrocarbons 490 ug/L 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 77 % 40- 140 %

2-Bromonaphthalene 77 % 40 - 140 %
Extraction: Chloro-octadecane 74 % 40- 140 %

ortho-Terphenyl 63 % 40 - 140 %

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QAQC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of th is data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C1 I to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:



GROUNDWAT ER
ANALY TICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

RAM-ORC-2
Buzzards Bay/101.20.3
RAM Environmental
1 L Amber Glass
H2SO4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed:
Dilution Factor:

37104-09
EP-756-F
11-01-00

11-01-00
11-02-00
11-06-00
Aliphatic: 1 Aromatic: 1

EPR Ranges Concentration Units Reporting Limit
n-C9 to n-C1 8 Aliphatic Hydrocarbons TBRL ugh 500
n-C19 to n-C36 Aliphatic Hydrocarbons BRL ugL 500
n-C1 I to n-C22 Aromatic Hydrocarbons 230 ug/L 200

Unadiusted n-C1 I to n-C22 Aromatic Hydrocarbons 400 ug/L 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 80 % 40- 140 %

2-Bromonaphthalene 81 % 40- 140 %
Extraction: Chloro-octadecane 63 % 40- 140 %

ortho-Terphenyl 56 % 40-140%

QAIQC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-Cl1 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:



EGUNDWAT ER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

RAM-ORC-4
Buzzards Bay/101.20.3
RAM Environmental
1 L Amber Glass
H2SO4 / Cool
Aqueous

Laboratory ID: 37104-10
QC Batch ID: EP-756-F
Sampled: 11-01-00
Received: 11-01-00
Extracted: 11-02-00
Analyzed: 11-06-00
Dilution Factor: Aliphatic: I Aromatic: 1

EPH Ranges Concentration Units Reporting Limit
n-C9 to n-C1 8 Aliphatic Hydrocarbons BRL ug/L 500
n-Cl 9 to n-C36 Aliphatic Hydrocarbons BRL ug/L 500
n-C1l 1 to n-C22 Aromatic Hydrocarbons BRL ug/L 200

Unadiusted n-C1 1 to n-C22 Aromatic Hydrocarbons 330 ug/L 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 77 % 40- 140 %

2-Bromonaphthalene 77 % 40- 140 %
Extraction: Chloro-octadecane 68 % 40 - 140 %

ortho-Terphenyl 61 % 40- 140 %

QA/IQC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards forthe required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine iaboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:



GRDUNDWAT ER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/D

RAM-SW
Buzzards Bay/101.20.3
RAM Environmental
1 L Amber Glass
H2504 / Cool
Aqueous

Laboratory ID: 37104-07
QC Batch ID: EP-756-F
Sampled: 11-01-00
Received: 11-01-00
Extracted: 11-02-00
Analyzed: 11-06-00
Dilution Factor: Aliphatic: I Aromatic: 1

EPH Ranges Concentration Units Reporting Limit

n-C9 to n-C18 Aliphatic Hydrocarbons BRL ug/L 500
n-C19 to n-C36 Aliphatic Hydrocarbons BRL ug/L 500
n-Cl 1 to n-C22 Aromatic Hydrocarbons BRL ug/L 200

Unadjusted n-Cl 1 to n-C22 Aromatic Hydrocarbons BRL ug/L 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 92 % 40 - 140 %

2-Bromonaphthalene 87 % 40- 140 %
Extraction: Chloro-octadecane 85 % 40 - 140 %

ortho-Terphenyl 86 % 40-140%

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative

and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C1 I to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:



GROUNDWAT ER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

Field ID: RAM-QAQC-501 Laboratory iD: 37104-11
Project: Buzzards Bay/101.20.3 QC Batch ID: EP-756-F
Client: RAM Environmental Sampled: 1 1-01-00
Container: 1 L Amber Glass Received: 11-01-00
Preservation: H2SO4 / Cool Extracted: 11-02-00
Matrix: Aqueous Analyzed: 11-06-00

Dilution Factor: Aliphatic: 1 Aromatic: I

EPH Ranges Concentration Units Reporting Limit
n-C9 to n-C1 8 Aliphatic Hydrocarbons BRL ug/L 500
n-C19 to n-C36 Aliphatic Hydrocarbons BRL ug/L 500
n-C11 to n-C22 Aromatic Hydrocarbons 280 ug/L 200

Unadjusted n-C1 1 to n-C22 Aromatic Hydrocarbons 470 ug/L 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 77 % 40- 140 %

2-Bromonaphthalene 77 % 40- 140 %
Extraction: Chloro-octadecane 76 % 40 - 140 %

ortho-Terphenyl 60 % 40- 140 %

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference: Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C1 1 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWAT ER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GCIFID

Field ID: RAM-QAQC-200 Laboratory ID: 37104-12
Project: Buzzards Bay/101.20.3 QC Batch ID: EP-756-F
Client: RAM Environmental Sampled: 11-01-00
Container: 1 L Amber Glass Received: 11-01-00
Preservation: H2SO4 / Cool Extracted: 11-02-00
Matrix: Aqueous Analyzed: 11-07-00

Dilution Factor: Aliphatic: 1 Aromatic:1

EPH Ranges Concentration Units Reporting Limit
n-C9 to n-C1 8 Aliphatic Hydrocarbons BRL ug/L 530
n-C1 9 to n-C36 Aliphatic Hydrocarbons BRL ug/L 530
n-Cl 1 to n-C22 Aromatic Hydrocarbons BRL ug/L 200

Unadjusted n-C1 to n-C22 Aromatic Hydrocarbons BRL ug/L 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 91 % 40 - 140 %

2-Bromonaphthalene 86 % 40 - 140 %
Extraction: Chloro-octadecane 85 % 40 - 140 %

ortho-Terphenyl 87 % 40 - 140 %

QA/QC Certification
1. Weme all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accornpanying cover fetter, project narrative and quality control report are considered part of this data oeport.

Method Reference: Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-Cl I to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWAT ER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

RAM-QAQC-300
Buzzards Bay/101.20.3
RAM Environmental
1 L Amber Class
H2SO4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed:
Dilution Factor:

37104-13
EP-756-F
11-01-00
11-0140
11-02-00
11-07-00
Aliphatic: 1 Aromatic: 1

EPH Ranges Concentration Units Reporting Limit
n-C9 to n-C 18 Al iphatic Hydrocarbons BRL ug/L 500
n-C1 9 to n-C36 Aliphatic Hydrocarbons BRL ug/L 500
n-C1 1 to n-C22 Aromatic Hydrocarbons BRL ug/L 200

Unadiusted n-C1I to n-C22 Aromatic Hydrocarbons t BRL ug/L 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 91 % 40 - 140 %

2-Bromonaphthalene 85 % 40 - 140 %

Extraction: Chloro-octadecane 84 % 40- 140 %
ortho-Terphenyl 82 % 40 - 140 %

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards euting in
that range.

0 n-C1 1 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container
Preservation:
Matrix:



SROUNDWATER
ANALYTICAL

EPA Method 8270C (Modified)
MA DEP EPH Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

RAM-ORC-11
Buzzards Bay/101.20.3
RAM Environmental
1L Amber Glass
H2S0 4 / Cool
Aqueous

Laboratory ID:
QC Batch iD:

- Sampled:
Preserved:
Received:
Extracted:
Analyzed:
Dilution Factor:

CAS Number Analyte Concentration Units Reporting Limit
91-20-3 Naphthalene 83 ee ug/L 10
91-57-6 2-Methylnaphthalene 73 ee ug/L 10
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene 0.9 ug/L 0.5
86-73-7 Fluorene 1.6 ug/L 0.5
85-01-8 Phenanthrene 0.9 ug/L .
120-12-7 Anthracene BRL ug/L 0.5
206-44-0 Fluoranthene BRL ug/L 0.5
129-00-0 Pyrene BRL ug/L 0.5

56-55-3 Benzo[a]anthracene BRL ug/L 0.1
218-01-9 Chrysene BRL ug/L 0.1
205-99-2 Benzo[bjfluoranthene BRL ug/L 0.1
207-08-9 Benzo[k]fluoranthene BRL ugL 0.1
50-32-8 Benzo[alpyrene BRL ug/L 0.1

193-39-5 Indeno[1,2,3-c,djpyrene BRL ug/L 0.1
53-70-3 Dibenzo[a,hjanthracene BRL ug/L 0.1
191-24-2 Benzo[g,h,i]perylene BRL ug/L 0.1

QC Surrogate Compound Recovery QC Limits

ortho- Terphenyl 68 % 40-140%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1i (1996). Analyte list
as specified by the target analytes of the MA DEP Method for the Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to include acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

ee Analyte response exceeded calibration range. Analyte result was quantified on the basis of a
separate analytical run with the mass spectrometer operating in the full scan mode.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container
Preservation:
Matrix:

37104-08
EP-0756-F
11-01-00
11-01-00
11-01-00
11-02-00
11-07-00
1



GROUNDWATER
ANALYTICAL

EPA Method 8270C (Modified)
MA DEP EPH Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

RAM-ORC-2
Buzzards Bay/10.20.3
RAM Environmental
1L Amber Glass
H2S04 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Preserved:
Received:
Extracted:
Analyzed:
Dilution Factor:

CAS Number Analyte Concentration Units Reporting Limit

91-20-3 Naphthalene 64 ee ug/L 10
91-57-6 2-Methylnaphthalene 62 ee ug/L 10
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene 0.7 ug/L 0.5

86-73-7 Fluorene 1.3 ug/L 0.5
85-01-8 Phenanthrene 1.0 ug/L 0.5

120-12-7 Anthracene BRL ug/L 0.5
20644-0 Fluoranthene BRL ug/L 0.5
129-00-0 Pyrene BRL ug/L 0.5
56-55-3 Benzo(a]anthracene BRL ug/L 0.1
218-01-9 Chrysene BRL ug/L 0.1

205-99-2 Benzo[b]fluoranthene BRL ug/L 0.1
207-08-9 Benzofkjfluoranthene BRL ug/L 0.1

50-32-8 Benzo[a]pyrene BRL ug/L 0.1

193-39-5 Indeno[1,2,3-c,djpyrene BRL ug/L 0.1

53-70-3' Dibenzo[ah]anthracene BRL ug/L 0.1

191-24-2 Benzo[gh,i]perylene BRL ug/L 0.1

QC Surrogate Compound Recovery QC Limits

ortho- Terphenyl 58 % 40-140%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1i1 (1996). Analyte list
as specified by the target analytes of the MA DEP Method for the Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to include acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

ee Analyte response exceeded calibration range. Analyte result was quantified on the basis of a
separate analytical run with the mass spectrometer operating in the full scan mode.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-09
EP-0756-F
11-01-00
11-01-00
11-01-00
11-02-00
11-07-00
1



GROUNDWATER
ANALYTICAL

EPA Method 8270C (Modified)
MA DEP EPH Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

RAM-ORC-4
Buzzards Bay/101.20.3
RAM Environmental
1L Amber Glass
H2SO4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Preserved:
Received:
Extracted:
Analyzed:
Dilution Factor:

CAS Number . Analyte Concentration I Units Reporting Limit
91-20-3 Naphthalene 59 ee ug/L 10
91-57-6 2-Methyinaphthalene 35 ee ug/L 10
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene BRL ug/L 0.5
86-73-7 Fl uorene 0.6 ug/L 0.5
85-01-8 Phnreotrne BRL ug/L 0.5
120-12-7 Anthracene BRIL ug/L 0.5
206-44-0 Fluoranthene BRL ug/L 0.5
129-00-0 Pyrene BRL ug/L 1 0.5
56-55-3 Benzo~a]anthracene ,BRIL ug/L 0.1

218-01-9 Chrysene BRL ug/L 0.7
205-99-2 Benzo~b]fluoranthene BRIL ug/L 0.1
207-08-9 Benzofklfluoranthene BRL ug/L 0.1
50-32-8 Benzo[alpyrene BRIL ug/L 0.1

193-39-5 I ndeno[1,2,3-c,d~pyrene BRL u g/L 0.1
53-70-3 D ibenzo[a,bhanth racene BRL ug/L 0.1
191-24-2 Benzo[gh,i]perylene BRIL ug/L 0.1

QC Surrogate Compound Recovery QC Limits

ortho-Terphenyl 57 % 40 -140 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update ill (1996). Analyte list
as specified by the target analytes of the MA DEP Method for the Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to indude acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size,

ee Analyte response exceeded calibration range. Analyte result was quantified on the basis of a
separate analytical run with the mass spectrometer operating in the full scan mode.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Fidd ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-10
EP-0756-F
11-01-00

11-01-00
11-01-00
11-02-00
11-07-00
1



GROUNDWATER
ANALYT9CAL

EPA Method 8270C (Modified)
MA DEP EPH Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

RAM-SW
Buzzards Bay/101.20.3
RAM Environmental
T L Amber Glass
H2SO4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Preserved:
Received:
Extracted:
Analyzed:
Dilution Factor:

CAS Number Analyte Concentration Units Reporting Limit
91-20-3 Naphthalene BRL ug/L 0.5
91-57-6 2-Methy[naphthalene BRL .ug 0.5
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene BRL ug/ 0.5
86-73-7 Fluorene BRL ugL 0.5
85-01-8 Phenanthrene BRL ug/L 0.5
120-12-7 Anthracene BRIL ug/L 0.5
206-44-0 Fluoranthene BRL ug/L 0.5
129-00-0 Pyrene BRL ug/L 0.5

56-55-3 Benzo[a]anthracene BRL ug/L 0.1
218-01-9 Chrysene 0.2 ug/L 0.1

205-99-2 Benzo[b]fluoranthene BRL ug/L 0.1
207-08-9 Benzo[k]fluoranthene BRL ug/L 0.1

50-32-8 Benzo(a]pyrene BRL ug/L 0.1
193-39-5 indeno[1,2,3-c,djpyrene BRL ug/L 0.1
53-70-3 Dibenzo[a,h]anthracene BRL ug/L 0.1
191-24-2 Benzo[g,h,ijperylene BRL ug/L 0.1

QC Surrogate Compound Recovery QC Limits
ortho- Terphenyl 101 % 40-140%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, 5W-846, Third Edition, Update III (1996). Analyte list
as specified by the target analytes of the MA DEP Method for the Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to include acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Fibld ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-07
EP-0756-F
11-01-00
11-01-00
11-01-00
11-02-00
11-07-00
1

" M'



GROUNDWAT ER
ANA LY TICAL

EPA Method 8270C (Modified)
MA DEP EPH Polynuclear Aromatic Hydrocarbons by GC!MS-SIM

RAM-QAQC-501
Buzzards Bay/101.20.3
RAM Environmental
IL Amber Glass
H2S0 4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Preserved:
Received:
Extracted:
Analyzed:
Dilution Factor:

CAS Number Analyte Concentration Units Reporting Limit
91-20-3 Naphthalene 70 ee ug/L 10
91-57-6 2-Methylnaphthalene 69 ee ug/L 10
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene 0.8 ug/L 0.5
86-73-7 Fluorene 1.5 ug/L 0.5
85-01-8 Phenanthrene 1.1 ug/L 0.5
120-12-7 Anthracene BRL ug/L 0.5
206-44-0 Fluoranthene BRL ug/L 0.5
129-00-0 Pyrene 8RL ug/L 0.5
56-55-3 Benzo[a]anthracene BRL ug/L 0.1
218-01-9 Chrysene 8RL ug/L 0.1
205-99-2 Benzo[b]fluoranthene BRL ug/L 0.1
2074)8-9 BenzolkJfluoranthene BRL ug/L 0. 1
50-32-8 Benzo[alpyrene BRL ug/L 0.1
193-39-5 Indeno[1,2,3-c,dJpyrene BRL ug/L 0.1
53-70-3 Dibenzo[a,hlanthracene BRL ug/L 0.1
191-24-2 Benzo[g,hJi]perylene BRL ug/L 0.1

QC Surrogate Compound Recovery QC Limits
ortho- Terphenyl 62 % 40-140%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996)- Analyte list
as specified by the target analytes of the MA DEP Method for the Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to include acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

ee Analyte response exceeded calibration range. Analyte result was quantified on the basis of a
separate analytical run with the mass spectrometer operating in the full scan mode.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container
Preservation:
Matrix:

37104-11
EP-0756-F
11-01-00
11-01-00
11-01-00
11-02-00
11-07-00
1



GROUNDWATER
ANALYTtCAL

EPA Method 8270C (Modified)
MA DEP EPH Polynuclear Aromatic Hydrocarbons by GCIMS-SIM

RAM-QAQC-200
Buzzards Bay/101.20.3
RAM Environmental
1L Amber Glass
H2S04 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Preserved:
Received:
Extracted:
Analyzed:
Dilution Factor

CAS Number Analyte Concentration Units i Reporting Limit
91-20-3 Naphthalene BRL ug/L 0.5
91-57-6 2-Methylnaphthalene BRL ug/L 0.5
208-96-8 Acenaphthylene BRIL ug/L 0.5
83-32-9 Acenaphthene BRL ug/L 0.5
86-73-7 Fluorene BRIL ug/L 0.5
85-01-8 Phenanthrene BRL ugL 0.5
120-12-7 Anthracene BRIL ug/L 0.5
206-44-0 Fluoranthene BRIL ug/L 0.5
129-00-0 Pyrene BRIL ug/L 0.5
56-55-3 Benzo[a]anthracene BRIL ug/L 0.1
218-01-9 Chrysene BRIL ug/L 0.1
205-99-2 Benzo[bjfluoranthene BRL ug/L 0, T
207-08-9 Benzo[k]fluoranthene BRL ug/L 0.1
50-32-8 Benzo[a]pyrene BRIL ug/L 0

193-39-5 lndeno[1,2,3-c,djpyrene BRL ug/L 0.1
53-70-3 Dibenzo[a,hjanthracene BRL ug/L 0.1
191-24-2 Benzo[gh,i]perylene BRL ug/L 0.1

QC Surrogate Compound Recovery QC Limits
ortho- Terphenyl 95 % 40-140%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996). Analyte list
as specified by the target analytes of the MA DEP Method for the Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to include acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRIL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-12
EP-0756-F
11-01-00
11-01-00
11-01-00
11-02-00
11-07-00
1



GROUNDWAT ER
ANALYTICA L

EPA Method 8270C (Modified)
MA DEP EPH Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

RAM-QAQC-300
Buzzards Bay/101.20.3
RAM Environmental
1L Amber Glass
H2S0 4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Preserved:
Received:
Extracted:
Analyzed:
Dilution Factor:

CAS Number Analyte Concentration Units Reporting Limit
91-20-3 Naphthalene BRL ug/L 0.5
91-57-6 2-Methylnaphthalene BRL ug/L 0.5
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene BRL ug/L 0.5
86-73-7 Fluorene BRL ug/L 0.5
85-01-8 Phenanthrene BRL ug/L 0.5
120-12-7 Anthracene BRL ug/L 0.5
206-44-0 Fluoranthene BRL ug/L 0.5
129-00-0 Pyrene BRL ug/L 0.5
56-55-3 Benzo[a]anthracene BRL ugL 0.1
218-01-9 Chrysene BRL ug/L 0.1
205-99-2 Benzo[bjfiuoranthene BRL ug/L 0.1
207-08-9 Benzo[k~fluoranthene BRL ug/L 01

50-32-8 Benzo[a]pyrene BRL ug/L 0.1
193-39-5 lndeno[1,2,3-c,dlpyrene BRL ug/L 0.1

53-70-3 Dibenzo~a,hlanthracene BRL ug/L 0.l
191 -24-2 Benzo[gh,ilperylene BRL ug/L 0.1

QC Surrogate Compound Recovery QC Limits
ortho- Terphenyl 89 % 40-140%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996). Analyte list
as specified by the target analytes of the MA DEP Method for the Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to include acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample diiution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-13
EP-0756-F
11-01-00
11-01-00
11-01-00
11-02-00
11-07-00
1

l-M



GRAUNDWAT ER
ANALYTICAL

Inorganic Chemistry

Field ID:
Project:
Client:

RAM-ORC-1
Buzzards Bay/101.20.3
RAM Environmental

Matrix:
Sampled:
Received:

Aqueous
11-01-00
11-01-00

Lab ID: 37104-34 Container: IL Plastic Preservation: Cool

Analyte Result Units Liit Analyzed QC Batch Method

Biochemical Oxygen Demand 10 mg/L 8 11-02-00 BOD-0814-W EPA 405.1

Lab ID: 37104-28 Container: 250 ml Plastic Preservation: Cool

Analyte Result Units Lii Analyzed QC Batch Method

Nitrate (as Nitrogen) 0.07 mg/L 0.02 11-01-00 NI-0952-W EPA 353.2

Sulfate 7 mg/L 5 11-03-00 SU-0439-W EPA 375.2

Method References:

Report Notations:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

BRL Indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GRLNDWATER
ANALYTiCAL

Inorganic Chemistry

Field ID:
Project:
Client:

RAM-ORC-2
Buzzards Bay/101.20.3
RAM Environmental

Matrix:
Sampled:
Received:

Aqueous
11-01-00
11-01-00

Lab ID: 37104-35 Container: 1L Plastic Preservation: Cool

Analyte Result Units Reportng Analyzed - QC Batch Method

Biochemical Oxygen Demand BRL mglL 20 11-02-00 BOD-0814-W EPA 405.1

Lab ID: 37104-29 Container: 250 mL Plastic Preservation: Cool

Analyte Result 1 Units Reping Analyzed' QC Batch Method

Nitrate (as Nitrogen) 0.10 mg/L 0.02 11-01-00 NI-0952-W EPA 353.2

Sulfate 8 mg/L 5 11-03-00 SU-0439-W EPA 375.2

Method References:

Report Notations:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

BRIL Indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



SROUNDWATER
ANALYTICAL

Inorganic Chemistry

Field ID:
Project:
Client:

RAM-ORC-4
Buzzards Bay/101.20.3
RAM Environmental

Lab ID: 37104-36

Analyte

Biochemical Oxygen Demand

Lab ID: 3710

Analy

Nitrate (as Nitroge

Sulfate

Method References:

4-30 Container: 250 mL Plastic Preservation: Cool

te Result I Units Reorng Analyzed QC Batch Method

n) 0.24 mg/L 0.02 11-01-00 NI-0952-W EPA 353.2

9 mg/L 5 11-03-00 SU-0439-W EPA 375.2

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

Report Notations: BRL Indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Matrix:
Sampled:
Received:

Aqueous
11-01-00
11-01-00



GROUNDWATER
ANALYTCAL

inorganic Chemistry

Field ID:
Project:
Client:

RAM-QAQC-501
Buzzards Bay/101.20.3
RAM Environmental

Matrix:
Sampled:
Received:

Aqueous
11-01-00
11-01-00

Lab ID: 37104-37 Container: IL Plastic Preservation: Cool

Analyte Result Units Reportng Analyzed QC Batch Method
Limit

Biochemical Oxygen Demand BRL mg/L 20 11-02-00 BOD-0814-W EPA 405.1

Lab iD: 37104-31 Container: 250 mL Plastic Preservation: Cool

Analyte Result Units, Analyzed QC Hatch MethodLimit

Nitrate (as Nitrogen) 0.04 mg/L 0.02 11-01-00 NI-0952-W EPA 353.2

Sulfate 7 mg/L 5 1 1-03-00 SU-0439-W EPA 375.2

Method References: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

Report Notations: BRL Indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

inorganic Chemistry

Field ID:
Project:
Client:

RAM-QAQC-200
Buzzards Bay/101.20.3
RAM Environmental

Matrix:
Sampled:
Received:

Aqueous
11-01-00
11-01-00

Lab ID: 37104-38 Container: 1L Plastic Preservation: Cool

Analyte Result Units Analyzed QC Batch MethodLimitQCBth Mho

Biochemical Oxygen Demand BRL mg/L 2 11-02-00 BOD-0814-W EPA 405.1

Lab ID: 37104-32 Container: 250 mL Plastic Preservation: Cool

Analyte Result Units Analyzed QC Batch method

Nitrate (as Nitrogen) BRL mg/L 0.02 11-01-00 NI-0952-W EPA 353.2

Sulfate BIRL mg/L 5 11-03-00 SU-0439-W EPA 375.2

Method References:

Report Notations:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

BRL .indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



FROUNDWAT ER
ANALYTCAL

Inorganic Chemistry

Field ID:
Project:
Client:

RAM-QAQC-300
Buzzards Bay/101.20.3
RAM Environmental

Matrix:
Sampled:
Received:

Aqueous
11-01-00
11-01-00

Lab ID: 37104-39 Container IL Plastic Preservation: Cool

Analyte I Result Units .Reotng Analyzed QC Batch MethodLimitBtheMto

Biochemical Oxygen Demand BRL mg/L 2 11-02-00 BOD-0814-W EPA 405.1

Lab ID: 37104-33 Container: 250 mL Plastic Preservation: Cool

Analyte Result Units R ing Analyzed QC Batch Method

Nitrate (as Nitrogen) BRL mg/L 0.02 11-01-00 NI-0952-W EPA 353.2

Sulfate BRL mg/L 5 11-03-00 SU-0439-W EPA 375.2

Method References: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/I 00, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

Report Notations: BRL Indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWAT ER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

Field ID: RAM-ORC-1 Laboratory ID: 37104-01
Project: Buzzards Bay/101.20.3 Sampled: 11-01-00
Client: RAM Environmental Received: 11-01-00
Container: 250 mL Plastic Preserved: 11-01-00
Preservation: HNO3 / Cool Filtered: 11-01-00
Matrix: Aqueous

CAS Number Analyte Concentration Units Repotng Analyzed QC Batch Method

7439-89-6 Iron, Dissolved 5.4 mg/L 0.05 11-06-00 MM-1191-W 6010B

7439-96-5 Manganese, Dissolved 0.85 mg/L 0.05 11-06-00 MM-i191-W 6010B

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update II (1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



SROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

Field ID: RAM-ORC-2 Laboratory ID: 37104-02
Project: Buzzards Bay/101.20.3 Sampled: 11-01-00
Client: RAM Environmental Received: 11-01-00
Container: 250 mL Plastic Preserved: 11-01-00
Preservation: HNO3 / Cool Filtered: 11-01-00
Matrix: Aqueous

CAS Numbert Analyte Concentration Units ' Analyzed QC Batch Method

7439-89-6 Iron, Dissolved 11 mg/L 0.05 11-06-00 MM-1 191 -W 60108B

7439-96-5 Manganese, Dissolved T.2 mg/L 0.05 114)6-00 MM-1 191-W 6010B

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1ll (1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER
ANALYTCAL

Trace Metals by ICP-AES and CVAA

Field ID: RAM-ORC-4 Laboratory ID: 37104-03
Project: Buzzards Bay/101.20.3 Sampled: 11-01-00
Client: RAM Environmental Received: 11-01-00
Container: 250 mL Plastic Preserved: 11-01-00
Preservation: HNO3 / Cool Filtered: 11-01-00
Matrix: Aqueous

CAS Number Analyte Concentration Units orting Analyzed QC Batch Method

7439-89-6 Iron, Dissolved 19 mg/L 0.05 11-06-00 MM-1191-W 6010B

7439-96-5 Manganese, Dissolved 1.5 mg/L 0.05 11-06-00 MM-1 191-W 6010B

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTCAL

Trace Metals by ICP-AES and CVAA

Field ID: RAM-QAQC-501 Laboratory ID: 37104-04
Project: Buzzards Bay/101.20.3 Sampled: 11-01-00
Client: RAM Environmental Received: 11-01-00
Container: 250 mL Plastic Preserved: 11-01-00
Preservation: HNO3 I Cool Filtered: 11-01-00
Matrix: Aqueous

CAS Number Analyte Concentration Units' Analyzed QC Batch MethodI i Limit

7439-89-6 Iron, Dissolved 8.4 mg/L 0.05 11-06-00 MM-1191-W 6010B

7439-96-5 Manganese, Dissolved 1.2 mg/L 0.05 11-06-00 MM-1191-W 60108

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update IlI (1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

Field ID: RAM-QAQC-200 Laboratory ID: 37104-05
Project: Buzzards Bay/101.20.3 Sampled: 11-01-00
Client: RAM Environmental Received: 11-01-00
Container: 250 mL Plastic Preserved: 11-01-00
Preservation: HNO3 / Cool Filtered: 11-01-00
Matrix: Aqueous

CAS Number Analyte Concentration Units' Reportig Analyzed QC Batch Method

7439-89-6 Iron, Dissolved BRL mg/L 0.05 11-06-00 MM-1191-W 601CB

7439-96-5 Manganese, Dissolved BRL mg/L 0.05 11-06-00 MM-1191-W 601CB

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWAT ER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

RAM-QAQC-300
Buzzards Bay/101.20.3
RAM Environmental
250 mL Plastic
HNO3 / Cool
Aqueous

Laboratory ID:
Sampled:
Received:
Preserved:
Filtered:

Reorting --

CAS Number Analyte IConcentration IUnits AiitInalyzed ,QC Batch !Method

7439-89-6 Iron, Dissolved BRL mng/L 0.05 11-06-00 MM-1191-W 6010OB

7439-96-5 Manganese, Dissolved BRL mg/L 0.05 11-06-00 MM-1191-W 6010B3

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 111 (1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

37104-06
11-01-00
11-01-00
11-01-00
11-01-00



GROUNDWATER
ANALYTICAL

Project Narrative

Project: Buzzards Bay/101.20.3
Client: RAM Environmental

Lab ID: 37104
Received: 11-01-00

A. Physical Condition of Sample(s)

This project was received by the laboratory in satisfactory condition, and the sample(s) were received
undamaged in appropriate containers with the correct preservation, except for the following non-
conformance(s):

1. Samples 37104-01 through -06 for Dissolved Metals Analysis were not received filtered. Thesamples
were filtered by the laboratory upon receipt.

2. Samples 37104-01 through -06 for Dissolved Metals Analysis were received without preservation.
The samples were preserved with HNO3 by the laboratory upon receipt.

B. Project Documentation

This project was accompanied by satisfactory Chain of Custody documentation. The sample container
label(s) agreed with the Chain of Custody.

C. Analysis of Sample(s)

No analytical anomalies or non-conformances were noted by the laboratory during the processing of these
sample(s). All data contained within this report are released without qualification.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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SROUNDWATER
ANALYTICAL

Quality Assurance/Quality Control

A. Program Overview

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Evaluating Solid Waste, US EPA, SW-846, Update il1 (1996).

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each
analytical method. SOps are derived from US EPA methodologies and other established references.
Standards are prepared from commercially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample,
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch.
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked
with internal standards and surrogate compounds. All instrument sequences begin with an initial calibration
verification standard and a blank; and excepting GC/MS sequences, all sequences close with a continuing
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve.

B. Definitions

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours.

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or
expected value. Percent Recoveries for the Laboratory Control Samples are calculated to assess accuracy.

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate
steps of an analytical method. Sample data reported is not corrected for blank contamination.

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of
interest in chemical behavior, but which are not normally found in environmental samples. Percent
Recoveries are calculated for each Surrogate Compound.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANA LYTICAL

Quality Control Report
Laboratory Control Sample

Category: Inorganic Chemistry
Matrix: Aqueous

Analyte Method QC Batch Units Spiked Measured Recoveryi QC Limits

Biochemical Oxygen Demand EPA 405.1 BOD-0814-W mg/L 198 197 99% 80-120%

Nitrate (as Nitrogen) EPA 353.2 Nl-0952-W mg/L 0.50 0.51 103 % 80-120 %

Sulfate EPA 375.2 SU-0439-W mg/L 50 59 119 % 80- 120 %
Method References: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and

Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

Category: Inorganic Chemistry
Matrix: Aqueous

Analyte Result Units Lepoiong' QC Batch Method

Biochemical Oxygen Demand BRL mg/L 2 BOD-08 T4-W EPA 405.1

Nitrate (as Nitrogen) BRL mg/L 0.02 NI-0952-W EPA 353.2

Sulfate BRL mg/L 5 SU-0439-W EPA 3 75.2

Method References: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

Report Notations: BRL Indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



SRDUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category:
QC Batch ID:

Matrix:
Units:

MA DEP VPH Method
VG3-1296-W
Aqueous
ug/L

CAS Number Analyte Spiked Measured Recovery I QC Limits
1634-04-4 Methyl tert-butyl Ether 50 36 72% 70 - 130 %
71-43-2 Benzene 50 45 90% 70-130%
108-88-3 Toluene 50 47 95% 70- 130 %
100-41-4 Ethylbenzene 50 43 86% 70-130 %
108-38-3 and meta- Xylene and para- 100 96 96% 70- 130 %
106-42-3 Xylene
95-47-6 ortho- Xylene 50 47 94% 70- 130 %
91-20-3 Naphthalene 50 45 91% 70 - 130%

QC Surrogate Compounds Recovery QC Uimits

2,5-Dibromotoluene (PID) 78 % 70 -130 %
2,5-Dibromotoluene (FID) 74 % 70 -130 %

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROANDWATER
ANALYTICAL

Quality Control Report
Method Blank

Category:
QC Batch ID:

Matrix:

MA DEP VPH Method
VG3-1296-W
Aqueous

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons BRL ug/L 20
n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20
n-C9 to n-C1 0 Aromatic Hydrocarbons BRL ug/L

Unadusted n-C5 to n-C8 Aliphatic Hydrocarbons BRL ug/L 20
Unadiusted n-C9 to n-C1 2 Aliphatic Hydrocarbons BRL ug/L 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether BRL ug/L 5
71-43-2 Benzene BRL ug/L ?
108-88-3 Toluene BRL ug/L 5
100-41-4 Ethylbenzene BRL ug/L 5
108-38-3 and meta- Xylene and para- BRL ug/L 5
106-42-3 Xylene*
9547-6 ortho- Xylene *BRL ug/L g5

91-20-3 Naphthaiene BRL ug/L 5

QC Surrogate Compounds Recovery QC [imits
2,5-Dibromotoluene (PID) 97 % 70- 130 %
2,5-Dibromotoluene (FID) 91 % 70- 130 %

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

t
Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUND WATER
ANALYTICA L

Quality Control Report
Laboratory Control Sample

Category: EPA Method 8270C (Modified) - EPH PAHs by GC/MS-SIM
QC Batch ID: EP-0756-FL

Matrix: Aqueous
Units: ug/L

CAS Number Analyte I Spiked Measured Recovery QC Limits
91-20-3 Naphthalene 5,0 3.2 65% 40-140%
83-32-9 Acenaphthene 5.0 3.1 61% 40-140%

120-12-7 Anthracene 5.0 4.2 84% 40-140%

129-00-0 Pyrene 5.0 3.9 78% 40-140%

218-01-9 Chrysene 5.0 4.2 84% 40-140%

QC Surrogate Compound Recovery QC Limits
ortho-Terphenyl 109 % 40-140%

Method Reference;

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update il (1996). Analyte list
as specified by the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.
Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5 of the method.
Method protocol modified to include acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.
All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



SRUNDWATER
ANALYTICAL

Quality Control Report
Method Blank

Category: EPA Method 8270C (Modified) - EPH PAHs by GC/MS-SIM
QC Batch ID: EP-0756-FB

Matrix: Aqueous

CAS Number Analyte Concentration I Units Reporting Limit
91-20-3 Naphthalene BRL ug/L 0.5
91-57-6 2-Methylnaphthalene BRL ug/L 0.5
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene BRL ug/L 0.5
86-73-7 Fluorene BRL ug/L 0.5
85--01-8 Phenanthrene BRL ug/L 0.5
120-12-7 Anthracene BRL ug/L 0.5
206-44-0 Fluoranthene BRL ug/L 0.5
129-3-5 P yrene B RL ug/L 0.5
56-55-3 Benzo[a]anthracene BRL ug/L b. -1
218-01-9 Chrysene BRIL ug/L 0.1
2 05-99-2 Benzo~b]fiuoranthene BRL ug/L 0.1
207-08-9 Benzo[k]fluoranthene BRIL ug/L 0.1
50-32-8 Benzo[alpyrene BRL -ug/L 0.1.
193-39-5 1Indeno[1,2,3-c,dlpyrene BRL ug/L 0,1
53-70-3 Dibenzo~a,h]anth racene BRL ug/L 0.1
191-24-2 Benzo[g,h,iperylene BRL ug/L 0.1

QC Surrogate Compound Recovery QC Limits
ortho- Terphenyl 112 % 40-140 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update 1i (1996). Analyte list
as specified by the target analytes of the MA DEP Method for the Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to include acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWATER
ANALYTICA L

Quality Control Report
Laboratory Control Sample

Category: Metals
Matrix: Aqueous

CAS Number Analyte Method I QC Batch Units Spiked Measured Recovery QC Limits

7439-89-6 Iron 6010B MM-1 191-W mg/L 1.00 0.96 96 % 80-120 %

7439-96-5 Manganese 60105 MM-1191-W mg/L 1.00 0.92 92% 80-120%

Method References: Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Update Il1 (1996).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



SROUNDWATER
ANA LY TICA L

Quality Control Report
Method Blank

Category: Metals
Matrix: Aqueous

CAS Number Analyte Result Units QC Batch 'Method

CAS NumberAnalyte Reult Units Limit, Q ach Mto

7439-89-6 Iron BRL mg/L 0.05 MM-1191-W 60103

7439-96-5 Manganese BRIL mg/L 0.05 MM-1191-W 6010B

Method References: Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Update Ill 11996).

Report Notations: BRL Indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category:
QC Batch ID:

Matrix:
Units:

MA DEP VPH Method
VG3-1295-W
Aqueous
ug/L

CAS Number Analyte Spiked Measured Recovery QC Limits
1634-04-4 Methyl tert-butyl Ether 50 36 72% 70 - 130 %
71-43-2 Benzene 50 46 91% 70-130%
108-88-3 Toluene 50 48 96% 70- 130 %
100-41-4 Ethylbenzene 50 43 87% 70-130%
108-38-3 and meta- Xylene and para - 100 97 97% 70 -130 %
106-42-3 Xylene

9547-6 ortho- Xylene 50 47 95% 70- 130%
91-20-3 Naphthalene 50 45 90% 70- 130 %

QC Surrogate Co-mpounds Recovery QC Limits

2,5-Dibromotoluene (PID) 80 % 70 -130 %
2,5-Dibromotoluene (FID) 76%70 -130 %

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
oralternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GRGUNDWAT ER
ANALYTICAL

Quality Control Report
Method Blank

Category: MA DEP VPH Method
QC Batch ID: VG3-1295-W

Matrix: Aqueous

VPH Ranges Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons " BRL ug/L 20
n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20
n-C9 to n-C10 Aromatic Hydrocarbons BRIL ug/L ?g
Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons 8RL ug/L 20
Unadiusted n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether BRL ug/L 5
71-43-2 Benzene BRL ug/L 1
108-88-3 Toluene r BRL ug/L 5
100-41-4 Ethylbenzene BRL ug/L 5
108-38-3 and meta- Xylene and para- BRL ug/L 5
106-42-3 Xylene *

95-47-6 ortho- Xylene ,BRL ug/L 5
91-20-3 Naphthalene BRL ugL | 5

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 100 % 70- 130 %
2,5-Dibromotoluene (FID) 94 % 70 - 1 30 %

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

3RL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

@ n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

U Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

t Analyte elutes in the n-C9 to n-C1 2 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

Quality Control Report
Laboratory Control Sample

Category:
QC Batch ID:

Matrix:
Units:

MA DEP EPH Method
EP-0756-F
Water
ug/L

r CAS Number Analyte f Spiked Measured I Recovery QC Limits
111-84-2 n-Nonane (C9) 50 22 44% 40 - 140 %
629-59-4 n-Tetradecane (014) 50 41 81 % 40- 140 %
629-92-5 n-Nonadecane (C19) 50 41 83 % 40- 140 %
112-95-8 n-Eicosane (C20) 50 44 88 % 40- 140 %
630-02-4 n-Octacosane (C28) 50 40 80 % 40- 140 %

40 - 140 %
40- 140 %

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).

All caiculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWAT ER
ANALYTICAL

Quality Control Report
Method Blank

Category: MA DEP EPH Method
QC Batch ID: EP-0756-F

Matrix: Water

EPH Ranges Concentration Units Reporting tirnit
n-C9 to n-C 18 Ali phatic H yd roca rbons BRL ug/L 500
n-C1 9 to n-C36 Aliphatic Hydrocarbons BRL ug/L 500
n-Cli ITo -n-C22 Aromatic Hydrocarbons " BRL ug/L 200

Unadjusted n-C11 to n-C22 Aromatic Hydrocarbons BRL ug/ 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 91 % 40 - 140 %

2-Bromonaphthalene 87 % 40 - 140 %
Extraction: Chloro-octadecane 72 % 40 - 140 %

ortho-Terphenyl 85 % 40-140%

Method Reference: Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



0RDUNDWATER
ANALYTICAL

Certifications and Approvals

CONNECTICUT, Department of Health Services, PH-0586
Potable Water, Wastewater/Trade Waste, Sewage/Effluent, and Soil
pH, Conductivity, Acidity, Alkalinity, Hardness, Chloride, Fluoride, Ammonia, Kjeldahl Nitrogen, Nitrate, Nitrite, Orthophosphate, Total Dissolved
Solids, Cyanide, Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Total Chromium, Hexavarent Chromium, Cobalt, Copper, Iron, Lead,
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Thallium, Tin, Titanium, Vanadium, Zinc, Purgeable
Halocarbons, Purgeable Aromatics, Pesticides, PCBs, PCBs in Oil, Ethylene Dibromide, Phenols, Oil and Grease.

MAINE, Department of Human Services, MA103

Drinking Water
Reciprocal certification in accordance with Massachusetts certification for drinking water analytes.

Waste Water
Reciprocal certification in accordance with Massachusetts certification for waste water analytes.

MASSACHUSETTS, Department of Environ mental ProtectionM-MA4103

Potable Water
Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Selenium, Thallium, Nitrate-N, Nitrite-N, Fluoride,
Sodium, Sulfate, Cyanide, Turbidity, Residual Free Chlorine, Calcium, Total Alkalinity, Total Dissolved Solids, pH, Tribalomethanes, Volatile Organic
Compounds, 1,2-Dibromoethane, 1,2-Dibromo-3-chloropropane, Total Coliform, Fecal Coliform, Heterotrophic Plate Count, E-Coli

Non-Potable Water
Aluminum, Antimony, Arsenic, Beryllium, Cadmium, Chromium, Cobalt, Copper, Iron, Lead, Manganese, Mercury, Molybdenum, Nickel, Selenium,
Silver, Strontium, Thallium, Titanium, Vanadium, Zinc, pH, Specific Conductance, Total Dissolved Solids, Total Hardness, Calcium, Magnesium,
Sodium, Potassium, Total Alkalinity, Chloride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Kjeldahl-N, Orthophosphate, Total Phosphorus, Chemical
Oxygen Demand, Biochemical Oxygen Demand, Total Cyanide, Non-Filterable Residue, Total Residual Chlorine, Oil and Grease, Total Phenolics,
Volatile Halocarbons, Volatile Aromatics, Chlordane, Aldrin, Dieldrin, DDD, DDE, DDT, Heptachlor, Heptachlor Epoxide, Polychlorinated
Biphenyls (water), Polychiorinated Biphenyls (oil).

MICHIGAN, Department of Environmental Quality

Drinking Water
Trihalomethanes, Regulated and Unregulated Volatile Organic Compounds by EPA Method 524,2; 1,2-Dibromoethane, 1,2-Dibromo-3-
chloropropane by EPA Method 504.1

NEW HAMPSHIRE, Department of Environnental Services, 202798

Drinking Water
Metals by Graphite Furnace, Metals by ICP, Mercury, Nitrite-N, Orthophosphate, Residual Free Chlorine, Turbidity, Total Filterable Residue, Calcium
Hardness, pH, Alkalinity, Sodium, Sulfate, Total Cyanide, Insecticides, Herbicides, Base/Neutrals, Trihalomerhanes, Volatile Organics, Vinyl
Chloride, DBCP, EDB, Nitrate-N.

Wastewater
Metals by Graphite Furnace, Metals by ICP, Mercury, pH, Specific Conductivity, TDS, Total Hardness, Calcium, Magnesium, Sodium, Potassium,
Total Alkalinity, Chloride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Orthophosphate, TKN, Total Phosphorus, COD, BOD, Non-Filterable Residue,
Oil & Grease, Total Phenolics, Total Residual Chlorine, PCBs in Water, PCBs in Oil, Pesticides, Volatile Organics, Total Cyanide.

RHODE ISLAND, Department of Health, 54

Surface Water, Air, Wastewater, Potable Water, Sewage
Chemistry: Organic and Inorganic

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



Groundwater Analytcal, Inc.ROUNDWAT ER "eO. Box 1200
228 Main Street
Buzzards Bay, MA 02532

Teiephone (508) 759-4441
FAX (508) 759-4475

January 31, 2001

Mr. Timothy Condon
RAM Environmental
One Roberts Road
Plymouth, MA 02360

Project: Buzzard's Bay/101.20.3
Lab ID: 38683
Sampled: 01-24-01

Dear Tim:

Enclosed are the Volatile Petroleum Hydrocarbons, Extractable Petroleum Hydrocarbons, Nitrate,
Sulfate, BOD and Metals Analyses performed for the above referenced project. This project was
processed for Priority One Week turnaround.

This letter authorizes the release of the analytical results, and should be considered a part of this
report. This report contains a project narrative indicating project changes and non-conformances, a
brief description of the Quality Assurance/Quality Control procedures employed by our laboratory,
and a statement of our state certifications.

I attest under the pains and penalties of perjury that, based upon my inquiry of those individuals
immediately responsible for obtaining the information, the material contained in this report is, to
the best of my knowledge and belief, accurate and complete.

Should you have any questions concerning this report, please do not hesitate to contact me.

Sincerely,

Jonathan R. Sanford
President

JRS/ss
Enclosures



GROUNDWATER
ANALYTICA L

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

Field ID:
Project:
Client:
Container:
Preservation:

RAM-MW-1
Buzzard's Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HCI / Cool

Matrix: Aqueous

VPH Ranges
n-C5 to n-G8 Aliphatic Hydrocarbons

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

Concentration
240

38683-01
VG3-1342-W
01-24-01
01-24-01
01-27-01
1

Units Reporting Limit
F ug/L 20

n-C9 to n-C12 Aliphatic Hydrocarbons 51 ug/L 20
n-C9 to n-C10 Aromatic Hydrocarbons 40 ug/L 20

Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons 360 ug/L 20
Unadiusted n-C9 to n-C 2 Aliphatic Hydrocarbons 92 ug/L 20

CAS Number Target Analytes Concentration Units Reporting Limit

1634-04-4 Methyl tert-butyl Ether' 110 ug/L 5
71-43-2 Benzene 5 ug/L 1

108-88-3 Toluene BRL ug/L 5
100-41-4 Ethyl benzene *BRL ug/L 5
108-38-3 and meta- Xylene and para - BRL ug/L 5
106-42-3 Xylene *

95-47-6 ortho- Xylene*BRL u/ 5

91-20-3 Naphthaene BRL ug/L 5

QC Surrogate Compounds 1_Recovery QC Limits
2,5-Dibromotoluene (PID) 107% - 70-130%
2,5-Dibromotoluene (FID) 110 % 70- 130 %

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.32.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

o n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

0 n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations an(
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

x Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWAT ER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

RAM-MW-2
Buzzard's Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HCI / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor

VPH Ranges Concentration Units 'Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons " 770 ug/L 40
n-C9 to n-C12 Aliphatic Hydrocarbons 250 ug/L 40
n-C9 to n-C 10 Aromatic Hydrocarbons' 320 ug/L 40

Unasjiusted n-C5 to n-C8 Aliphatic Hydrocarbons 1,100 ug/L 40
Unadjusted n-C9 to n-C12 Aliphatic Hydrocarbons 710 ug/L 40

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether 4 360 ugL 10
71-43-2 Benzene * BRL ug/L 2
108-88-3 13 ug/L 10
100-41-4 Ethylbenzene 21 ug/L 10
108-38-3 and meta- Xylene and para - 63 ug/L 10
106-42-3 Xylene *
95-47-6 ortho- Xylene 51 ugL 10

Naphthalene 11 ug/L 10

QCC u rrogate CompoundsI Recovery QC Limits
2,5-Dibromotoluene (PID) 100 % 70 -130%
2,5-Dibromotoluene (FID) 02 % 70 -130 %

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations an(
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

a Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

38683-02
VG3-1342-W
01-24-01
01-24-01
01-26-01
2



GROUNDWAT ER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GCIPID/FID

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

RAM-MW-3
Buzzard's Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HCI I Cool
Aqueous

VP- Ranges
n-C5 to n-C8 Aliphatic Hydrocar
n-C9 to n-C12 Aliphatic Hydroca
rv-C9 to n-C1 0 Aromatic Hydrocu

Unadiusted n-C5 to n-C8 Aliphatic I-
Unadiusted n-C9 to n-C12 Aliphatic

Laboratory ID: 38683-03
QC Batch ID: VG3-1342-W
Sampled: 01-24-01
Received: 01-24-01
Analyzed: 01-26-01
Dilution Factor: 2

Concentration Units F

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert -butyl Ether 1,000 ug/L 10
71-43-2 Benzene 12 ug/L 2

108-88-3 Toluene BRL ug/L 10
100-41-4 Ethylbenzene 40 ug/L 10
108-38-3 and meta- Xylene and para - 120 ug/L 10
106-42-3 Xylene *

95-47-6 ortho- Xylene 250 ug/L 10
91-20-3 Naphthalene 130 ug/L 10

QC Surrogate Compounds Recovery QC Limits

2,5-Dibromotoluene (PID) 100% 70-130%
2,5-Dibromotoluene (FID) 99 % 70- 130 %

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performancelacceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

BRIL Indicates concentration, if any, is below reporting limit for analyte. Reporting Jimit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

@ n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations an(
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

r Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



SROUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PiD/FID

Field ID: RAM-MW-4 Laboratory ID: 38683-04
Project: Buzzard's Bay/101.20.3 QC Batch ID: VG3-1342-W
Client: RAM Environmental Sampled: 01-24-01
Container: 40 mL Glass Vial Received: 01-24-01
Preservation: HC / Cool Analyzed: 01-26-01
Matrix: Aqueous Dilution Factor: 5

VFH Ranges Concentration Units Reportiing Umit
n-C5 to n-C8 Aliphatic Hydrocarbons t 4,200 ug/L 100
n-C9 to n-C12 Aliphatic Hydrocarbons ' 3,300 ug/L 100
n-C9 to n-C10 Aromatic Hydrocarbons 4,400 ug/L 100

Unadjustedrin-C5 to n-C8 Aliphatic Hydrocarbons 5,400 ug/L 100
Unadiusted n-C9 to n-C12 Aliphatic Hydrocarbons 11,000 ug/ 100

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether BRL ug/L 25
7143-2 Benzene 10 ug/L 5
108-88-3 Toluene 1,200 ug/L 25
100-41-4 Ethylbenzene 770 ug/L 25
108-38-3 and meta- Xylene and para - 1,600 ug/L 25
106-42-3 Xylene *
95-47-6 ortho- Xylene 740 ug/L 25
91-20-3 Naphthalene 150 ug/L 25

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 74 % 70 - 130 %
2,5-Dibromotoluene (FID) 72 % 70- 130 %

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No
Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

BRL Indicates concentration, if any, is below reporting limit foranalyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations an(
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

9 Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GRDUNDWATER
ANALYTICA L

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

Field ID: RAM-MW-5
Project: Buzzard's Bay/T01.20.3
Client: RAM Environmental
Container: 40 mL Glass Vial
Preservation: HCI / Cool
Matrix: Aqueous

VPH Ranges
n-C5 to n-C8 Aliphatic Hydrocarbons"
n-C9 to n-C12 Aliphatic Hydrocarbons"
n-C9 to n-C1 0 Aromatic Hydrocarbons t

Unadiusited n-C5 to n-C8 Aliphatic Hydrocarbons

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

67

38683-05
VG3-1342-W
01-24-01
01-24-01
01-27-01
1

I ug/L 20
Unadiusted n-C9 to n-CT 2 Aliphatic Hydrocarbons * BRL ug/L 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert -butyl Ether BRL ug/L 5
7143-2 Benzene " BRL ug/L T
108-88-3 Touenen BRL ug/L 5
10041-4 Ethylbenzene BRL ug/L 5
108-38-3 and meta- Xylene and para - BRL ug/L 5
106-42-3 Xylenet

95-47-6 ortho- Xylene BRL ug/L 5
91-20-3 Naphthalene BRL ug/L 5

QC Surrogate Compounds Recovery QC Lirrits
2,5-Dibromotoluene (PID) 99 % 70- 130 %

2,5-Dibromotoluene (FID) 99 % 70- 130 %

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

0 n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations an(
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons -range.

Z Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDYWATER
ANALYT1CAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

RAM-ORC-1
Buzzard's Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HCI I Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

m PH Ranges Concentration-
n-C5 to n-C8 Aliphatic H-ydrocarbons 5,300

38683-06
VG3-1342-W
01-24-01
01-24-01
01-26-01
10

Units Reporting Limit

r ugL 200
n-C9 to n-C12 Aliphatic Hydrocarbons 4,600 ug/L 200
n-C9 to n-C10 Aromatic Hydrocarbons 7,600 ug/L 200

Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons t 7,000 ug/L 200
Unadiusted n-C9 to n-C12 Aliphatic Hydrocarbons 15,000 ug/L 200

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether 1,700 ug/L 50
71-43-2 75 ug/L 10
108-88-3 Toluene 63 ug/L 50
100-41-4 Ethylbenzene 330 ug/L 50
108-38-3 and meta- Xylene and para - 1,600 ug/L 50
106-42-3 Xylene *
95-47-6 ortho- Xylene 530 ug/L 50
91-20-3 Naphthalene 230 ug/L 50

7' - QC Surrogate Compounds Recovery QC imits
2,5-Dibromotoluene (PID) 89% 70-130%
2,5-Dibromotoluene (FID) 89 % 70- 130 %

I_ QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions,
Reporting limits are adjusted for sample dilution and sample size.

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

O0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations ant
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

U Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:



GROUNDWAT ER
ANALYTCAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

RAM-ORC-2
Buzzard's Bay/101.20.3
RAM Environmental
40 mL Glass Vial
HCI / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

L VPH Ranges
n-C5 to n-C8 Aliphatic Hydrocarons

Concentration Units Reporting Limit
4,700 I ug/L 1 200

n-C9 to n-Cl 2 Aliphatic Hydrocarbons 5,000 ug/L 200
n-C9 to n-C10 Aromatic Hydrocarbons 7,900 ug/L 200

Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons 5,500 ug/L 200
Unadiusted n-C9 to n-C12 Aliphatic Hydrocarbons 16,000 ug/L 200

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert -butyl Ether' 750 ug/L 50
71-43-2 Benzene 29 ug/L 10
108-88-3 Toluene BRL ug/L 50
100-41-4 Ethylbenzene* 540 ug/L 50
108-38-3 and meta- Xylene and para - 1,700 ug/L 50
106-42-3 Xylene *
95-47-6 ortho- Xyene 820 ug/L 50
91-20-3 Naphthalene 230 ug/L 50

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 92 % 70- 130 %
2,5-Dibromotoluene (FID) 91 % 70-130 %

.___ _ . QAQC Cerification
I. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 1.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0
O

n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

n-C9 to n-C1 2 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations an<
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

U Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

P Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

38683-09
VG3-1342-W
01-24-01
01-24-01
01-26-01
10



GROUNDWATER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GCIPiD/FID

Field ID: RAM-ORC-4 Laboratory ID: 38683-10
Project: Buzzard's Bay/101.20.3 QC Batch ID: VG3-1342-W
Client: RAM Environmental Sampled: 01-24-01
Container: 40 mL Glass Vial Received: 01-24-01
Preservation: HCJ / Cool Analyzed: 01-26-01
Matrix: Aqueous Dilution Factor: 10

VPH Ranges Concentration Units Reporting Limitj
n-C5 to n-C8 Aliphatic Hydrocarbons 4,400 ug/L 200
n-C9 to n-C12 Aliphatic Hydrocarbons t 7,200 ug/L 200
n-C9 to n-C10 Aromatic Hydrocarbons 8,400 ug/L 200

Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons 5,300 ug/L 200
Unadjsted n-C9 to n-C12 Aliphatic Hydrocarbons 23,000 ug/L 200

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether " 290 ug/L 50
7143-2 BenzeneBRL ug/L 10
108-88-3 Toluene " 620 ug/L 50
100-41-4 Ethylbenzene 1,100 ug/L 50
108-38-3 and meta- Xylene and para - 4,100 ug/L 50
1 06-42-3 Xylene tp

95-47-6 ortho- Xylene 1,800 ug/L 50
91-20-3 Naphthalene 220 ug/L 50

QCSurrogate Compounds Recovery QC Limits
2,-Libromotoluene (PI5 74 % 70 - 130%
2,5-Dibromotoluene (FID) 73 % 70 -130 %

QA/QC Certification
1. Were all QAQC procedures required by the method followed? Yes
2. Were all performance/acceptance standards forthe required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

O n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations ant
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range.

U Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-Cl 2 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWAT ER
ANALYTICAL

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GC/PID/FID

RAM-SW-1
Buzzard's Bay/101.20.3

Laboratory ID:
QC Batch ID:

Client: RAM Environmental Sampled: 01-24-01
Container: 40 mL Glass Vial Received: 01-24-01
Preservation: HC / Cool Analyzed: 01-27-01
Matrix: Aqueous Dilution Factor I

-VPH Ranges -- Concentration Units Reporting Limit

n-C5 to n-C8 Aliphatic Hydrocarbons" BRL ug/L 20
n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20
n-C9 to n-C10 Aromatic Hydrocarbons BRL ug/L 20

Unadiusted n-CS to n-C8 Aliphatic Hydrocarbons 40 ug/L 20
Unadjusted n-C9 to n-C2 Aliphatic Hydrocarbons' BRL ug/ 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert -butyl Ether - -28 ug/L 5
7143-2 Benzene BRL ug/L 1
108-88-3 Toluene BRL ug/L 5
100-41-4 Ethylbenzene BRL ug/L 5
108-38-3 and meta- Xylene and para - BRL ug/L 5
106-42-3 Xylene t

9547-6 ortho- Xylene BRL ug/L 5
9T-20-3 Naphthalene BRL ug/L 5

QC Surrogate Compounds Recovery QC Limits

2,5-Dibromotoluene (PID) 99 % 70- 130 %
2,5-Dibromotoluene (FID) 98 % 70- 130 %

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

@ n-C9 to n-C1 2 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations an
the concentration for the n-C9 to n-Cl 0 Aromatic Hydrocarbons range.

U Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

t Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:

38683-11
VG3-1342-W



GROUNDWAT ER
ANA LY TICA L

Massachusetts DEP VPH Method
Volatile Petroleum Hydrocarbons by GCIPID/FID

Field ID: RAM-QAIQC-100
Project: Buzzard's Bay/101.20.3
Client: RAM Environmental
Container: 40 mL Glass Vial
Preservation: HCI I Cool
Matrix: Aqueous

V Ranges
n-C5 to n-C8 Aliphatic Hydrocarbons "

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Analyzed:
Dilution Factor:

Concentration
R -

38683-12
VG3-1342-W
01-24-01
01-24-01
01-27-01
1

Units Reporting Limit
ug/L 20

n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20
n-C9 to n-C10 Aromatic Hydrocarbons BRL ug/L 20

Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons BRL ug/L 20
Unadjusted n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20

CAS Number Target Analytes Concentration Units Reporting Limit
1634-04-4 Methyl tert-butyl Ether ' BRL ug/L 5
7143-2 _ _Benzene " BRL ug/L I
108-88-3 Toluene _BRIL ug/L 5
100-41-4 Ethylbenzene * BRL ug/L 5
108-38-3 and meta- Xyleie and para - BRL ug/L 5
106-42-3 Xylene *
95-47-6 ortho- Xylene BRL ug/L 5
91-20-3 Naphthalene BRL ug/L 5

QC Surrogate Compounds Recovery Q C Limits
2,5-Dibromotoluene(PID) 100 % 70-130%
2,5-Dibromotoluene (FID) 99 % 70- 130 %

-A/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3.2.1? No
Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

® n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations an(
the concentration for the n-C9 to n-C10 Aromatic Hydrocarbons range,

1 Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C2 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWAT ER
ANALYTICAL

Quality Control Report
Matrix Spike and Matrix Spike Duplicate

RAM-QA/QC-700/701
Buzzard's Bay/101.20.3
Ram Environmental
Aqueous
ug/L

Category:
QC Batch ID:
Sampled:
Received:

MA DEP VPH
VG3-1342-W
01-24-01
01-24-01

CAS Number

Matrix Spike - Lab ID 38683-07

Analyte Spiked samle. Measured Recovery QC Limits

1634-04-4 Methyl tert -butyl Ether 50 1,700 1,600 00% s 70 - 730 %
71-43-2 Benzene 50 75 130 110% 70-130 %
108-88-3 Toluene 50 63 120 114% 70 - 130 %
100-41-4 Ethylbenzene 50 330 370 80% 70-130%
108-38-3 and meta- Xylene and para - 100 1,600 1,600 s 70 - 130 %
106-42-3 Xylene
95-47-6 ortho- Xylene 50 530 560 60% s 70 - 130 0
91-20-3 Naphthalene 50 230 270 80% 70- 130 %

QC Surrogate Compounds Recovery QC Limits
2,-Dibromotoluene (PID) 100 % 70 - 0 %
2,5-Dibromotoluene (FID) 100 % 70- 130 %

Matrix Spike Duplicate - Lab ID 38603-08
F CASNumfber Analyte Spiked Measured Recovery IRPD QC Limits

1634-04-4 Methyl tert -butyl Ether 50 1,800 200% s 400% s 50 70- 130 %
71-43-2 Benzene 50 140 130% 20% s 50 70-130%
108-88-3 Toluene 50 120 114% s 50 70-130%
100-41-4 Ethylbenzene 50 410 160%s 80 50 70-130%
108-38-3 and meta- Xylene and para - 100 1,800 200%s 200% s 50 70-130%

106-42-3 Xylene
95-47-6 ortho- Xylene 50 620 180% s 120 50 70 - 130 %

91-20-3 Naphthalene 50 310 160% s 80 50 70- 130 %

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 100 % 70-130%
2,5-Dibrornotoluene(FD) 100% 70 - 130 %

Method Reference: Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

s Matrix spike recovery outside recommended limits due to nigh concentration or spike anaiyte native
to the sample.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client
Matrix:
Units:



SROUNDWAT ER
ANALY TICA L

Trace Metals by ICP-AES and CVAA

Fiqld ID:
Project:
Client:
Container:
Preservation:
Matrix:

'CAS Number

7439-89-6 Iron

7439-96-5 Ma

Method Reterence:

Report Notations:

RAM-ORC-1
Buzzard's Bay/101.20.3
RAM Environmental
500 mL Plastic
HNO3/ Cool
Aqueous

Laboratory ID:
Sampled:
Received:
Preserved:
Filtered:

38683-13
01-24-01
01-24-01
01-25-01
01-25-01

Analyte Concentration Units Reporting Analyzed QC Batch v
Limit

Dissolved 1.8 mg/L 0.05 01-25-01 MM-1238-W 6

iganese, Dissolved 1.0 mg/I 0.05 01-25-0.1 MM-1238-W

lest Methods tor Evaluating Solid Waste, US EPA, SW-846, J hird Edition, Update iII (1996).

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantiriea unaer routine laboratory operating conditions.
Keporting imits are adjusted tor sample ailution and sample size.

ethod

601OB

~010B

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



SROUNDWATER
ANALYTICAL

Trace Metals by ICP-AES and CVAA

RAM-ORC-2
Buzzard's Bay/101.20.3
RAM Environmental
500 mL Plastic
HNO3 / Cool
Aqueous

Laboratory ID:
Sampled:
Received:
Preserved:
Filtered:

CAS Number Analyte Concentration Units Reporting Analyzed QC Batch Method

7439-89-6 Iron, Dissolved 1.7 mg/L 0.05 01-25-01 MM-1238-W 6010B

7439-96-5 Manganese, Dissolved 1.4 mg/L 0.05 01-25-01 MM-1238-W 6010B

Method Reference: lest Methods tor Evaluating Solid Waste, US EPA, SW-846, I hird Edition, Update Ill (1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can De reilatly quantified under routine faboratory operating conditions.
Keporting limits are adjusted tor sample ailution ana sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

38683-16
01-24-01
01-24-01
01-25-01
01-25-01



GROUNDWATER
ANALYTCAL

Trace Metals by ICP-AES and CVAA

RAM-ORC-4
Buzzard's Bay/101.20.3
RAM Environmental
500 mL Plastic
HNO3 / Cool
Aqueous

Laboratory ID:
Sampled:
Received:
Preserved:
Filtered:

CAS Number Analyte Concentration Units Analyzed QC Batch MethodLimit

7439-89-6 Iron, Dissolved 0.11 mg/L 0.05 01-25-01 MM-1238-W 60108

7439-96-5 Manganese, Dissolved 0.15 mg/[ 0.05 01-25-01 MM-i 238-W 601GOB

Method Reference: lest Methods tor Evaluating Solid Waste, US EPA, SW-846, I hird Edition, Update iI (1996).

Report Notations: BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantitiea unaer routine laboratory operating conditions.
Keporting limits are adjusted tor sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field JD:
Project:
Client:
Container:
Preservation:
Matrix:

38683-17
01-24-01
01-24-01
01-25-01
01-25-01



GROUNDWAT ER
ANALYTCAL

Quality Control Report
Matrix Spike and Matrix Spike Duplicate

RAM-QA/QC-700/701
Buzzard's Bay/101.20.3
RAM Environmental
Aqueous
mg/L

CAS Number - Analyte

7439-9-6 Iron, Dissolved
7439-96-5 Manganese, Dissolved

Category:
Sampled:
Received:

Matrix Spike - Lab ID 38683-14

Spiked Sample Me
oncentration

1.0 18
1.0 1.0

Metals
01-24-01
01-24-01

asured Recovery QC Limits
2.7 91% 80-120
1.9 90% 80-120

Matrix Spike Duplicate - Lab ID 38683-15
CAS Number Analyte Spiked Measured Recovery R PD QC Limits
7439T9-6 I iron, Dissolved 1.0 2.9 110 % 19% 50 80-120
7439-96-5 Maanese Dissolved 1-0 1.9 90 % j % j j 60-120

Method Reference: Test Methods for Evaluating Solid Waste, US EPA, SW-846, Third Edition, Update III (1996).
Results are reported on a dry weight basis.

Report Notations: Alt calculations pertormed prior to rounding. Quality Control Limits are derined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client
Matrix:
Units:



RAUNDWAT ER
ANALYTICAL

Inorganic Chemistry

Field ID:
Project:
Client:

RAM-ORC-1
Buzzard's Bay/101.20.3
RAM Environmental

Matrix:
Sampled:
Received:

Aqueous
01-24-01
01-24-01

Lab ID: 38683-23 Container: 1L Glass Preservation: Cool

Analyte Result Units Reporting Anafyzed QC Hatch Method
I Limit Analyzed QC EPA 405.1

iBiochemical Oxygen Deman d 103 mg/I 40 0-24-01 B 1OD-0856-W FEPA 405.1

500 ml Plastic Preservation: Cool

Units Reping Analyzed QC Batch Method

mg/L 0.02 01-2541

mg/L 5 01-25-01

NI-1018-W

SU-0462-W

EPA 353.2

EPA 375.2

Method References: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

Report Notations: BRI Indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWAT ER
ANALYTICAL

Quality Control Report
Matrix Spike and Matrix Spike Duplicate

RAM-QA/QC-700/701
Buzzard's Bay/101.20.3
RAM Environmental
Aqueous
mg/L

Category:
QC Batch ID:

Sampled:
Received:

Inorganics
SU-0462-W
01-24-0 1
01-24-01

Matrix Spike - Lab ID 38683-19
Sample

Analyte Method Spiked Conce on Measured Recovery QC Limits

Sulfate 375.2 50 BRL 53 107% 80- 120 %

Matrix Spike Duplicate - Lab ID 38683-20

Analyte Method Spiked

Sulfate - 375.2 50

Measured Recovery RPD QC Limits

60 119- 1 13 30 80 - 120 %

Method References: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods forthe Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client
Matrix:
Units:



inorganic Chemistry

RAM-ORC-2
Buzzard's Bay/101.20.3
RAM Environmental

Matrix: Aqueous
Sampled: 01-24-01
Received: 01-24-01

Lab ID: 38683-26 Container: 1L Glass Preservation: Cool

Analyte Result Units Analyzed QC Balch Method

Biochemical Oxygen Demand 84 mg/L 40 01-24-01 BOD-0856-W EPA 405.1

Lab ID: 38683-21 Container: 500 mL Plastic Preservation: Cool

Analyte Result Units i Analyzed QC Batch i Method

Nitrate (as Nitrogen) 0.04 mg/L 0.02 01-25-01 Nl-1018-W EPA 353.2

Sulfate 7 mg/I 5 01-25-01 SU-)462-W EPA 375.2

Method References:

Report Notations:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

BRIL Indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:

GROUNDWAT ER
ANALYTICA L



Inorganic Chemistry

Fieild ID:
Project:
Client:

RAM-ORC-4
Buzzard's Bay/101.20.3
RAM Environmental

Matrix:
Sampled:
Received:

Aqueous
01-24-01
01-24-01

Lab ID: 38683-27 Container: IL Glass Preservation: Cool

Analyte Result Units Reporng Analyzed QC Batch Method

Biochemical Oxygen Demand 58 mg/L 40 01-24-01 BOD-0856-W EPA 405.1

Lab ID: 38683-22 Container: 500 mL Plastic Preservation: Cool

Analyte Result Units Reot Analyzed QC Batch Method

Nitrate (as Nitrogen) 0.79 mg/L 0.02 01-25-01 NI-1018-W EPA 353.2

Sulfate 22 mg/L 5 01-25-01 SU-0462-W EPA 375.2

Method References:

Report Notations:

Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992)-

BRL Indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adisted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

GROUNDWAT ER
ANALYTICAL



GROUNDWAT ER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GCIFID

RAM-ORC-1
Buzzard's Bayh01.20.3
RAM Environmental
1 L Amber Glass
H2SO4/ Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed:
Dilution Factor:

38683-28
EP-0793-F
01-24-01
01-24-01
01-26-01
01-27-01
Aliphatic: 1 Aromatic: I

EPH Ranges Concentration Units Reporting Limit
n-C9 to n-C1 8 Aliphatic Hydrocarbons 1,500 ug/L 500
n-C19 to n-C36 Aliphatic Hydrocarbons * BRL ug/L 500
n-Cl 1 to n-C22 Aromatic Hydrocarbons 630 ug/L 200

Unadisted n-Cl 1 to n-C22 Aromatic Hydrocarbons 840 ug/L 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 89 % 40- 140 %

2-Bromonaphthalene 63 % 40- 140 %
Extraction: Chloro-octadecane 72 % 40- 140 %

ortho-Terphenyl 83 % 40- 140 %

QA/QC Certification

1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accomoanving cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards eluting ii
that range.

0 n-C 11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:



GROUNDWAT ER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

RAM-ORC-2
Buzzard's Bay/101.20.3
RAM Environmental
1 L Amber Glass
H2SO4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed:
Dilution Factor:

38683-31
EP-0793-F
01-24-01
01-24-01
01-26-01
01-29-01
Aliphatic: 1 Aromatic: 1

EPH Ranges Concentration Units Reporting Limit
n-C9 to n-Cl 8 Aliphatic Hydrocarbons 840 ug/L 500
n-C19 to n-C36 Aliphatic Hydrocarbons BRIL ug/L 500
n-C11 to n-C22 Aromatic Hydrocarbons 630 ug/L 200

Unadiusted n-C1 1 to n-C22 Aromatic Hydrocarbons 880 ug/L | 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 97 % 40 -140 %

2-Bromonaphthalene 96 % 40- 140 %
Extraction: Chloro-octadecane 76 % 40- 140 %

ortho-Terphenyl 86% 40-140%

QA/QC Certification
. Were all QA/QC procedures required by the method followed? Yes

2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report. _

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards eluting ii
that range.

0 n-C11 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:



GROUNDWAT ER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

RAM-ORC-4
Buzzard's Bay/10T.20.3
RAM Environmertal
1 L Amber Glass
H2SO4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:-
Extracted:
Analyzed:
Dilution Factor:

38683-32
EP-0793-F
01-24-01
01-24-01
01-26-01
01-30-01
Aliphatic: 1 Aromatic: 1

EPH Ranges Concentration Units Reporting Limit
n-C9 to n-Ci8 Aliphatic Hydrocarbons+ 1,300 ug/L 500
n-C 1 9 to n-C36 Aliphatic Hydrocarbons' BRL ug/L 500
n-C1 1 to n-C22 Aromatic Hydrocarbons 640 ug/L 200

Unadjusted n-C 1I to n-C22 Aromatic Hydrocarbons 770 ug/L 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 89 % 40 - 140 %

2-Bromonaphthalene 65 % 40- 140%
Extraction: Chloro-octadecane 75 % 40 - 140 %

ortho -Terphenyl 85 % 40 -140 %

QA/QC Certification
. Were all QA/QC procedures required by the method followed? Yes

2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No
Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or internal standards eluting ir
that range.

0 n-C1 1 to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Cl ient:
Container:
Preservation:
Matrix:



GROUNDWAT ER
ANALYTICAL

Massachusetts DEP EPH Method
Extractable Petroleum Hydrocarbons by GC/FID

RAM-SW-1
Buzzard's Bay/101.20.3
RAM Environmental
1 L Amber Glass
H2SO4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampied:
Received:
Extracted:
Analyzed:
Dilution Factor:

38683-33
EP-0793-F
01-24-01
01-24-01
0-26
01-29-01
Aliphatic: 1 Aromatic: 1

EPH Ranges Concentration Units Reporting Limit
n-C9 to n-C18 Aliphatic Hydrocarbons BRL ug/L 500
n-C1 9 to n-C36 Aliphatic Hydrocarbons BRL ug/L 500
n-Cl1 to n-C22 Aromatic Hydrocarbons BRL ug/L 200

nadiusted n-C11 to n-C22 Aromatic Hydrocarbons BRL ug/L 200

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 87 % 40- 140 %

2-Bromonaphthalene 86 % 40 - 140 %
Extraction: Chloro-octadecane 92 % 40 - 140 %

ortho-Terphenyl 93 % 40 - 140 %

QA/QC Certification
1. Were all QA/QC procedures required by the method followed? Yes
2. Were all performance/acceptance standards for the required QA/QC procedures achieved? Yes
3. Were any significant modifications made to the method, as specified in Section 11.3? No

Method non-conformances indicated above are detailed below on this data report, or in the accompanying project narrative
and project quality control report. Release of this data is authorized by the accompanying signed project cover letter.
The accompanying cover letter, project narrative and quality control report are considered part of this data report.

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998). Extraction performed
utilizing separatory funnel technique.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or intemal standards eluting it
that range.

0 n-C1 Ito n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Fied ID:
Project:
Client:
Container
Preservation:
Matrix:



GROUNDWATER
ANALYTICAL

EPA Method 8270C (Modified)
MA DEP EPH Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

Fi'eld ID:
Project:
Client:
Container:
Preservation:
Matrix:

CAS Number

RAM-ORC-1
Buzzard's Bay/101.20.3
RAM Environmental
1 L Amber Glass
H2SO4 / Cool
Aqueous

Analyte

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed:
Dilution Factor

Concentration

38683-28
EP-0793-F
01-24-01
01-24-01
01-26-01
01-26-01
1

Units Reporting Limit
91-20-3 Naphthalene 92 ee ug/L 10
91-57-6 2-Methylnaphthalene 78 ee ug/L 10
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene 0.9 ug/L 0.5
86-73-7 Fluorene 1.2 ug/L 0.5
85-01-8 Phenanthrene 0.8 ug/L 0.5
120-12-7 Anthracene BRL ug/L 0.5
206-44-0 Fluoranthene BRL ug/L 0.5
129-00-0 Pyrene BRL ug/L _ 0.5
56-55-3 Benzo[a]anthracene BRL ug/L 0.1

218-01-9 Chrysene BRL ug/L 0.1

205-99-2 Benzo[b]fluoranthene BRL - ug/L 0.1'

207-08-9 Benzo[klfluoranthene BRL ug/L 0.1
50-32-8 Benzo[alpyrene BRL ug/L 0.1

193-39-5 Ind~eno[1,2,3-c,d]pyrene BRL ug/L 0.1
53-70-3 Dibenzo~a,hlanthracene BRL ug/L 0.1

191-24-2 Benzo[g,h,ijperylene BRL ug/L 0.7

QC Surrogate Compound Recovery QC Limits

ortho- Terphenyl 87 % 40-140%

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste, US EPA, SW-846. Third Edition. Update Ill (1996). Analyte list
as specified by the target analytes of the MA DEP Method for the Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to include acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

ee Analyte response exceecea calinration range. Analyte result was quantitrec on ine nasis or a separate
analytical run with tne mass spectrometer operating in the tull scan moce.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



GROUNDWATER
ANALYTICAL

EPA Method 8270C (Modified)
MA DEP EPH Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

RAM-ORC-2
Buzzard's Bay/101.20.3
RAM Environmental
1 L Amber Glass
H2SO4 / Cool
Aqueous

Laboratory ID: 38683-31
QC Batch ID: EP-0793-F
Sampled: 01-24-01
Received: 01-24-01
Extracted: 01-26-01
Analyzed: 01-26-01
Dilution Factor: 1

91-20-3 Naphthalene 79 ee ug/L 10
91-57-6 2-Methylnaphthalene 68 ee ug/L 10
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene 0.8 ug/L 0.5
86-73-7 Fluorene 1.2 ug/L 0.5
85-01-8 Phenanthrene 1.0 ug/L 0.5
120-12-7 Anthracene BRL ug/L 0.5
206-44-0 Fluoranthene BRL ug/L 0.5
129-00-0 Pyrene BRL ug/L 0.5
56-55-3 Benzo[a]anthracene BRL ug/L 0.1
218-01-9 Chrysene BRL 'ug/L 0.1
205-99-2 Benzo[bjfluoranthene BRL ug/L 0.1
207-08-9 Benzo[k]fluoranthene BRL ug/L 0.1
50-32-8 Benzo[ajpyrene BRL ug/L 0.1
193-39-5 Indeno[1,2,3-c,d~pyrene BRIL ug/L 0.1
53-70-3 Dibenzoa,hanthracene BRL ug/L 0.1
1 91-24-2 Benzo[g,h,i]perylene BRL ug/L 0.1

QC Surrogate Copound Recovery C Limits

ortho- Terphenyl 74 % 40 - 140 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste. US EPA. SW-846, Third Edition. Update 111 (1996). Analvte list
as specified by the target analytes of the MA DEP Method for the Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to include acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRL Indicates concentration. if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adiusted for sample dilution and sample size.

ee Analyte response exceeaed calioration range. Analyte result was quantiied on tne basis or a separate
analytical run witn the mass spectrometer operating in tne rui scan moae.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container:
Preservation:
Matrix:

1.6 lilM

CAS Number . -ConcentrationAnalyte Units Reporting Limlt



WROUNDWATER
ANALYTICAL

EPA Method 8270C (Modified)
MA DEP EPH Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

RAM-ORC-4
Buzzard's Bay/101.20.3
RAM Environmental
1 L Amber Glass
H2SO4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed:
Dilution Factor:

Analyte
ne Concentration Units Reporting Limit
Naphthaler 66 10 oglE eeCAS Number

91-20-3
91-57-6
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene BRL ug/L 0.5
86-73-7 Fluorene 0.5 ug/L 0.5
85-01-8 Phenanthrene BRL ug/L 0.5
120-12-7 Anthracene BRL ug/L 0.5
206-44-0 Fluoranthene BRL ug/L 0.5
129-00-0 Pyrene BRL ug/L 0.5
56-55-3 Benzo[a]anthracene BRL ug/L 0.1
218-01-9 Chrysene BRL, ug/L 0.1
205-99-2 Benzo[b]fluoranthene BRL ug/L 0.1
207-08-9 Benzo(k]fluoranthene BRL ug/L 0.1
50-32-8 Benzo[apyrene BRL ug/L 0.1
193-39-5 lndeno[1,2,3-c,djpyrene BRL ug/L 0.1

53-70-3 Dibenzo[a,h]anthracene BRL ug/L 0.1
191-24-2 Benzo[g,h,i]perylene BRL ug/L 0.1

QC Surrogate Compound Recovery QC Limits
ortho-Terphenyl 79 % 40-140 %

Method Reference:

Report Notations:

Test Methods for Evaluating Solid Waste. US EPA. SW-846. Third Edition. Update li (1996). Analvte list
as specified by the target analvtes of the MA DEP Method forthe Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to include acidification and the surrogate comoound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRL Indicates concentration. if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliabiv auantified under routine laboratory operating conditions.
Reporting limits are adiusted for sample dilution and sample size.

ee Analyte response exceeoed caltbratron range. Analyte result was quantiied on mne oasis or a separate
analytical run witi tne mass spectrometer operating in mne tuui scan moae.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container
Preservation:
Matrix:

38683-32
EP-0793-F
01-24-01
01-24-01
01-26-01
01-26-01
1

Concentration Units Reporting Limit

Naphthale 66 ug/L 10e
2-Methyl naphthalene 35 ee ug/L 10



GRDUNDWAT ER
ANALY TICAL

EPA Method 8270C (Modified)
MA DEP EPH Polynuclear Aromatic Hydrocarbons by GC/MS-SIM

RAM-SW-1
Buzzard's Bay/101.20.3
RAM Environmental
1 L Amber Glass
H2SO4 / Cool
Aqueous

Laboratory ID:
QC Batch ID:
Sampled:
Received:
Extracted:
Analyzed:
Dilution Factor:

CAS Number Analyte Concentration Units Reporting Limit

91-20-3 Naphthalene BRL ug/L 0.5
91-57-6 2-Methylnaphthafene BRL ug/L 0.5
208-96-8 Acenaphthylene BRL ug/L 0.5
83-32-9 Acenaphthene BRL ug/L 0.5
86-73-7 Fl uorene BRL ug/L 0.5
85-01-8 Phenanthrene BRL ug/L 0.5
120-12-7 Anthracene BRL ug/L 0.5
206-44-0 Fluoranthene BRL ug/L 0.5
129-00-0 Pyrene BRL ug/L 0.5
56-55-3 Benzo(a]anthracene BRL ug/L 0.1
218-01-9 Chrysene 0.2 ug/L 0.1
205-99-2 Benzo[bfluoranthene 0.3 ug/L 0.1

207-08-9 Benzo[k]fluoranthene BRL ug/L 0.1
50-32-8 Benzo[a]pyrene 0.2 ug/L 0.1

193-39-5 IndenoJ1,2,3-c,dlpyrene 0.1 ug/L 0.1

53-70-3 Dibenzota,h]anthracene BRL ug/L 0.1
191-24-2 Benzo[g4h,ilperylene 0.1 ug/L 0.1 J

QC Surrogate Compound Recovery QC Umits
rto- Terphenyl 94 % 40-140%

Method Reference:

Renort Notations:

Test Methods for Evaluating Solid Waste. US EPA. SW-846, Third Edition. Update 1i1 (1996). Analyte list
as specified by the target analytes of the MA DEP Method for the Determination of Extractable Petroleum
Hydrocarbons. Method modified by use of selected ion monitoring (SIM) in accordance with Section 7.5.5
of the method. Method protocol modified to include acidification and the surrogate compound in accordance
with the MA DEP Method for the Determination of Extractable Petroleum Hydrocarbons.

BRL Indicates concentration, if any, is below reporting limit foranalyte, Reporting limit is the lowest
concentration that can be reliably auantified under routine laboratory operating conditions.
Reporting limits are adiusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client:
Container
Preservation:
Matrix:

38683-33
EP-0793-F
01-24-01
01-24-01
01-26-01
01-26-01
1



GROUNDWATER
ANALYTICAL

Quality Control Report
Matrix Spike and Matrix Spike Duplicate

RAM-QA/QC-700/701
Buzzard's Bay/101.20.3
Ram Environmental
Aqueous
ug/L

Category:
QC Batch ID:
Sampled:
Received:

MA DEP EPH
EP-0793-F
01-24-01
01-24-01

Matrix Spike - Lab ID 38683-29
F-

CAS Number Analyte

n -Nonane (CL) T
Spiked S MeasuredS Concentration Recovery QC Limits

4I% 40l- 140l %

629-59-4 n -Tetradecane (C,,) 50 SRL 25 50% 40-140%
629-92-5 n -Nonadecane (C1 ) 50 BRL 36 72% 40-140%
112-95-8 n -Eicosane (C20 ) 50 BRL 38 75% 40 - 140
630-02-4 n -Octacosane (C28 ) 50 BRL 38 76% 40 - 140/o
91-20-3 Naphthalene 50 110 111 s 40 -1T40 %
83-32-9 Acenaphthene 50 BRL 28 56% 40-1N0/
120-12-7 Anthracene 50 BRL 35 69% 40-140%
129-00-0 Pyrene 50 BRL 32 65% 40-140%
218-01-9 Chrysene 50 BRL 34 68% 40-140%

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 7 010

2-Brornonaphthialene 7 010
Extraction: Chloro-octadecane 6 0-10T

ortho-Terphenyl J 65 % 40 -140 %

Matrix Spike Duplicate - Lab ID 38683-30
CAS Number Analyte Spiked Measured Recovery RPD C Limit

111-84-2 n -Nonane (C9 ) 50 20 40% 2% 50 40-140%
629-59-4 n -Tetradecane (C,,) 50 25 49% 1% 50 40 - 140 %
629-92-5 n-Nonadecane (C,) 50 33 66% 8% 50 40- 140 %
112-95-8 n -Eicosane (C2 0) 50 35 70% 8% 50 40- 140 %
630-02-4 n -Octacosane (C28) 50 34 68% 11% 50 40-140 %
91-20-3 Naphthalene 50 146 68% 200% s 50 40- 140 %
83-32-9 Acenaphthene 50 36 72% 26% 50 40-140 %
120-12-7 Anthracene 50 45 89% 25% 50 40 - 140 %
129-00-0 Pyrene 50 42 83% 25% 50 40-140%
218-01-9 Chrysene 50 43 86% 24% 50 40-140%

QC Surrogate Compounds Recovery QC Limits
Fractionation: 2-Fluorobiphenyl 95 % 40 - 140 %

2-Bromonaphthalene 79 % 40-140%
Extraction: Chloro-octadecane 71 % 40 - 140 %

ortho-Terphenyl 86 % 40- 140 %

Method Reference: Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: All calculations performed prior to rounding. Quality Control limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

s Matrix spike recovery Outside recommenoed limits due to hign concentration of spike analyte native
to the sample.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

Field ID:
Project:
Client
Matrix:
Units:



RUNDWATER
ANA LY TICAL

Project Narrative

Project: Buzzard's Bay/101.20.3
Client: RAM Environmental

Lab ID: 38683
Received: 01-24-01

A. Physical Condition of Sample(s)

This project was received by the laboratory in satisfactory condition. The sample(s) were received
undamaged in appropriate containers with the correct preservation.

11. Project Documentation

This project was accompanied by satisfactory Chain of Custody documentation, with the following
amendment(s) or correction(s):

1. A Matrix Spike and Matrix Spike Duplicate were not performed on samples identified as 'RAM-
QA/QC-700' and "RAM-QA/QC-701" for BOD and Nitrate analysis, as discussed with Brian LaPierre,
01-31-01.

C. Analysis of Sample(s)

No analytical anomalies or non-conformances were noted by the laboratory during the processing of these
sample(s). All data contained within this report are released without qualification.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWAT ER
ANALYTICA L

Quality Assurance/Quality Control

A. Program Overview

Groundwater Analytical conducts an active Quality Assurance program to ensure the production of high
quality, valid data. This program closely follows the guidance provided by Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans, US EPA QAMS-005/80 (1980), and Test
Methods for Evaluating Solid Waste, US EPA, SW-846, Update III (1 996).

Quality Control protocols include written Standard Operating Procedures (SOPs) developed for each
analytical method. SOPs are derived from US EPA methodologies and other established references.
Standards are prepared from commercially obtained reference materials of certified purity, and documented
for traceability.

Quality Assessment protocols for most organic analyses include a minimum of one laboratory control sample,
one method blank, one matrix spike sample, and one sample duplicate for each sample preparation batch.
All samples, standards, blanks, laboratory control samples, matrix spikes and sample duplicates are spiked
with internal standards and surrogate compounds. All instrument sequences begin with an initial calibration
verification standard and a blank; and excepting GC/MS sequences, all sequences close with a continuing
calibration standard. GC/MS systems are tuned to appropriate ion abundance criteria daily, or for each 12
hour operating period, whichever is more frequent.

Quality Assessment protocols for most inorganic analyses include a minimum of one laboratory control
sample, one method blank, one matrix spike sample, and one sample duplicate for each sample preparation
batch. Standard curves are derived from one reagent blank and four concentration levels. Curve validity is
verified by standard recoveries within plus or minus ten percent of the curve.

B. Definitions

Batches are used as the basic unit for Quality Assessment. A Batch is defined as twenty or fewer samples of
the same matrix which are prepared together for the same analysis, using the same lots of reagents and the
same techniques or manipulations, all within the same continuum of time, up to but not exceeding 24 hours.

Laboratory Control Samples are used to assess the accuracy of the analytical method. A Laboratory Control
Sample consists of reagent water or sodium sulfate spiked with a group of target analytes representative of the
method analytes. Accuracy is defined as the degree of agreement of the measured value with the true or
expected value. Percent Recoveries for the Laboratory Control Samples are calculated to assess accuracy.

Method Blanks are used to assess the level of contamination present in the analytical system. Method Blanks
consist of reagent water or an aliquot of sodium sulfate. Method Blanks are taken through all the appropriate
steps of an analytical method. Sample data reported is not corrected for blank contamination.

Surrogate Compounds are used to assess the effectiveness of an analytical method in dealing with each
sample matrix. Surrogate Compounds are organic compounds which are similar to the target analytes of
interest in chemical behavior, but which are not normally found in environmental samples. Percent
Recoveries are calculated for each Surrogate Compound.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532



Quality Control Report
Laboratory Control Sample

Category:
QC Batch ID:

Matrix:
Units:

MA DEP EPH Method
EP-0793-F
Water
ug/L

CAS Number Analyte Spiked Measured Recovery QC Limits
111-84-2 n-Nonane (C9) 50 24 47 % 40- 140 %
629-59-4 n-Tetradecane (C14) 50 24 49 % 40- 140 %
629-92-5 n-Nonadecane (C1 9) 50 38 76 % 40 - 140 %
112-95-8 n-Eicosane (C20) 50 40 80 % 40 - 140 %
630-02-4 n-Octacosane (C28) 50 41 81 % 40- 140 %
91-20-3 Naphthalene 50 26 51 % 40- 140 %
83-32-9 Acenaphthene 50 29 59 % 40- 140 %
120-12-7 Anthracene 50 43 86 % 40- 140 %
129-00-0 Pyrene 50 41 82% 40-140%
21S-01-9-: Chrysene 50 47 93 % 40-140%

Method Reference: Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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GROUNDWAT ER
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Quality Control Report
Method Blank

Category: MA DEP EPH Method
QC Batch ID: EP-0793-F

Matrix: Water

EPIRanges Concentration Units Reporting Limit
n-C9 to n-C1 8 Aliphatic Hydrocarbons' BRL I ug/L | 500 1
n-C19 to n-C36 Aliphatic Hydrocarbons BRL ug/L 500
n-C1 I to n-C22 Aromatic Hydrocarbons BRL ug/L 200

-Unu n-Cl 1 to n-C22 Aromatic Hydrocarbons BRL ug/L 200

CAS Number Target Analytes Concentration Units Reporting ULmit
91-20-3 Naphthalene BRL ug/L 10
91-57-6 2-Methylnaphthalene BRL ug/L 5
85-01-8 Phenanthrene BRL ug/L 10
83-32-9 Acenaphthene BRL ug/L 10
208-96-8 Acenaphthylene BRL ug/L 10
86-73-7 Fluorene BRL ug/L 10
120-12-7 Anthracene BRL ug/L 10
206-44-0 Fluoranthene BRL ug/L 10
129-00-0 Pyrene BRL ug/L 10
56-55-3 Benzo(a]anthracene BRL ug/L 10
218-01-9 Chrysene BRL ug/L 10
205-99-2 Benzo[bfluoranthene BRL ug/L 10
207-08-9 Benzo[kjfluoranthene BRIL ug/L 10
50-32-8 Benzofa]pyrene BRL ug/L 10
193-39-5 Indeno[1,2,3-c,d]pyrene BRL ug/L 10
53-70-3 Dibenzo[a,h]anthracene BRL ug/L 10
191-24-2 Benzo[g,h,i]perylene BRL ug/L 10

QC Surrogate Compounds Recovery QC Umits
Fractionation: 2-Fl uorobiphenyl 90 % 40 - 140 %

2-Bromonaphthalene 91 % 40- 140 %
Extraction: Chloro-octadecane 80 % 40- 140 %

ortho-Terphenyl 92 % 40-140%

Method Reference:

Report Notations:

Method for the Determination of Extractable Petroleum Hydrocarbons, MA DEP (1998)-

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

t Hydrocarbon range data excludes concentrations of any surrogate(s) and/or intemal standards eluting it
that range.

0 n-C1 I to n-C22 Aromatic Hydrocarbons range data excludes the method target analyte concentrations.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Quality Control Report
Laboratory Control Sample

Category: Metals
Matrix: Aqueous

CAS Number Analyte Method QC Batch Untfs Spiked Measured Recovery QC Limits

7439489-6 Iron 6010B MM-1238-WL mg/L 1.00 09 4% 8 2

7439-96-5 Manganese 6010B MM-1238-WL mg/L 1.00 0.96 96 % 80 -120 %

Method References: Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Update III (1996).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Quality Control Report
Method Blank

Category: Metals
Matrix: Aqueous

Analyte Result Units Reporing- QC Batch Method

7439-89-6 Iron BRL mg/L 0.05 MM-1238-WB 6010B

7439-96-5 Manganese SRL mg/L 0.05 MM-1238-WB 6010B

Method References: Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Update il (1996).

Report Notations: BRL Indicates result, if any, is below reporting limit for analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

CAS Number
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Quality Control Report
Laboratory Control Sample

Category: Inorganic Chemistry
Matrix: Aqueous

Analyte

Biochemical Oxygen Demand

Nitrate (as Nitrogen)

Method QC Batch Units Spiked Measured Recovery QC Limits

EPA 405.1 BOD-0856-W mg/L 200

EPA 353.2 NI-1018-W mg/L 0.50

226 114 % 80 - 120 %

0.55 109 % 80 - 120 %

Sulfate EA352 SU462-W Img/L 150 48 97% ;0-120 %

Method References: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of Inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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ANALYTICAL

Quality Control Report
Method Blank

Category: Inorganic Chemistry
Matrix: Aqueous

Analyte Result Units R ng QC Batch Method

Biochemical Oxygen Demand BRL mg/L 2 BOD-0856-W EPA 405.1

Nitrate (as Nitrogen) BRL mg/L 0.02 NI-1018-W EPA 353.2

Sulfate BRL mg/L 5 5U-0462-W EPA 375.2

Method References: Methods for Chemical Analysis of Water and Wastes, US EPA, EPA-600/4-790-020, Revised (1983), and
Methods for the Determination of inorganic Substances in Environmental Samples, US EPA,
EPA/600/R-93/100, (1993), and Standard Methods for the Examination of Water and Wastewater,
APHA, Eighteenth Edition (1992).

Report Notations: BRL Indicates result, if any, is below reporting limit for-analyte. Reporting limit is the lowest
value that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Quality Control Report
Laboratory Control Sample

Category: MA DEP VPH Method
QC Batch I D: VG3-1342-W

Matrix: Aqueous
Units: ug/L

1634-04-4 Methyl tert-butyl Ether 50 38 77% 70-T30%
71-43-2 Benzene 50 37 73% 70-130%
108-88-3 Toluene 50 38 76% 70-130%
100-41-4 Ethylbenzene 50 35 70% 70-130%
108-38-3 and meta- Xylene and para - T00 77 77% 70-130 %
106-42-3 Xylene
95-47-6 ortho- Xylene 50 38 75% 70-130%
91-20-3 Naphthalene 50 36 73% 70- 130 %

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 86 % 70-130 %
2,5-Dibromotoluene (FID) 85 % 70-130%

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532

C (AS Number Analyte

Method Reference: Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

Report Notations: All calculations performed prior to rounding. Quality Control Limits are defined by the methodology,
or alternatively based upon the historical average recovery plus or minus three standard deviation units.

Spiked I Measured Recovery QC Limits I
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Quality Control Report
Method Blank

Category: MA DEP VPH Method
QC Batch ID: VG3-1342-W

Matrix: Aqueous

VPH Ranges FT' Concentration Units Reporting Limit
n-C5 to n-C8 Aliphatic Hydrocarbons " BRL ug/L 20
n-C9 to n-C12 Aliphatic Hydrocarbons B ARL ugiL 20
n-C9 to n-C1 0 Aromatic Hydrocarbons BRL ug/L 20

Unadiusted n-C5 to n-C8 Aliphatic Hydrocarbons BRL ug/L 20
Unadiusted n-C9 to n-C12 Aliphatic Hydrocarbons BRL ug/L 20

CAS Number Target Analy-tes Concentration Units Reporting Limit
1634-04-4 Methyl tert -butyl Ether BRL ug/L 5
71-43-2 Benene" BRL ug/L I
108-88-3 -Tol1uene " BIRL ug/L :5
100-41-4 Ethylbenzene *BRIL ug/L 5
108-38-3 and meta- Xylene and para - BRL ug/L 5
106-42-3 Xylene'
95-47-6 ortho- Xylene *BRL ug/L 5
91-20-3 Naphthalene BRL ug/L 5

QC Surrogate Compounds Recovery QC Limits
2,5-Dibromotoluene (PID) 99 % 70- 130 %
2,5-Dibromotoluene (FID) 98 % 70- 130 %

Method Reference:

Report Notations:

Method for the Determination of Volatile Petroleum Hydrocarbons, MA DEP (1998).

BRL Indicates concentration, if any, is below reporting limit for analyte. Reporting limit is the lowest
concentration that can be reliably quantified under routine laboratory operating conditions.
Reporting limits are adjusted for sample dilution and sample size.

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

0 n-C5 to n-C8 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations.

@ n-C9 to n-C12 Aliphatic Hydrocarbons range data excludes the method target analyte concentrations and
the concentration for the n-C9 to n-C1 0 Aromatic Hydrocarbons range.

u Analyte elutes in the n-C5 to n-C8 Aliphatic Hydrocarbons range.

* Analyte elutes in the n-C9 to n-C12 Aliphatic Hydrocarbons range.

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Certifications and Approvals

CONNECTICUT, Department of Health Services, PH-0586

Potable Water, Wastewater/Trade Waste, Sewage/Effluent, and Soil
pH, Conductivity, Acidity, Alkalinity, Hardness, Chloride, Fluoride, Ammonia, Kjeldahl Nitrogen, Nitrate, Nitrite, Orthophosphate, Total Dissolved
Solids, Cyanide, Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Total Chromium, Hexavalent Chromium, Cobalt, Copper, Iron, Lead,
Magnesium, Manganese, Mercury, Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Thallium, Tin, Titanium, Vanadium, Zinc, Purgeable
Halocarbons, Purgeable Aromatics, Pesticides, PCBs, PCBs in Oil, Ethylene Dibromide, Phenols, Oil and Grease.

MAINE, Department of Human Services, MA103

Drinking Water
Reciprocal certification in accordance with Massachusetts certification for drinking water analytes.

Waste Water
Reciprocal certification in accordance with Massachusetts certification for waste water analytes.

MASSACHUSETTS, Department of Environmental Protection, M-MA-103

Potable Water
Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Selenium, Thallium, Nitrate-N, Nitrite-N, Fluoride,
Sodium, Sulfate, Cyanide, Turbidity, Residual Free Chlorine, Calcium, Total Alkalinity, Total Dissolved Solids, pH, Trihalomethanes, Volatile Organic
Compounds, 1,2-Dibromoethane, 1,2-Dibromo-3-chloropropane, Total Coliform, Fecal Coliform, Heterotrophic Plate Count, E-Coli

Non-Potable Water
Aluminum, Antimony, Arsenic, Beryllium, Cadmium, Chromium, Cobalt, Copper, Iron, Lead, Manganese, Mercury, Molybdenum, Nickel, Selenium,
Silver, Strontium, Thallium, Titanium, Vanadium, Zinc, pH, Specific Conductance, Total Dissolved Solids, Total Hardness, Calcium, Magnesium,
Sodium, Potassium, Total Alkalinity, Chloride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Kjeldahl-N, Orthophosphate, Total Phosphorus, Chemical
Oxygen Demand, Biochemical Oxygen Demand, Total Cyanide, Non-Filterable Residue, Total Residual Chlorine, Oil and Grease, Total Phenolics,
Volatile Halocarbons, Volatile Aromatics, Chlordane, Aldrin, Dieldrin, DDD, DDE, DDT, Heptachior, Heptachlor Epoxide, Polychlorinated
Biphenyls (water), Polychlorinated Biphenyls (oil.

MICHIGAN, Department of Environmental Quality

Drinking Water
Trihalomethanes, Regulated and Unregulated Volatile Organic Compounds by EPA Method 524.2; 1,2-Dibromoethane, 1,2-Dibromo-3-
chloropropane by EPA Method 504.1

NEW HAMPSHIRE, Department of Environmental Services, 202798

Drinking Water
Metals by Graphite Furnace, Metals by ICP, Mercury, Nitrite-N, Orthophosphate, Residual Free Chlorine, Turbidity, Total Filterable Residue, Calcium
Hardness, pH, Alkalinity, Sodium, Sulfate, Total Cyanide, Insecticides, Herbicides, Base/Neutrals, Trihalomethanes, Volatile Organics, Vinyl
Chloride, DBCP, EDB, Nitrate-N.

Wastewater
Metals by Graphite Furnace, Metals by JCP, Mercury, pH, Specific Conductivity, TDS, Total Hardness, Calcium, Magnesium, Sodium, Potassium,
Total Alkalinity, Chloride, Fluoride, Sulfate, Ammonia-N, Nitrate-N, Orthophosphate, TKN, Total Phosphorus, COD, BOD, Non-Filterable Residue,
Oil & Grease, Total Phenolics, Total Residual Chlorine, PCBs in Water, PCBs in Oil, Pesticides, Volatile Organics, Total Cyanide.

RHODE SLAND, Department of Health, 54

Surface Water, Air, Wastewater, Potable Water, Sewage
Chemistry: Organic and Inorganic

Groundwater Analytical, Inc., P.O. Box 1200, 228 Main Street, Buzzards Bay, MA 02532
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Table 3-1
Bioinoculation Groundwater Analytical Results

Buzzards Bay Mobil

Buzzards Bay, Massachusetts

(mg/L)

Sani pI) Date CoHected ROD Nitrate Suifate e isolved

Iron ianga a ese

R _AM-ORCl . 2/4/00 >40 0.31 14 3.5 0.73
4/28/00 60 0.09 26 0.96 0.72
8/1/00 30 0.08 9 6.40 1.80
11/1/00 10 0.07 7 5.40 0.85
1/24/01 103 0.92 BRL<5 1.80 1.00

RAM-ORC2 2/4/00 > 37 0.06 14 11 1.4
4/28/00 32 0.11 23 0.11 0.47
8/1/00 23 0.21 14 6.30 2.10
11/1/00 BRL<20 0.10 8 11.00 1.20
1/24/01 84 0.04 7 1.70 1.40

RAM-ORC4 2/4/00 > 40 0.05 13 3.1 0.80
4/28/00 <20 1.10 14 2.4 0.61
8/1/00 32 0.23 9 3.9 1.70
11/1/00 BRL<20 0.24 9 19.0 1.50
1/24/01 58 0.79 22 0.1 0.15

RAM-QAQC-501 2/4/00 >38 0.04 8 9.0 1.3
4/28/00 23 0.13 21 0.2 0.5
8/1/00 25 0.35 12 9.3 2.4
11/1/00 BRL<20 0.04 7 8.4 1.2

SARAM\I01:20\0l 20_3\99DOCS\[0204GW.XLS]Sheet]

RAM-QA/QC-501 is a duplicate of RAM-ORC2
BOD = Biochemical Oxygen Demand
BRL<0.05 indicates concentration, if any, is below reporting limit for analyte.
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TABLE 6-1
SOIL VAPOR EXTRACTION OFF-GAS VAPOR PHASE CONCENTRATIONS

Buzzards Bay Mobil Station
246 Main Street, Buzzards Bay, Massachusetts

RAM Ref. No. 101.20.1

Operational CurrDate CorrTime PrDate PrTimrv Operauonal Elapsd Time Iuflaent Midpoit Effluet Total Total Removal Removal Cumulative
Days Status Co. Conc. Conc. Air Spee Air Flow Rate (range) eriod Removal DRE

(mins) (days) (ppmv) (pm) (cfm) (lbs/day) pounds Total ibs %
662 7/24/00 11:45 AM 6/26/00 11:00 AM on 28.03 34 NA 0 2.000 392 4.40 123.29 623824 100.00%
600 8/17/00 3:35PM 7/24/00 11:45 AM on 24.16 17.3 NA 0 1,800 352.8 2.0 48.66 628690 100,00%
691 8/22/00 1:10 PM 8/17/00 3:35 PM on 4.90 11 7 NA 0 2,000 392 1.77 8.68 6295.50 100.00%
712 9/12/00 1:00PM 8/22/00 1:10 PM on 2099 13.7 NA 0 2,000 392 177 3720 633278 100.00%
733 10/1/00 2:54PM 9/12/00 :00PM on 21,08 47.2 NA 0 2,000 392 6.11 128.71 6461.49 100.00%
736 10/6/00 9:55 AM 10/3/00 2:54 PM on 279 31.2 NA 0 2,000 392 4.04 11.27 6472.76 0000%
741 10/11/00 2:30 PM 10/6/00 9:55 AM on 5.19 21 NA 0 2,000 392 2.72 14.10 6486286 100 00.
775 11/14/00 12:25 PM 10/1 1/00 2:30 PM on 33.91 12.9 NA 0 2,000 392 1.67 56 59 654243 100.00%
777 11/16/00 11:15 AM 11/14/00 12:25 PM on 1.95 12.9 NA 0 1,500 294 1.25 2,44 654590 100.00%
731 1:2o00 10T2PM li-1610 ; A5N oflf 404 99 NA 7 0 0 000 01 6490 NA
703 11/22/00 12:48 PM 1/20/00 12:12 PM on 2.03 9.9 NA 0 1,700 333.2 109 2.20 6548.10 0000%
796 12/5/00 10:20 AM 11/22/00 12:48 PM on 12.90 7.9 NA 0 1,800 3520 0.92 11.86 6559,0 1000%
846 1/24/01 9:15AM 12/5/00 10:20AM Os 49 95 7.8 NA 0 1,500 294 0.76 37.80 659777 10000%
874 2/21/01 10:00 AM 1/24/01 9:15 AM on 28.03 7.2 NA 0 1,500 294 0.70 19 58 0017.35 10
882 3/1/01 4:40 PM 2/21/01 10:00AM on 8.20 I NA 0 ,00 294 0.08 731 6624.66 100.00%
893 3/12/01 1250PM 3/1/01 4:40 PM on 1084 3.l NA 0 1,400 274.4 0.28 3 04 6627.70 100.00%

Vapor phase removal rate per day estimated as FLOW (cfm) x CONCENTRATION (ppmv) x 0,00033 (lbs /day/cfm) for gasoline
NA - Not applicable
Highlighted area indicates system was off for a period.
A catalytic oxidizer was activated on January 21, 2000,


